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

OS-CON and POSCAP use high conductive polymer to achieve low
Equivalent Series Resistance (ESR), excellent noise reduction l ' 2 \

capability and ideal frequency characteristics. POSCAP uses sintered

Tantalum for the Anode, therefore it achieves the lowest ESR level

2990
L3 R R R
POSCAP

despite its low profile. In addition, each capacitor has long service

lifetime, high reliability and high heat resistance.

Features

Low ESR by using conductive polymer

@ Suitable as a decoupling capacitor to remove noises, because
its impedance has ideal frequency characteristics.
@ Suitable as a smoothing capacitor for switching power supply or a

Superior temperature characteristics

@ Its ESR has stable characteristics at when operating between
-55T and 105TC (some up to 1250C), suitable for applications
used at low temperatures (under OC).

backup capacitor for CPU because it allows large ripple current.

@ Suitable as a backup capacitor for the circuits that consumes

large current at a high speed. Rush current resistance characteristics

@ (POSCAP )The rush current is guaranteed at 20A

Pb-free compliance

Wide capacitance range

@ All models are completely Pb-free and RoHS compliant.
{ OSCON (3.3 to 2,700uF), POSCAP (4.7 to 1,500uF))

@ An array of various series covers wide capacitance range.

Long lifetime

@ (OS-CON) Some special series have 50,000h service lifetime at
85°C, and suitable for long-term-operating industrial equipments.
® (POSCAP) 2,000 lifetime at 105C

High voltage, high reliability

@ The products of the highest rated voltage 35V or high reliability can
be used for automotive electric equipments and industrial equipments.

Applications

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

PRECAUTIONS

@ The contents of this catalog are current as of August 2011. They may change without prior notice. When ordering products, please be sure to request a delivery specifications
form and read it carefully.

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

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

@ When using the products listed in this catalog, please always be sure to try to prevent any possible accidents or injury by designing products in a careful and safe manner. If you
have any questions concerning the use of these products, please contact any of our sales representatives.

@ For any products listed in this catalog that may constitute restricted trade goods under overseas exchange or service trade laws, permission to deliver according to law may be
required before importing.

@ Unauthorized duplication of this catalog in part or in whole is forbidden.

@ 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.




| N DEX OS'CON OS-CON LING-UD  -o-vvssssseemmessseesiiisis i, 10 o
Guidelines and precautions for Use ««-----weee-- 12 e

pr s for use
& Avplication table e —— 1.
. - C

g#éggu?i%?\sa?gr e S 2 IMAGE Of CASE SIZE «+rvrrrrreerrsrssserimesnnies 17 ?ﬂ

About capacitor g I?D Products list oo 18 S

Correspondence to % Packing specifications(SMD type) «--:occooeeeeeee 292 % cificatior

i (4)] ack
environment o NN Packing specifications (Radial lead type) - 24 speciication:
(0]
_.g e 4 © Recommended soldering condition «---oooeoeeeeee 26 @ )

8 %" g E Fundamental STrUCTUrE ::::-:cceceeseessemsresseeie.. 27 % unc \ V"H

© L ke]

Aluminum Solid Capacitors %D. _8 L®) Characteristics ---orrrrrrrrrsssrrrr e 28 %

with Conductive Polymer (0] o @

S O g _ - Re|labl|lty ......................................................... 31 — liability
o CO‘ J %43 4 o LNV =T =R 34 -
N - . - (D 35 g SV P« v 36 o VP!
Series integration c e = GV PG - vereeeeemeee et 38 |S

(@] c SV = 5 T PP 40 t 5
35 S
(29 0S-CON INDEX = B QUG 2 |3
g = 8 GV P B v vererrrrrrrree e 44 §
m OS-CON Line-up Z g g LSV = PP 46 “05) .
“ c% SVQP ............................................................... 48
m GUide”n.eS and K SVP ................................................................. 50 =
& precautions for use e = SEPE oo 52 2 .
- . . Lo S E P B 54 = Ep
P16) Selection guide = 2 8
~ g g 2 e O 56 = SEQ
@© B .
. o G EP -+ v e et 58 = SEP
,, Technical data - A
POSCAP
P34) OS-CON series P s C ‘ P POSCAP LINBUP. «oroereeversesresminnenseeniessnoneess 62 Linen
o Guidelines and precautions for usg === 64 recasions
4 Series system diggram woeeee s 66 R SEES R
c | f RS 68 % e @
Tantalum Solid Capacitors g -8 Mage or case size g’ -
with Conductive Polymer 8 5 EiEElERS [iSE  coscsesssssssssssoasssnnsanannnannnanaananacanasan 70 -S Lots llst
6 DD . 8 Explana
Posc P ] Explanation of part numbers oo 72 @ | partnum:
2 .
‘a Series i . _ Packing specifications oo 73 specifications
230 Series integration 0w - = : -
B o) i Marklng ............................................................ 75 \arking
POSCAP INDEX =t g % Recommended land pattern dimension ---------- 76 g :
8 o c_g Recommended soldering condition oo 7 3 “
Qn [T =
@ POSCAP Line-up © . c Fundamental structure 78 £ o
@) S 8 ChEfEGIESHES e0o0oeee0000000000000030000000000000000300000000 79 {2 | Characteristic
E Guidelines and E + = Relighility ««reeeereerrrer 83 Reliabilit
‘w}precautions for use o g -
0‘) .O e TPU .................................................................. 86 TPU
I% Selection guide E g T2[E|eoceaceassasaanaasasaacaasaasaansassaasoassassssassassacnassanaces 87 or
U 2 U 8 TPG .................................................................. 88 o
‘ . (U _C > TPSF ............................................................... 89 o TPSH
o+
€% Technical data ol B TGt 90 % .
” ﬂ ; g D [ v e e e e 92 % TP
@88 POSCAP series 2 TPBr 9% | G
o TP TP LE e 98 § LI
(&) T vt e e 1 OO ‘g TPF
qg T/ v oeeeem oot 102 2 ‘
C% T 103 -
) - TF[E] sesasesacsassasaseassasaanaasaasasaasansancsassancsassansanassasoa 104 T
108 Application examples g TQC cweereeememememem e 106

% Red letters : New series Yellow letters : Update 1




Application table

Personal computer / Peripheral

@®Notebook PC = = = =
@®Desktop PC S € |8 e
@Tablet PC OSCON rk-Tuml {E I PoscAP [k I
Zl8|8| 25| 8 Z|S|E|E|=8
@Printer / Scanner S22 52 E88| pae S22 8|8 28| Pae
@Server e oo 341035 L ILJE) 89
@®LCD Monitor SVPE [ 2K J 36t0 37 o 9010 91
SVPC o0 421043 [ } 921095
®Copy .23 SvPB ° 441045 ®| %1097
@Graphic board o A SVPA ® 461047 L) 981099
@®Router etc. - svaP [ ) 481049 LY ) 981099
SVP @ | 50to5] [ JK ) 100to 101
[ 2K ) [ 2 ) 52 to 53 [ ] 106 to 107
— o0 e [ ] 54 t0 55
SEP @ | 58t059
Audio / Visual
@®3D/LED/PDP/LCD-TV & = 2 =
@Blu-ray recorder / player — =8 2 A |8 %
@®DVD recorder / player % § = ig s POSCAP % % | s i§" -
@Projector & E2 5|2 88 pae El2| 55|28 pae
@Audio o0 oo 341035 () 86
\ SVPE e e 361037 [ 2 X J 89
s mec#a PIgyek SVPS NEBERE ° 901091
@Portable audio player etc. SVPC o e 421043 ° 921095
SVPB [ ) 44 t0 45 ([ X} 1000 101
SVPA @ 46 t0 47 [ ] 106 to 107
SVP @® | 50to5]
| [ X J [ 2K J 52 t0 53
i SEP ® | 581059
Car electronics
@Car navigation - — = =
@Car audio - Sls % Sl s ;%
®Car electronics etc. W3 28| 8T PoscAP k-1 AN
E\2| 5|2 B3| pae E|®2|55|2|8| Ppag
( 2K ) 40t0 41 [ ) 102
[ ] 481049 TV [ ] 103
@ | 50to5]
Information technology
@®POS system = = = =
@Card reader S| s £ S| s e
@ P telephone OS<CON &|8|g g Ile POSCAP A
®Wireless HEEEREE 225588 rae
@Ubiquitous etc. [ X J ( 2 J 341035 @ 961097
SVPE [ 2 ) 36t0 37 [ ] 106 to 107
SVPS [ } 381039
SVPC [ 2N ) 421043
SVPB [ J 44 10 45




>
-
@®
c
o
2
2
T
K
w
~
<
(@]
o

Cellular phone / Smart phone

Page
86
87

88
901091

92 t0 95

106 to 107

plepuels

Fy)ge1el 4B1H-28e)0n B

53107

453107

80UE}08dR0 USIH

9[40ud Mo - 8213 [lewS

POSCAP

TPH

Page
86

88
901091

921095

pEpLRIg

fy)ge1el 4B1H-28e)0n B

153107

453 107

80UE}08dR0 USIH

9[joud Mo - 8213 [lBwS

TPU
TPG
TPC

Page

86

87

89
921095
100to 101

pEpLEIg

OBl B 23E)0h B

753107

453 M07

80UB}0B0RD USH

alyoud Mo - 8213 WS

POSCAP

TPH

Page
341035

361037

421043
4610 47

pepLelg

y10eyes BIH 1) 800

88e)/0n Y3IH

HS3 M07

80UB}I0eded USH

9)40id M0 - 8213 [lPWS

SVPE

SVPC

SVPA

@®Game machine
@®Portable game etc.

@)
0
(@]

©
—
@
S
@
o
o)
@
R
>
©
=
0
[m]
([ J

Page

86

87
88
901091

921095

pEpLEIg

Tooele B 23e)0h B

153 M07

453 M07

80UB}0B0ED USH

340id M7 - 821S (RS

POSCAP

TPH

Page

pepielg

@®| 50051

y10eyes B4 1) 800

88e}/0A Y3IH

HS3 M07

B0UE}080D USH

8]loId Mo - 8218 [lewg

Factory / Enterprise

Page
921095

102
104 t0 105

106 to 107

DEpLES

@ | 961097

Tooele B 23e)0h Y

T53M07

453 M07

80UB}0B0ED USH

340id M7 - 8218 (RS

POSCAP

TH

Page
3410 35

36037
381039
40to 41

421043
46 t0 47
481049

521053
561057

pepielg

@ 50t051

@ | 581059

Ay10eyes B4 1) 800

88e}/0n Y3IH

HS3 M07

80UB}I0eded USH

(0]
<
=

(&)

@©

£

O
Joi

(0]
Q
o
£
[m)]
L
]
()

@Factory appliance
@®Money changer

@Security

8JoId Mo - 8218 [jewg

SVPE

SVPS

SVPD

SVPC

SVPA

SvVQP
SVP

SEQP
SEP

O
+—
()]
@©
=
Q
5
@
o
()]
(0]
s
oF
fum
(]
+—
IC
L
[ ]

- Update

% Red letters : New series



Guidelines and precautions for use
About capacitor

Please take note of the following points in order to make the best use of SANYO capacitor's performance.
Please use the capacitor within the range of specified performance after confirming each capacitor's usage
environment and circuit condition.

Please choose the capacitor that matches the lifetime of the intended circuit design.

The performance of the capacitor is changed by the temperature or frequency. Therefore, please consider
these variations when designing the circuit.

Please buy SANYO capacitors from our official distributors. Otherwise there is no SANYO warranty.

Line-up

Aluminum Solid Capacitors with Conductive Polymer OS<CON
Tantalum Solid Capacitors with Conductive Polymer POSCAP

Considerations when using in industrial equipment

To when capacitor is used in industrial equipment, allow wider margin of capacitance, impedance and other
characteristics.

Polarity

SANYO capacitors have polarity.

Please confirm the polarity prior to use.lf it is used with the reverse polarities, leakage current, shorter lifetime or
a short circuit may result.

There is no bi-polar model of OS-CON and POSCAP.

Rating and category

The definition of rating and category is as follows.

m Rated temperature:
The maximum ambient temperature at which the rated voltage may be continuously applied.

m Rated voltage:
The maximum direct voltage or peak value of pulse voltage which may be applied continuously to a
capacitor at any temperature between the lower category temperature and the rated temperature.

m Category temperature range:
The range of ambient temperatures for which the capacitor has been designed to operate continuously;
this is given by the lower and upper category temperature.

m Category voltage:
The maximum voltage which may be applied continuously to a capacitor at its upper limit of category temperature.

Operating temperature and ripple current

B 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.When excessive ripple current is applied,
internal heat increases and reduces the lifetime.

m |n case the capacitor is used under the condition out of the specified frequency, ripple current shall not exceed the value
revised by the frequency coefficient.

Parallel connection

Ripple current may be flowed to the capacitor that has lower impedance when different kind of capacitors are used in
parallel.

Please be very careful of choosing models.

Please consider the balance of electric current when more than two capacitors are connected in parallel.



Applied voltage for designing

Do not apply voltages exceeding the full rated voltage.
If such voltage is applied, it may cause short circuit even though it is just a moment.

®m 90% and below of the rated voltage or category voltage of POSCAP is recommended. If the rated voltage is 10V or
over except for TQC series, 80% and below of the rated voltage or category voltage is recommended.

m Please refer to the following table for applied voltage of OS-CON.

® The sum of the DC voltage plus the peak AC voltage shall not exceed the rated voltage or category voltage.
m The sum of the DC voltage plus the negative peak AC voltage shall not allow reverse voltage.

m Do not apply reverse voltage.

Please contact us when there is a concern that circuit operation may cause reverse voltage.

- - 25.0
Operating environmental " =

Applied voltage 2 225

temperature g‘, 20.0
25V products below 85T Less than the rated voltage S
except for b
SVPF, SVPD, SEPF above 85T Applied the voltage shown in right figure §

Other than those above — Less than the rated voltage < 55

Temperature [*C]

Operating environment restrictions

Do not use the capacitor in the following environments.

® Places where water, salt water or oil can directly fall on it and pleces where dew condensation may form

® Places with noxious gas (hydrogen sulfide, sulfurous acid, nitrous acid, chlorine, ammonia, etc)

B Places susceptible to ozone, ultraviolet rays and radiation

® Places where vibration or shock exceeds the allowable value as specified in the catalog or specification sheet
® Places under direct sunlight

Land pattern

Please design hole space and hole diameter of circuit board for capacitor radial lead type,

or land patterns for capacitor SMD type with consideration of the product dimension specified in the catalog or
specification sheet and the size tolerance.

Avoid locating heat-generating components around the capacitor and on the underside of the PC board.

When capacitor is mounted to the double sided circuit board, avoid placing through holes under the capacitor.
Avoid having the printed wire under the capacitor.



Guidelines and precautions for use
About capacitor

Soldering

B The soldering conditions as soldering iron, flow soldering, reflow soldering should be under the range prescribed in specifications.

m |f the specifications are not followed, there is a possibility of the cosmetic defection, the intensive increase of leakage
current or the capacitance reduction.

B Soldering heat stress to capacitor varies depending on temperature, duration time, mounting condition such as size,
material and component quantity of PC board. Please check the heat durability in your actual soldering condition.

Things to be noted before mounting

B Do not reuse capacitors that have been assembled in a set and energized.

B | eakage current may increase when capacitors are stored for long term. In this case, we recommend you to apply the rated
voltage for 1 hour at 60T to 70C with a resistor load of 1kQ.

m |n case the capacitor has re-striking-voltage, please apply the rated voltage to the capacitor through a resistor
load of 1kQ.

B Please mount capacitors after confirming the polarity.
B Please mount capacitors after confirming its rated capacitance and rated voltage.

® \When mounting capacitors to the circuit board, please use capacitors with the lead space matching the hole space of the
circuit board.

m Do not drop capacitors or use capacitors dropped beforehand.
m Be careful not to deform the capacitor during installation.

B \When an automatic inserter is used to clinch the capacitor lead terminal, make sure it is not set too strongly.
| Be careful of the shock force that can be produced by absorbers, product chckers and centers on automatic inserters and installers.
B Do not apply excessive external force to the lead terminal or the capacitor itself.

Storage conditions

It is necessary to maintain a good storage environment in order to prevent the problem when soldering due to the
degradation of solderability or moisturization of molding resin.

m \When storing the reel in the storage bag, please ensure that the storage bag is fully sealed.”
B Do not store in high temperature and high humidity environment.
B For duration of storage, refer to the respective "Guidelines and precautions for use" of each capacitor.
B Do not store in damp conditions such as with water, salt water, or oil, and dew condensation.
B Do not store in places filled with noxious gas (hydrogen sulfide, sulfurous acid, nitrous acid, chlorine, ammonia, etc).
B Do not store in places susceptible to ozone, ultraviolet rays and radiation.
B Please unseal storage bag just before mounting and be conscious that the capacitors are used up.
Refer to the respective "Guidelines and precautions for use" of each capacitor when some remain by necessity.

% Only for capacitors packed by laminate bag.

Disposal of capacitors

Capacitor comprises solid organic compounds, various metals, resin, rubber, etc. Treat it as industrial waste when
disposing of it.
In case of disposing of a large amount of SANYO capacitor, SANYO can dispose on your behalf.



Correspondence to environment

The Sanyo Group regard "Environment" as the axis of all our business activities,
make innovations, and aim at “No. 1 Green Innovation Company in the Electronics Industry,”.
We promote the earth-conscious activities on our capacitor business.

ROFS compliance

All SANYO capacitors comply with RoHS directive (2002/95/EC).
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(Cr6+)

Polybrominated biphenyls(PBBs)
Polybromineted diphenyl ethers(PBDEs)

ead-Tree stance

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

[alogen-rree stance

Almost all SANYO capacitors already comply with halogen-free requirements. Please contact us for details.

The difinition of halogen-free for SANYO capacitors is about element or compound of chlorine(Cl) and bromine(Br) out of
halogen family except fluorine, iodine and astatine, and satisfy the following conditions as homogeneous materials.*

The content percentage of chlorine(Cl) 0.09wt% (900ppm) below
The content percentage of bromine(Br) 0.09wt% (900ppm) below
The total content percentage of chlorine(Cl) and bromine(Br) 0.15wt% (1,500ppm) below

¥Homogeneous material : the material that cannot be mechanically decomposed.

(Example) e plastic composed of homogeneous material, adhesives, metallic material, ink, glass, paper, alloyed metal, etc.
e ink layer printed or coated on plastic material, coating layer, film of paint etc.
e thin metallic film formed on the surface of plastic material or metallic material



Reliability
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Surface mount type

Radial lead type

Aluminum Solid Capacitors with Conductive Polymer

OS-CON.

Series integration

Since the following models of the SVP and SVQP series have been integrated into models with a higher voltage
rating, please consider these higher voltage rating models for new adoption or model changes.

Also, SANYO has announced the end of life of aluminum solid capacitors with organic semiconductive electrolyte. We
encourage users to migrate to aluminum solid capacitors with conductive polymer.

: : Applicable Alternative
Series Size code e el
A5 6SVP15M 10SVP15M
4SVP22M 6SVP22M
B6 10SVP22M 16SVP22M
6SVP33M 10SVP33M
c6 6SVP56M 10SVP56M
SVP 4SVP82M 6SVP82M
10SVP82M 16SVP82M
6SVP120M 10SVP120M
E7 6SVP150M 10SVP150MX
4SVP150M 10SVP150MX
4SVP220M 6SVP220MX
F8 4SVP470M 6SVP470MX
6SVQP150M 10SVQP150M
el E7 4SVQP220M 6SVQP220M
SF
SP
SC
SA All size EOL
SL
SH
SS
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OS-CON

0S-CON
Line-up

10

Aluminum Solid Capacitors with Conductive Polymer

@ =
2|3 E Rated
Classification|  Series | Page Features % ‘g _ :i;n E:o ?gﬁ% te:i?g%%gre V?E:EZ%G Cfap:;;EZr;?e Mggrrl)r:g
® 8 p 2|2 (V.DC)
HEBEE
B6 |-bbto+105| 161025 27 t0 82
Small size-Low profile C6 |-55to+105| 161035 | 2210 180
SVPF 341035 pighomonage . |@|®| |@ @ E7 |-5510+105| 161035 | 3910270 |Puple
105 5,000n E12 |-55t0+105| 161035 | 8210560
F12 |-55to+105| 16to 35 | 120 to 1,000
B6 |-55t0o+105|251t06.3| 150 to 330
ove [wos| ST, | (oo | [ EonBEmLG mem
F12 |-b5to+105 16 470
A5 |-55t0+105| 40t0 10 1010 33
B6 |-55t0+105| 40to0 16 22t0 68
SVPS [381t039 Long life @®| C6 |[-55t0+105|40t020| 22to 150 |Purple
E7 |-b65to+105|40tc25| 10t0270
F8 |-55t0+105| 40to16 | 100 to 680
C6 |-5b5to+125| 10to25 10 to 56
Guaranteed at 125C E7 |-b5to+125| 161035 8.2 10 82
SVPD |40to41 Rated 35V max. ® @® F8 |-55t0+125| 251035 181039 |Purple
§ SEILEETy [ E12 |-55t0+125| 251035 22t0 47
2
= F12 |[-b5to+125| 2510 35 47 10 82
3 B6 |-55t0+105| 251016 | 3910180
g C6 |-bbto+105|25to16 | 6810560
é SVPC | 421043 Hisg‘ffg;goa"gifasni . o0 E7 |-55t0+105| 25t0 16 | 12010680 |Purle
8 E12 |-55t0+105| 2510 16 | 270 to 1,500
F12 |-bbto+105 25 2,700
C5 |-B5to+105|25t020| 15t0 120
SVPB |44 t045 Low profile o Purple
C55 |-b5to+105 20 22
B6 |-5bto+105| 251020 10 to 82
C6 |-55to+105| 251020 | 2210180
SVPA 1461047 I_argeLﬁgvaeS?urrent d E7 |-55t0+105| 25t020 | 4710330 FPurple
F8 |-55t0+105|25t016 | 180t0820
C6 |-55to+125|40t020| 22to0 150
SVQP |48t049| Guaranteed at 125T ([ Purple
E7 |-55to+125|6.3t020 | 471to0220
A5 |-55t0+105| 40t0 16 3.31033
B6 |-55t0+105| 4.0t020 10to 68
Ce*1 |-b5to+105| 25t025 | 6.81t0220
SVP |50tob5] Standard E7#1 |-65t0+105| 40t025| 10t0330 |Purple
F8x1 |-5651t0+105| 40t025 | 2210680
E12x1|-55t0+105| 25t025 | 3310680
F12#1|-55t0+105| 25t025 | 56 to 1,500

%1 The surge voltage of 25V products is 25V.
Please consider 25V products of SVPD series or SVPF series (whose surge voltage is 29V) in placing a new order.




OS-CON

0S-CON
Line-up

@ =
2s § Rated
Classification| Series | Page Features % ‘g _ g? E:o ggé% tefr'fég(%?gre Vg;ag%e C?a%a;ia'tzr;():e Mgglg:g
= 88|22 (V.0C)
HEEIEE
C55 |-55t0+105| 161032 | 2210 150
Small size-Low profile C6 |-55to+105| 161035 | 2210 180
SEPF 521053 fhehvotcee . @@ @ @ E7 |-5510+105 161035 | 3910270 |Puple
1057 5,000h E12 |-55t0+105| 161035 | 8210560
F13 |-55t0+105| 161035 | 120 to 1,000
B9 |-55t0+105| 25 100 to 560
C55 |-55t0+105| 63 220
C6 |-55t0+105| 2510 16 | 100 to 390
HngLﬁpgzrag:aniltE;ie CO |-55t0+105| 251016 | 10010820
SEPC |54 t055 Small size o e o0 @ E7 |-55t0+105| 251016 | 15010820 |Purple
Low profile
105C 5.000h E9 |-55t0+105| 251016 | 180 to 1,000

E12 |-55t0+105 16 180 t0 270
E13 |-55t0+105|25t06.3| 470 t0 820
F13 |-55t0+105| 2510 16 | 470 to 2,700
C6 |-B5to+125|40t020| 22t0 150
105C 5.000h E7 |-55t0o+125| 40t032 | 6.81t0330
SEQP |56t057| Guaranteed at 125T ® ® F8 |-55to+125/40t032| 15t0680 |Purple
Rated 32V max. E12 |-55t0+125| 401032 | 1810560
F13 |-55t0+125| 40to20 | 150 to 1,200
C6#1 |-55t0+105| 40to25 | 6.8t0 1560
E7* |-B5t0+105| 40t025 | 10t0330
SEP |581t059 Standard F8#1 |-551t0+105| 40t025 | 2210680 |Purple
E12#%1|-551t0+105| 25t025 | 3310680
F13%1|-B5t0+105| 25t025 | 56 to 1,500

Radial lead type

%1 The surge voltage of 25V products is 25V. Please consider SEPF series 25V Products (whose surge voltage is 29V) in placing a new order.
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Guidelines and
precautions
for use

Aluminum Solid Capacitors with Conductive Polymer

/\Precautions for circuit designing

Crucial precautions EIIIons

& Prohibited circuits

(a) OS-CON leakage current may become larger as the following conditions.

(1) Soldering
(2) When voltage is not applied: high temperature no-load test, high temperature and high humidity no-load test,
rapidly changing temperature test, etc.

(b) Avoid the use of 0S-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 0S-CONs in a series connection, please contact us before use.

a Failure and life-span

The failure rate is 0.5% /1000h (Confidence level: 60%) based on JIS C 5003.
The prospective failure is not zero. The mainly failure modes are as follows.

2-1. Contingency failure

The most common failure mode is a short circuit. Mainly caused by the soldering or operating
temperature environment, along with heat stresses, electrical stresses or mechanical stresses
as 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 0S-CON.
(1) When current is relatively low
(@10: approx 1A or less, ¢8: approx 0.5A or less, $6.3: approx 0.2A or less)
0S-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 is 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 info 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) 0S-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.

2-2. Wear-out failure (lifetime)

When lifetime 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 when it is used under the condition of the rated voltage,

electric and mechanical performance. Please note it when design.
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Mechanical stress may cause 0S-CON leakage current increased. S | Fundamental
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In such a case, leakage current will gradually decrease by applying voltage within §
the category voltage and the upper limit of category temperature. e
Then, self-healing speed of leakage current is faster when it is near to - iability
the upper limit of category temperature and the category voltage. .
0S-CON 0S-CON
leakage current restoration characteristics leakage current restoration characteristics e :
16V/10uF (16V DC applied) 10V/33uF (Ambient temperature:65°C) 2>
(Measured voltage:10V) = B
1,000 1,000 [ 5 R
< < =]
2 3 ¥To make the recovery of LC values 1=
£ 100 [ £ 100 easy to show, samples that LC values 3 B
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o 4 . o 9 — used in the test. 0%
o o - .
) s 20 g T
g -.60C g 8V applied o
3 g
10V applied o SEPF
>
01 1 10 100 1,000 04 1 10 100 1,000 § f
(Hrs.) (Hrs.) ;E SEQ

a 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 OS-CON is in the following cases.

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

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

B Soldering with a soldering iron

(a) When the lead terminal for radial lead type must be processed because the lead pitch and the PCB
holes in spacing do not match, process it without any stresses to 0S-CON before soldering.

(b) Solder without any excessive stresses to 0S-CON itself.

(c) When an 0S-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 the OS-CON itself.

n Flow soldering

(a) Do not apply flow soldering to 0S-CON SMD type.

(b) Do not solder OS-CON itself by submerging it in melted solder. Solder the opposite side that the 0S-CON is mounted on.
(c) Note that flux does not adhere to anywhere expect the lead terminal.

(d) Note that other components do not fall over and touch the 0S-CON when soldering.

13
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B Reflow soldering

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

B Handling after soldering

Do not subject the 0S-CON to excessive stress as follows.

(a) Do not tilt, bend or twist OS-CON.

(b) Do not move the PCB with holding OS-CON itself.

(c) Do not hit the 0S-CON with objects.

(d) When stacking PCBs, make sure that the 0OS-CON does not touch other PCBs or components.

Cleaning PCB

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 60C.
(c) Watch the contamination of the detergent 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 0S-CON with hot air that should be less than the jpper 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.
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a Fixatives and coating materials

(a) Select the appropriate covering and sealant materials for 0S-CONs. In particular, make sure the fixative,
coating and thinner do not contain acetone.

(b) Before applying a fixative or coating, completely remove any flux residue and foreign matter from the
area where the board and OS-CON will be jointed together.

(c) Allow any detergent to dry before applying a fixative or coating.

(d) Please contact us for fixative and coating heat curing conditions.

n Storage conditions

Open the bags just before mouting and use up all products once opened,
For keeping a good solderability, store the 0S-CON as follows.

Before unsealing After unsealing
o . 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 L A p—
lead type | Taping product Within 24 months after shipment o Y el

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

m 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 in the marking sleeve and the laminate resin is not guaranteed.
(b) The space between the case and the negative electrode terminal is not insulated
and has some resistance.

15
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Series system

diagram

Aluminum Solid Capacitors with Conductive Polymer

SVP

Standard

F1 2 Size

25t0 25V
56 to 1,500uF

E12s:e

2.5 to 25V
33 to 680uF

F8 Size

4.0 to 25V
22 to 680uF

E7 Size

4.0 to 25V
10 to 330uF

CG Size

2.5 to 25V
6.8 to 220uF

BB Size

4.0 to 20V
10 to 68uF

A5 Size

4.0to 16V
3.3 to 33uF

SVPA

Low ESR

Large ripple current

F8 Size

2510 16V
180 to 820uF

E7 Size

2.5 to 20V
47 to 330uF

CB Size

2.5 to 20V
22 to 180uF

B6 Size

2.5 to 20V
10 to 82uF

v

SVPB

Low profile

055 Size

20V
22uF

05 Size

2.5 to 20V
15 to 120uF

SVPC

High capacitance
Super low ESR

F12s:..

25V
2,700uF

E1 2 Size

25t0 16V
270 to 1,500uF

E7 Size

251t0 16V
120 to 680uF

CG Size

25 to 16V
68 to 560uF

BB Size

25to 18V
39 to 180uF

A P3ito3s5

SVPF

105C5,000h
High voltage
High capacitance

F1 2 Size

16 to 35V
120 to 1,000uF

E12 Size

16 to 35V
82 to 560uF

E7 Size

16 to 35V
39 to 270uF

CG Size

16 to 35V
22 to 180uF

B6 5.5
Size

16 to 25V
27 to 82uF

SVPE

Super low ESR
High capacitance

F1 2 Size

18V
470uF

c1 0 Size

20, 18V
180, 1200uF

CG Size

25, 6.3V
220, 390uF

Bﬁ Size

2.5,6.3V
150 to 330uF

SVPS

SVQP

Long life Guaranteed at 125T
F8 Size E7 Size
40to 16V 6.3 to 20V
100 to 680uF 47 to 220uF
E7 Size GB Size
4.0 to 25V 4.0 to 20V
10 to 270uF 22 to 150uF
CG Size ¢
4.0 to 20V
22 to 150uF SVPD
B6 Size Guaranteed at 125C
40to 16V High voltage
22 to 68uF
A5 F12s:..

Size 25, 35V
4.01to 10V 47, 82uF
10 to 33uF

E1 2 Size
25, 35V
22, 47uF
F8 Size
25, 36V
18, 39uF
E7 Size
16 to 35V
8.2 to 82uF
CG Size
10, 25V
10, 56uF

Radial lead type

SEP

Standard

E125:.

F1 3 Size

2.5 to 25V
56 to 1,500uF

F8 Size

105C5,000h
Super low ESR

High capacitance

F1 3 Size

25t 16V
470 to 2,700uF

SEPF Zrm

105T 5,000h

Guaranteed at 125C  [RauRiR=

High voltage

F1 3 Size

150 to 1,200uF

2.5 to 25V 4.0 to 25V ' . ) :
33 to 680UF 22 to 680LF E1 3 Size E1 2 Size 105C5,000h E1 2 Size F8 Size
25 t0 6.3V 16V e 16 to 35V 4.0 to 32V 4.0 to 32V
470 to 820uF Ji 180, 270uF High capacitance kit 1810 560uF [ 15 to 680uF
E7 Size CG Size
401025y Qaowmasy E9s.c JE7sie E12s. JE7 s E7s.c JC6sie
. 251016V 2510 16V 16 to 35V 16 to 35V 4.0to 32V 4.0 to 20V
180 to 1,000uF [l 150 to 820uF 82 to 560uF M 39 to 270uF 6.8 to 330uF [l 22 to 150uF
[ New ]
cg Size cs Size CB Size 655 Size
25t0 18V 25,18V 16 to 35V 16, 32V
100 to 820uF [l 100, 390uF 22to 180uF [l 22,150uF
655 Size Bg Size
6.3V 25V
220uF 100 to 560uF
Case Size (Unit:mm)
A5 | B6 | B9 | C5 | C55 | CB | C9 | CIO | E7 | E9 | E12 | EI8 | F8 | F12 | F13
D(¢)| 40 | 50 | 50 | 63 | 63 | 63 | 63 | 63 | 80 | 80 | 80 | 80 | 100|100 | 100
L 55 | 6O | 90 | 50 | 55 | 60 | 90 | 100 | 70 | 90 | 120|130 | 80 | 127 | 130
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o Products list
0
SMD type 2
n
(Unit:mm)
45 J o | cs [ oss] ce Jcro & [ e || |
Size Size Size Size Size Size Size Size Size Size k=
=) Fundamental
963 20, 2100, E structure
240 250, 96.3 Rilh 283, ° ] o0, e 2100 N ‘(CC_; Characteristics
E e ] o o
31 g]@ 31@ EI@ g@ 9[@ SIE gD & Reliability

4.

>

10.3
103

ar
¥

Sl

AR -

[0)]
P.38t0 39 | P.34t0 35 | P44to 45 | P.44to 45 | P.34to 35 | P.36t0 37 | P.34t0 35 | P.34t0 35 | P.38t0 39 | P.34to 35 g SVES
SVPS S&F SVPB|SVPB|SVPF|SVPE |SVPF |SVPF |SVPS|SVPF ‘g SVPD
o
P50t0 51 | P36 to 37 P.36 to 37 P.38 1039 | P.40to 41 | P.40to 41 | P.36 to 37 E S
SVP |SVPE SVPE SVPS|SVPD|SVPD|SVPE 3] SVPB
P.38 to 39 P.38 to 39 P.40to 41 | P.42to 43 | P.46 to 47 | P.40 to 41 E SVPA
SVPS SVPS SVPD|SVPC|SVPA |SVPD £ svap
P.421t0 43 P.40 to 41 P.42t0 43 | P50 to 51 | P50 to 51 | P.42to 43 SVP
SVPC SVPD SVPC| SVP | SVP |[SVPC . .
P.46 to 47 P.A210 43 P.46 to 47 P50 to 51 =
SVPA SVPC SVPA SVP 8 o
P.50 to 51 P.46 to 47 P.48 to 49 5 S
SVP SVPA SVQP & SEP
P.48 to 49 P.50 to 51
SvVQP SVP
P.50 to 51
SVP

¥ Profile of case size are all indicated in maximum values.
¥ For products the height within 5mm, please contact us directly.

00000000000

$8.0 $8.0 $8.0 $10.0 $10.0 $10.0
P.54 to 55 | P.52to 53 | P.52to 53 | P.56 to 57 | P.54 to 55 | P.52 to 53 | P.56 to 57 | P.54 to 55 | P.52 to 53 | P.54 to 55 | P.54 to 55 | P.56 to 57 | P.52 to 53 | P.54 to 55

ﬁ‘w — — — l
SEPC|SEPF S.EgF SEQP|SEPC|SEPF |SEQP|SEPC|SEPF |SEPC|SEPC|SEQP|SEPF |SEPC

L~
13.0
13.0

12.0
12.0
13.0

P.54 to 55 | P.54 to 55 | P.58 to 59 P.54 to 55 | P.58 to 59 P.56 to 57 P.58 to 59 P.56 to 57

SEPC|SEPC| SEP SEPC| SEP SEQP SEP SEQP
P.58 to 59 P.58 to 59
SEP SEP

¥ Profile of case size are all indicated in maximum values.
¥ For products the height within 5mm, please contact us directly.
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Aluminum Solid Capacitors with Conductive Polymer

Size*ESR Matrix list / SMD type

F 2.0 25 4.0 6.3 10
33
47 SVP A5(240)
6.8 SVP A5(240)
82
SVPS A5(220)
10 SVP A5(220)
15 SVPS A5(200)| SVP A5(200)
18
SVPS A5(200)
22 SVP A5(200)
27
33 SVPS A5(200) | SVP A5(200) SVPS B6(70) SVP B6(70)
SVP B6(70)
39
47 SVPS B6(30) SVP B6(70) SVP C6(50)
SVPA B6(30)
56 SVPD C6(45) SVQP C6(45)
SVPB C5(40) SVP (C6(45)
68 SVPS B6(30) SVP B6(60) SVPS C6(30) SVPC B6(23)
SVPA BB6(30) SVPC BB6(30) SVPA C6(30)
SVPA B6(30) SVPB C5(40)
82 SVQP C6(45)
SVP (C6(45)
100 SVPB C5(40) SVPC B6(30) SVQP C6(40)
SVPC B6(25) SVP (C6(40)
120 SVPB C5(40) SVPS C6(22) SVPA C6(22) SVPC C6(27) SVQP E7(35)
SVPC B6(21) SVP C6(17) SVPC C6(22) SVP E7(35)
SVPS C6(22) SVPA C6(22) SVPE B6(12) SVPS E7(30) SVP E7(35)
150 SVPC B6(30) SVQP C6B(40) SVPS F8(30) SVP F8(30)
SVPC B6(23) SVP C6(40) SVPA E7(30)
SVPC B6(20) SVQP E7(35)
SVPC B6(30) SVPE B6(15)
SVPC B6(24)
180 SVPC B6(19)
SVPA C6(20)
SVP C6(23) SVPE C6B(10) SVPA E7(22)
200 SVPS E7(22) SVQP E7(35)
SVPC C6(27) SVP E7(35)
SVPC C6(15) SVP F8(25)
270 SVPE B6(10) SVPS E7(22) SVPA E7(22) SVPC E7(22) SVP F8(25)
SVPE B6(10) SVPC CB6(27) SVPC C6(15) SVPC C6(17) SVPS F8(24) SVP F8(25)
330 SVPE B6(15) SVPC C6(21) SVP E7(35) SVP F8(25) SVPA F8(24) SVP E12(17)
SVPAE7(20)
SVPE C6(10) SVPC E7(22)
390 SVPC C6(25)
SVPC CB(15)
470 SVPS F8(20) SVP F8(25)
SVPA F8(20) SVP E12(15)
560 SVPC C6(16) SVPC E7(22) SVP E12(13) SVP F12(13)
SVPC E12(9)
680 SVPC E7(20) SVPS F8(20) SVP F8(25)
SVP E12(13)| SVPA F8(20)
820 SVPC E12(9) SVPC E12(12)
SVPAF8(19) SVP F12(12)
1,000
1,200 SVPE C10(8) SVPC E12(12) SVP F12(12)
1500 SVPCE12(10)| SVPC E12(12)
SVP F12(12)
2,700 SVPCF12(12)
How to read the lists in P18 to 21
- The name, sizes and ESR values of each series are found where the voltage (V) and
capacitance (uF) intersect each other. (Refer to the example. Example
. Plé)ase confir(rﬁ t)he details in the list of (each series from P[;M)to P59. P SvP A5 (240)
- There are two or more same series names in a cell, which part number is different each, so
please check the characteristics list of the series.
‘Series name‘ ‘ Size ‘ ‘ ESR value (unit:mQ)‘




Products list

Size*ESR Matrix list / SMD type

C55

®6.3XL5.5

\Y
16 20 25 35 UF
SVP A5(260) 33
4.7
SVP  C6(80) 6.8
SVPD E7(70) 8.2
SVPA B6(40) SVPS E7(60)
SVP B6(120) SVPD C6(65) 10
SVP E7(60)
SVP B6(120) SVPB C5(45) 15
SVPD F8(60) 18
SVPS B6(90) SVPS C6(60) SVQP C6(60) SVPD E7(48) SVPD E12(50)
SVP B6(90) SVPB C55(35) SVP  C6(60) SVP F8(50) SVPF C6(35) 22
SVPA C6(35)
SVP C6(60) SVPF B6(40) 27
SVPB C5(40) SVP E7(45) SVP E12(30) 33
SVPS C6(24) SVPA C6(24) SVPD F8(45) SVPF E7(30)
SVPC B6(35) SVQP C6B(50) a9
SVPC B6(27) SVP  C6(50)
SVPA CB(35)
SVPS E7(45) SVQP E7(45) SVPF C6(30) SVPD F12(30) 47
SVPA E7(33) SVP E7(45) SVPD E12(30)
SVP E7(45) SVP F8(40) SVPF B6(30) SVPF C6(30) 56
SVP F12(28)
SVPC C6(30) SVP  F8(40) 68
SVPC CB(25)
SVPS E7(30) SVQP E7(40) SVPF E7(28) SVPF E12(20)
SVPD E7(40) SVP  E7(40) SVPD F12(28) 82
SVPA E7(30) SVPF B6(27)
SVPS F8(35) SVP  F8(35) SVP E12(24) 100
SVPC C6(24)
SVPC E7(27) SVPF C6(25) SVPF F12(18) 120
SVPC E7(22) SVP  F12(20)
SVP F8(30) 150
SVPF CB(22) SVP  E12(20) SVPF E7(25) SVPF E12(16)
SVPE C10(11)
SVPS F8(29) 180
SVPA F8(29)
SVP F8(30)
220
SVPF E7(22)
SVPC E12(16) 270
SVP F12(16) SVPF F12(14)
330
SVPF E12(14)
390
SVPE F12(10) 470
VPF E12(14 VPF F12(12
S 14) S (12) 560
680
820
SVPF F12(12) 1,000
1,200
1,500
2,700
Standard sizes (unit : mm)
A5 »4.0XL5.5 C6 »6.3XL6.0 F8 ®»10.0XL8.0
B6 ®5.0XL6.0 C10 | ¢6.3XL10.0 | E12 | ¢8.0xL12.0
C5 »6.3XL5.0 E7 »8.0XL7.0 F12 »10.0xL12.7
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Products list

Aluminum Solid Capacitors with Conductive Polymer

Size*ESR Matrix list / Radial lead type

" \ 25 40 B2 10
6.8
10
15
18
22
33
39
47
56 SEQP C6(45)
SEP C6(45)
68
82 SEQP C6(45)
SEP C6(45)
SEPC B9(7) SEP C6(40)
100
SEQP  E7(35)
120 SEP E7(35)
SEQP C6(40) SEQP E7(35)
150 SEP C6(40) SEP E7(35)
180
220 SEP E7(35) SEPC C55(18)
SEPC E7(22)
270 SEQP F8(25)
SEP F8(25)
SEPC B9(7) SEQP E7(35) SEQP F8(25) SEQP E12(17)
250 SEPC  C9(7) SEP E7(35) SEP F8(25) SEP E12(17)
390 SEPC C6(10)
SEPC  B9(7) SEP F8(25) SEPC C9(7)
SEPC E9(8)
470 SEPC E13(8)
SEQP E12(15)
SEP E12(15)
SEPC  B9(7) SEPC C9(7) SEPC C9(7) SEQP F13(13)
SEPC C9(7) SEPC E9(7) SEPC E9(7) SEP F13(13)
560 SEPC  E9(8) SEPC E13(7)
SEQP E12(13)
SEP E12(13)
SEP E12(13) SEPC E13(7) SEPC F13(7)
680 SEQP  F8(25)
SEP F8(25)
SEPC C9(7) SEPC F13(7) SEQP F13(12)
SEPC E7(8) SEP F13(12)
820 SEPC  E9(5)
SEPC  E9(7)
SEPC E13(7)
1,000 SEPC  E9(7)
SEQP F13(12)
1.200 SEP F13(12)
1,500 SEP F13(12) SEPC F13(10)
2,700 SEPC  F13(10)
Standard sizes (unit : mm)
C55 | 6.3XL5.5 E7 | 8.0xL7.0 E12 | 98.0xL12.0
C6 | 96.3xXLB.0 F8 |¢10.0xL8.0 | E13 |¢8.0xL13.0
B9 | »5.0xL9.0 E9S | 8.0XLS.0 F13 | 10.0XL13.0
C9 | 96.3XL9.0




Products list

Size'ESR Matrix list / Radial lead type

16 20 25 32 35 Y
MF
SEP  CB(80) SEQP E7(100) 6.8
SEP  E7(80) 10
SEQP F8(80) 15
SEQP E12(50) 18
SEQP C6(60) SEP  F8(50) SEPF C55(35) SEPF C6(35) oo
SEP  C6(60)
SEP  E7(45) SEP E12(30) 33
SEQP C6(50) SEPF E7(30) 39
SEP  C6(50)
SEQP E7(45) 47
SEP E7(45)
SEP  F8(40) SEP F13(28) 56
SEPF C6(30)
SEQP F8(40) SEPF E7(25) 68
SEP  F8(40)
SEQP E7(40) SEPF E7(28) SEPF E12(20) ao
SEP  E7(40)
SEPC C6(24) SEQP E12(24)
SEPC C9(10) SEP  F8(35) 100
SEP E12(24)
SEPF C6(25) SEPF E13(18) 120
SEPF C55(30) SEQP F13(20)
SEPC E7(22) SEP  F13(20) 158
SEQP F8(30)
SEP  F8(30)
SEQP E12(20) SEPF E7(25) SEPF E12(16)
SEPC E9(10)
SEPC E12(16) 180
SEP E12(20)
SEPF C6(22)
SEPC E7(13) 220
SEPF E7(22)
SEPC E12(11) 270
SEPC E9(10)
SEQP F13(16) SEPF F13(14) e
SEP  F13(16)
SEPF E12(14) 390
SEPC F13(10)
470
SEPF E12(14) SEPF F13(12)
560
680
820
SEPF F13(12) 1,000
1,200
1,500
2,700

% Red letters : New models

Selection guide

Technical data

Surface mount type

Radial lead type

Characteristics
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Packing
specifications
(SMD type)

Aluminum Solid Capacitors with Conductive Polymer

Packing
specifications

Selection guide

Specifications for SMD type

- 1. Part number system
undamental %
structure ©
Qo P
Characteristics _E E S V 3 R 3
2
Reliability R
Rated voltage Series name Rated capacitance Capacitance
- l l l tolerance
SVPE o Example Example '
g Rated volt. | Code SVP Rated cap.(uF) | Code Cap. | code
ol tolerance
SvPD £ 2.0 2 SVQP 3.3 3R3 0o, Y
=]
. 8 25 | 2R5 SVPA 47 4R7 SR
SVPB ° 4.0 4 SVPB 10 10
svPA £ 6.3 6 SVPC o2 o2
=)
svap w 10 10 SVPD 100 100
. 16 16 SVPS 220 220
20 20 SVPE 470 470
SEP! o
, S 25 25 SVPF 1,500 1500
Si7e B 35 35
SEQP T
SER E .
2. Taping
2-1. Carrier tape
t 4,0+0.1 00501 $1.5=8"
& & VAN ) w
N4 N4 P A
g — — I w
z
| 1
P A
Mounting parts Direction of unreeling ;
(unit : mm)
~Qmenson A B W | F|E|P|t]|T
Size code
A5 4.7 4.7 12.0 55 1.75 8.0 04 5.8
+0.2 +0.2 +0.3 +0.1 +0.1 +0.1 +0.1 +0.2
B6 5.6 5.6 16.0 7.5 1.75 8.0 04 6.2
+0.2 +0.2 +0.3 +0.1 +0.1 +0.1 +0.1 +0.2
c5 6.9 6.9 16.0 75 1.75 | 120 04 5.3
+0.2 +0.2 +0.3 +0.1 +0.1 +0.1 +0.1 +0.2
6.9 6.9 16.0 7.5 1.75 | 120 | 04 6.2
C55 +0.2 +0.2 +0.3 +0.1 +0.1 +0.1 +0.1 +0.2
c6 6.9 6.9 16.0 7.5 1.75 | 120 | 04 6.2
+0.2 +0.2 +0.3 +0.1 +0.1 +0.1 +0.1 +0.2
c10 7.0 7.0 240 | 115 | 1.75 | 16.0 0.5 10.5
+0.2 +0.2 +0.3 +0.1 +0.1 +0.1 +0.1 +0.2
E7 8.6 8.6 240 | 115|175 | 120 | 04 7.2
+0.2 +0.2 +0.3 +0.1 +0.1 +0.1 +0.1 +0.2
F8 107 | 10.7 | 240 | 115 | 1.75 | 160 | 04 8.2
+0.2 +0.2 +0.3 +0.1 +0.1 +0.1 +0.1 +0.2
E12 8.6 8.6 240 | 115 | 1.75 | 16.0 0.5 12.3
+0.2 +0.2 +0.3 +0.1 +0.1 +0.1 +0.1 +0.2
F12 10.7 | 10.7 | 240 | 115 | 1.75 | 160 | 04 13.0
+0.2 +0.2 +0.3 +0.1 +0.1 +0.1 +0.1 +0.2
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Packing specifications (SMD type) _ Guideines and

2-2. Reel

Packing
specifications
(SMD type)

EElSiEE

Selection guide

Direction of unreeling

; 1€ |
i T [ [ 8| e
| E ‘ uctul
| +0.5 § h
0 2+0. = iability
! (unit : mm)
| $13+02 . VPR
+ — Size code W1 we
T Q :
N Y e <o O | A5 13.0%05| 17.5¢10 2
S £ .
2| |B6,C5 C55 C6 |17.005| 21510 =
$21+08 = — S
C10,E7,F8,E12,F12| 25.0%05| 29.5+1.0 §
t -
(/9]
| | = SEPF
b \
$380%20 Wi 3 .
w2 g -
2-3. Polarity
g /\—/
= O
o
S o [+
o o
S
§ o o=
a .

3. Minimum packing quantity

Taping type
Size code pcs./Reel (¢380)
AS5 2,000
B6 1,500
C5 1,300
C55 1,000
C6 1,000
C10 500
E7 1,000
F8 500
E12 400
F12 400
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Packing
specifications
(Radial lead type)

Aluminum Solid Capacitors with Conductive Polymer

(0]

=]

3
c i

C

kel

D

2 - gum - -

3 Specifications for radial lead type
specifications
(Radial lead type)

a 1. Part number system

©

o

3
Characteristics % E S E P C 4 7 O + T

(5]
AR . Rated voltage Series name Rated capacitance Capacitance Taping or forming of

tolerance terminal code

SVPE Example l l Example l { !
SVPE o Rated volt.| Code SEP Rated cap.(uF) | Code Cap. | code Taping or lead
SVPS S 2.5 2R5*1 SEQP 6.8 6R8 L2 EETES terminal wire
. o 4.0 4 SEPC 10 10 +20% M process code
SVPD % 6.3 ) SEPF oo 20 None suffix for
SVPC g 10 10 100 100 regular length lead
SVPB ° 16 16 550 550 type products
svPA € 20 20 470 470
- @ 25 25 1,000 1000
o 32 32 2,700 2700
SVP
o . %1 Code 2 is used for 2.5V products of B9,C6,C9,E7.E9Q and F13 size in SEPC series.
SEP g
SEPC o

3
o g 2. Lead terminal process
o . 2-1. 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) .
Series Size code : Taping
Not processed Straight cut
SEP B9.C55.C6.CO.E7.EQ.E12 O +C3 +TSS (+9)
SEQP
SEPC E13 (@) +C3 +TS(+D)
SEPF F8.F13 O +C3 +T

2-2. Lead terminal cutting

Lead terminal q : : R
e Process names Size code (¢D) Dimensions (unit : mm)
B9 (¢b) j c3
. Cb5 .C6, C9(¢B.3) _'-i_"u L |35
+
C3 Straight cut E7.E9.E12 E13(¢8)
(+3) F8. F13(@10) Size code | B9 [045,055,06,09|E7,EQ E12E13| F8 F13
F 2.0 25 35 50
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Packing specifications (Radial lead type)

2-3. Lead terminal taping

Taping code F Size code (¢D) Taping
P2‘ P | | "H‘.‘*h
| i q |
‘ : : : “r W2 i
+T F=5.0mm | F8,F13(p10) I Eeme—— BEER
Ho=es & 5]
o T $Do Carrier Tape
i; Hold-down Tape
St h
+TS F=35mm | E13(¢8) e
ERI
(J’_ D ) 3 : Carrier Tape
Pz‘ P | | “Hﬂ‘“h
F=2.0mm | 1
1SS F=2.5 (832(5(1)?6 C9(¢6.3) L] m 1 o v m
=2.5mm , C6, . J i =
49 (e T
F=35mm | E7.EQ. E12(¢8) FC - =t
‘ T Do |, Hold-down Tape Carier Tape
T(
(unit : mm)
Code F P | Po|P1 | P2 |Ah | W |Wo| Wi |Wa| H |@¢Do| t 2 L
Tolerance 081 +10 | +02 |05 | £1.0 | 1.0 | +0.5 | min. | +0.5 | max |+0.75| 0.2 | 0.3 | max | max
+T »10 50 |12.7112.7]13.85|/6.35| O |18.0| 95| 90| 251|185 40| 0.6 0O [11.0
+TS(+D) »8 35 127|127 ]1460/6.35| O [180| 95| 90| 25175 40| 0.6 0O |11.0
»5 20 |1127(12.7]15.35|6.35| 0 |180| 95|90 |25 |175| 40| 06 0O [11.0
—(F_:—SS)S 6.3 | 25 |12.7|12.7(15.10/6.35| O |180| 95| 90| 25 |175| 40| 0.6 0O [11.0
¢8 35 |127(12.7]1460|6.35| 0 |180| 95|90 | 25|175| 40| 06 0O [11.0
3. Minimum packing quantity
Processed type discrete lead terminals Zig-zag pack taping type
Size code Case size pcs./Bag Size code Case size pcs./Box
B9 o 5 500 B9 o5 2,000
C55, C6, C9 ¢ 6.3 500 C55, C6, C9 o 6.3 1,500
E7,ES,E12,E13 o 8 200 E7.ES, E12,E13 o 8 1,000
F8,F13 @10 200 F8,F13 p10 500

OS-CON

Selection guide

Packing
specifications
(Radial lead type)
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OS-CON

0S-CON
Line-up

Guidelines and

precautions for use

Series system
diagram

Products list

Packing
cifications
MD type)

Recommended

soldering
condition

Fundamental
structure

Characteristics

Reliability

SVPF
SVPE
SVPS
SVPD
SVPC
SVPB
SVPA
svarP

SVP

SEPF

SEPC

26

Selection guide

Technical data

Surface mount type

Radial lead type

Recommended
soldering

conditon -/ Aluminum Solid Capacitors with Conductive Polymer

Peak temperature 250C lead free reflow soldering profile

The cycles of reflow soldering: Twice (max)

250C

230C
220C

fgg:g 40s max

150°C , 50s max \

120s max 60s max \

Time(sec.)

Peak temperature 260C lead free reflow soldering profile

The cycles of reflow soldering: Once (max)

Temperature on the
surface of capacitor

260C
25 a0
‘E g 220C
© o 2000 40s max
08 180°C \
% S 150C : 50s max
8 § 120s max 60s max \
55
= &

Time(sec.)

Soldering with a soldering iron

Tip of a soldering iron: 400+10C
Working time: 5sec. max

Flow soldering

Temperature Time Flow number
. 120T or less .
Preheating (ambient temperature) 120 sec. or less 1 time
Solde:,r!ng 260 + 5T or less 10 + 1 sec. or less 2 times or less %1
condition

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



1. Basic structure of OS-CON

OS-CON has a basic construction similar to an aluminum electrolytic capacitor.
A distinctive difference lies in electrolyte.

Aluminum electrolytic capacitor

Separator sheet impregnated with electrolytic solution.

Liquid electrolyte

0OS-CON

Separator sheet impregnated with conductive polymer.

Solid electrolyte

1-1. Basic construction

Anode terminal

Cathode aluminum foil

Separator sheet

Anode aluminum foil

Aluminum case

Sealing rubber

Cathode
terminal

10} WnUIWN[e apouy
198ys Jojesedes
110} WiNUjWIN[e 8poyIe)

Dielectric oxidization leather film
(aluminum oxide)

Enlarged section diagram of the element

Radial lead type Surface mount type

Element—

Aluminum——
case

Sealing
rubber

Cathode

\ Anode terminal
terminal
Anode Cathode terminal
terminal

Plastic spacer

Electrolyte impregnating separator sheet
(Electrolyte serves as the actual cathode.)

Characteristics between 0S-CON and aluminum electrolytic capacitor due to a difference in electrolyte

Aluminum electrolytic capacitor

0S-CON

Conductivity

3(mS/cm)

3,000(mS/cm)

- Difficult to lower ESR due to low conductivity
- ESR augments, in particular,
in low temperature conditions

+ The highest electronic conductivity, realizing super
low ESR.
- ESR is stable in low temperature conditions

Reliability, lifespan

- Liquid electrolyte is evaporable at high temperature

- Static capacitance is on the decline at high
temperature

- Limited lifespan resulting from dry-up

- Major fluctuations in temperature characteristics

- Little evaporation due to solid electrolyte

- Little decrease in static capacitance

- Long lifespan even at high temperature

+ Very minor fluctuations in temperature
characteristics

Temperature coefficient
(for lifespan)

2 times by 10°C reduction

10 times by 20°C reduction

105°C/2,000h—85°C/8,000h

105°C/2,000h—85°C/20,000h

2. 0S-CON Manufacturing Method

[Radial lead type]

(Aluminum etching foll)

‘ Forming ‘
[

\ Foil slitter \
[

( ";3*

Lead wire

[
\ Winding \
[

‘ Forming and carbonization ‘

Separator Sheet

‘ impregnation and polymerization ‘

( Conductive polymer )
r
A

Rubber-Case )

‘ Rubber sealing (curl) ‘
I
‘ Marking ‘

‘ Aging and Inspection ‘
I
‘ Packing and Shipping ‘

[Surface mount type]
(Aluminum etching foll)

‘ Forming ‘
I
\ Foil slitter | '
T Lead wire
‘ ‘ Separator Sheet
Winding

‘ Forming and carbonization ‘

‘ impregnation and polymerization ‘

| ( Conductive polymer )
( Rubber-Case )

‘ Rubber sealing (curl) ‘
I
‘ Aging and Inspection ‘

()

Plastic Spacer )

‘ Forming and Marking ‘
I
‘ Packing and Shipping ‘

OS-CON

Technical data

Fundamental
structure
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Aluminum Solid Capacitors with Conductive Polymer

1. OS-CON Electrical characteristics
1-1. Frequency characteristics

Fig.A Impedance frequency characteristics
(OS-CON vs other types)

100 I I I I
== 7 05-CON (at 25C)
16V/564F (08X6.9L:347mm)
= = = = B:A-E (Low impedance)
\ 16V/ATUF (06.3X7L:218m)
= =G : Ta-cap
10 16V/ATUF ($6.3X11L:311m)
g \
@
o
5 \
o 1 S
3 oo
£ ~.~~ ....... ?. R 1.4
~\~~. C .—’,
.5-—--—-—-"
0.1 \
.
‘ A—
0.01
1K 10K 100K M 10M 20M

Frequency (Hz)

Fig.B Impedance & ESR frequency characteristics
(several OS-CON models)

100 I I 1 i
(at 257C)
0S-CON == |mpedance
\ A—35SVPD8R2M
10> H ===+ ESR
C—4SEPC560MX
L D—2SEPG2700M
o N
2 1\ N
O ~
NNINEAN
© Z
8 \ \A N //
§L|_|O'1 \ NS ] /
F..C \\ e .."\- A A
01— TEEtaa N 2 N e
D SN P TR
0.001
1K 10K 100K ™ 10M 20M

Frequency (Hz)

OS-CON is an electrolytic capacitor that has excellent frequency characteristics. It improves ESR greatly, and
provides the excellent frequency characteristics because OS-CON use a high conductive polymer as electrolyte.

Fig.A: The OS-CON’s frequency characteristic shows a nearl

y ideal curve. When compared at 100kHz,

OS-CON 56uF, and low impedance aluminum electrolytic capacitor 1,000uF nearly have the same feature.
Fig.B: The resonance point of the OS-CON is at 100kHz to 10MHz. The ESR is an extremely small value

approximately 5mQ at 100kHz of 560uF.

1-2. Characteristics at high temperature and low temperature

Fig.A ESR temperature characteristics
(OS-CON vs other types)

Temperature characteristics

Fig.B Capacitance temperature characteristics
(OS-CON vs other types)

Temperature characteristics

100 : 20 N
Equivalent series resistance Capacitance change
at 100kHz | at 120kHz 0s Al
| 10 | Z
10 10pF 10pF Ta
Al 0
\ . 7”"/—
& CR(X5P)
0—10 F N
1 — 2
c Ta | 8
~ ] (&)
o o—20
) o
u g
017 oS g—so L
[&]
_40 | -
0.01
CR(X5P)
_50 |
0.001 s 1
—55 -20 0 20 85 105 —55 -20 0 20 85 105
Temperature (C) Temperature (C)
OS-CON’s Characteristics at high temperature and low 0S =0S-CON Purple
temperature is that it features little change in temperature for Al =AL-E. Cap Blue
the ESR. Ta =Tantalum Cap. Green
What ESR changes a little against temperature means that CR(X5P) =Cera Cap. (X5P Type) ———— Red
noise clearing ability changes a little against temperature as CR(X5U) =Cera Cap. (X5U Type) ————— Pink

well. The OS-CON is suitable for outdoor apparatus.



Characteristics
1-3. Bias characteristics
(a) Capacitance
Bias voltage characteristics 0S.1 =0S-CON(10SVP10M) Purple
Capacitance change 0S.2 =0S-CON(25SVPD10M)— Light Purple
at 120Hz CR(X5P) =Cera Cap. Red
o051 1HF 0S.2 (X5P Type ; 10V/10pF)
9 .
b CR(X5U) =Cera Cap. Pink
H (X5U Type ; 50V/10pF)
[$]
CD_10 L
g When voltage is applied to ceramic
g capacitors, they show a bias characteris-
S CR(X5U) tics where static capacitance is reduced.
—o0|- CR(X5P) Our OS-CON product, however, will
show no reduction in capacitance for
applied voltage within its rating.
—30 | | | |
0 10 20 30 35

Bias voltage (V)

(b) Impedance, ESR

Bias characteristics of OS-CON & ceramic capacitors

Multi-layer ceramic capacitor (25V/4.7uF)

0V bias
100 i H B
__ 10
c
8
s 1
8
E
(CfCJ 0.1
w
0.01
0,001 i iE & 4 n
10 100 1,000 10,000
Frequency(kHz)
Multi-layer ceramic capacitor (25V/4.7F)
20V bias
100
— 10
SN SS
@ S
I T
© 1
e
g o
E w
(’3,3) 0.1 BTN o
w ESR P
- . |\ B
oot L W T AL TR
R ) U I eVl
0.001 :
10 100 1,000 10,000

Frequency(kHz)

0S-CON (25SVPD10M)

0V bias
100 — — - -
10
)
3
§
2
£
g 0.1
w
0.01
0.001 P : : :
10 100 1,000 10,000
Frequency(kHz)
0S-CON (25SVPD10M)
20V bias
100 H s
10
g
(3
2
8 1
a
£
(Qf:; 0.1
w
0.01

0.001
1

0 100 1,000 10,000

Frequency(kHz)

ESR & impedance of ceramic capacitors change largely between 300kHz to 1MHz.
As for OS-CON, neither ESR nor impedance changes.

OS-CON

e}
@
Q

Selection guide

Technical data

Surface mount type

S\
S

Radial lead type

29



OS-CON

Characteristics

30

Technical data

Aluminum Solid Capacitors with Conductive Polymer

1-4. Allowable Ripple Current

Allowable Ripple Current (100kHz45°C)

4 (SVP series) ——
35 Al-E. Cap. (Low Impedance) Blue
3 Ta.Cap. (Low ESR) — Green
267 % Samples of SVP series are
—25
g approximate models.
<
; 2 1.80
g
g 1.5 1.39
% ] 1.10 1.15
o T _
= 0.74 =
05 | 0.45] 0.45 0.45 0.48]
0 i i

16V/33uF  16V/47uF  10V/100uF  10V/220pF

When selecting smoothing capacitors for power supply, the allowable ripple current of the capacitor is
one of criterion.

The allowable value of ripple current is decided by the generated heat of the capacitor, this heating is
due to the ESR. Since a large ESR capacitor generates larger heat value, it can not make the flow
of ripple current greater.

Compared to other electrolytic capacitors, ESR of OS-CON is so small that it can allow far more
ripple currents.

1-5. ESL Characteristics

OS-CON is a capacitor of high performance with low ESR and large capacitance.
Recently in circuit technologies, the constituent of ESL is important in the domain of the high frequency with
that of electronic equipment.

(a) Eqgivalent series circuit of capacitor

G

(b)Approximate ESL values of SEPC series

ESL
/

(unitnH)
Size MH MH *¢Measuring position: root of lead terminal
Code AR Al *¢Measuring method: Based on JEITA RC-2003
cé6 26 25 *All values on left figure are not guaranteed but reference.
c9 55 51 Please contact SANYO for details of measurement.
E9 2.7 2.6
E12 4.3 4.1
E13 4.3 4.1
F13 6.0 5.8




1. Temperature acceleration test (Endurance)

I The decrease in capacitance of

Capacitance change 0OS-CON depends on temperature.
al 120tz The left figure shows th d of
10V/22uF ~ e left figure shows the speed o
\ ~~_70C capacitance decrease at each

X \ temperature. This graph indicates

1 \ 85T that temperature coefficient of
OS-CON lifetime is 10 times by
20°C reduction.

\ \ \105"0 Compare with this, aluminum
—10 capacitor lifetime is 2 times by 10°C

\\ - reduction.
1457C I3 195°C
\ T~

Capacitance change (%)

155C

10 100 1,000
Time (h)

Estimation of life time

Even if OS-CON and an aluminum

OS-CON Aluminum electrolytic capacitor . .
105C 5 000h 105C 5 000h electrolytic capacitor are guaranteed
S R on 2,000 hours at 105°C, The life
95C -  6324h 95C - 4,000h span results in differences as
85C - 20,000h 85C —  8,000h temperature drops.
75C — 63,245h 75C - 16,000h 0S-CON has a longer life span
% Guarantee temperature of OS-CON is 1057, compared with an aluminum
except for SEQP, SVQP and SVPD series. electrolytic capacitor.

*Time is an estimate, not guaranteed.

2. Self-Healing Mechanism

The dielectric substance of the OS-CON is an oxide film that has non-conductivity formed on the surface of
an anode aluminum foil. Since the oxide film is solid and thin film, leakage current may temporary increase if
microcrack generates by external impact (mechanical, heat, electricity etc.). (figure (b)) At this time, Joule
heat is generated by the leakage current flows as figure (c), and the electrolyte causes partially insulation
because of the heat. (figure (d)) The leakage current of the crack part is suppressed due to this function.
This is called a self-healing.

Crack generated by Heating by Joule heat Insulation of electrolyte,
an external impact ey a part of heating

Electrolyte \ A
Dielectric oxide film \ / \ /

Anode aluminum foil —
Lecage current Lecage current

(a) (b) (c) (d)

OS-CON

Technical data

Reliability
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3. Reliability presumption of life for the OS-CON

The capacitance of OS-CON is getting smaller as time goes by on Endurance.

This means wear-failure of OS-CON is open mode, which is a main failure factor.

The life time is different by each operating temperature and self-heating by ripple current.

The following formula outline could make it possible to estimate the presumptive lifetime of OS-CON at
ambient temperature Tx ('C).

The result of the following page estimation is not guaranteed but presumptive values based on actual
measurement. The estimated life-span is limited up to 15 years.

3-1. Calculation formula of estimated life expectancy

To—Tx

Lx=LoX10 =20

Lx : Life expectance (h) in actual use (temperature Tx)

Lo : Guaranteed (h) at maximum temperature in use

To : Maximum operating temperature (°C)

Tx : Temperature in actual use (ambient temperature of OS-CON) (C)

Please contact us about the presumptive lifetime of 0S-CON used at the ambient temperature of 125°C
(SVQP,SVPD,SEQP series), when the heat-proof characteristics of sealing rubber have to be factored in.

% The estimated life expectancy of conductive polymer electrolyte type can be calculated without consideration
of self-heating under application of the ripple current
¥ SVPS series: Self-heating temperature by allowance ripple current ('C)

The self-heating temperature under application of the rated ripple current

series size Self-heating
SVP, SVPA, SVPC, SVPS* Except for A5, B6 approx. 20°C
SVP, SVPA, SVPC, SVPS* A5,B6 approx. 10°C
SVPB, SVPE, SVPF, SEP, SEPC, SEPF All approx. 20°C
SVQP, SEQP, SVPD All approx. 2°C




Reliability Gudelnes ang
prece on ruse
(i} o
e
3
(]
c
S
= =
4. Conductive polymer type (16SVP39M) 8
)]
(7]
4-1. Endurance (105°C, 16V applied)
_ Characteristics on Endurance | Fecommende
X 20 ) . Lo =
» Little change in characteristics can S | Funo menta
© structu
2 10 be seen after 10,000 hours A
= = Lharacteristics
o ° — because of adoption of conductive 3 —
S _qo . Reliability
g polymer that excels in thermal
§ —20 . stability. SVPF
&) 0 5,000 10,000
0.1 o Svp
T 008 g
S 006 - -
B 004 é
2 0.02 ™
S 0 B
0 L &
0 5,000 10,000 = P
~ 100 @
T
X 80
2 P
T 60
©
a 40 — o SEPF
= =
o ©
£ : £
0 5,000 10,000 S o
g @ i i S b & SEP
25 | ———— i
gL %
< <
8= | |

4-2. Damp heat (60°C90% RH, without load)
Characteristics on damp heat

&£ 2 , . -
s Little change in characteristics can be
(=)} 10 . .
8 seen after 10,000h hours in a high
5 9 .
2 temperature and damp heat environment
g because of the excellent thermal
[ e .
& —02:)0 5000 16,000 stability of conductive polymer.
g 0.08
N 0.06
3 0.04
g 0.02 %
s .
0 5,000 10,000

N 100
T
X 80
o
T 60
©
g 40 e
£
~ 20
o
(7} 0 L
w 0 5,000 10,000

1% A ——————————
E ,?OI; [ |
]
H————————
(SR [ |
£ %
< <C
3 5 ! 1
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RoHS compliance

105T 5,000h

]
e} . . . .
3 SVPF is the high voltage version of the SVPC series.
= Ideal for use in high voltage lines such as the input side of DC/DC converters.
o . .
£ This product can support lead free-reflow.*2
Q
©
0
@ Specifications
(1]
3 Items Condition Specifications
8 Rated voltage W) - 16 20 25
§ Surge voltage V) Room temperature 18 23 29
L Category temperature range (C) = —-55to +105
Capacitance tolerance (%) 120Hz/20C M : £20
Dissipation Factor (DF) 120Hz/20C Please see the attached characteristics list
o Leakage current*1 Rated voltage applied, after 2 minutes Please see the attached characteristics list
- 2 Equivalent series resistance (ESR) 100kHz to 300kHz/20C Please see the attached characteristics list
. b Characteristics of impedance Based the value at —B5C | Z/Zz0t 0.75to0 1.25
1 ' tio at high t b 5
A 5 e e 100kHz, +20°C +105TC | 2/Za00 07510 1.25
F € AC/C Within £20% of the initial value
PB o] EraluiEnes 105TC, 5,000h, DF W!th!n 1.5 t{mes of the !n{t{al I!m!t
o g Rated voltage applied ESR Within 1.5 times of the initial limit
a LC Within the initial limit
NP ] . AC/C Within £20% of the initial value
svP R S 60T, %Ootc‘;ofl‘r’ e DF Within 1.5 times of the initial limit
: . No-applied voltage ESR Within 1.5 times of the initial limit
: g LC Within the initial limit (after voltage processing)
SEP( g AC/C Within =10% of the initial value
@ . " . Y
SEQP = Resistance to soldering heat*2 | VPS (230T X 75s) OF Within 1.3 times of the initial limit
2 ESR Within 1.3 times of the initial limit
oc
LC Within the initial limit (after voltage processing)

%1 When measured values are questionable, measure after voltage processing mentioned below.
Voltage processing: Apply voltage for 120 minutes at 105C.
%2 Please refer to page 14 for reflow soldering conditions.

 Marking and dimensions

0.2max .
Polarity marking W (unit : mm)
(Cathode; Case No. S N ]
oo J Size |pp 05| L3} |W*02|H02|Cc 02| R |p02
(Feem") 8 =l X Jolo| |Be | 50 | 59| 53| 53| 60 061009 14
et e acionce \J C6 | 63 | 59| 66| 66| 7.3 |06108 2.1
S L TG E7 | 80 | 69| 83| 83| 90 |06108] 3.2
El2| 80 |119 | 83| 83| 90 |080l1| 32
F12 | 100 | 126 |10.3 |10.3 | 11.0 |08t01.1| 4.6
9 S|Ze IISt RV : Rated voltage
RVl g 20 25 35
MF
22 cé
27 B6
39 E7
47 C6
56 B6 cé
82 B6 E7 El2
120 c6 Fl2
180 c6 E7 El2
270 E7
330 F12
390 El
560 El2 Fle
1000 Fl2
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@ SVPF series characteristics list

25SVPF27MX 25 27 40 2450 12 135
B6 | 20SVPF56MX 20 56 30 2800 12 224
16SVPF82M 16 82 27 3000 12 262
35SVPF22M 35 22 35 2600 12 154
25SVPF47M 25 a7 30 2800 12 235
C6 | 25SVPF56M 25 56 30 2800 12 280
20SVPF120M 20 120 25 3200 12 480
16SVPF180M 16 180 22 3300 12 576
35SVPF39M 35 39 30 2800 12 273
25SVPF82M 25 82 28 3000 12 410
&7 20SVPF180M 20 180 25 3200 12 720
16SVPF270M 16 270 22 3300 12 864
35SVPF82M 35 82 20 4000 12 574
25SVPF180M 25 180 16 4650 12 900
F18 20SVPF390M 20 390 14 4950 12 1560
16SVPF560M 16 560 14 4950 12 1792
35SVPF120M 35 120 18 4400 12 840
25SVPF330M 25 330 14 5000 12 1650
Fi2 20SVPF560M 20 560 12 5400 12 2240
16SVPF1000M 16 1000 12 5400 12 3200
@ Recommended land pattern dimension of PWB
(unit : mm)
Size code a b c
E B6 14 7.4 1.6
C6 2.1 9.1 1.6
b E7 2.8 11.1 1.9
N El12 2.8 11.1 1.9
F12 4.3 13.1 1.9

@ Frequency coefficient for ripple current

Frequency

120Hz < f < 1kHz

1kHz < f < 10kHz

10kHz < f < 100kHz

100kHz < f < 500kHz

Coefficient

0.05

0.3

0.7

1

¥ Red letters : New models

Yellow letters : 2,000h=5,000h

Selection guide

Technical data

Surface mount type

Radial lead type
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RoHS compliance

‘i“‘\\’ stem -
8 . . .
: = The SVPE series were designed to have even lower ESR than the SVPC series.
5 Adopt this series to reduce the size of equipment and circuits.
*g This product can support lead free-reflow.*2
E
@ Specifications
§ Items Condition Specifications
T Rated voltage V) = 2.0 2.5 6.3 16
% Surge voltage V) Room temperature 2.6 ELE) 8.2 18
Reliability = Category temperature range (C) = —55t0 +105
Capacitance tolerance (%) 120Hz/20°C M : +20
o Dissipation Factor (DF) 120Hz/20C Please see the attached characteristics list
Q Leakage current*1 Rated voltage applied, after 2 minutes Please see the attached characteristics list
SVPS 2 Equivalent series resistance (ESR) 100kHz/20C Please see the attached characteristics list
y t Characteristics of impedance —B551 . .
PI 15 A Based the va|U? at 55(3 Z/Z20t 0.75to 1.25
‘ g and low temp. 100kHz, +20TC +105T | Z/Z20c 0.75t0 1.25
B 9 AC/C Within £20% of the initial value
. . — - —
VP “5 Endurance 1057, 2,000h, DF Wfth!n 1.5 t!mes of the !n!t!al I!m!t
. %) Rated voltage applied ESR Within 1.5 times of the initial limit
‘ LC Within the initial limit
o AC/C Within £20% of the initial value
: 60, 90 to 95%RH, o : PRRTI—
: § S s S =i 1.000h, DF Within 1.5 times of the initial limit
SEP( % No-applied voltage ESR Within 1.5 times of the initial limit
SEQP i LC Within the initial limit (after voltage processing)
= E AC/C Within =10% of the initial value (=15% for 2.5V)
Resistance to soldering heat*2| VPS (230 X 75s) DF Within 1.3 times of the initial limit
ESR Within 1.3 times of the initial limit
LC Within the initial limit (after voltage processing)

%1 When measured values are questionable, measure after voltage processing mentioned below.
Voltage processing: Apply voltage for 120 minutes at 105C.
%2 Please refer to page 14 for reflow soldering conditions.

@ Marking and dimensions it )
0.2max

Tg!elatﬂgd';)arkmg Case No. *H‘» = CSOI(Zjee ¢D 05| L tgl W02 | H#02 | C=02 R p 02
Serles J , B6 | 50| 59| 53| 53| 6006108 1.4
B6, C6, C10 o T S D_‘O
(slzelsP,E )e A ! C6 | 63| 59| 66| 66| 7.3/061008 2.1
F12 size is SVPE
Rated capacitance ( Clo| 63| 99| 66| 66| 7.3|06108| 2.1
Rated voltage L L@ Fl2 [ 10.0 [ 126 [10.3 [10.3 [11.0 [08t01.1] 4.6

36




@ SVPE series characteristics list

Size Part number \Z?ttfge capRaa(}:i?gnce ESR (m®) (max) rippréa;ﬁ?rent Le Leaﬁg)?nﬁg?nt
code %) =) 100kHz/20C | 300kHz/20C*1 | 100kHz (mArms) at 105C| (% MaX) | After 2 minutes
B6SVPE180M 6.3 180 15 13 3150 12 500
B6SVPE150M 6.3 150 12 10 3520 12 500
B6 | 2R5SVPE330M 2.5 330 15 13 3150 12 500
2R5SVPE330MY 2.5 330 10 9 3860 12 500
2R5SVPE270M 2.5 270 10 9 3860 12 500
B6SVPE220M 6.3 220 10 9 33900 12 500
ce 2R5SVPE390M 25 390 10 9 33900 12 500
16SVPE180M 16 180 11 10 4460 12 576
€10 2SVPE1200M 2.0 1200 8 5230 12 500
F12 | 16SVPE470M 16 470 10 9 6100 12 1504

#1 The ESR value at 300kHz is a reference one.

@ Recommended land pattern dimension of PWB

.

(unit :

mm)

Size code a b ©
B6 1.4 7.4 1.6
C6 2.1 9.1 1.6
C10 2.1 9.1 1.6
F12 4.3 13.1 1.9

@ Frequency coefficient for ripple current

Frequency 120Hz < f < 1kHz 1kHz < f < 10kHz 10kHz < f < 100kHz 100kHz < f < 500kHz
Coefficient 0.05 0.3 0.7 1
o Size list RV:Rated voltage
i 2.0 25 6.3 16
MF
150 B6
180 B6 C10
220 (0f5)
270 B6
330 B6
390 C6
470 F12
1200 C10

Selection guide

Technical data

Surface mount type

Radial lead type

Fundamental
structure

Characteristics

Reliability

37



RoHS compliance

Surface

mount type "
3
2 The SVPS series is designed to have a longer life span than the SVP series.
5 Recommended for products such as flat-screen TVs where extended life performance would be beneficial.
§ Lead free-reflow is supported.*2 s ﬁ
Q
v @ Specifications
e Items Condition Specifications
o % Rated voltage ) - 4.0 6.3 10 16 20 25
e 38 Surge voltage V) Room temperature 5.2 8.2 12 18 23 25
o % Category temperature range  (C) - —55 to +105
Re - Capacitance tolerance (%) 120Hz/20C M +£20
- Dissipation Factor (DF) 120Hz/20T Please see the attached characteristics list
o Leakage current1 Rated voltage applied, after 2 minutes Please see the attached characteristics list
§ Equivalent .ser?es resi-stance (ESR) 100kHz to 300kHz/20C Please see the attached characteristics list
= § %q%aac%tﬁiﬂgsr;ﬂgg rﬁgllmpedance Bﬁ%egsze Yr%?cat —5553 Z/Zz0t 0.75to0 1.25
o g and low temp. ' +105C | Z/Zz0c 0.75t0 1.25
o @ AC/C Within £20% of the initial value
. ,,g Endurance Hatggf\vlgéég%%g"e q DF Within 1.5 times of the initial limit
. (03] (25V — 20V applied) ESR Within 1.5 times of the initial limit
‘ LC Within the initial limit
: AC/C Within +209% of the initial value
EP g B80T, 90 to 95% RH, DF Within 1.5 times of the initial limit
. = Damp heat(Steady state) 1,000h, o ; T
SEP § No-applied voltage ESR Within 1.5 times of the initial limit
SEQP s LC Within the initial limit (after voltage processing)
SEP & AC/C Within +10% of the initial value
e L e VPS (2307T X 758) DF Within 1.3 times of the initial limit
ESR Within 1.3 times of the initial limit
LC Within the initial limit (after voltage processing)

38

%1 When measured values are guestionable, measure after voltage processing mentioned below.
Voltage processing: Apply voltage for 120 minutes at 1057C. The voltage to be applied is the rated voltage for 4.0-20V products, and 20V for 25V products.
%2 Please refer to page 14 for reflow soldering conditions.

@ Marking and dimensions : (unit : mm)
0.2max CSL'IJ(Z:!% @D=o5 | L3} | Wzo2 | H#02 | C02 | R P +02
Polarity marking W
(Cathode) Case No. A5 | 40 54 | 43 4.3 | 50 |06t08 1.0
erl
SQ'S:?SS‘S'SEZ;SFS 5 . L o B6 5.0 5.9 5.3 5.3 6.0 |06t08 1.4
<m‘ss°ﬂm$ide ) E —«l C6 6.3 59 6.6 6.6 7.3 |061008] 2.1
of e capacince \IL/ E7 8.0 6.9 8.3 8.3 9.0 |06t008] 3.2
Rated capacitance
Rated voltage L Bl @ F8 | 10.0 79 1103 10.3 | 11.0 |061008] 4.6
9 Slze IISt RV : Rated voltage
LF RV 40 6.3 10 16 20 25
10 A5 E7
15 A5
22 A5 B6 C6
33 A5 B6
39 c6
47 B6 E7
68 B6 C6
82 E7
100 F8
120 ce
150 ce E7.F8
180 F8
220 E7
270 E7
330 F8
470 F8
680 F8




@ SVPS series characteristics list

i Rated Rated Allowable Leakage current
code | Pertnumber | voltase | capacitence 1o aiy g0n | (RIS CHTENt | (ogmae |, Gilma
10SVPS10M 10 10 220 700 10 50
10SVPS15M 10 15 200 740 10 75
AS BSVPS22M 6.3 22 200 740 12 69.3
4SVPS33M 4.0 33 200 740 15 66
18SVPS22M 16 22 90 1060 10 176
10SVPS33M 10 33 70 1100 12 165
B6 BSVPS47M 6.3 47 30 1970 12 300
4SVPSB68M 4.0 68 30 1970 12 300
20SVPS22M 20 22 60 1450 10 88
186SVPS39M 16 39 24 2460 12 300
C6 10SVPS68M 10 68 30 2200 12 300
B6SVPS120M 6.3 120 22 2570 12 300
4SVPS150M 4.0 150 22 2570 12 300
25SVPS10M 25 10 60 1500 10 125
20SVPS47M 20 47 45 1890 12 188
E7 16SVPS82M 16 82 30 2760 12 262
10SVPS 150MX 10 150 30 2760 12 500
B6SVPS220M 6.3 220 22 3220 12 500
4SVPS270M 4.0 270 22 3220 12 500
16SVPS 100M 16 100 35 2670 12 320
186SVPS180M 16 180 29 3430 12 576
8 10SVPS150M 10 150 30 3020 12 300
10SVPS330M 10 330 24 3770 12 660
B6SVPS470M 6.3 470 20 4130 12 592
4SVPS680M 4.0 680 20 4130 12 544

%1 The surface temperature of aluminum case top must not exceed 105C. A rise in temperature due to self-heating by ripple current should be
factored in.

® Recommended land pattern dimension of PWB

B

(unit : mm)
Size code a b @
A5 1.0 6.2 1.6
B6 1.4 7.4 1.6
C6 2.1 9.1 1.6
E7 2.8 11.1 1.9
F8 4.3 13.1 1.9

@ Frequency coefficient for ripple current

Frequency

120Hz < f < TkHz

1kHz < f < 10kHz

10kHz =< f < 100kHz

100kHz < f < 500kHz

Coefficient

0.05

0.3

0.7

1

Selection guide
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Surface mount type

Radial lead type

39



RoHS compliance

]
ES The SVPD series is a high reliability product that improves upon the SVQP series.
< Adding up to 35V in the product lineup, it not only guarantees operation at 125C max as the SVQP series does,
] but also guarantees 85C 85% performance. Suitable for use in electrical circuitry in products such as
ks vehicle-mounted equipment and industrial equipment. This product can support lead free-reflow.*2 {
[
o @ Specifications
Items Condition Specifications
§ Rated voltage V) = 10 16 25 35
_f_gﬂ Surge voltage V) 125C 12 18 29 40
% Category temperature range (C) = —B55to +125
(5]
Reliability - Capacitance tolerance (%) 120Hz/20C M £20
T Dissipation Factor (DF) 120Hz/20C Please see the attached characteristics list
SV Leakage current’1 Rated voltage applied, after 2 minutes Please see the attached characteristics list
B (0]
SVPS § Equivalent series resistance (ESR) 100kHz to 300kHz/20C Please see the attached characteristics list
SV >
= Characteristics of impedance —55T | Z/Zz0c 0.75to 1.25
SVPD 5 ratio at high temp. Bﬁ%agkwe f’ellé?cat 20
SVPC g and low temp. 2 +125T | Z/Zz0c 0.75t0 1.25
PB 8 AC/C Within £20% of the initial value
©
VP 't ‘ DF Within 2 times of the initial limit
: 5 Endurance R t] §5 Cl‘tE‘OOOh'l. d
- 0 U] VEIEER RIS ESR Within 2 times of the initial limit
P LC Within the initial limit
. . AC/C Within +£20% of the initial value
= 85T, 85 to 95%RH. DF Within 2 times of the initial limit
SEP( g Damp heat(Steady state) 1,000h,
- 2 Rated voltage applied ESR Within 2 times of the initial limit
o 'r';? LC Within the initial limit
SEP i
AC/C Within +10% of the initial value
B DF Within 1.3 times of the initial limit
Resistance to soldering heat*2 VPS (230T X 75s) : !
ESR Within 1.3 times of the initial limit
LC Within the initial limit (after voltage processing)

40

%1 In case of some problems for measured values, measure after applying rated voltage for 120 minutes at 125T.
%2 Please refer to page 14 for reflow soldering conditions.

@ Marking and dimensions . (unit - mm)
Polarity marking 0.2max W CSCI)ZdeE d)D 05 L tgl W02 | H=o& c=o2 R p=o2
(Cathode) e No. c6 | 63| 59| 66| 66| 7.3 (061008 2.1
Series E7 | 80| 69| 83| 83| 90 |06tw08] 32
(E?.i‘éf’é?ﬁf%z)% T 3:@10 F8 | 100 | 79| 103 | 103 | 110 |061008, 46
size is SVPD
hores copmonance \fL/ E12| 80119 | 83| 83| 90 |08w11| 32
Rated voltzge L N F12| 100 | 126 | 103 | 103 | 110 08w 11| 46
9 Size list RV : Rated voltage
UF RVl 10 16 25 35
8.2 E7
10 c6
18 F8
22 E7 E12
39 F8
47 E12 F12
56 c6
82 E7 Flo




@ SVPD series characteristics list

e Rated Rated ESR Rated ripple current | Allowable ripple current o (I
eorb Part number | voltage | capacitance | (mQ) (max) 100kHz (mArms) (% max) (uA)(max)
V) (WF) 100Kz t0 B00KHL20C | o - Ty < 1050 After 2 minutes
25SVPD10M 25 10 65 474 1500 10 50
C6
10SVPD56M 10 56 45 538 1700 12 112
35S5VPD8R2M 35 8.2 70 400 1300 10 57
E7 25SVPD22M 25 22 48 580 1835 10 110
16SVPD82M 16 82 40 670 2120 12 262
35SVPD18M 35 18 60 550 1800 10 126
F8
255VPD39M 25 39 45 664 2100 10 195
35S8VPD22M 35 22 50 700 2300 12 154
E12
255VPD47M 25 47 30 943 2980 12 235
35S5VPD47M 35 47 30 1150 3650 12 329
F12
25SVPD82M 25 82 28 1202 3800 12 410
%1 Tx: Ambient temperature
@ Recommended land pattern dimension of PWB
(unit : mm)
Size code a b ®
C6 2.1 9.1 1.6
al, E7 28 1.1 1.9
b ) F8 4.3 13.1 1.9
E12 2.8 11.1 1.9
F12 4.3 13.1 1.9

@ Frequency coefficient for ripple current

Frequency

120Hz < f < 1kHz

1kHz < f < 10kHz

10kHz < f < 100kHz

100kHz < f < 500kHz

Coefficient

0.05

0.3

0.7

1
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Surface

mount type

RoHS compliance

Super low ESR
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Selection guide

Technical data

Surface mount type

Radial lead type

The SVPC series was designed as the larger capacitance version of the SVPA series.
Adopt this series to reduce the size of equipment and circuits.
This product can support lead free-reflow.*2

@ Specifications
Items Condition Specifications
Rated voltage V) - 2.5 4.0 6.3 10 16
Surge voltage V) Room temperature 3.3 52 8.2 12 18
Category temperature range (C) - —55t0 +105
Capacitance tolerance (%) 120Hz/20C M : £20
Dissipation Factor (DF) 120Hz/20C Please see the attached characteristics list
Leakage current1 Rated voltage applied, after 2 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20C Please see the attached characteristics list
Characteristics of impedance Based the value at —55C | Z/Z20c 075 1to0 1.25
ratio at high temp. 100kHz +20C -
and low temp. ’ +105T | Z/Z=0c 0.75to 1.25
AC/C Within £20% of the initial value
Endurance Hatgg?/gigé%%%%"ed EDSI; xthin 1.5 times of the initial Iimit
ithin 1.5 times of the initial limit
LC Within the initial limit
AC/C Within £20% of the initial value
60T, 90 to 95%RH, DF Within 1.5 times of the initial limit
Damp heat(Steady state) 1 -QOOh- . K T
No-applied voltage ESR Within 1.5 times of the initial limit
LC Within the initial limit (after voltage processing)
AC/C Within £10% of the initial value (x15% for 2.5V 4.0V)
Resistance to soldering heat*2 | VPS (230C X 75s) DF Within 1.3 times of the initial fimit
ESR Within 1.3 times of the initial limit
LC Within the initial limit (after voltage processing)

%1 In case of some problems for measured values, measure after applying rated voltage for 120 minutes at 105T.
%2 Please refer to page 14 for reflow soldering conditions.

 Marking and dimensions

Polarity marking
(Cathode) Case No.

(unit : mm)

0.2max (:Scl)é% @D=05 | L1304 | w02 | H#o2 | gz02 R p 02
ik

B6 50 59 5.3 5.3 6.0 |06t08 1.4

Series

B6, C6 size is
PC, E7,E12,F12) G
size is SVPC

Rated capacitance

Cé 6.3 5.9 6.6 6.6 7.3 061008 2.1

H

EIO E7 8.0 6.9 8.3 8.3 9.0 |06t008] 3.2

\—r E12| 8.0 11.9 8.3 8.3 9.0 [08to1.1] 3.2
F12 | 10.0 12.6 10.3 10.3 | 11.0 |08t 11| 46

Rated voltage L Jﬂ [E5)
9 Size list RV : Rated voltage
I RVl 25 4.0 6.3 10 16
39 B6
68 B6 cé
100 B6 cé
120 B6 cé E7
150 B6 E7
180 B6
220 c6
270 E7 E12
330 cé cé
390 cé E7
560 C6 E7E12
680 E7
820 E12 El12
1,200 E12
1,500 E12 E12
2,700 F12




0]
iel
@ SVPC series characteristics list @
C
fi Rated Rated ESR (mQ) (max) _ Rated Leakage current Ke]
coda | Partnumber e | P E ™ |1 00KH2Z/20T | 300KHZ/20T#1 | 10010k mame) w105 (%?HFGX) Attor 3 mimtes 8|
16SVPC39M 16 39 35 30 1820 12 300 ) o
16SVPC39MV 16 39 27 23 2350 12 300 )
10SVPCB8M 10 68 30 26 1970 12 300 ==
10SVPCB8MV 10 68 23 20 2540 12 300 B | o
6SVPC100M 6.3 100 30 26 1970 12 300 3 struotu
6SVPC100MY 6.3 100 25 21 2150 12 300 £ |Characteristics
B6 |BSVPCI120MV 6.3 120 21 18 2660 12 300 = clabilit
4SVPC150M 4.0 150 30 26 1970 12 300
4SVPC150MY 40 150 23 20 2240 12 300 o
4SVPC150MV 40 150 20 17 2730 12 300 Q 2
2R5SVPC180M 2.5 180 30 26 1970 12 300 2
2R5SVPC180MY 2.5 180 24 20 2200 12 300 E
2R5SVPC180MV 2.5 180 19 16 2800 12 300 E
16SVPCB8M 16 68 30 26 2200 12 300 8 :
16SVPCB8MV 16 68 25 22 2440 12 300 g .
16SVPC100M 16 100 24 23 2490 12 300 2]
10SVPC120M 10 120 27 23 2320 12 300 -
10SVPC120MV | 10 120 22 19 2600 12 300
6SVPC220M 6.3 220 27 23 2320 12 300 8 SEPF
o | BSVPC220MY 6.3 220 15 13 3160 12 300 % St
6SVPC330M 6.3 330 17 15 3390 12 415 = sEQ
4SVPC330M 4.0 330 27 23 2320 12 300 8 -
4SVPC330MY 4.0 330 21 18 2630 12 300
4SVPC330MV 4.0 330 15 13 3160 12 300
2R5SVPC390M 25 390 25 o2 2410 12 300
2R5SVPC390MV | 25 390 15 13 3160 12 300
2R5SVPC560M 25 560 16 14 3500 12 300
168SVPC120M 16 120 27 23 2900 12 500
16SVPC150M 16 150 op 21 3220 12 500
10SVPC270M 10 270 22 19 3220 12 500
E7  esvPcagom 6.3 390 2p 19 3220 12 491
4SVPC560M 40 560 22 19 3220 12 500
2R5SVPCBS0M 25 680 20 17 3370 12 500
16SVPC270M 16 270 16 14 4070 15 864
6SVPC820M 6.3 820 12 10 4700 15 1033
4SVPC560MX 4.0 560 9 8 5380 15 500
E12 |4SVPC1200M 40 1200 12 10 4700 15 960
4SVPC1500M 40 1500 12 10 4700 15 1200
2R5SVPC820M 25 820 9 8 5380 15 500
2R5SVPC1500M| 25 1500 10 9 5150 15 750
F12 | 2R5SVPC2700M 2.5 2700 12 10 5070 15 1350
%1 The ESR value in 300kHz is a reference one.
@ Recommended land pattern dimension of PWB it mm
B H Size code a b ®
I B6 14 7.4 16
B C6 2.1 9.1 16
! ) E7 2.8 11.1 1.9
b > El2 o8 1.1 1.9
Fl12 4.3 13.1 19
@ Frequency coefficient for ripple current
Frequency 120Hz < f < TkHz TkHz < f < 10kHz 10kHz < f < 100kHz 100kHz < f < 500kHz

Coefficient 0.05 0.3 0.7 1
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RoHS compliance

Q
'?D SVPB series was designed as the lower profile version of the SVPA series.
§ Suitable for miniaturizing devices and circuits. '
I3 This product can support lead free-reflow.*2 ﬂ B
Q
v @ Specifications
ltems Condition Specifications
§ Rated voltage V) - 2.5 4.0 6.3 10 16 20
8 Surge voltage V) Room temperature 3.3 5.2 8.2 12 18 23
% Category temperature range (TC) - —55t0+105
Reliability . Capacitance tolerance (%) 120Hz/20C M : £20
. Dissipation Factor (DF) 120Hz/20C Please see the attached characteristics list
. Leakage current’!1 Rated voltage applied, after 2 minutes Please see the attached characteristics list
e § Equivalent series resistance (ESR) 100kHz to 300kHz/20T Please see the attached characteristics list
. E %q?gaaqctﬁingsr;clf: rT:nglmnedance B%%egsze iaechl)?cat —B5C | Z/Zeot 0.75to 1.25
e é and low temp. ’ +105TC | Z/Z=0c 0.75to 1.25
o AC/C Within £20% of the initial value(=30% for C5 size)
é Endurance 105, 1,000h, DF Within 1.5 times of the initial limit
a Rated voltage applied ESR Within 1.5 times of the initial limit
- LC Within the initial limit
: AC/C Within £20% of the initial value
EP g 60°C. 90 to 95%RH, DF Within 1.5 times of the initial limit
= Damp heat(Steady state) 1,000h,
SEP( =] No-applied voltage ESR Within 1.5 times of the initial limit
SEQP % LC Within the initial limit (after voltage processing)
SEP E AC/C Within £10% of the initial value (£20% for C5 size)
Resistance to soldering heat*2 | VPS (230 X 75¢) oF Within 1.8 times of the initial limit
ESR Within 1.3 times of the initial limit
LC Within the initial limit (after voltage processing)

%1 In case of some problems for measured values, measure after applying rated voltage for 120 minutes at 125T.
%2 Please refer to page 14 for reflow soldering conditions.

@ Marking and dimensions

(unit : mm)
) i 0.2max A
Polery merking . N w (:Sc:é% @D=05 | | 01 |02 |H+o2|g02| R |pzo02
Series U C5 6.3 4.9 6.6 | 6.6 | 7.3 |06t08 2.1
(PB) =l T ETQ C55| 6.3 54 6.6 | 6.6 | 7.3 |06t08 2.1
¥
Rated capacitance

Rated voltage L
R @
9 Size I|St RV : Rated voltage
UF RV 25 40 6.3 10 16 20
15 C5
22 C55
33 C5
56 C5
82 C5
100 C5
120 C5
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@ SVPB series characteristics list

Rated
. Rated Rated . Leakage current
Size 5 ESR (mQ) (max) ripple current DF
eole Part number voltage | capacitance 100kHz to 300kHz/20T | 100kHz (mArms) (% max) (uA)(m_ax)
V) (WF) After 2 minutes
at 105C
20SVPB15M 20 15 45 2000 12 120
16SVPB33M 16 33 40 1670 12 211
10SVPB56M 10 56 40 1670 12 224
C5
B6SVPB82M 6.3 82 40 1670 12 207
4SVPB100M 4.0 100 40 1670 12 160
2R5SVPB120M 2.5 120 40 1670 12 120
Cb5 | 208VvPB22M 20 22 35 2000 12 88
@ Recommended land pattern dimension of PWB
(unit : mm)
B Size code a b ©
© Cc5 2.1 9.1 1.6
C55 2.1 9.1 1.6

@ Frequency coefficient for ripple current

Frequency

120Hz < f < 1kHz

1kHz < f < 10kHz

10kHz = f < 100kHz

100kHz < f < 500kHz

Coefficient

0.05

0.3

0.7

1
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Selection guide

Technical data

Surface mount type

Radial lead type

Surface

mount type

RoHS compliance

Large ripple current

SVPA was designed as the low ESR version of the SVP series.
Suitable for miniaturizing devices and circuits.
This product can support lead free-reflow.*2

@ Specifications
ltems Condition Specifications
Rated voltage V) = 2.5 4.0 6.3 10 16 20
Surge voltage V) Room temperature 3.3 52 8.2 12 18 23
Category temperature range (C) = —55to +105
Capacitance tolerance (%) 120Hz/20°C M : £20
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list
Leakage current*1 Rated voltage applied, after 2 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20°C Please see the attached characteristics list
%q?g%qctﬁirés;ig: n_rlng.imuedance B"’}%eé’kﬁ‘f iaEIL(IJ?Cat —55"? Z/Z20¢ 0.751t0 1.25
and low temp. ’ +105C | Z/Zzoc 0.75t0 1.25
AC/C Within £20% of the initial value
105, 2,000h, DF Within 1.5 times of the initial limit
Endurance ARl ELppll 22 ESR Within 1.5 times of the initial limit
LC Within the initial limit
AC/C Within £20% of the initial value
60°C. 90 to 95%RH, DF Within 1.5 times of the initial limit
Damp heat(Steady state) 1,000h, I ; P
No-applied voltage ESR Within 1.5 times of the initial limit
LC Within the initial limit (after voltage processing)
AC/C Within =10% of the initial value
Resistance to soldering heat#2 | VPS (230C X 758) bF Within 1.8 times of the initial limit
ESR Within 1.3 times of the initial limit
LC Within the initial limit (after voltage processing)

%1 In case of some problems for measured values, measure after applying rated voltage for 120 minutes at 105T.
%2 Please refer to page 14 for reflow soldering conditions.

 Marking and dimensions

(unit : mm)
; i 0.2max i
FCaods oo No. W c';o’cl)(zj% #D*05 | | 81 | w202 | H=o2 | c*02 | R p 02
o ) Jﬁo B6 | 50| 59 | 53 | 53 | 60 06108 1.4
<§§éiEs7'SC?>A> ® ! C6 | 63| 59 | 66 | 66 | 7.3 |061008 2.1
Rated capacitance E7 8.0 6.9 8.3 8.3 9.0 |06t008 3.2
Rated voltage L R @ F8 | 100 | 79 |10.3 |10.3 |11.0 |06108 4.6
QS|Ze list RV : Rated voltage
. RV 25 40 6.3 10 16 20
10 B6
22 C6
39 C6
47 B6 E7
68 B6 C6
82 B6 E7
120 C6
150 C6 E7
180 C6 F8
220 E7
270 E7
330 E7 F8
470 F8
680 F8
820 F8




@ SVPA series characteristics list

=l Part number vgﬁge;e capRaEcl:??adnce =SRME) e fople Gurent Leizag?n?g;;ent
code V) (WP | 100kHz/20°C |300kHz/20C#1 | 100Kz (Amms) | (% MaX) | acror's minutes
20SVPA10OM 20 10 40 35 1700 12 80
BSVPA47MAA 6.3 47 30 26 1970 12 300
5 4SVPAGBMAA 40 68 30 26 1970 12 300
2RESVPAB2MAA | 25 82 30 26 1970 12 300
20SVPA22M 20 22 35 31 2040 12 88
16SVPA3SMAA | 16 39 35 31 2040 12 300
16SVPA3SMAAY | 16 39 24 20 2460 12 300
C6 |10SVPABSBMAA | 10 68 30 26 2200 12 300
B6SVPAT20MAA 6.3 120 22 19 2570 12 300
4SVPA150MAA 40 150 22 19 2570 12 300
2RESVPATI80MAA| 25 180 20 18 2690 12 300
20SVPA47M 20 47 33 29 2630 12 188
16SVPASB2MAA | 16 82 30 25 2760 12 262
10SVPAT50MAA | 10 150 30 25 2760 12 500
= BSVPA220MAA 6.3 220 22 19 3220 12 500
4ASVPA270MAA 40 270 22 19 3220 12 500
2R5SVPA330MAA| 25 330 20 18 3370 12 500
16SVPA180M 16 180 29 28 3430 12 576
10SVPA330M 10 330 24 23 3770 12 660
F8 |BSVPA470M 6.3 470 20 19 4130 12 592
4SVPAGSOM 40 680 20 19 4130 12 544
2R5SVPAB20M 25 820 19 18 4240 12 500
%1 The ESR value at 300kHz is a reference one.
@ Recommended land pattern dimension of PWB
(unit : mm)

Size code a b ®

E B6 1.4 7.4 16

a c6 2.1 9.1 16

b E7 2.8 11.1 1.9

F8 4.3 13.1 1.9

@ Frequency coefficient for ripple current

Frequency

120Hz = f < TkHz

1kHz < f < 10kHz

10kHz = f < 100kHz

100kHz < f < 500kHz

Coefficient

0.05

0.3

0.7

1
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Selection guide

Technical data

Surface mount type

Radial lead type

RoHS compliance

SVQP was designed as the higher thermal resistance version of the SVP series.

This series would be ideal for enhancing the reliability of your products.

This product can support lead free-reflow.*2

@ Specifications
Items Condition Specifications
Rated voltage V) = 4.0 6.3 10 16 20
Surge voltage V) Room temperature 52 8.2 12 18 23
Category temperature range (C) = —-55to +125
Capacitance tolerance (%) 120Hz/20°C M : £20
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list
Leakage current*1 Rated voltage applied, after 2 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz to 300kHz/20C Please see the attached characteristics list
Characteristics of impedance Based the value at —B5C | Z/Z20c 0.751t0 1.25
ratio at high temp. 100kHz, +20C .
and low temp. ’ +125C | Z/Zeoc 0.751t0 1.25
AC/C Within £20% of the initial value
125TC, 1,000h, DF Within 2 times of the initial limit
Endurance Rated voltage applied e : nitial limi
ESR Within 2 times of the initial limit
LC Within the initial limit
AC/C Within £20% of the initial value
60T, 90 to 95%RH, DF Within 1.5 times of the initial limit
Damp heat(Steady state) 1,000h, — - —
No-applied voltage ESR Within 1.5 times of the initial limit
LC Within the initial limit (after voltage processing)
AC/C Within =10% of the initial value
. DF Within 1.3 times of the initial limit
Resistance to soldering heat*2 | VPS (230T X 75s) — - o
ESR Within 1.3 times of the initial limit
LC Within the initial limit (after voltage processing)

%1 In case of some problems for measured values, measure after applying rated voltage for 120 minutes at 125T.
%2 Please refer to page 14 for reflow soldering conditions.

 Marking and dimensions

Polarity marking

Cathod
(Cathode) Case No.

Series
(QP)

(=]
|

Rated capacitance

Rated voltage

@ Size list

(unit : mm)
oy w Size ¢D*05 | LI} | w=o2 | o2 | 02 R p t02
code i
Cé 6.3 5.9 6.6 6.6 7.3 (061008 2.1
T \JEL/EIO E7 8.0 6.9 8.3 8.3 9.0 |06t08 3.2

,_
o
x

RV : Rated voltage

uF RV 40

6.3 10 16

20

22

ce

39

Ce

47

E7

56

C6

82

Cce E7

100

Cce

120

E7

150 C6

E7

220

E7




@ SVQP series characteristics list

Rated ripple current | Allowable ripple current

. Rated Rated Leakage current
Size Part number | voltage |capacitance ESR(mL) (max) 100kHz (mArms) ® (uA)(max)
code 100kHz to 300kHz/20T (% max) :

e b 1050 <Tv < 1256%1| Tx < 105°C*! AIESlliES
20SvaP22Mm 20 22 60 459 1450 10 220
16SVQP39M 16 39 50 512 1620 10 312
10SVQP56M 10 56 45 538 1700 12 280
C6
B6SVQP82M 6.3 82 45 538 1700 12 258
B6SVQP100M 6.3 100 40 572 1810 12 315
4SVQP150M 4.0 150 40 572 1810 12 300
20SVQP47M 20 47 45 598 1890 12 470
16SvVQP82M 16 82 40 670 2120 12 656
E7 10SVQP120M| 10 120 35 810 2560 12 600
10SVQP150M| 10 150 35 810 2560 12 750
B6SVQP220M 6.3 220 35 810 2560 12 693
%1 Tx: Ambient temperature
@ Recommended land pattern dimension of PWB
(unit : mm)
. Size code a b ©
(6]
C6 2.1 9.1 1.6
a E7 2.8 11.1 1.9

@ Frequency coefficient for ripple current

100kHz < f < 500kHz

Frequency

120Hz =< f < TkHz

1kHz < f < 10kHz

10kHz < f < 100kHz

Coefficient

0.05

0.3

0.7

1
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Selection guide

Technical data

Surface mount type

Radial lead type

Surface
mount type

RoHS compliance

SVP sets the standard for our SMD version of the OS-CON product line.

Recommended for your SMD needs in switching power supplies.

This product can support lead free-reflow.*2

'y |

@ Specifications
Items Condition Specifications
Rated voltage V) = 25 4.0 6.3 10 16 20 25
Surge voltage V) Room temperature 3.3 52 8.2 12 18 23 25
Category temperature range (C) = —-55to +105
Capacitance tolerance (%) 120Hz/20TC M : £20
Dissipation Factor (DF) 120Hz/20TC Please see the attached characteristics list
Leakage current*1 Rated voltage applied, after 2 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz to 300kHz/20C Please see the attached characteristics list
rCaqiac;aacttﬁirigsr;cig; n%‘.imnedance Bﬁ%egkﬂ‘f i%'%?cat —55°? Z/Z200 0.751t0 1.25
and low temp. ’ +1056C | Z/Zzoc 0.75t0 1.25
AC/C Within £20% of the initial value
Endurance Hatlag?/giaeég%%%ne ’ DF Within 1.5 times of the initial limit
(25V — 20V applied) ESR Within 1.5 times of the initial limit
LC Within the initial limit
AC/C Within £20% of the initial value
60°C. 90 to 95%RH, DF Within 1.5 times of the initial limit
PRI RS EEe S No appied Voitage ESR Within 1.5 times of the initial limit
LC Within the initial limit (after voltage processing)
AC/C Within £10% of the initial value
Resistance to soldering heat*2 | VPS (230 X 75) bF Within 1.8 times of the initial limit
ESR Within 1.3 times of the initial limit
LC Within the initial limit (after voltage processing)

%1 In case of some problems for measured values, measure after applying rated voltage for 2.5 to 20V products or 20V for 25V products for

120 minutes at 105T.

%2 Please refer to page 14 for reflow soldering conditions.

H H . (unit : mm)
@ Marking and dimensions — -
ot _ 0.2max caze |pD0s | 13} | W02 | H02 | C202 R p*0.2
olarity marking
(Cathode) oo o, W A5 | 40 | 54 | 43 | 43 | 50 |06008] 1.0
Series B6 5.0 59 B3 B8 6.0 |06t008] 1.4
B e\ o - S, 7?{0 c6 | 63| 59 | 66 | 6.6 | 7.3 |06008] 2.1
ETFeElR | A E7 | 80| 69 | 83 | 83 | 90 |06008] 32
Rated capacitance \J L/ F8 10.0 79 1083 | 1083 | 11.0 |06t008| 4.6
Rated vollage L R @ El2| 80 |11.9 | 83 | 83 | 90 |08®ll| 32
F12 | 100 [ 126 [10.3 [ 103 [ 11.0 [080ll] 4.6
a Slze IISt RV : Rated voltage
e AV 25 | 20 | 65 | 10 | 16 | 20 | 25 | ®Recommended land pattern
33 A5 dimension of PWB
4.7 AB
6.8 A5 c6
10 A5 B6 E7
15 A5 B6 I
22 AS B6 c6 F8
27 c6 a
3 A5 B6 EZ Eiz -
39 B6 c6 b
47 B6 c6 E «
56 c6 E7 F8 Fi2 .
68 B6 =] (unit : mm)
82 c6 E7 q
00 6 =5 =15 Size code a b ©
58 c6 e EEIZB F8 F12 AS 10 62 16
80 ] F8EI2 B6 1.4 7.4 1.6
220 c6 EZF8
270 8 Cc6 2.1 9.1 1.6
330 E7 F8 |FBEIZ2| F12
250 FBETD E7 2.8 11.1 1.9
560 Ei2 F12 F8 4.3 13.1 1.9
680 Eio F8
820 F12 E12 2.8 11.1 1.9
1.200 Flo
1.500 E1o F12 4.3 13.1 1.9
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iel
@ SVP series characteristics list B
C
Size Rated Rated ESR(mQ) (max) _ Rated DF Leakage current 2
code | Pertnumber | voltsse | camaeanoe | gy 1o SO0KHZ0T oniimemrioss| Mo | s imaie|
16SVP3R3M 16 3.3 260 660 7 26.4 D | packine
10SVP4R7M 10 4.7 240 670 8 23.5 s
10SVPGR8SM 10 6.8 240 670 9 34 I
A5 |10SVP10OM 10 10 220 700 10 50 @
10SVP15M 10 15 200 740 10 75 SH IS Fundamental
6SVP22M 6.3 22 200 740 12 69.3 s structu
4SVP33M 4.0 33 200 740 15 66 E [char
20SVP10M 20 10 120 1020 10 100 3
16SVP15M 16 15 120 1020 10 120 = liabilt
16SVP22M 16 22 90 1060 10 176
B6 [10SVP33M 10 33 70 1100 12 165 SVPF
6SVP47M 6.3 47 70 1100 12 148 .
4SVP39M 4.0 39 70 1100 12 78 g '
4SVP68M 4.0 68 60 1400 12 136 2
25SVPBR8M 1 25 6.8 80 1200 10 85 e o
20SVP22M 20 22 60 1450 10 88 3
20SVP27M 20 27 60 1450 10 108 £
16SVP39M 16 39 50 1620 10 125 8 .
10SVP47M 10 a7 50 1620 12 94 8
C6 [10SVP56M 10 56 45 1700 12 112 5 P
6SVP82M 6.3 82 45 1700 12 103 »
6SVP100M 6.3 100 40 1810 12 126
B6SVP120MV 6.3 120 17 2780 12 151
4SVP150MX 4.0 150 40 1810 12 120 . -
2R5SVP220M 25 220 23 2390 12 110 <3 o
25SVP10M*1 25 10 60 1500 10 125 T S
20SVP33M 20 33 45 1890 12 132 o .
20SVP47M 20 47 45 1890 12 188 S o
16SVP56M 16 56 45 1890 12 179 K SEP
E7 |[16SvP82M 16 82 40 2120 12 262
10SVP120M 10 120 35 2560 12 240
10SVP150MX 10 150 35 2560 12 300
6SVP220MX 6.3 220 35 2560 12 277
4SVP330M 4.0 330 35 2560 12 264
255VP22M* 1 25 22 50 2000 10 275
20SVP56M 20 56 40 2400 12 224
20SVP68M 20 68 40 2400 12 272
16SVP100M 16 100 35 2670 12 320
16SVP150M 16 150 30 3020 12 480
16SVP180MX 16 180 30 3020 12 576
F8 [10SVP150M 10 150 30 3020 12 300
10SVP270M 10 270 25 3700 12 540
10SVP330MX 10 330 25 3700 12 660
6SVP220M 6.3 220 25 3700 12 277
6SVP330M 6.3 330 25 3700 12 416
6SVP470MX 6.3 470 25 3700 12 592
4SVP680M 4.0 680 25 3700 12 544
25S5VP33M:* 1 25 33 30 2980 12 413
20SVP100M 20 100 24 3320 15 400
16SVP180M 16 180 20 3640 15 576
E12 [10SVP330M 10 330 17 3950 15 660
6SVP470M 6.3 470 15 4210 15 592
4SVP560M 4.0 560 13 4520 15 448
2R5SVP6S0M 25 680 13 4520 15 340
25SVP56M* 1 25 56 28 3800 12 700
20SVP150M 20 150 20 4320 15 600
16SVP330M 16 330 16 4720 15 792
F12 |[10SVP560M 10 560 13 5230 15 840
6SVP820M 6.3 820 12 5440 15 775
4SVP1200M 4.0 1200 12 5440 18 960
2R5SVP 1500M 25 1500 12 5440 18 750

%1 The surge voltage of 25V products is 25V. Please consider SVPD series 25V products (whose surge voltage is 29V) in placing a new order.

O Frequency coefficient for ripple current

Frequency 120Hz < f < 1kHz 1kHz < f < 10kHz 10kHz < f < 100kHz 100kHz =< f < 500kHz
Coefficient 0.05 0.3 0.7 1
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Radial lead RoHS compliance

type ;
105 5,000h

]
O . . . . .
2 SEPF is designed as the high voltage version of SEPC series.
g Ideal for use in high voltage lines such as the input side of DC/DC converters. g
*g Lead free-flow is supported.*2 ﬂ
[0)
(0} .r .
@ Specifications
Items Condition Specifications
§ Rated voltage V) = 16 20 25 32 35
ED Surge voltage V) Room temperature 18 23 29 37 40
% Category temperature range (C) = —55 to +105
Reliability = Capacitance tolerance (%) 120Hz/20C M : £20
. Dissipation Factor (DF) 120Hz/20C Please see the attached characteristics list
Leakage current*1 Rated voltage applied, after 2 minutes Please see the attached characteristics list
PE
e § Equivalent series resistance (ESR) 100kHz to 300kHz/20C Please see the attached characteristics list
B - Characteristics of impedance Based the value at | 55T | Z/Zz0c 07510 1.25
PI c ratio at high temp. 100kHz. +20C .
3 and low temp. ’ +105TC | Z/Z20c 0.75t0 1.25
F
o AC/C Within +£20% of the initial value
o 3] 105, 5,000, thi : initial limi
o g Endurance e e DF Within 1.5 times of the initial limit
03) ESR Within 1.5 times of the initial limit
- LC Within the initial limit
. AC/C Within £20% of the initial value
SEPF g D heat(Stead 60"‘13-0%%’{2“"'- DF Within 1.5 times of the initial limit
SERC = CIDUEEN ST No-applied voltage ESR Within 1.5 times of the initial limit
[«F)
SEGP 5 LC Within the initial limit (after voltage processing)
=]
SEP & AC/C Within 5% of the initial value
Resistance to soldering heat*2 (Egg-\fsr%e;c(h?%s) DF Within the initial limit
- ESR Within the initial limit
LC Within the initial limit (after voltage processing)

%1 In case of some problems for measured values, measure after applying rated voltage for 120 minutes at 105T.
%2 Please refer to page 13 for flow soldering conditions.

 Marking and dimensions

Polarity marking ¢d
(Cathode) Case No. )
Series a
(SEPF) s I - - - - -
Rated capacitance 15min 4rmin
Rated voltage
L 19min
9 S|Ze “St RV : Rated voltage (unit : mm)
o RVl 16 20 25 32 35 Size code | @D *05 | L max F | ¢d00s
22 C55 C6 C55 6.3 55 2.5105 0.45
39 E7 E7 C6 6.3 6.0 2.5%0.5 0.5
56 C6 E7 8.0 7.0 3.60.5 0.5%3
68 E7 E12 8.0 12.0 3.56105 0.6
82 E7 ET12 F13 10.0 13.0 5.0105 0.6
120 (615 F13 %3 32SEPFB8M is 0.6+0.05
150 C55 E12
180 C6 E7
270 E7 F13
330 F13
390 E12
560 ET12 F13
1,000 F13
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o
@ SEPF series characteristics list :in
o
code | Pertnumber VRO%E;B Capg(af%jnce 100k 1 20020 100kHrzip(£§n§§)e Bt 105¢ 6 ma) :jzgﬁnﬁ%%in: g
32SEPF22M 32 o2 35 2400 12 140
R RpS——— 16 150 30 2590 12 480 g| w6
35SEPF22M 35 o2 35 2600 12 154 g e
o | 25SEPFEOM 25 56 30 2800 12 280 8 LH
20SEPF120M 20 120 25 3200 12 480
16SEPF180M 16 180 22 3300 12 576 ) EF
35SEPF39M 35 39 30 2800 12 273 %
32SEPF68M 32 68 25 3200 10 435 3 " r
E7 | 25SEPF82M 25 82 28 3000 12 410 S
20SEPF180M 20 180 25 3200 12 720 ‘m':
16SEPF270M 16 270 o2 3300 12 864
35SEPF82M 35 82 20 4000 12 574 2
25SEPF180M 25 180 16 4650 12 900 g
E1e 20SEPF390M 20 390 14 4950 12 1560 % LF
16SEPF560M 16 560 14 4950 12 1792
35SEPF120M 35 120 18 4400 12 840
25SEPF330M 25 330 14 5000 12 1650
A peras— 20 560 12 5400 12 2240
16SEPF1000M | 16 1000 12 5400 12 3200

@ Frequency coefficient for ripple current

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

% Red letters : New models Yellow letters : 2,000h=5,000h
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Radial lead

type
High capacitance + 105C 5,000h
,‘ . -
CIEL Q
?B SEPC is designed to have even lower ESR than the SEP series. .
= Suitable for use on computer and peripheral products such as motherboards, //
scking *§ servers and VGAs. Lead free-flow is supported.*2 ‘}/ ‘g 0
( Ve [}
Cor e b @ Specifications
GEITIE “ Items Condition Specifications
o0 g Rated voltage V) - 25 4.0 63 10 16
ructy ] Surge voltage V) Room temperature 3.3 5.2 8.2 12 18
SIS % Category temperature range (TC) - —55 to +105
Reliability = Capacitance tolerance (%) 120Hz/20C M: £20
. Dissipation Factor (DF) 120Hz/20C Please see the attached characteristics list
‘ Leakage current*1 Rated voltage applied, after 2 minutes Please see the attached characteristics list
: ‘ ‘7 8 Equivalent series resistance (ESR) 100kHz to 300kHz/20C Please see the attached characteristics list
o f Characteristics of impedance Based the value at | —55C | 2/Ze0c 0.75 to 1.25
: 3 ot low e 100kHz, +20C 1050 | 7/Za00 07510 1.25
‘ GEJ AC/C Within £20% of the initial value
- 8 105G, 50000, DF Within 1.5 times of the initial limit
VP, ‘© Endurance Rated voltage applied
5 ESR Within 1.5 times of the initial limit
o LC Within the initial limit
o AC/C Within +20% of the initial value
EP % Damp heat(Steady state) 60°§3:0%%’ﬁ*:‘H- DF Within 1.5 times of the initial limit
5 No-applied voltage ESR Within 1.5 times of the initial limit
SEQP % LC Within the initial limit (after voltage processing)
- 3 AC/C Within +5% of the initial value
Resistance to soldering heat*2 (eglc?ivs%e;h?%s) OF W{th{n the fn!t!al lfmft
ESR Within the initial limit
LC Within the initial limit (after voltage processing)

%1 In case of some problems for measured values, measure after applying rated voltage for 120 minutes at 105T.
%2 Please refer to page 13 for flow soldering conditions.

 Marking and dimensions

E12, E13, F13 Size od B9, C55, C6, C9, E7, E9 Size
ot (+) &
Case No. (+)
Series (=) — — — = w
SB%sze has © Q % I B _ B . -
no marking
Rated capacitance 15min 4min 15min 4min
Rated voltage L 19min L 1omin
B9, C55, C6, C9, E7, E9 size flat rubber is used.
9 S|Ze “St RV : Rated voltage (unit : mm)
o RVl 25 40 6.3 10 16 Size code | ¢D 095 | L max F | ¢d*00s
100 B9 C6, C9 B9 5.0 9.0 2.0105 0.6
150 E7 C55 6.3 5.5 2.5%0.5 0.45
180 ES, E12 C6 6.3 6.0 2.65%0.5 0.45%3
220 C55 E7 Cc9 6.3 9.0 2.5+05 0.6
270 E7 E9Q E12 E7 8.0 7.0 3.56105 0.6%4
330 B9, C9 ES 8.0 9.0 3.5%0.5 0.6
390 C6 E12 8.0 12.0 3.605 0.6
470 B9 C9,E9, E13 F13 E13 8.0 13.0 3.56105 0.6
560 B9,C9,E9 |C9,EQ, E13| C9, E9 F13 10.0 13.0 5.0105 0.6
680 E13 F13 %3 2SEPC390M : 0.5+0.05
820 C9E7 E9.E13 F13 ¥4 16SEPC150MD, 10SEPC270MD : 0.45+0.05
1,000 E9
1,500 F13
2,700 F13
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©
@ SEPC series characteristics list Bl
c
q o
2SEPC100MZ 25 100 7 4180 10 500 8 s

59 2SEPC330MZ 25 330 7 4180 10 500 o |
2SEPC470MZ 25 470 7 4180 10 500 8| Fundamental
2SEPC560MZ 25 560 7 4180 10 500 é

C55 | 6SEPC220M 6.3 220 18 2980 12 280 o R
16SEPC100M 16 100 24 2490 10 320 -

ce 2SEPC390M 25 390 10 3900 12 500 ‘FF

16SEPC100MW 16 100 10 4680 10 500 §
BSEPC470MW 6.3 470 7 5600 10 592 = PD
BSEPC560MW 6.3 560 7 5600 10 705 %

C9 | 4SEPC560MW 4.0 560 7 5600 10 500 é )
2SEPC330MW 25 330 7 5600 10 500 @ . ‘
2SEPCE60MW 25 560 7 5600 10 500 " .
2SEPC820MW 25 820 7 5600 10 500 a
16SEPC220MD 16 220 13 4150 10 500 ;3

- 16SEPC150MD 16 150 22 3220 12 500 §
10SEPC270MD 10 270 22 3220 12 500 < o
2SEPC820MD 25 820 8 5300 10 500
16SEPC180MX 16 180 10 5000 10 576
16SEPC270MX 16 270 10 5000 10 864
BSEPC470MX 6.3 470 8 5700 10 592
B6SEPC560MX 6.3 560 7 6100 10 705

E9 | 4SEPC560MX 4.0 560 7 6100 10 500
2SEPCE60MX 25 560 8 4700 10 280
2SEPC820MX 25 820 7 6100 10 500
2SEPC820MY 25 820 5 7200 10 500
2SEPC1000MX 25 1000 7 6100 10 500

1o 16SEPC180M 16 180 16 4360 10 576
16SEPC270M 16 270 11 5000 10 864
BSEPC470M 6.3 470 8 5700 10 592
4SEPC560M 4.0 560 7 6100 10 500

E13 4SEPCB80M 4.0 680 7 6100 10 544
2R5SEPC820M 25 820 7 6100 10 500
16SEPC470M 16 470 10 6100 10 1504
B6SEPCE680M 6.3 680 7 6640 10 857

F13 | 6SEPC1500M 6.3 1500 10 5560 10 1890
4SEPC820M 4.0 820 7 6640 10 656
2SEPC2700M 25 2700 10 5560 10 1350

@ Frequency coefficient for ripple current
Frequency 120Hz < f < 1kHz TkHz < f < 10kHz 10kHz < f < 100kHz 100kHz =< f < 500kHz
Coefficient 0.05 0.3 0.7 1

¥ Yellow letters : 2,000h=5,000h
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Technical data

Surface mount type

Radial lead type

Radial lead

type

RoHS compliance

Improving upon the SEP series, the SEQP series has greater heat tolerance (125C) and

offers 32V versions in its product line. Recommended to use in creating higher reliability products.
The 32V versions are ideal for 16 to 24V lines such as in industrial equipment.
5,000h performance is guaranteed at a 105C environment. Lead free-flow is supported.*2

P X %

@ Specifications
Iltems Condition Specifications
Rated voltage ) = 4.0 6.3 10 16 20 32
Surge voltage ) Room temperature 52 8.4 12 18 23 37
Category temperature range (C) - —55to+125
Capacitance tolerance (%) 120Hz/20C M : +£20
Dissipation Factor (DF) 120Hz/20C Please see the attached characteristics list

Leakage current*1

Rated voltage applied, after 2 minutes

Please see the attached characteristics list

Equivalent series resistance (ESR)

100kHz to 300kHz/20°C

Please see the attached characteristics list

Characteristics of impedance Based the value at —B5C | Z/Z20c 0.75to0 1.25
ratio at high temp. 100kHz. +20C -
and low temp. ’ +125CT | Z/Z20c 0.751t0 1.25
AC/C Within £20% of the initial value
125, 1,000h, o : TS
Endurance 105C. 5.000h. DF Within 2 times of the initial limit
Rated voltage applied ESR Within 2 times of the initial limit
LC Within the initial limit
AC/C Within £20% of the initial value
60T, %OO%)JO?]S%RH’ DF Within 1.5 times of the initial limit
D heat(Steady stat d b
I SRy &= No-applied voltage ESR Within 1.5 times of the initial limit
LC Within the initial limit (after voltage processing)
AC/C Within £5% of the initial value
DF - TS
Resistance to soldering heat*2 FIO_‘"_V METod Within the initial limit
(260+£5T X 10s) ESR Within the initial limit
LC Within the initial limit (after voltage processing)

%1 In case of some problems for measured values, measure after applying rated voltage for 120 minutes at 125T.
%2 Please refer to page 13 for flow soldering conditions.

@ Marking and dimensions : (unttmm)
- Se [o0os [ max | ¢ [oawoos
Polarity marking ¢d
(Cathode) Case No. (+) C6 6.3 6.0 2.5+05 0.45
Series a E7 8.0 7.0 3.5%05 0.45
(SEQP) o —- - -
F8 | 100 8.0 | 505 | 050
et capacitance E12 80 | 120 | 35%05 | 060
Rated voltage 15min__,[, 4min F13 | 100 | 130 | 50%5 | 060
L 19min
9 Size list RV : Rated voltage
uF RVl 40 6.3 10 16 20 32
6.8 E/
15 F8
18 Ele
oD C6
39 [6]5]
47 E7
56 C6
68 F8
82 Cc6 E7
100 El2
120 E7
150 C6 E7 F8 F13
180 Ele
270 F8
330 E7 F8 Ele F13
470 E12
560 Ele F13
680 Fs
820 F13
1,200 F13




@ SEQP series characteristics list

Rated ripple current | Allowable ripple current

S22 | pertrumver vofsge copsotnce EAOLIN | 100k Ame | g0y | luiman
106C<Tx < 125C*1 | Tx < 105C*1

20SEQP22M 20 22 60 458 1450 10 220
16SEQP39M 16 39 50 512 1620 10 312
c6 10SEQP56M 10 56 45 537 1700 12 280
B6SEQP82M 6.3 82 45 537 1700 12 258
4SEQP150M 4.0 150 40 572 1810 12 300
32SEQP6BR8M | 32 6.8 100 440 1400 10 44
20SEQP47M 20 47 45 598 1890 12 470
16SEQP82M 16 82 40 670 2120 12 656
= 10SEQP120M| 10 120 35 810 2560 12 600
B6SEQP150M 6.3 150 35 810 2560 12 472
4SEQP330M 4.0 330 35 810 2560 12 660
32SEQP15M 32 15 80 560 1800 10 96
20SEQP68M 20 68 40 759 2400 12 272
16SEQP150M | 16 150 30 955 3020 12 480
e 10SEQP270M | 10 270 25 1170 3700 12 540
B6SEQP330M 6.3 330 25 1170 3700 12 416
4SEQPB80M 4.0 680 25 1170 3700 12 544
32SEQP18M 32 18 50 790 2500 12 115
20SEQP100M | 20 100 24 1050 3320 15 400
16SEQP180M | 16 180 20 1151 3640 15 576
F12 10SEQP330M | 10 330 17 1250 3950 15 660
B6SEQP470M 6.3 470 15 1332 4210 15 592
4SEQP560M 4.0 560 13 1430 4520 15 448
20SEQP150M | 20 150 20 1367 4320 18 600
16SEQP330M | 16 330 16 1493 4720 15 792
F13 | 1T0SEQP560M | 10 560 13 1655 5230 15 840
B6SEQP820M 6.3 820 12 1721 5440 15 775
4SEQP1200M 4.0 1200 12 1721 5440 18 960

%1 Tx:Ambient temperature

@ Frequency coefficient for ripple current

Frequency

120Hz < f < TkHz

1kHz < f < 10kHz

10kHz < f < 100kHz

100kHz < f < 500kHz

Coefficient

0.05

0.3

0.7

1
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Technical data

Surface mount type

Radial lead type

Radial lead

type

RoHS compliance

Guaranteed at 105 3,00

SEP series is a radial lead version of SVP series using conductive polymer.
Lead free-flow is supported.*2

& ®

@ Specifications
Iltems Condition Specifications
Rated voltage V) = 25 4.0 6.3 10 16 20 25
Surge voltage V) Room temperature 3.3 52 8.2 12 18 23 25
Category temperature range (C) = —-55to +105
Capacitance tolerance (%) 120Hz/20C M : £20
Dissipation Factor (DF) 120Hz/20C Please see the attached characteristics list
Leakage current’1 Rated voltage applied, after 2 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz to 300kHz/20°C Please see the attached characteristics list
Characteristics of impedance Based the value at —B55C | Z/Z20¢ 0.751t0 1.25
ratio at high temp. 100kHz, +20°C
and low temp. ! +105TC | Z/Zz0c 0.751t0 1.25
5 AC/C Within £20% of the initial value
105C, 3.000h, o ; P
Rated voltage applied DF Within 1.5 times of the initial limit
Endurance (E2 = S0 ESR Within 1.5 times of the initial limit
(25V — 20V applied) ithin 1.5 times of the initial limi
LC Within the initial limit
AC/C Within £20% of the initial value
60T, 90 to 95%RH, DF Within 1.5 times of the initial limit
Damp heat(Steady state) 1,000h, — - —
No-applied voltage ESR Within 1.5 times of the initial limit
LC Within the initial limit (after voltage processing)
AC/C Within 5% of the initial value
DF . P
Resistance to soldering heat#2 (2?0%15%6;??%5) Within the initial limit
- ESR Within the initial limit
LC Within the initial limit (after voltage processing)

%1 In case of some problems for measured values, measure after applying rated voltage for 2.5 to 20V products or temperature derating voltage
for 25V products for 120 minutes at 105C.
%2 Please refer to page 13 for flow soldering conditions.

 Marking and dimensions

(unit : mm)
¢d [ Size +05 +005
Polarity marking (+) code ¢D L max F ¢d
Canode) — casemo. a C6 | 63 | 60 |25:05| 045
seies 'S - - - S/ L [ E7 | 80 | 70 |35%5 | 045
(SEP)
F8 10.0 8.0 5.0%05 0.50
15mi 4mi
reted capacitance min_J, 4min El2 | 80 | 120 | 35%5| 060
Rated voltage L 19min F13 10.0 13.0 5.0+05 0.60
9 Slze IISt RV : Rated voltage
F RVl 25 4.0 6.3 10 16 20 25
6.8 ce
10 E7
22 ce F8
33 E7 Ele
39 ce
47 E7
56 Coe F8 F13
68 F8
82 [8]S] E7
100 ce F8E12
120 E7
150 ce E7 F8 F13
180 E12
220 E7
270 F8
330 E7 F8 E12 F13
470 F8 El12
560 El12 E13
680 El12 F8
820 F13
1,200 F13
1,500 F13




@ SEP series characteristics list

q Rated Rated Rated Leakage current

Ef;é% SN LeLs Vol&?)ge Ca"a(ffé?”ce 150?2({2%0&?;;&0 100?&&?/&%”5?5%50 (%?1'1:ax) Aft(:allr'a:é)(rrrﬂﬁﬁzces
25SEPBR8M*1 25 6.8 80 1200 10 170
20SEP22M 20 22 60 1450 10 220
16SEP39M 16 39 50 1620 10 312
c6 10SEP56M 10 56 45 1700 12 280
6SEP82M 6.3 82 45 1700 12 258
4SEP100M 4.0 100 40 1810 12 200
4SEP150M 4.0 150 40 1810 12 300
25SEP10M*1 25 10 60 1500 10 250
20SEP33M 20 33 45 1890 12 330
20SEP47M 20 47 45 1890 12 470
16SEP82M 16 82 40 2120 12 656
&7 10SEP120M 10 120 35 2560 12 600
6SEP150M 6.3 150 35 2560 12 472
4SEP220M 4.0 220 35 2560 12 440
4SEP330M 4.0 330 35 2560 12 660
25SEP22M*1 25 22 50 2000 10 275
20SEP56M 20 56 40 2400 12 224
20SEP68M 20 68 40 2400 12 272
20SEP100MX 20 100 35 2570 12 400
F8 16SEP150M 16 150 30 3020 12 480
10SEP270M 10 270 25 3700 12 540
6SEP330M 6.3 330 25 3700 12 416
4SEP470M 4.0 470 25 3700 12 376
4SEPB80OM 4.0 680 25 3700 12 544
25SEP33M*1 25 33 30 2980 12 413
20SEP100M 20 100 24 3320 15 400
16SEP180M 16 180 20 3640 15 576
E12 | 10SEP330M 10 330 17 3950 15 660
6SEP470M 6.3 470 15 4210 15 592
4SEP560M 4.0 560 13 4520 15 448
2R5SEPE80OM 2.5 680 13 4520 15 340
25SEP56M*1 25 56 28 3800 12 700
20SEP150M 20 150 20 4320 15 600
16SEP330M 16 330 16 4720 15 792
F13 | 10SEP560M 10 560 13 5230 15 840
6SEP820M 6.3 820 12 5440 15 775
4SEP1200M 4.0 1200 12 5440 18 960
2R5SEP 1500M 25 1500 12 5440 18 750

%1 The surge voltage of 25V products is 25V. Please consider SEPF series 25V products (whose surge voltage is 29V) in placing a new order.

@ Frequency coefficient for ripple current

Frequency

120Hz = f < TkHz

1kHz < f < 10kHz

10kHz = f < 100kHz

100kHz < f < 500kHz

Coefficient

0.05

0.3

0.7

1
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Tantalum Solid Capacitors with Conductive Polymer

POSCAP

Series integration

MThe following applicable model are deleted from each of the series of characteristics list.
Because the models are integrated into the following alternative models.
Our company continue the supply to the customer who has already used it, at the moment.
Please choose our recommendatory models, when you design new products.

Applicable model Alternative model Applicable model Alternative model
Series |Size Code| Part number | Series |Size Code| Part number |Page Series |Size Code| Part number | Series |Size Code| Part number |Page
c 10TPB6SMC TPC D2 | 10TPC68M 90 D2E | 2R5TPE470M TPE D2E | 2R5TPE470MI 92
A= [$ 8TPB82MC TPE B2 |B8TPE100MAZB | 92 D2E | 2TPE470M9 TPF D3L | 2R5TPF470M6L | 100
c1 8TPC33M TPC B1 10TPC33MB 90 D2E | 2TPE470M7 TPF D3L | 2R5TPF470M6L | 100
c1 6TPC100MC TPG B1G | 6TPG100MG 88 D2E | 2TPE470M6 TPF D3L | 2R5TPF470M6L | 100
TPC C1 6TPC68M TPG B1G | 6TPG100MG 88 A D2E | 2TPE330M9 TPF D2E | 2TPF330M6 100
C1 | 4TPC100M TPG B1G | 6TPG100MG 88 D2E | 2TPE330M7 TPF D2E | 2TPF330M6 100
D4D | 6TPD470M TPF D4 | 6TPF470MAH 100 D2E | 2TPE330M6 TPF D2E | 2TPF330M6 100
D4D | 4TPD68OM TPF D4 | 4TPF680MAH 100 D3L | 2RSTPE6SOMIL | TPE D3L | 2RSTPEGSOMFL | 92
D4D | 2R5TPD1000M TPF D4 | ETPF1000M6H | 100 D4 | 4TPE68OM TPE D4 | 4TPE68OMI 92
D4D | 2R5TPD1000M8 | TPF D4 | ETPF1000M6H | 100 D4 | 2R5TPE1000M TPE D4 | 2RSTPE1000MI | 92
D D4D | 2R5TPD1000M6 | TPF D4 | ETPF1000M6H | 100 TPG B1G | 10TPG33M TPC B1 10TPC33MB 90
D4D | 2RSTPD1000M5 | TPF D4 | ETPF1000M5H | 100 — D2T | 2R5TPL470MC TPL D2T | 2R5TPL470M9 | 98
D4D | 2R5TPD680M6 TPF D3L | 2R5TPF680MBL | 100 D2T | 2RS5TPL330MC TPL D2T | 2R5TPL330M9 | 98
D4D | 2R5TPD680MS5 TPF D4 | ETPF680M5H | 100 D2T | 2TPLF330M5/M6/M7| TPLF D2T | ETPLF330M5/M6| 98
D4D | 2R5TPD470M6 TPF D3L | 2R5TPF470M6L | 100 TPLF D2T | 2TPLF220M6/M7| TPLF D2T | ETPLF330M6 98
D4D | 2R5TPD470M5 TPF D4 | ETPF470M5H | 100 S09 | 2R5TPU22MSI TPU S09 | 6TPU22MSI 86
B2 | 6TPE100MZB TPE B2 | 6TPE100MPB 92 S09 | 4TPU15MSI TPU S09 | 6TPU22MSI 86
B2 | 2R5TPE150MZB | TPE B2 | 2R5TPE220MZB | 92 S09 | 4TPU33MSI TPU S09 | 6TPU47MSI 86
B2 | 2TPE330MIB TPE B2 | 2TPE330MFB 92 TPU A09 | 10TPU33MAI TPH A09 | ATPH33MAHA | 87
B2 | 2TPE330MAFGB [ TPE B2 | 2TPE330MAFB | 92 A09 | 6TPU47MAI TPH A09 | 6TPH47MHA 87
C2 | 8TPE100MPC2 TPF D3L | 10TPF150ML 100 A09 | 4TPUBBMAI TPH A09 | 4TPHEBMHA 87
C2 | 6TPE150MPC2 TPE D2E | 6TPE150M 92 A09 | 2RSTPU100MAI | TPH A09 | ETPH100MHA | 87
c2 6TPE150MIC2 TPE D2E 6TPE150MI 92 T™H D4D 6THD330M Please ask our sales office
c2 4TPE220MIC2 TPE D2E 4TPE220MI 92 D4D 2R5THD680M Please ask our sales office
TPE C2 | 4TPE220MFC2 TPE D2E | 4TPE220MF 92 (¢} 25TQC10M TQC D2 | 25TQC15M 106
C2 | 2R5TPE330MFC2 [ TPE D2E | 2R5TPE330MF | 92 (¢} 20TQC15M TQC D2 | 25TQC15M 106
C2 | 2R5TPE330MCC2| TPE D2E | 2R5TPE330MC | 92 (¢} 16TQC22M TQC D2 | 20TQC22M 106
C2 | 2R5TPE330M9C2 | TPE D2E | 2R5TPE330M9 | 92 D2 | 20TQC47MY TQC D2 | 20TQC47MYF | 106
C3 | 10TPE180MGC TPE D3L | 10TPE220ML 92 Lo D2 | 16TQCE8MY TQC D2 | 16TQCE8MYF | 106
C3 | 10TPE150MGC TPE D3L | 10TPE220ML 92 D3L | 25TQC33M TQC D2 | 25TQC33MYF | 106
C3 | 6TPE220MPC TPE D2E | 6TPE220M 92 D3L | 20TQC47M TQC D2 | 20TQC47MYF | 106
C3 | 6TPE220MIC TPE D2E | 6TPE220MI 92 D3L | 16TQC68M TQC D2 | 16TQCE8MYF | 106
D2E | 4TPE150M TPE D2E | 4TPE150MI 92
® The following model are deleted from each of the series Deletion model
characteristics list. Series Size Code Part number
Because the models are integrated, the development TPL D2T 2R5TPL330M7
are discontinued. TPLF D2T 2TPLF560M6

Intellectual property right

We, SANYO Electric 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:

(TPB, TPC, TPD, TPE, TPF, TPG, TPH, TPL, TPLF, TPSF, TPU, TA, TV, TH series)  ( TPL and TPLF series )
U.S. Patent Nos. 6168639 and 6313979 U.S. Patent No. 7136276
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Tantalum Solid Capacitors with Conductive Polymer

POSCAP

POSCAP
Line-up

E § § : Category Rated g
Classification | Series | Page Features g 2 ) Ec:é% temperature vroalaaggee Craa%agg'ézrge (I;:r% (mHm)
N o N = range(C) (V.00)
2| 8|8 B g '
HEIEEE
S09 | -55to+85 | 25t0 10| 4710 100 | 2.0x1.25| 0.9
Small size
TPU 86 Low profile [ S11| -B5t0o+85 |251t06.3| 33t068 |20x1.25| 1.1
Face down terminal
B0O9 | -55t0+85 6.3 150 35%x28 | 09
LN . AO9 | -b5to+85 |25t 10| 33t0 100 | 3.2x1.6 | 09
Small size
TPH 87 LowESR o o
Face dovin terminal A14 | -5510+85 |25106.3| 10010220 | 32X1.6 | 14
) B1G |-b5to+105|25t0125| 33t0220 | 356%x28 | 1.1
Small size
TPG 88  Low profile o0
High capacitance B15G|-5510+105|401t06.3| 15010220 | 35x2.8 | 14
Low ESR - Small size
TPSF 89 High capacitance | @ | @ | @ B2S |-55t0+105| 20t 11| 6210270 | 35%28 | 1.9
Face down terminal
8
2 B1 |-B5to+105|251t0125| 10tob6 | 35%x28 | 1.1
a )
S TPC | 90t0 91 Low profile o
@ D2 |-55t0+105|631010| 6810330 | 7.3x43 | 19
B2 |-B5t0+105|20t0 10| 4710470 | 356x28 | 19
D15E|-55t0+105 6.3 470 73x43 | 14
TPE | 92t095 Low ESR { D2E |-b5to+105|25t0 10| 6810470 | 7.3x43 | 18
D3L |-b5to+105|25t0 10| 220t0 680 | 7.3x43 | 2.8
D4 |-55t0+105| 2510 10 |330t0 1,500 7.3x4.3 | 3.8
B2 |-B5t0+105|25t010| 33t0100 | 356x28 | 19
TPB | 961097 Standard D3L |-B5t0+105/40t0 10| 1560t0330 | 7.3x43 | 28
D4 |-55t0+105|6.3t010|220t0470| 7.3x4.3 | 3.8

62




Rated

E 8 é : Category 7
Classification | Series | Page Features 5|2 = Ec')é% temperature vg;ag%e Cg%agc(:alargie (I;;(nqu) (mHm)
c-u 8 ocT | 4 '5-'.2, range(c) (VDC)
S| S| RB|2 ‘
HEHEHE
D12T|-55t0+105|20t06.3| 100t0220 | 7.3x4.3 | 1.1
TPL Low ESR
TPLF 981099 Low ESL @ @® |DI5T -55t0+105|18106.3| 15010470 | 7.3x43 | 14
Face down terminal
D2T |-55t0+105|20tc25| 22010560 | 7.3X43 | 1.8
D2E |-55t0+105 20 220t0330 | 7.3x43 | 1.8
Low ESR
TPF 1000101 oonccitance | | @@ D3L |-55t0+105|25t0 10| 15010680 | 7.3x4.3 | 28
D4 |-55t0o+105/251t06.3 470t0 1,000] 7.3x4.3 | 3.8
B2 |-55t0+105(4.0t0 10| 47t0 100 | 35%x28 | 1.9
High reliability _
TA 102 (for the car electronics) @ D2E -55t0+105|25t0 10| 6810470 | 7.3x43 | 1.8
[0)
Q
2 D3L [-b5to+105|25t0 10| 150t0 680 | 7.3x4.3 | 2.8
[m]
5> |azm
@ - D2E | 5510 +125| 631010 | 6810150 | 7.3x43 | 18
High reliability
TV 103 | Guaranteed at 125C ()
for the car electronic) D3L |-5510+125| 10 150 | 7.3x43 | 28
D2E |[-55to+125|251t06.3| 150t0330 | 7.3x4.3 | 1.8
D2 |-bbto+125(25t0 10| 68to220 | 7.3x43 | 1.9
TH |104 to 105| Guaranteed at 125 ®
D3L [-b55to+125|4.0t06.3|220t0330 | 7.3x4.3 | 2.8
D4 |-55t0o+125|4.0t010|220t0680 | 7.3x4.3 | 3.8
B2 |-55t0+105| 16to25 | 561015 | 356x28 | 19
D2 |-55to+105| 161035 | 10to 100 | 7.3x43 | 1.9
TQC |106t0107| High voltage [ )
D3L |[-55to+105 16 150 7.3X43 | 2.8
D3 |-55t0+105 16 100 7.3x43 | 3.1

POSCAP

POSCAP
Line-up
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POSCAP is uniquely structured solid electrolytic capacitor. Please note the following points in order to take full advantage
of the POSCAP's performance and ensure the most stable quality. (The crucial precautions is described to page 4 to 6)

Circuit designing cautions

n 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.

a 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. When excessive ripple current is applied,
internal heat increases and reduces the POSCAP's lifetime.

B 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.

) Frohibited circuits

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

(1) High impedance voltage retention circuits (4) Circuits greatly affected by leakage current
(2) Coupling circuits (5) The circuit in which two or more POSCAP are connected in a series so as to
(3) Time constant circuits raise the endurance voltage.

B 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 20Asx.
Be sure to insert a protection resistor of about 1kQ for charge and discharge when measuring the leakage current.

% When TH series use under the ambient temperature more than 105C : 10A, TPU series : 10A

B 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.

Failure and life-span

The failure rate is 0.5% * / 1,000h (Confidence level:60%) based on JIS C 5003.
The mainly failure modes are as follows. * B2 size or less: 1.0%

7-1. 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.
(8) 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.

7-2. 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.



Guidelines and precautions for use

a 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 105C 2,000h.

0.5%/1,000hn (Environment temp. : 105T, Rated voltage or Category voltage applied)

In the case of the endurance which is 105°C 1,000h or 125T 1,000h.

1.0%/1,000h (Environment temp. : 105C, Rated voltage or Category voltage applied)

In the case of the endurance which is 85C 1,000h.

1.0%/1,000h (Environment temp. : 85C, Rated voltage applied)

a 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.

m Others

poscap s Electrical characteristics are affected by temperature and frequency fluctuations.
Design circuits after checking the amount of fluctuation.

Compensation coefficient of maximum allowable ripple current

The value multiplying ripple current value in a characteristic list and following coefficient is the maximum allowable ripple current.

(For questions regarding TQC series, please contact us.) POSCA
B Frequency compensation coefficient POSCAP
LI
120Hz < f < TkHz 1kHz < f < 10kHz 10kHz < f < 100kHz 100kHz < f < 1MHz —
Guidelines and
22uF < C < 100uF 0.20 0.60 0.85 1.00 precautions for use
100uF < C < 330uF 0.25 0.70 0.85 1.00
330uF < C < 1,000uF 0.30 0.75 0.90 1.00 o
e
Hl Temperature compensation coefficient @
=
Case size code .g
S09, S11, A0S, A14,B09, B1,B1G, B15G, B2, B2S, D4 ]
D12T, D15T, D2, D15E, D2E, D2T, D3L, D3, D4(THD) g
T <45TC 1.00 1.00
45C<T<85C 0.70 0.50
#85C < T<105C 0.25 0.25
T :Environment temperature %THseries :85TC < T < 125T o
3
v 5
Storage conditions =
c struc
(8]
It is necessary to set an environment to prevent a trouble at the time of soldering by the degradation of solder ability or (@ | Characteristics
moisture's getting into the molding resin when POSCAP are stored. (Please refer to page 6. about the general storage conditions)
Reliabilit:
The storage period is 18 months or shorter after shipment from factories,
under the condition that the storage bag is unopened. TPU
Please unseal storage bag just before mounting and be conscious that POSCAP in the storage bag is used up. P
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 o
storage bag is opened, store POSCAP according to the table's Floor Life "Time" and "conditions" § o
Floor life Applications scope :
MSL - — - - (= TP
Time Conditions Size code Series g
. 0 D12T.D15T.D2E.D2,D2T, TPB.TPC.TPE.TPD S iz=
=8 4 weeks = 30C760%HH D15E.D3LD3.D4 TH% TPLTPLF 8 LTRL
o
S09,811,A09,A14,B09 TPB,TPC.TPE,TPG,TPH, TV + ‘
< 9 : . . , . . , . . . : = TPF
3 ISl S0 B1.B1G.B15G,B2,B2S TPSF.TPU.TATQC(ALL sizes) a
5 48 hours < 30C./B0%RH D2E,D2,D3L.D4 THTV -

(Conform to IPC/JEDEC J-STD-020C) #Use at 105C or less
NOTE:The model of MSL "2a" is changed into MSL "3" with the 260TC reflow soldering.
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Surface mount type

Series system
diagram

Tantalum Solid Capacitors with Conductive Polymer

P.96 to 97

TPB

Standard

D4 size
6.3 to 10V
220 to 470uF

D3|. size .
40to0 10V %
150 to 330uF

B2 size

25to0 10V
33 to 100uF %

TPC

Low profile

D2 size

6.3to 10V Q
68 to 330uF

B1 size
25t0 125V @

10 to 56uF

v P.8
Small size
High capacitance

B1 5G size

4.0t06.3V
150 to 220uF 6

B1 G size

2510 125V
33 to 220uF 6

D4 size

250 10V %
330 to 1,500uF

D3L size

P
2510 10V %
220 to 680LF

D2E size
25t 10V Q
68 to 470uF

BZ size

2.0to 10V
47 to 470uF

Low ESR
High capacitance

D4 size

2510 6.3V
470 to 1,000uF

D3L size

25to 10V
150 to 680uF

D2E size
2.0V Q
220 to 330uF

TPL

Low ESR-Low ESL
Face down terminal type

D2T size

25V o
330 to 470uF

D1 5Tsize

1.81t06.3V
150 to 470uF

D1 2Tsize

2.01t06.3V
100 to 220uF

Low ESR-Low ESL
Face down terminal type

D2T size

20to 25V
220 to 560uF

TPSF

Low ESR
High capacitance

Small size

BZS size

20t0 11V
62 to 270uF




Series system diagram

P.86

TH

Guaranteed at 125°C

D4 size
401010V ‘
220 to 680uF

D3L size

4.0to0 6.3V
220 to 330uF

D2 size

251to0 10V
68 to 220uF

D2E size

2510 6.3V
150 to 330uF

TPU

Small size-Low profile
Face down terminal type

309 size

6.3V
150uF

311 size

25106.3V %
33 to 68uF

509 size

25to0 10V L)
4.7 to 100uF

P.87

TPH

Small size:Low profile
Face down terminal type

A1 4 size

2.5106.3V
100 to 220uF

®
A09 size

25to 10V
33 to 100uF

<

TA

High reliability
(For the car electronics)

D3L size
25t0 10V @
150 to 680LF

D2E size

2.51t0 10V
68 to 470uF

B2 size

40to 10V
47 to 100uF

4

9

TV

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

D3L size

10V
150uF

DZEQm

6.3t0 10V
68 to 150uF

¢ P.106 to 107
TQC

High voltage

D3 size
@

16V
100uF

D3L size

18V
150uF

D2 size

16 to 35V
10 to 100uF

B2 size

16 to 25V
5.6 to 15uF

@

@

The size of each photo is
nearly to full scale.

Case size (Unit:mm)
S09 | S11 | A0S | A14 | BO9 | B1 |BI1G |B15G| B2 | B2S |D12T|D15E|D15T| D2E | D2T | D2 | D3L | D3 | D4
L|20 |20 |32 |32 |35|35 (35|35 |35 |35|783|73|73|73|73|73|73|73|73
W[125[125| 16 | 16 | 28 |28 | 28 | 28 |28 | 28 | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43
H{09 | 11|09 |14|09 |11 |11 |14]|19|19|11|14|14|18| 18] 19|28 |31 |38
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Image of
case size

Tantalum Solid Capacitors with Conductive Polymer

(Unit:mm)

(Unit:mm)
® % =% ®
L2.0xW1.25xH0.9 L2.0XW1.25xH1.1 L3.2xW1.6XH0.9 L3.2xW1.6xH1.4
P.86 P.86 P.87 P.87
2.5to 10V 2.5 to 6.3V 2.5to 10V 2.5 to 6.3V
4.7 to 100uF 33 to 68uF 33 to 100uF 100 to 220uF
(“New ] (“Now]
size
& <@ < < 9
L3.5xW2.8XH0.9 L3.BXW2.8XH1.1 L3.BXW2.8XH1.1 L3.BXW2.8xH1.4 L3.5XW2.8xH1.9
P.86 P.90 to 91 P.88 P.88 P.92 to 95
6.3V 25to0 125V 2.5to0 125V 4.0 to 8.3V 2.0 to 10V
150uF 10 to 56uF 33 to 220uF 150 to 220uF 47 to 470uF
P.96 to 97
2.5to 10V
33 to 100uF
P.102
4.0 to 10V
47 to 100uF
P.106 to 107
16 to 25V
5.6 to 15uF

®

L3.5XW2.8xXH1.9
P.89

TPSF

20to 11V
62 to 270uF




Image of case size

(Unit:mm)
L7.3XW4.3xH1.1 L7.3XW4.3xH1.4 L7.3XW4.3xXH1.4 L7.3XW4.3xH1.8 L7.3XW4.3xH1.8 L7.3XW4.3xH1.9
P.98 to 99 P.92 to 95 P.98 to 99 P.98 to 99 P.92 to 95 P.90 to 91
2.0 to 6.3V 6.3V 1.8 to 6.3V 2.5V 2.5 to 10V 6.3 to 10V
100 to 220uF 470uF 150 to 470uF 330 to 470uF 68 to 470uF 68 to 330uF
@ P.98 to 99 P.100 to 101 P.104 to 105
20to 25V 2.0V 25 to 10V
220 to 560uF 220 to 330uF 68 to 220uF
P.102 P.106 to 107
25 to 10V 16 to 35V
68 to 470uF 10 to T00uF
P.103
6.3 to 10V
6.8 to 150uF
(“New ]
P.104 to 105
2.5 t0 6.3V
150 to 330uF
L7.3XW4.3XH2.8 L7.3XW4.3XH3.1 L7.3XW4.3XH3.8
P.92 to 95 P.103 P.106 to 107 P.92 to 95
25to 10V 10V 18V 25 to 10V
220 to 680uF 150uF 100uF 330 to 1,500uF
P.96 to 97 P.104 to 105 P.96 to 97
4.0 to 10V 4.0 to 6.3V 6.3 to 10V
150 to 330uF 220 to 330uF 220 to 470uF
P.100 to 101 P.106 to 107 P.100 to 101
2.5 to 10V 18V 2.5 to 6.3V
150 to 680uF 150uF 470 to 1,000uF
P.102 P.104 to 105
25to 10V 4.0 to 10V The size of each photo
150 to 680uF 220 to 680uF is nearly to full scale.
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Products list

Tantalum Solid Capacitors with Conductive Polymer

Case size (Unit:mm)
s09 | S11 B2s D127 [ DI15E D157 [IPEEHIBEIEDE D3
20 20 ] ] J ] I J 35 7.3 7.3 7.3 7.3 7.3 7.3 7.3
1.25 | 1.25 J d J ] J ] 28 43 FEEE 43 | 43 | 43 4.3
0.9 1.1 ] ] ! : . ] 1.9 1.1 14 14 18 1.8 1.9 3.1

wv HF
Series
1.8V | TPL
TPE
TPF

2V | TPL
TPLF
TPSF
TPB

4.7 5.6 8.2 10 15 22 33 a7 56 62 68 82

TPE
TPE
TPE
TPF
TPF
TPG
TPG
TPH
TPL
TPL
TPLF
TPU S09(150) S11(150)

TPB ] B2(70)

TPC B1(70)

2.5V

TPE
POSCAP TPE
i 4v | TPF
TPG
TPH A0S(150)
TPL
TPU | s11050) [ 509(150)
TPB B2(70)

TPB

TPC B1(70) B1(70,55)

TPC
TPE
TPE
TPE
TPE
TPF
TPG
TPH

Selection guide

6.3V

TPH JEERED)

TPL

TPU
TPC
8v | TPE
Reliability TPG
TPB

PU TPB
TPH TPC
TPE
TPF
TPG
TPH

11V | TPSF
TPC B1(80) B1(80)
TPG ]
TQC B2(100) B2(90)
o TQc
TQC
TQC
25V | TQC
35V | TQC

509(250) | sos050

B1(70)

S$11(160) S09(150)

Technical data

B1G(70)

8270) | IEGIN
I -0
81700 | N

B2(35)

B1G(70)

D2(45)
D2E(25)

PG oV

A09(150)

B1G(70)
D2(70)

D2(70.,40) D2(50)

Surface mount type

B2(100) D2(80) D2(55)

B2(100) D2(90.45) | D2(90.45) | D2(60)

D2(120)

70




Products list

*Under development *1(F:15,1:18, M:25) *2(C:12, F:15,1:18, M:25) *3(7, 9, C:12, F:15, 1:18, M:25) -Symbols in table: Case size
*4(5, 6, 8, 10) +(): ESR specitication(mQmax.)

wv HF

Series

100 120 150 220 270

560 680 1,000 1,500

18V TPL
TPE B2(15,13)
TPF D2E(6) D2E(6)
2V | TPL D12T(25)
TPLF D2T(5)
TPSF
TPB
TPC
TPE D2E(x3) D2E(*3) | D2E(1815,12) [paLesi512) [D4(18.15) [D4(15.12) |
TPE B2(35) B2(35.25.21) B2(35) D2E(9,7)
TPE B2(18,15,13) B2(9)*
TPF
TPF
TPG
TPG
TPH A09(150) A14(70)*

TPL ] D2T(9.8)
TPL p15708) [ 0157059
TPLF D2T(6,5)*
TPU
TPB
TPC
TPE D2E(18) D2E(*1) D2E(25,18)

B2(3530) B2(35) POSCAP

B15G(70)

maco+ [N

D12T(25) D15T(20)

D15T(7)*
B2(11)*

D2T(6,54) | D2T(54)

B2S(9,6)

2.5V
B1G(70)

B15G(30)

D2T(9.8,7)

av

TPB
TPB
TPC
TPC D2(45) D2(40) D2(40)

TPE D2E(25,18) D2E(*x1) D2E(25,18) D2E(25)

TPE 25+ [

TPE I

a3l 523525 B23s)  eases) B25) [ oo+
4 | | |

8167055 | 51557035

A09(100)*
A14(70)%
pieres) | oi57e5) Dpistes)
TPU B09(100)
TPC D2(40)
8v | TPE
TPG Reliability
TPB
TPB
TPC | D2W5) TPH
1oy LTPE .
TPF
PG
TPH
TPU
11V | TPSF
TPC
TPG
TQC | p2(50) [D3L(E0) |
%V Tac [paso) -
soy | 12C v
TQC
25V | TQC v
35V | TQC TQC
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Explanation of
part numbers
Tantalum Solid Capacitors with Conductive Polymer
Part number system
| 2R5 | M
Rated voltage Series name Rated capacitance Capacitance tolerance Special code
1 to 3 figures 3 to 4 figures 2 to 4 figures 1 figure O to 4 figures
v%latf':zegde Code Series Code capF;?:tisadnce Code C?glae?;tr?gg ®l Code
1.8 X TPB TPB 4.7 4R7 +20% M
2.0 2 TPC TPC 5.6 5R6
25 2RborkE TPE TPE 82 8R2
4.0 4 TPF TPF 10 10
6.3 6 TPG TPG 15 15
8.0 8 TPH TPH 22 22
10 10 TPL TPL 33 33
11 11 TPLF TPLF a7 a7
12.5 12 TPSF TPSF 56 56
16 16 TPU TPU 62 62
20 20 TAB TAB 68 68
25 25 TAE TAE 82 82
35 35 THB THB 100 100
THC THC 120 120
THE THE 150 150
TQC TQC 220 220
TVE TVE 270 270
330 330
470 470
560 560
680 680
POSCAP 1,000 7000
DA 1,500 1500
¥ L4
Standard Code Standard Code
TPE series TPB series
o ESR 35mQ max ZB D3L size L
2 ESR 30mQ max UB TPC series
oo ESR 25mQ max PB 85T A
roducts list | S ESR 21mQ max LB B1 size B
- 5 ESR 18mQ max B TPF series
Explanation of ESR 16mQ max FB ESR 9mQ max oL
— 0] B2 size ESR 15mQ/300kHz max FGB D3L size ESR 7mQ max 7L
pecific s ESR 13mQ/300kHz max DGB ESR 6mQ max 6L
ESR 35mQ max 85T AZB TPL series
ESR 30mQ max 85T AUB D12T size D
© ESR 25mQ max 85T APB ESR 25mQ max U
§ ESR 156mQ max 85T AFB 15T sis ESR 20mQ max KU
= ESR 15mQ/300kHz max 85T AFGB size ESR 18mQ max 8]
ks} ESR 13mQ/300kHz max 85T ADGB ESR 15mQ max FU
£ DISEsize | ESR 35mQ max 85T AZU TPSF series
3 D2E size ESR 25mQ max 85T AP B2S size \ ESR 18m0/300kHz max 85T AlIG
= ESR 25mQ max L TPU series
Reliability D3L size ESR 18mQ max IL S09 size Sl
ESR 15mQ max FL S11 size SK
PU ESR 12mQ max CL BO9 size Bl
TP TPH series TQC series
. AQ9 size ESR 150mQ max AHA Capacitance enlarged type Y
' ESR 100mQ max AEA All series
TPSF g A14 size ESR 70mQ max ABC ESR 55mQ max G
P 2> ESR 45mQ max V
o = ESR 40mQ max W
8 ESR 35mQ max Z
f = ESR 18mQ max |
TPL-TPLF o ESR 15mQ max F
. g ESR 12mQ max C
S ESR 9mQ max 9
TA Z ESR_8mQ max 3
ESR 6mQ max 6
o ESR 5mQ max 5
ESR 9mQ/300kHz max 9G
ESR 6mQ/500kHz max 6E
72




Packing
specifications

*We supply only embossed taping type.

Dimension of carrier tape

Sprocket hole

Component compartment

(Polarity)
©)
O
)
k’j F G H
Direction of unreeling
" (unit:mm)
Size A £0.1 B 0.1 C 03 D #0.1 E 01 F 0.1 G 0.1 H #0.1 J J_fg-‘ K 0.2 t £0.1
code
S09 1.65 2.4 8.0 35 1.75 4.0 2.0 4.0 ®1.5 1.3 0.25
S11 1.65 2.4 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 1.3 0.25
AO9 2.05 3.65 8.0 3.5 1.75 4.0 2.0 4.0 ®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
BO9 3.2 3.8 8.0 35 1.75 4.0 2.0 4.0 ®1.5 1.4 0.2
B1 3.2 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 1.4 0.2
B1G 3.25 3.9 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 1.7 0.25
B15G 3.25 3.9 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 1.7 0.25
B2 3.3 3.8 8.0 35 1.75 4.0 2.0 4.0 ®»1.5 2.1 0.2
B2S 3.25 4.0 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 2.1 0.25
D2E 4.5 7.5 12.0 55 1.75 8.0 2.0 4.0 ®1.5 2.4 0.3
D2T 4.5 7.8 12.0 5.5 1.75 8.0 2.0 4.0 ®1.5 2.4 0.3
D15E 4.7 7.8 12.0 55 1.75 8.0 2.0 4.0 ®1.5 1.7 0.3
D15T 4.7 7.8 12.0 55 1.75 8.0 2.0 4.0 ®1.5 1.7 0.3
D12T 4.7 7.8 12.0 55 1.75 8.0 2.0 4.0 ®1.5 1.7 0.3
D2 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ®1.5 2.4 0.3
D3L 45 7.7 12.0 55 1.75 8.0 2.0 4.0 ®1.5 3.2 0.3
D3 4.5 7.5 12.0 55 1.75 8.0 2.0 4.0 ®1.5 3.5 0.3
D4 4.5 7.7 12.0 55 1.75 8.0 2.0 4.0 ®1.5 4.2 0.3

®Dimension A and B are the measure of compartment's inside bottom.
®The (+) Polarity of the chip is placed on right side towards the unreeling direction.
®Dimension of the topcover tape

Thickness of cover tape: 62+10um

Width of cover tape: 9.5+0.2mm
5.5+0.2mm (¢ 180reel)

Reel dimension

W1

w2

(unit:mm)
A B C W1 wa
$330%2 | ¢80+2 | »13+02 | 135405 | 175£1.0
18013 | ¢e0*2 | gp13+02 g+05 11.4%10
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Packing

specifications

Tantalum Solid Capacitors with Conductive Polymer

Packing quantities

Size code | Pieces/reel (¢180) | Pieces/reel (¢330) | Size code | Pieces/reel (¢ 180) | Pieces/reel (¢330)
S09 3,000 D2E - 3.000
S11 3,000 D2T = 3,000
AO09 3,000 D15E - 4,000
Al4d 2,500 D15T = 4,000
BO9 3,000 D12T - 4 000
B1 3,000 D2 = 3.000
B1G 2,500 D3L - 2,500

B15G 2,500 D3 = 2,500
B2 2,000 D4 - 2,000
B2S 2,000

Dimension of packing case

(unit:mm)

Reel size ®»180 ®»330
a 90 120
b 240 360
© 240 360

Units per packing case

Size code Pieces/case Size code Pieces/case
S09 15,000 D2E 15,000
S11 15,000 D2T 15,000
AO09 15,000 D15E 20,000
Al4d 12,500 D15T 20,000
B0O9 15,000 D12T 20,000

B1 15,000 D2 15,000
B1G 12,500 D3L 12,500
B15G 12,500 D3 12,500
B2 10,000 D4 10,000
B2S 10,000



@®D2, D4 size (TPB, TPC, TH series)
@®D2, D3, D3L size (TQC series)

Rated capacitance
|

Anode(+)
v

[
Lot. No.*2
Rated voltage’*1

@B09, B1,B1G, B15G, B2 size
(TPB, TPC, TPG, TPU, TQC series)

Rated capacitance*3

Anode(+)

[
Lot. No.*2
Rated voltage*1

@®S09, S11 size (TPU series)

Rated capacitance®4
|

@®D4 size (TPE series)

@D 15E, D2E, D3L size (TPB, TPE, TPF series)

Rated capacitance TPB series L
l D3L size
r—-=—-7—- = :
| |I 1 TPF series | F
| |
:ol':::: TPD series | D
z | I |
()
< | I
2 I 1
s L el
it
|
M ON
L
[
Lot. No.*2
Rated voltage*1
@B2 size (TPE series)
Rated capacitance®3
-
PE—— G —
| |
| |
| |
3 | |
3> -z~
JS] | Iy |
c
< | h I
e
I I !
—— = | RS |
T Lot. No.*2
Rated voltage*1
@D2T, D15T, D12T size (TPL, TPLF series)
Rated capzlicitancz-:‘*:'3
1-¥ 7 r -7 TPL series [T
I " 1<
. | Pl TPLF series |F
3 ., Qo —
'§ :(')I L()I‘ ot. No.*
< QDL
|
1

2
Rated voltage ™1 Lot. No. Rated voltage*1
@®B2S size (TPSF series) @AQ9, A14 size (TPH series)
Rated voltage*1
¢ Rated capacitance 3
-—= |
d 110
— ! ! — —— ——n O | ¢ vear
* I — x | = | | |
() [ L _ - — =
R J— @ A8l
g i i g | I
IL ||q: L ——— I<I—Week
I_ — _I I_ 1 * L— — — —
-f f Rated voltage™!
| Lot. No.*2
Rated capacitance 3
%1 The rated voltage is as follows. %4 The rated capacitance is as follows.(S09,511,A09)
R.V. 20|253.15/40(6.3|80| 10| 11 (125 16 | 20 | 25 35 H'(E'?)D' 47|10 |16 |22 | 33 |47 | 68 |100
Mark d e f g j k| A|JAT| B |C D [1EB | V Mark s A E J N S |W|A
%2 Lot.No.shows roughly manufacturing date.
%3 The rated capacitance is as follows.
Ca"(ifgnce 56|8.2|10|15 |22 |33 |47 |56 | 62 | 68 |100|120|150/220|270(330
Mark |UB|Y6|A7 |E7 |J7 |[N7|S7|U7|V7|W7|A8|C8|E8|J8|L8|N8
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Recommended
land pattern
dimension . . . .
Tantalum Solid Capacitors with Conductive Polymer
Except for TPL/TPLF series
(unit:mm)
Size code a b o]
S09 1.0 0.9 0.6
a S11 1.0 0.9 0.6
A09 1.6 1.2 1.2
Al4 1.6 1.2 1.2
BO9 1.6 2.7 1.4
B1 1.6 2.7 1.4
B1G 1.6 2.7 1.4
a c a B15G 1.6 2.7 1.4
B2 1.6 2.7 1.4
B2S 1.6 2.7 1.4
D15E 2.4 29 3.7
D2E 2.4 2.9 8V
D2 2.4 29 3.7
D3L 24 29 3.7
D3 2.4 2.9 3.7
D4 2.4 29 3.7
POSCAP TPL/TPLF series
lieap A F c G A
B
VIA(—)8-¢0.4 VIA(—)8-¢0.4
Q
-% yanY
[Ti] N\
=
o
2 6 & OO | &
3 >
% | e o w
Aarkin, - - B - )
Recommended iy {}
Gteaiem i - o«
lalivey % @
o - M yany yanY yany
E N\ {}’ N\ N\ - N\
Characteristics § C) °
Reliability ]
= M M
TPH K L N o P * Slash areas shows solder pads
TPC
TPSF
. § (1) Three-pad design for three-terminal model (TPL/TPLF series) wnitmm)
TPE § Sizecode| A B C D E F G H | J K L M N (0] P Q R
T 2 D2T
B o D15T| 1.7 | 1.2 | 27 | 32 | 5.1 07 ] 1.3 |045| 09 (075 09 | 1.1 03] 14| 10 |2.15|/095]| 2.1
- 2 D12T
3
TP -
o @ (2) Common three-pad design for POSCAP D-size two-terminal model (unit:mm)
v Sizecode| A B C D E F G H | J K L M N (0] P Q R
o Deommon| 22 | 1.2 |27 |29 | 51 | 05| 1.0 |045| 09 |075] 14 | 1.1 |03 | 14 | 10 |215]095]| 2.1
TQC
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Recommended
soldering
condition

Recommended reflow soldering temperature profile

The cycles of reflow soldering: Twice (max)

g_:c_j 240°C
5 8 200C
o ®
= O
‘%“6 150°C
oD
g8
2 3

Peak temperature
5s max

40s max

60s
max 120s max 30s max

/

Time(sec.)

Peak temperature 250C lead free reflow soldering profile

The cycles of reflow soldering: Twice (max)

250C
220°C

180°C
150°C

Temperature on the
surface of capacitor

Peak temperature 260C lead free reflow soldering profile

The model of MSL"2a" is changed into MSL "3" with this reflow condition.(See page 65)
The cycles of reflow soldering: Twice (max)

Temperature on the
surface of capacitor
@

o
o

TQC series

Technical data

The cycles of reflow soldering: Twice (max)

Temperature on the
surface of capacitor

Soldering with a soldering iron

Peak temperature
i i 5s max

40s max

60s \

max 120s max 30s max

/

Time(sec.) POSCAP

PO

Peak temperature
ii 5s max

Products list

Explanation of
part numbers

Selection guide

60s
max 180s max 90s max

6s max

Time(sec.)

structure

Characteristics

Reliability
Peak temperature
H i 10s max

60s max \

N

120s max 70s max

Time(sec.)

Surface mount type
3
w

Tip of a soldering iron: 350C max (TQc serise: 400C max) Power of a soldering iron: 30W max v
Working time: 3sec. max (TQC serise: 5sec max) TH

(Do not let the tip of soldering iron touch the POSCAP itself. Do not subject the POSCAP itself to excessive stress when soldering.)
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POSCAP

Selection guide

Technical data

Surface mount type

Fundamental

structure
Tantalum Solid Capacitors with Conductive Polymer

1. Basic structure of POSCAP

The electrolytes make the difference in structure between the POSCAP and
the standard tantalum capacitor.

Capacitor Electrolyte
Tantalum capacitor Manganese dioxide
POSCAP Conductive polymer

(Standard model)

Silver adhesive

Carbon layer

Silver paste

—— Electrolyte
(Conductive polymer)

Molding resin

Tantalum oxide

Cathode

Anode

Tantalum wire

Sintered tantalum

Sintered tantalum
POSCAP uses sintered tantalum

as the anode material.

An oxide layer formed on the

surface of the sintered tantalum

is used for the dielectric, and a
conductive polymer for the electrolyte.

Tantalum oxide

Electrolyte
(Conductive polymer)

Magnified cross-section of element Magnified photo

(Face down terminals model)

Carbon layer

Silver paste

Electrolyte
(Conductive polymer)

e

Molding resin

Silver adhesive ?
Cathode

Sintered tantalum

Tantalum oxide

Anode

Tantalum wire

@ The sintered tantalum has a porous structure, it makes a large surface area, which enables to have large capacitance.
@ The conductive polymer used for the electrolyte is high in electric conductivity and enables the low ESR.




Characteristics

1. POSCAP Electrical characteristics
1-1. Frequency characteristics

Fig.A Impedance frequency characteristics (POSCAP vs other type)

I I I
at 25°C — A POSCAP

6.3V/47uF (3.5x2.8x1.1mm)
= B ! Tantalum capacitor

6.3V/47uF (3.5x2.8x1.9mm)
10 || mem= C : Aluminum electrolytic capacitor
25V/A7pF ($5.0 x h 10.8mm)

100

Impedance (Q)

N—
ANk
<

~

A
0.01
1k 10k 100k Y 10M
Frequency (Hz)
POSCAP
Fig.B Impedance & ESR frequency characteristics (Several POSCAP models)
100
I I I
at 20°C POSCAP = |mpedance
A: 2TPE470M6 ' = =ESR
B: 2TPSF270M9G
10 C: 2TPLF470M4E

Impedance & ESR (Q)
o
/

_ y.
IS N @
NS B A ©
~~~‘, o
. ~ i
§:~ ~~. \ / S
0.01 LS Sma ha . / - E
. w.z..._-- =~ V_— 5
DI I iy = Z e ™ Rl Characteristios
C
0.001
1k 10k 100k M 10M

Frequency (Hz)

The greatest characteristic of POSCAP is the excellent frequency characteristics.

Using a high conductive polymer for the electrolyte greatly improves the ESR characteristics and enables the
POSCAP to perform at the higher frequency levels.

Fig. A: Compares the POSCAP to an aluminum electrolytic and a tantalum capacitor.

The POSCAP's impedance is remarkably lower than the other capacitors at the periphery of the resonance
frequency.

Fig. B: Compares the impedance and ESR frequency characteristics of three different POSCAP series.

The TPLF series has a low ESL characteristic which brings it to high resonance frequency, it makes
impedance be much lower in the range of high - frequency wave.
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Tantalum Solid Capacitors with Conductive Polymer

1-2. Characteristics at high and low temperatures

Fig.A ESR temperature characteristics Fig.B Capacitance temperature characteristics
(POSCAP vs Ceramic capacitor) (POSCAP vs Ceramic capacitor)
100 20 I I
‘ ‘ ‘ at 120Hz
at 100KHz = POSCAP 6TPC47MB
== POSCAP 6TPC47MB 10} | == Ceramic capacitor 6.3V/47uF (X5R)
=== Ceramic capacitor 6.3V/47pF(X5R) == Ceramic capacitor 6.3V/10uF (Y5V) /
10— === Ceramic capacitor 6.3V/10uF(Y5V)
0
; —F 7
S
’ ‘é -10F \
— =4
C] 2
o : -20
)] o
w 8
0.1 == £
o~ g -30f
©
\ (@]
'\ -40}
0.01 — ~——
50} \
0.001 -60

-55 -20 0 20 85 105 -55 -20 0 20 85 105

Temperature (°C) Temperature (°C)

The POSCAP has a characteristics of low and high temperature, which is little change against temperature
for the ESR.

The stability of ESR's temperature characteristics means the noise-clearing ability is little change against
‘ temperature.

‘ The POSCAP is suitable for outdoor equipment which requires the temperature characteristic flexibility.

POSCAP

1-3. Bias characteristics

Comparison of bias characteristics
(POSCAP vs Ceramic capacitor)

20

\ The ceramic capacitor has bias characteristics, which

@ at 120Hz makes the capacitance decrease when voltage is
g
3 o applied to it. However, POSCAPs will show no
8 TN reduction in capacitance for applied voltage, as long
% 2 \ as the applied voltage is within its rating. Therefore,
P S -20 N you will be able to design without worrying about
5 \ capacitance changing when voltage is applied.
[0]
o
5
= \
G -40
g \
1§ \
= POSCAP (6TPB100MA)
-60 == Ceramic capacitor \\
(6.3V/100uF) X5R N
-80
0 1 2 3 4 5 6

Bias voltage (V)
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Characteristics

1-4. Piezoelectric effect of the capacitor

When variable voltage is applied to ceramic capacitors that uses dielectrics with piezoelectric characteristics
(e.g. barium titanate), the voltage will cause vibration due to the elasticity in the dielectric.

If the cyclic change is within the audio-frequency (20Hz to 20kHz), the vibration from the capacitor travels to
the PCB and it could generate noise inside the equipment.

This may be an unwanted effect depending on the product you are developing. Our POSCAP’s dielectric
layer is composed of tantalum oxide which does not have piezoelectric characteristics. Silence is thus
assured by use of our product.

(Ceramic capacitor) (POSCAP)
. VWWWWWWWW\
Voltage applied. o ]
(Periodic Change.) = : — =1 \

Subtle vibration

It generates subtle vibration by expanding and contracting No vibration is generated.
! i
The vibration travels to PCB and creates noise. No noise on the PCB.
POSCAP
1-5. Allowable ripple current
Comparison of allowable ripple current (POSCAP vs Tantalum capacitor)
700 POSCAP (TPE series)—Blue
at 100kHz 45°C 6.10

6.00 Tantalum capacitor (Low ESR)—Green

5.00
@
£ 4.00 ©
= &
- o
& 3800 E
5 2
o E
oo
2

1.00

0.00

10V/150uF 6.3V/330uF 2.5V/470uF

The allowable ripple current of a capacitor is an important characterisitc when selecting a smoothing
capacitor for a power supply.

The allowable value of ripple current is decided by the generated heat of the capacitor.

This generated heat is relevant to the ESR value.

Since a large ESR capacitor generates a larger value of heat, it inhibits the ripple current value.
Because the ESR of the POSCAP is so small, it can reach a high ripple current rating compared to
other electrolytic capacitors.
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Tantalum Solid Capacitors with Conductive Polymer

1-6. ESL characteristics

POSCAP is a high performing capacitor with low ESR and large capacitance.
In recent circuit technologies for electronic equipment, the ESL value is important when considering
performance in the high frequency range.

(a) Eqivalent series circuit of capacitor /\ Bt
(b) Approximate ESL value of POSCAP
(unit: nH)
Size Code at 10 MHz Size Code at 10 MHz
B1 1.2 D2T 0.5/0.8
B2 1.3 D2E 1.8 ¥ Measuring method and position
B2S 0.7 D2 2.0 : Based on JEITA RC-2002
D12T 10 D3L 23 ¢ All values on the left figure are not
guaranteed but reference.
D15T 0 D3 e Please contact SANYO for details
D15E 2.0 D4 25 of measurement.

1-7. Self-Healing Mechanism

Conductive polymer is used as an electrolyte in our POSCAPs. As an organic material, conductive polymer becomes
non-conductive and acts as an insulator against leakage current at a relatively low temperature of approximately 300°C.
As seen in the explanation below, this characteristic is used to suppress leakage current when there is microcrack in the

Tantalum pellet
cross-section close-up

dielectric oxide layer. We call this capability

"self-healing mechanism." In addition to this

characteristic, this conductive polymer has

Sintered enough heat resistance to endure reflow
tantalum soldering process and it is able to retain high
Dilectric specific electric conductivity even after going
oxide layer

| through such process.
Electrolyte ’T
(Conductive polymer)

Further close-up of the |ayers|

Initial State Occurrence of a Microcrack Heat Generation Insulate
i Pol i - ducti
Electrolyte Heat is generated Creating an Insulsted layer

(Conductive polymer)

Dielectric oxide layer

Sintered tantalum

\ X/

Microrack

Lecage current

A/

The image above represents

a close-up of the cross-section of
the layerswithin the core of

a POSCAP,

which consists of sintered tantalum,

dielectric oxide layer and an
electrolyte (conductive polymer).

In rare cases, a microcrack could
occur on the dielectric oxide layer
by stress caused by rapid
temperature change during the
reflow soldering process or when
excessive voltage is applied to
the capacitor.

Joule heat is generated locally
when leakage current flows into
the microcrack as voltage is

applied.

Conductive polymer around the
microcrack turns non-conductive
and creates an insulated layer at
a relatively-low temperature of
approximately 300°C caused by
Joule heat. Itis at this point that
the insulator suppresses the
leakage current. This is called
"self-healing mechanism" or
"self-recovery function."

With this "self-healing mechanism" POSCAP is able to minimize stress induced failures and achieve high reliability.



1.

Capacitance change (%)

Temperature accelaration test (Endurance)

5 The POSCAP capacitance level
decreases during a long term
B endurance test.
‘%: it TN 65°C _ _ L
Se. Tl Tt The left figure shows time variation of
5 N oo, capacitance decrease at each
105°C 85°C temperature.
. This graph indicates that temperature
4o | Capachance change coefficient of POSCAP's life time is 10
6.3V/330uF times by 20°C reduction.
-15 ( % Please contact SANYO for details
of TPU and TQC series. )
-20
100 1,000 10,000 100,000 1,000,000
Time (h)
POSCAP Aluminum electrolytic capacitor Even if POSCAP and an aluminum
electrolytic capacitor are guaranteed
105°C = 2,000h 105°C =  2,000h on 2,000 hours at 105°C, the life span
85°C = 20,000h 85°C =  8,000h results in big differences as
65°C = 200,000h 65°C = 32,000h temperature drops. (See left chart)
POSCAP has a remarkably longer life

*The following life time are not guaranteed but
presumptive values.

span compared with an aluminum
electrolytic capacitor.

POSCAP

Technical data
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Tantalum Solid Capacitors with Conductive Polymer

2. Presumption of life for the POSCAP

As time increases during the endurance test, the capacitance of the POSCAP gets smaller.

This means the eventual failure mode of POSCAP is open. The POSCAP's cathode material is made of an
organic matter (conductive polymer).
The life time is different by each operating temperature and self - heating by ripple current.

The following formula outline could make it possible to estimate the presumptive lifetime of POSCAP at
ambient temperature Tx (°C).
The result of the following calculating formula estimation is not guaranteed but presumptive value based on
actual measurement.

(Please contact SANYO as to TQC series)

2-1. Calculating formula for the presumtion of life

.
Lx=LoX10 =20

Lx :
Lo:
To:
Tx:

o—Tx

Life expectance in actual use (temperature Tx) (h)

Guaranteed life at maximum temperature in use (h)

Maximum operating temperature (°C)

Temperature in actual use (temperature of POSCAP) (°C)

3. Reliability test (6TPE330ML)
3-1. Endurance (105°C, 6.3V applied)

20

Capacitance change (%)
o

-20
0.1
0.08
0.06
0.04

tand (at 120Hz)

0.02

100

ESR (mQ at 100kHz)
S o8 5838

o

(1A at 6.3V 40s)
o

N A O ®
o

o

Leakage current

o

Characteristics of Endurance

[
5,000 (h) 10,000
5,000 (h) 10,000
5,000 (h) 10,000
\
5,000 (h) 10,000

The data to the left shows the
results of an endurance.

The conductive polymer of the
POSCAP capacitor is excellent for
heat stability as there is little
change in the characteristics after
10,000 hours.



3-2. High temperature and high humidity (60°C90%RH, No voltage)
Characteristics of high temperature and high humidity

Capacitance change (%)

tand (at 120Hz)

ESR (mQ at 100kHz)

Leakage current

30
20
10
0
-10
0.1
0.08
0.06
0.04
0.02

100
80
60
40
20

100

(MA at 6.3V 40s)
S &8 383 8

o

=
5,000 (h) 10,000
5,000 (h) 10,000
5,000 (h) 10,000
\
5,000 (h) 10,000

To the left are the results of a high
temperature and high humidity
test for POSCAP.

Due to moisture absorption there
is a slight increase of capacitance
in the initial characteristics, but
there is little change of after
10,000 hours.

POSCAP

Technical data
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Surface
ount type
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T P U Series

Face down terminal type

TPU series is designed with size-sensitive applications in mind by using a face down

terminal structure.

v v

@ Specifications
Items Condition Specifications
Rated voltage (V) = 2.5 4.0 6.3 10
Surge voltage (V) = 2.9 4.6 7.2 12
Category temperature range (C) - —55 to +85
Capacitance tolerance (%) 120Hz/20C M £20
Rated capacitance range (uF) 120Hz/20C 4.7 to 150
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20°C Please see the attached characteristics list
Characteristics of impedance . —55C | Z/Z20c 061020
e e o 100kHz/+20C +85C |2/Zz00 0.6 t0 2.0
. AC/C Within£20% of the initial value
Endurance rate%svgllt;’g%ogphﬁlied DF < 1.5 times of the initial limit
LC Within the initial limit
. AC/C Within+40%,—20% of the initial value
Damp heat (Steady State) | 5099 10 92%HH, 500N, DF < 1.5 times of the initial limit
LC < 3 times of the initial limit
85T, 1,000 cycles, AC/C Within£5% of the initial value
Surge 1kQ discharge resistance, DF Within the initial limit
surge voltage applied LC < 3 times of the initial limit
(unit: mm)
ODimenSions Size code | L*0.1%1 | \W =011 | H#01 | g#0.131 | W1 0.
S09 2.0 1.25 0.9 0.5 0.9
L S11 2.0 1.25 1.1 0.5 0.9
\ | BO9 3.5 2.8 0.9 0.8 2.2
%1 +0.2:A09,B09
= 0 Size list RV : Rated voltage
uF Y 2.5 4.0 6.3 10
4.7 S09
10 S09
T 22 S09
- — — [ 33 S11
47 S09 S11 S09
s s Lw ] 68 S11 509
100 S09
150 BO9
@ TPU series characteristics list
Size Rated | Rated | Rated |Category| Category DE LC ESR Ma:(iimlllemcilrlrnevr’w?ble MSL
et Part number | voltage |temperature |capacitance| voltage |temperature @ rie) (uA) : (mQmax) (rﬁ)Arms) Ftkeegow Fég;l"ow
) () (uF) V) max/5min. 100200 | {00kHz#1 | <580 | < 580c
10TPU4R7MSI| 10 85 4.7 10 85 10.0 4.7 300 360 — 3
6TPU47MSI 6.3 85 47 6.3 85 10.0 59.2 150 510 — S
6TPU22MSI 6.3 85 22 6.3 85 10.0 27.7 150 510 — 3
S09 |6TPU10MSI 63 85 10 6.3 85 10.0 6.3 250 400 — 3
4TPUBBMSI 4.0 85 68 4.0 85 10.0 54.4 150 510 — 3
ETPU100MSI 2.5 85 100 2.5 85 10.0 50.0 150 510 — 3
2R5TPU47MSI 2.5 85 47 2.5 85 10.0 23.5 150 510 — 3
B6TPU33MSK B3 85 33 6.3 85 10.0 41.6 150 510 — 8
S11(4TPU47MSK 4.0 85 47 4.0 85 10.0 37.6 150 510 — 3
2R5TPUBBMSK 2.5 85 68 2.5 85 10.0 34.0 150 510 — 3
BO9 |6TPU150MBI 6.3 85 150 6.3 85 10.0 94.5 100 670 3 3

Please refer to page 65 for the compensation coefficient of maximum allowable ripple current.

1 100k to 500kHz.45C

% Red letters : New models



Surface ..RoHS compliance
mount type Series

~_

TPH series is designed to save space by its face down terminal structure and
respond to lower ESR needs.

< W

© Specifications
Items Condition Specifications
Rated voltage V) - 25 4.0 6.3 10
Surge voltage V) - 2.9 4.6 7.2 12
Category temperature range (C) - —55 to +105
Capacitance tolerance (%) 120Hz/20T M : +20
Rated capacitance range (uF) 120Hz/20T 33 to 220
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20C Please see the attached characteristics list
Ch teristi f i d —557
ratio at high temp. 100kHz/+20T S5C | Z/Zz00 061020
and low temp. +85T | Z/Zz0c 061t020
105T, 1,000h rated voltage applied AC/C Within£=20% of the initial value
Endurance *Ratedstg%”f)ﬁ%%%ﬁmd“‘?tg DF < 1.5 times of the initial limit
rated voltage applied LC Within the initial limit
AC/C Within+509%,—20% of the initial value (ETPH220MABC)
607, 90 to 95%RH, 500h, AC/C Within+409%,—20% of the initial value (Except for above model)
Damp heat (Steady State ;
P heat (Steady ) No-applied voltage DF < 1.5 times of the initial limit
LC < 3 times of the initial limit
: kg)O(jS"C,h] ,000 cycles, AC/C Within£5% of the initial value
ischarge resistance, o —
Surge surge voltage applied DF Within the initial limit
%Rated temp, 85T Products:85C LC < 3 times of the initial limit
@ Dimensions . (unit: mm) POSCAP
1ze +0.3 +0.2 0.2 +0.2 +0.1
L code | - w H S W1 0SCAP
- | A0S | 32 16 0.9 08 12 I
Al4 3.2 1.6 1.4 0.8 1.2 e
o :
[0)]
8
. . =
0 Size list RV : Rated voltage “CD
RVl 25 40 6.3 10 =
- uF E I
33 AQ9 3
...................... W1
47 A09 o] ications
s Ls | 58 A08
100 AQ09 A14,A09
150 Al4 2
220 A4 b
8
'c undame
o structure
(8]
ﬁ Characteristics
@ TPH series characteristics list S
Size Rated | Rated | Rated |Category|Category| e LC ESR |Masimun alowsble MSL L
ik Part number | voltage |temperature|capacitance| voltage |temperature O e (LA) : (mQmax) (wﬂgﬂrurf;]eﬂst) F:gg]ow F:grfrllow
(V) (C) (uF) ) (C) max/5min.| 100kHz/20T 100KkHz*1 | < 268-,0 < 258'°c -
ATPH33MAHA*2 10 85 88 10 85 10.0 33.0 150 510 3 3
BTPHIOOMAEA®2| 6.3 | 85 100 50| 85 100 | 630 | 100 | 670 | 3 | 3 g -
AQ9 | 6TPH47MHA 6.3 105 47 6.3 105 10.0 29.6 150 510 3 &} E
TP!
4TPHB8MHA 4.0 105 68 4.0 105 10.0 27.2 150 510 3 3 é -
ETPH100MHA 2.5 105 100 2.5 105 10.0 25.0 150 510 8 8 @ o
B6TPH100MABC*2 6.3 85 100 6.3 85 10.0 126.0 70 740 3 3 g —
A14 |4TPH150MABC*2 4.0 85 150 4.0 85 10.0 120.0 70 740 3 3 @ o
ETPH220MABC*2 2.5 85 220 2.5 85 10.0 110.0 70 740 3 3 v
Please refer to page 65 for the compensation coefficient of maximum allowable ripple current. #1 100k to 500kHz,45C 32 Under development TH
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T P G Series

RoHS compliance

High capacitance

TPG series is designed to be small, have a low-profile and high capacitance .

Suitable for the space

sensitive electronic devices.

L @

@ Specifications
Items Condition Specifications
Rated voltage V) = 2.5 4.0 6.3 8.0 10 125
Surge voltage ) - 2.9 4.6 7.2 9.2 12 14
Category temperature range (C) - —55t0 +105
Capacitance tolerance (%) 120Hz/20T M : 20
Rated capacitance range (uF) 120Hz/20TC 33 to 220
Dissipation Factor (DF) 120Hz/20T Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20T Please see the attached characteristics list
Characteristics of impedance —B5C | Z/Z20c 06t020
ratio at high temp. 100kHz/+20C
and low temp. +105T | Z/Zz0t 06t 20
AC/C Within+£20% of the initial value
Endurance rateg?/g"ca]é(je%%%lied DF < 1.5 times of the initial limit
LC Within the initial limit
AC/C Within+40%,—20% of the initial value
X 0,
Damp heat (Steady State) 60 CNggp}Sligg \/fgtHégSQOh‘ DF < 1.5 times of the initial limit
LC < 3 times of the initial limit
85C, 1,000 cycles. AC/C Within£5% of the initial value
Surge 1kQ discharge resistance, DF Within the initial limit
surge voltage applied N AT
LC < 3 times of the initial limit
POSCAP
DA . . (unit: mm)
= | eDlmenSIOns Size L +03 W 103 H 0.1 +02 | W1 01
u“‘ : | ‘ L code -0.1 -0.1 : S ) )
e B1G 3.5 2.8 0.8 2.2
ri m B15G 815 2.8 0.8 2.2
diagr ()
o) . .
€ EIJ + = 9 Slze IISt RV : Rated voltage
=
ol || © RV 25 | 40 | 63 | 80 | 10 | 125
S 2 uF
y ° 33 B1G
e & T 47 B1G | B1G
o 100 B1G
Marking 150 B15G
N—— s s 0 220 |BIGBISG| B15G
g |
Recommende ©
e © . I .
noementsl | 2 @ TPG series characteristics list
Struc £
Characteristic E Si Rated Rated Rated |Category|Category DE LC ESR  |Maxmum allowable MSL
cclyii?e Part number | voltage |temperature|capacitance| voltage |temperature @5 i) (uA) | (mQmax) (pﬂ’kcrﬂsg) Reflow | Reflow
Relabit V) (C) (uF) ) (©) max/5min.| 100H2/20C | {00kHz*1 | <588 | < 580G
= 12TPG33M 12.5 85 33 10 105 10.0 41.3 70 1000 3 3
. 10TPG47M 10 85 47 8.0 105 10.0 47.0 70 1000 S 8
B1G 8TPG47M 8.0 85 47 6.4 105 10.0 37.6 70 1000 3 3
TPG 6TPG100M 6.3 85 100 5.0 105 10.0 63.0 70 1000 3 3
TPSF g 6TPG100MG 6.3 85 100 5.0 105 10.0 63.0 55 1100 3 3
PC 2 2R5TPG220M 2.5 85 220 2.0 105 10.0 55.0 70 1000 3 3
TPE € 6TPG150M 6.3 85 150 5.0 105 10.0 94.5 70 1000 3 3
. 3 B15G B6TPG150MZG 6.3 85 150 5.0 105 10.0 189.0 [35/300kHz| 1200 S S
- E 4TPG220M 4.0 85 220 3.2 105 10.0 88.0 70 1000 3 3
S o) 2R5TPG220MUG 2.5 85 220 2.5 105 10.0 110.0 [30/300kHz| 1400 8 3
2 g Please refer to page 65 for the compensation coefficient of maximum allowable ripple current. %1 100k to 500kHz.45T
. ()
TH
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Surface
mount type

~_

T P s F Series

RoHS compliance

Face down terminal type

TPSF series achieved small size, high capacitance and low ESR.

v

@ Specifications
Items Condition Specifications
Rated voltage (V) = 2.0 11
Surge voltage V) = 2.3 13
Category temperature range (C) = —55t0 +105
Capacitance tolerance (%) 120Hz/20C M : £20
Rated capacitance range (uF) 120Hz/20C 62 to 270
Dissipation Factor (DF) 120Hz/20C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20°C Please see the attached characteristics list
Characteristics of impedance —55C | Z/Z20c 061t 20
tio at high t : +
and low temp. - 100kHz/+20C +105C| 2/Ze00 0.6 t0 2.0
105TC, 1,000, AC/C Within=20% of the initial value
Endurance XHartae??e\ﬁgaegg“Spgr"ciiducts: DF < 1.5 times of the initial limit
85T, 1,000, rated voltage applied LC Within the initial limit
AC/C Within+40%,—20% of the initial value
Damp heat (Steady State) 6000,{,32;8”230\/732;;50“ DF < 1.5 times of the initial limit
LC < 3 times of the initial limit
105C, 1.000 cycles, AC/C Within£5% of the initial value
Surge L e e DF Within the initial limit
%Rated temp, 85T Products:85C LC < 3 times of the initial limit
@ Dimensions (unit: mmy
Size +02 +02 +0.1 +0.2 +0.1
. e L W H S W1
1 B2s | 35 2.8 1.9 08 2.2
[ ' ] z O Size list sy rated voltage
uF RV 2.0 11
62 B2S
270 B2S
I
 I— —1
Wi
s Lsl
@ TPSF series characteristics list
Size Rated | Rated | Rated |Category|Category DE LC ESR ESL  |Meximum aloweble MSL
code Part number | voltage |temperature|capacitance| voltage |temperature (% max) (uA) | (mQOmax) | (nHmax) (”#Elz‘%egt) F}[eflow F}[eflow
V) (C) (uF) V) (©) max/5min.| 100kHz/20C | #Tipical value T00KHZ*1 |< ezfggac < 8”5‘850
11TPSFE2MAIG| 11 85 62 10 105 8.0 136.4 [18/300kHz; 0.7 1800 3 3
B2S |2TPSF270M9G 2.0 105 270 2.0 105 8.0 108 9/300kHz| 0.7 2400 3 3
2TPSF270MBE 2.0 105 270 2.0 105 8.0 108 6/500kHz| 0.7 3200 5 5

Please refer to page 65 for the compensation coefficient of maximum allowable ripple current.

1 100k to 500kHz, 45T
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Surface
mount type I PCSEI’iES

~_

TPC series has low profile and low ESR.

TPC series is ideal for designing thinner and smaller products.
B1 size is miniaturized, low profile version of TPC series. @
@ Specifications
Items Condition Specifications
Rated voltage V) = 25 4.0 6.3 8.0 10 125
Surge voltage V) = 2.9 4.6 7.2 9.2 12 14
Category temperature range ('C) - —55t0 +105
Capacitance tolerance (%) 120Hz/20C M £20
Rated capacitance range (uF) 120Hz/20TC 10 to 330
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20C Please see the attached characteristics list
Characteristics of impedance —55T | Z/Zeoc 0.6t020
ratio at high temp. 100kHz/+20T
and low temp. +105C | Z/Ze0c 06to20
AC/C ithin+209 initi
105C, 2,000, rated voltage applied Within+£20% of the initial value
Endurance %Rated temp. 85T products: DF < 1.5 times of the initial limit
85T, 1,000h, rated voltage applied
LC Within the initial limit
AC/C Within+409%,—20% of the initial value
Damp heat (Steady State) eotNggggliggoegtHéggor], DF < 1.5 times of the initial limit
LC < 3 times of the initial limit
105T, 1,000 cycles, AC/C Within+5% of the initial value
1kQ discharge resistance, R PP
A Surge surge voltage applied DF Within the initial limit
POSCAP *Rated temp. 85T products : 85C LC < 3 times of the initial limit
P @ Dimensions @ Size list RV : Rated voltage
Cl L RV 25 | 40 | 63 | 80 | 10 | 125
& i
= 10 B1
(6]
% L 15 B1
2 -+ z 22 B1
I 33 B1 B1
a7 B1 B1
o 56 B1
3 T 68 D2
E 100 D2 D2
£ AJ Li, wi 150 D2 D2
(6]
Characteristics lﬂ_J 330 D2
ielell ey (unit: mm)
; Size +0.2 +0.2 +0.1 +02 +0.1
PU oo L W H S W1
o B1 35 28 1.1 08 22
o D2 7.3 43 1.9 1.3 2.4
TPSF )
Qo
TPC 2
=
TPE g
1]
‘ £
TPL-TPLF o
: il
B \5
. ()
TH
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@ TPC series characteristics list

size | o Rated | Rated | Rated |Category Category| LC ESR Ma:(iipﬂalll?cﬁmétlme MSL
code | Partnumber | voltage | temperature capacitance| voltage |temperature (% max) (uA) | (mOmax) e F::ILOW Ftigﬂ]ov'v
V) (C) (uP) V) (©) max/5min.| 100kH/20C | 00kHz#1 | <5085 | ST
12TPC15M 12.5 85 15 10 105 10.0 18.8 80 800 3 3
12TPC10M 12.5 85 10 10 105 10.0 125 80 800 3 3
10TPC33MB 10 85 33 8.0 105 10.0 33.0 70 1000 3 3
8TPC22M 8.0 85 22 6.3 105 10.0 17.6 70 1000 3 3
B1 |6TPC47MB 6.3 85 47 5.0 105 10.0 29.6 70 1000 3 3
B6TPC47M 6.3 85 47 5.0 105 10.0 29.6 55 1100 3 3
6TPC33M 6.3 85 33 5.0 105 10.0 20.8 70 1000 3 3
4TPC47M 4.0 85 47 3.2 105 10.0 18.8 70 1000 3 3
2R5TPC56M 2.5 85 56 2.0 105 10.0 14.0 70 1000 3 3
10TPC100M 10 105 100 10 105 10.0 100.0 45 1700 3 2a
10TPC68M 10 105 68 10 105 10.0 68.0 45 1700 3 2a
8TPC150M 8.0 105 1560 8.0 105 10.0 120.0 40 1900 3 2a
o2 B6TPC330MA 6.3 85 330 5.0 105 10.0 207.9 40 1900 3 2a
B6TPC150M 6.3 105 150 6.3 105 10.0 94.5 40 1900 3 2a
6TPC100M 6.3 105 100 6.3 105 10.0 63.0 45 1700 3 2a

Please refer to page 65 for the compensation coefficient of maximum allowable ripple current.
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Surface ._RoHS compliance
mount type Series .

~_

TPE series has low ESR and can aid in creating thinner and smaller products.
This page focuses on the smaller packages within the series.

@ Specifications
Items Condition Specifications
Rated voltage V) - 2.0 25 4.0 6.3 8.0 10
Surge voltage ) - 2.3 2.9 4.6 7.2 9.2 12
Category temperature range (C) = —55to +105
Capacitance tolerance (%) 120Hz/20°C M : £20
Rated capacitance range (uF) 120Hz/20C 47 t0 470
Dissipation Factor (DF) 120Hz/20T Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20C Please see the attached characteristics list
Characteristics of impedance —B5C | Z/Z20c 06t020
ratio at high temp. 100kHz/+20C
and low temp. +105T | Z/Z20c 0.6t020
~ thint209 A
105%, 1,000 rated voltage applied Cc/C Within£20% of the initial value
Endurance *Rated temp. 85T products: DF < 1.5 times of the initial limit
85T, 1,000h, rated voltage applied
LC Within the initial limit

Within+50%, —20%(2R5TPE220MDGB(MAZB.MAPB MAFB),
2R5TPE330MAZB,2TPE330MFB(MAFB.MADGB)

§ AC/C ETPES30MASGB,2TPE470MAJGB)
Damp heat (Steady State) | °° Noonoioq cas Within+40%, —20% of the iniial value (Except for the above model)
DF < 1.5 times of the initial limit
A LC < 3 times of the initial limit
Posc P _ AC/C Within+5% of the initial value
. . 105T, 1,000 cycles, 1kQ discharge
Surge resistance,surge voltage applied DF Within the initial limit
%Rated temp 85T products:85C - o
LC < 3 times of the initial limit
o . . . .
£ @ Dimensions @ Size list AV Rated voltags
c | L AVl 20 | 25 | 40 | 63 | 80 | 10
= 4
@ a7 B2
0]
[0} 100 B2 B2 B2
=
+ 120 B2
150 B2 B2
o 220 B2 B2 B2
T 330 B2 B2
5 T —,_I_ 470 B2
9
=
=
Characteristics E LLJ LLJ LMJ
cliability
(unit: mm)
=
Size +0.2 +0.2 +0.131 +0.2 +0.1
- code L W H S W1
PG B2 3.5 2.8 1.9 0.8 2.2
TPSF 0] %1 +0.2.C3
Q
PC b
bt
TPE g
5]
‘ £
TPL-TPLF ]
Y
B =
3
TA wn
TH
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@ TPE series characteristics list

S 5 Rated Rated Ra'_ced Category | Category DF LC ESR Maﬁ%?gcﬂggn?ble MSL
code | Part number vol(‘izge tem:z%z)ature cap(afll't:a)nce vog?)ge tem?%z;ture (% max) maE(L/lér;in. 1(88%?/23% 1(81 &W% Rtgrf%v thgmv
z* ' | <260C | < 250T

10TPE47MAZB| 10 85 47 8.0 105 8.0 47.0 35 1400 3 3
8TPE100MAZB 8.0 85 100 6.3 105 8.0 80.0 35 1400 3 3
B6TPE220MAZB 6.3 85 220 5.0 105 10.0 138.6 35 1400 3 3
B6TPE220MAPB#2| 6.3 85 220 5.0 105 10.0 138.6 25 1400 3 3
B6TPE150MAZB 6.3 85 150 5.0 105 8.0 94.5 35 1400 3 3
B6TPE150MAPB 6.3 85 150 50 105 8.0 94.5 25 1600 3 3
B6TPE120MAZB 6.3 85 120 50 105 8.0 75.6 35 1400 3 3
6TPE100MPB 6.3 105 100 6.3 105 8.0 63.0 25 1600 3 3
B6TPE100MAZB 6.3 85 100 5.0 105 8.0 63.0 35 1400 3 3
4TPE220MAZB 4.0 85 220 3.2 105 8.0 88.0 35 1400 3 3
4TPE150MAZB 4.0 85 150 3.2 105 8.0 60.0 35 1400 3 3
4TPE150MAUB 4.0 85 150 3.2 105 8.0 60.0 30 1500 3 3

B2 |4TPE100MZB 4.0 105 100 4.0 105 8.0 40.0 35 1400 3 3
2R5TPE330MAZB 2.5 85 330 2.0 105 8.0 82.5 35 1400 3 3
ETPE330MASGB*2| 2.5 85 330 2.0 105 8.0 165.0 |9/300kHz | 3200 3 3
2R5TPE220MZB 2.5 105 220 2.5 105 8.0 55.0 35 1400 3 3
2R5TPE220MLB 2.5 105 220 2.5 105 8.0 55.0 21 1700 3 3
2R5TPE220MIB 2.5 105 220 25 105 8.0 110.0 18 1800 3 3
2R5TPE220MFGB 2.5 105 220 2.5 105 8.0 110.0 |15/300kHz| 1800 3 3
2R5TPE220MDGB 2.5 105 220 2.5 105 8.0 110.0 |13/300kHz| 2000 3 3
2R5TPE220MAZB 2.5 85 220 2.0 105 8.0 56.0 35 1400 3 3
2R5TPE220MAPB 2.5 85 220 2.0 105 8.0 56.0 25 1600 3 3
2RETPE220MAFB 2.5 85 220 2.0 105 8.0 110.0 15 2000 3 3
2TPE470MAJGB*2 2.0 85 470 1.8 105 10.0 188.0 [11/300kHz| 2300 3 3
2TPE330MFB 2.0 105 330 2.0 105 8.0 132.0 15 2000 3 3
2TPE330MAFB 2.0 85 330 1.8 105 8.0 132.0 15 2000 3 3
2TPE330MADGB 2.0 85 330 1.8 105 8.0 132.0 |13/300kHz | 2000 3 3

Please refer to page 65 for the compensation coefficient of maximum allowable ripple current.

%1 100k to 500kHz,45C 32 Under development
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Surface RoHS compliance
mount type Series

~_

TPE series has low ESR and can aid in creating thinner and smaller products.

NN

@ Specifications
Items Condition Specifications
Rated voltage ) - 25 4.0 6.3 10
Surge voltage ) - 2.9 4.6 7.2 12
Category temperature range (C) = —55to +105
Capacitance tolerance (%) 120Hz/20°C M : £20
Rated capacitance range (uF) 120Hz/20°C 68 to 1,500
Dissipation Factor (DF) 120Hz/20C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20°C Please see the attached characteristics list
Characteristics of impedance —B5C | Z/Z20c 06t020
ratio at high temp. 100kHz/+20C
and low temp. +105TC | Z/Z=0c 06tc20
1057, 2,000h, AC/C Within+£20% of the initial value
rated voltage applied
Endurance %Rated temp, 85T products: DF < 1.5 times of the initial limit
85, 1,000h, rated voltage applied
BTPE330MAP,8TPE470MAZU:85T,2,000h LC Within the initial limit
Within+50%, —20% of the initial value (2R5TPE470M (IF,C9,7),
2R5TPE330M (IF,C.9,7), 2R5TPE220M (IF,C.9,7),
AC/C 2R5TPE1000M (I,F), 2R5TPE 1500M (F.C)>
Damp heat (Steady State) | 0§20 10 98%RH. S00N, Within+40%, —20% of the iniial value (Except for the above model)
DF < 1.5 times of the initial limit
LC < 3 times of the initial limit
POSCAP 105, 1,000 cycles, AC/C Within£5% of the initial value
o | Surge 1kgu?ésec\'}glrt%ege'easé%ﬁferéce' DF Within the initial limit
— | #Rated temp. 85T products:85C LC < 3 times of the initial limit
el @ Dimensions @ Size list AV - Rated voltags
. _'%3 ‘ L uF Y 2.0 2.5 4.0 6.3 10
; o 68 D2E
tsist | & 100 D2E
Z 150 D2E D2E
- “ % + = 220 D2E D2E D2E D3L
o (0} 330 D2E D2E D2ED3LD4 D4
oations 470 D2E D3L D4 D15E
680 D3L D4 D4
Marking 1,000 D4
FEEHERGET 1,500 D4
4 ttern 3 T -
jimension g (unit: mm)
Recom nd: . v
olger 5 Sizecode | L 0.3 W 0.2 H $0.23%1 g 0.2 W1 0.1
g : s s wi DIE | 73 4.3 1.4 11 2.4
ru 5 D2E /.3 4.3 1.8 1.8 2.4
haracteristics | @ D3L 7.3 4.3 2.8 1.3 2.4
D4 /.3 4.3 3.8 1.3 2.4
%1 +0.1:D2E,D15E

@ TPE series characteristics list

— 2 . Rated | Rated | Rated |Category|Category DF LC ESR Ma:(ii;gllierﬂcﬂlrlrue\ﬁble MSL
. S code Part number | voltage |temperature |capacitance| voltage tempgrature (% max) (uA)' (mQmax) e B{g&ov'v Ht:pnow
= (V) () (uF) ) (©) max/5min.| 100kH2/20C | 100kHZ1 | < o886 | < aebo
TPE 3 D15E|GTPE47OMAZU*2| 6.3 85 470 5.0 105 | 100 | 296.1 35 1700 | 3 | 2a
o g 10TPEGSM 10 105 68 | 10 105 10.0 68.0 25 2400 | 3 | 2a
B g BTPE330MAP 6.3 85 330 5.0 105 | 10.0 | 2079 25 2400 | 3 | 2a
2 = BTPE220MAP 6.3 85 220 5.0 105 100 | 1386 25 2400 | 3 | 2a
TA B D2E|6TPE220M 6.3 105 220 6.3 105 100 | 1386 25 2400 | 3 | 2a
BTPE220MI 6.3 105 220 6.3 105 100 | 1386 18 2800 | 3 | 2a
TH BTPE150M 6.3 105 150 6.3 105 10.0 945 25 2400 | 3 | 2a
BTPE150MI 6.3 105 150 6.3 105 10.0 945 18 2800 | 3 | 2a
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@ TPE series characteristics list

Size Rated Rated Rated |Category |Category DF LC ESR Ma:(iipfglllycamétlble MSL
heae Part number | voltage |temperature|capacitance| voltage |temperature (% max) (/_zA). (mQmax) (MArmMS) Ftieflow Ftﬁeflow
V) (C) (uF) W) (C) max/5min.| 100kH2/20C | {0z | <508 | 2T,
B6TPE150MF 6.3 105 150 6.3 105 10.0 94.5 15 3100 3 2a
B6TPE100M 6.3 105 100 6.3 105 10.0 63.0 25 2400 3 2a
B6TPE100MI 6.3 105 100 6.3 105 10.0 63.0 18 2800 3 2a
4TPE330M 4.0 105 330 4.0 105 10.0 132.0 25 2400 8 2a
ATPE330MI 4.0 105 330 4.0 105 10.0 132.0 18 2800 3 2a
4TPE220M 4.0 105 220 4.0 105 10.0 88.0 25 2400 3 2a
ATPE220MI 4.0 105 220 4.0 105 10.0 88.0 18 2800 3 2a
ATPE220MF 4.0 105 220 4.0 105 10.0 88.0 15 3100 8 2a
ATPE150MI 4.0 105 150 4.0 105 10.0 60.0 18 2800 3 2a
2R5TPE470MI 25 105 470 25 105 10.0 1175 18 2800 3 2a
2R5TPE470MF 25 105 470 25 105 10.0 1175 15 3100 3 2a
2R5TPE470MC 2.5 105 470 2.5 105 10.0 1175 12 3500 8 2a
2R5TPE470M9 2.5 105 470 2.5 105 10.0 1175 9 3900 3 2a
D2E|2R5TPE470M7 25 105 470 25 105 10.0 1175 7 4400 3 2a
2R5TPE330M 25 105 330 25 105 10.0 82.5 25 2400 3 2a
2R5TPE330MI 2.5 105 330 2.5 105 10.0 82.5 18 2800 8 2a
2R5TPE330MF 2.5 105 330 2.5 105 10.0 82.5 15 3100 3 2a
2R5TPE330MC 25 105 330 25 105 10.0 82.5 12 3500 3 2a
2R5TPE330M9 25 105 330 25 105 10.0 82.5 9 3900 3 2a
2R5TPE330M7 2.5 105 330 2.5 105 10.0 82.5 7 4400 8 2a
2R5TPE220M 2.5 105 220 2.5 105 10.0 55.0 25 2400 3 2a
2R5TPE220MI 25 105 220 25 105 10.0 55.0 18 2800 3 2a
2R5TPE220MF 25 105 220 25 105 10.0 55.0 15 3100 3 2a POSCAP
2R5TPE220MC 2.5 105 220 2.5 105 10.0 55.0 12 3500 8 2a -
2R5TPE220M9 2.5 105 220 25 105 10.0 55.0 9 3900 3 2a Line-up
2R5TPE220M7 2.5 105 220 2.5 105 10.0 55.0 7 4400 3 2a
10TPE220ML 10 105 220 10 105 10.0 220.0 25 2400 — 2a
10TPE220MIL 10 105 220 10 105 10.0 220.0 18 2800 — 2a N
B6TPE330ML 6.3 105 330 6.3 105 10.0 207.9 25 2400 3 2a 2 1
B6TPE330MIL 6.3 105 330 6.3 105 10.0 207.9 18 2800 3 2a g’
B6TPE330MFL 6.3 105 330 6.3 105 10.0 207.9 15 3100 3 2a = 53t 5
D3L 4TPE470ML 4.0 105 470 4.0 105 10.0 188.0 25 2400 8 2a % planation o
4TPE470MIL 4.0 105 470 4.0 105 10.0 188.0 18 2800 3 2a (0] S
4TPE470MFL 4.0 105 470 4.0 105 10.0 188.0 15 3100 3 2a ecifications
4TPE470MCL 4.0 105 470 4.0 105 10.0 188.0 12 3500 3 2a -
2R5TPEGBOML 2.5 105 680 2.5 105 10.0 170.0 25 2400 8 2a g | Recommence
2R5TPEGBOMFL 2.5 105 680 2.5 105 10.0 170.0 15 3100 3 2a § ‘ ;‘,“: <l
2R5TPEGBOMCL 2.5 105 680 25 105 10.0 170.0 12 3500 3 2a T f=ihs
10TPE330M 10 105 330 10 105 10.0 330.0 25 3000 — 2a < R
B6TPEGBOM 6.3 105 680 6.3 105 15.0 4284 25 3000 8 2a S
B6TPEGBOMI 6.3 105 680 6.3 105 15.0 428.4 18 3500 3 2a =
BTPE470M 6.3 105 470 6.3 105 150 | 296.1 25 3000 | 3 | 2a e
B6TPE470MI 6.3 105 470 6.3 105 15.0 296.1 18 3500 3 2a —
B6TPE330MAA 6.3 85 330 5.0 105 10.0 207.9 10 4400 8 2a .
O ATPEBSOMI 4.0 105 680 4.0 105 15.0 272.0 18 3500 3 2a o
ATPEBSOMF 4.0 105 680 4.0 105 15.0 272.0 15 3900 3 2a ® o
2R5TPE1000MI 25 105 1000 25 105 15.0 250.0 18 3500 3 2a a .
2R5TPE1000MF 2.5 105 1000 2.5 105 15.0 250.0 15 33900 8 2a E
2R5TPE1500MF 2.5 105 1500 2.5 105 15.0 375.0 15 3900 — 2a 3 -
2R5TPE1500MC 2.5 105 1500 2.5 105 15.0 375.0 12 4400 — 2a E
Please refer to page 65 for the compensation coefficient of maximum allowable ripple current. %1 100k to 500kHz.45C %2 Under development \?EJ o
c TPF
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Surface
mount type I PBSEI’iES

~_

TPB series are the standard products corresponding to the

diversification of the needs. @ % % 6

B2 size is the miniaturized version of TPB series.

@ Specifications
Items Condition Specifications
Rated voltage ) = 2.5 4.0 6.3 10
Surge voltage ) = 2.9 4.6 7.2 12
Category temperature range (C) = —55 to +105
Capacitance tolerance (%) 120Hz/20°C M : £20
Rated capacitance range (uF) 120Hz/20°C 33t0470
Dissipation Factor (DF) 120Hz/20TC Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/+20T Please see the attached characteristics list
Characteristics of impedance —55TC | Z/Zz0c 0.6tc20
ratio at high temp. 100kHz/20°C
and low temp. +105TC | Z/Z=0c 06tc20
105T, 2,000h AC/C Within£20% of the initial value
B2 size :105C, 1,000h,
Endurance Rated voltage applied DF < 1.5 times of the initial limit
*Rated temp. 85T products: — .
85T, 1,000h, rated voltage applied LC Within the initial limit
AC/C Within+40%,—20% of the initial value
( 0,
Damp heat (Steady State) | &0 cNog_gptg"gg \/j’gt'é;go“' DF < 1.5 times of the initial limit
LC < 3 times of the initial limit
105T, 1,000 cycles, AC/C Within+5% of the initial value
T1kQdischarge resistance, - .
A Surge surge voltage applied DF Within the initial limit
POSC P *Rated temp. 85C products:85C LC < 3 times of the initial limit
J“’ .
o @ Dimensions @ Size list RV - Rated voltage
=1
@ L RVl 25 40 6.3 80 | 100
5 uF
= 33 B2
(4]
Q2 47 B2
[} =
& + 68 B2 B2
100 B2
150 D3L
o T 220 D3L D3L.D4
3 330 D3L | D3L.D4 D4
©
ndemental | 2 s s w1 470 D4
strus re _LC)
Characteristics | @
'_
Ity (unit: mm)
U Size 0251 +02 +02%2 102 £0.1
7‘ eoh L W H S Wi
: B2 35 28 1.9 0.8 2.2
. D3L 7.3 4.3 2.8 1.3 2.4
o g D4 7.3 43 38 1.3 24
>
. = %1 +0.3D3L.D4
TPE c %2 +0.1:B2
TPB g
TPL-TPLF o
: il
7] \5
. ()
TH
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@ TPB series characteristics list

sie | Rated Rated Rated |Category |Category DE LC ESR Ma;(iig;]lll?cﬁmatlble MSL
code | Part number vol('i?)ge temrz%?ture capgzllt:e;nce vog?)ge tem?%a)ture (% max) ma&l;é%in. 1%?)%?/%% G ?21 Fég;l]%w Ftigg]%w
100kHz*T | <2607 | < 250C
10TPB47M 10 105 47 10 105 8.0 47.0 70 1100 3 3
10TPB33M 10 105 33 10 105 8.0 33.0 70 1100 3 3
B2 |6TPB68M 6.3 105 68 6.3 105 8.0 42.8 70 1100 3 3
4TPBB8M 4.0 105 68 4.0 105 8.0 27.2 70 1100 3 3
2R5TPB100M 2.5 105 100 2.5 105 8.0 25.0 70 1100 3 3
10TPB220ML | 10 105 220 10 105 10.0 | 2200 40 2000 | — | 2a
10TPB150ML | 10 105 150 10 105 10.0 150.0 40 2000 3 2a
6TPB330ML 6.3 105 330 6.3 105 10.0 | 207.9 40 2000 3 2a
Psk 6TPB330MAL 6.3 85 330 5.0 105 10.0 | 207.9 40 2000 3 2a
6TPB220ML 6.3 105 220 6.3 105 10.0 138.6 40 2000 3 2a
4TPB330ML 4.0 105 330 4.0 105 10.0 132.0 40 2000 3 2a
10TPB330M 10 105 330 10 105 10.0 | 3300 35 3000 | — | 2a
10TPB220M 10 105 220 10 105 10.0 | 2200 40 3000 3 2a
o4 6TPB470M 6.3 105 470 6.3 105 15.0 | 296.1 35 3000 3 2a
6TPB330M 6.3 105 330 6.3 105 10.0 | 2079 40 3000 3 2a

Please refer to page 65 for the compensation coefficient of maximum allowable ripple current.

% Red letters : New models

#1 100k to 500kHz,45T

POSCAP

Selection guide

Fundamen
structure

Technical data

Characteristics

Reliability

TPU

Surface mount type




Surface TPL o TPLF
mount type i
Serles Face down terminal type

~_
TPL series is designed with an unigue face down terminal structure
to achieve low ESL and low ESR performance. a /‘ =|
apn . (back)
@ Specifications ac
Items Condition Specifications
Rated voltage V) - 1.8 2.0 25 4.0 6.3
Surge voltage ) - 2.1 2.3 2.9 4.6 7.2
Category temperature range (C) = —55 to +105
Capacitance tolerance (%) 120Hz/20°C M : £20
Rated capacitance range (uF) 120Hz/20°C 100 to 560
Dissipation Factor (DF) 120Hz/20T Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20°C Please see the attached characteristics list
Characteristics of impedance —55C | Z/Z=0t 0.6tc20
ratio at high temp. 100kHz/+20C
and low temp. +105TC | Z/Z=0c 061020
105T, 2,000 rated voltage applied AC/C Within£20% of the initial value
(2R5TPL330M9U,
Endurance XTPL470M7U:1,000h) DF < 1.5 times of the initial limit
*Rated temp, 85T products:85C, . R
1,000h, rated voltage applied LC Within the initial limit
AC/C Within+50%,—20% of the initial value
( 0,
Damp heat (Steady State) 60 C,\]g_gptgngg \/;’gtHé;gOh‘ DF < 1.5 times of the initial limit
LC < 3 times of the initial limit
. 0 -
105C, 1,000 cycles, AC/C Within£5% of the initial value
Surge 1kQ déschalgcgezg rBSIstlar:jce, DF Within the initial limit
surge voltage applie
POSCAP LC < 3 times of the initial limit
0 D|menS|0nS 0 Slze IISt RV : Rated voltage
o | L Vs 20 25 40 6.3
2 ‘ uF
x 100 D12T
2 } = 150 D12T D15T
E 220 D12T.D2T D15T D15T D15T
Q
(0} 330 D15T.D2T
s . ] = 470 D15T D2T D2T
— S2—f
ﬂ r Wi 560 paT
3
(1]
19) ~
©
Q
st re = SS;" (=)
b e [54] +)
Characteristics e
jility
PU (unit: mm)
P Size | 0.3 W02 | H=*01 |g]/Sp#02| §3 +0.1 | G4 02 | W] *0.1
. code
o D12T 7.3 4.3 1.1 1.1 1.1 2.3 2.8
SF ]
. 2 D15T 7.3 4.3 1.4 1.1 1.1 2.3 2.8
N 7 = D2T 7.3 4.3 1.8 1.1 1.1 2.3 2.8
& 5
. <]
PB £
TPL-TPLF §
P ‘g
. 0
TH




@ TPL series characteristics list

28 | part number vRolsicTaEd Rated | Rated |Category Category| LC ESR ESL Mﬁéipﬂ;ﬁléncﬂ"rgﬁble MSL
code (V)ge temrz%?ture cap(aﬁlt:a)nce vol('i?)ge temperature (% max) mag(l}lgrz'lin. 1((%%?/2())% iﬁ;;lc;?\z)ltj)e (mArmi)] F@g{,!‘;,",” BESI\L%V.V
100kHz*1 | < 260C|< 250T
BTPL100OMD 6.3 105 100 6.3 105 100 | 126.0 25 1.0 2100 3 2a
D12T|4TPL150MD 4.0 105 150 4.0 105 100 | 120.0 25 1.0 2100 3 2a
2TPL220MD 2.0 105 220 2.0 105 10.0 88.0 25 1.0 2100 3 2a
BTPL220MAU 6.3 85 220 5.0 105 100 | 2772 25 0.9 2100 3 2a
BTPL150MU 6.3 105 150 6.3 105 100 | 189.0 25 0.9 2100 3 2a
4TPL220MKU 4.0 105 220 4.0 105 100 | 176.0 20 0.9 2400 | 3 | 2a
D15T|2R5TPL330MFU | 25 105 330 25 105 10.0 | 165.0 15 09 2800 | 3 | 2a
2RBTPL330MSU | 2.5 105 330 25 105 10.0 | 165.0 9 0.9 3600 | 3 | 2a
2R5TPL220MIU 2.5 105 220 2.5 105 100 | 1100 18 0.9 2500 3 2a
XTPL470M7U32 1.8 105 470 1.8 105 100 | 1692 7 0.9 1000 3 2a
2R5TPL470M9 2.5 105 470 2.5 105 100 | 1175 9 0.8 3900 3 2a
2R5TPL470M8 2.5 105 470 2.5 105 100 | 235.0 8 0.8 4100 3 2a
D2T |2R5TPL470M7 2.5 105 470 2.5 105 100 | 235.0 7 0.8 4400 3 2a
2RBTPL330M9 25 105 330 25 105 10.0 825 9 08 3900 | 3 | 2a
2RETPL330M8 25 105 330 25 105 10.0 | 165.0 8 08 4100 | 3 | 2a
%1 100k to 500kHz45C %2 Under development
@ TPLF series characteristics list
Size Rated | Rated | Rated |Category|Category| - LC ESR ESL Maﬁiun;lliglcamble MSL
code | Part number voltage |temperature |capacitance| voltage |temperature G (uA)_ (mQmax) (nHmax) e Reflow | Reflow
V) (C) (uF) V) (C) max/5min.| 100kHz/20C | #Tigical valte | 100KHZ*1 | < SaB | < SBic
ETPLF330M632 2.5 105 330 2.5 105 100 | 1650 6 0.5 4700 3 2a
ETPLF330M532 2.5 105 330 25 105 10.0 | 1650 5 0.5 5200 3 2a
2TPLFBB0MS 20 105 560 20 105 10.0 | 2240 5 05 5200 | 3 | 2a
2TPLFBB0MA4E 20 105 560 20 105 10.0 | 224.0 |4/500kHz| 0.5 5200 | 3 | 2a
oeT 2TPLF470MB 2.0 105 470 2.0 105 10.0 | 188.0 6 0.5 4700 3 2a
2TPLF470M5 2.0 105 470 2.0 105 10.0 | 188.0 5 0.5 5200 3 2a
2TPLF470M4E 2.0 105 470 2.0 105 10.0 | 188.0 |4/500kHz| 0.5 5200 3 Pa
2TPLF220M5 2.0 105 220 2.0 105 10.0 88.0 5 0.5 5200 3 2a

Please refer to page 65 for the compensation coefficient of maximum allowable ripple current.
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Surface T P F (Tpasee)
mount type =
g2 Serles High capacitance

~_
TPF series achieves low ESR and high capacitance in the standard form.
I.:-i.. P i-. ~,
© Specifications
Items Condition Specifications
Rated voltage V) - 2.0 25 4.0 6.3 10
Surge voltage ) - 2.3 29 4.6 7.2 12
Category temperature range (C) - —55 to +105
Capacitance tolerance (%) 120Hz/20°C M : £20
Rated capacitance range (uF) 120Hz/20C 150 to 1000
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20C Please see the attached characteristics list
Characteristics of impedance —B5C | Z/Z20¢ 06t020
ratio at high temp. 100kHz/4+20C
and low temp. +105C | Z/Z20c 0.6t020
) AC/C Within+£20% of the initial value
Endurance rat;c?so?faeg'ggggfied DF < 1.5 times of the initial limit
LC Within the initial limit
AC/C Within+50%,-20% of the initial value(2TPF220MB6,2TPF330MB ETPF1000M6H (5H))
Damp heat (Steady State) 60T, 90 to 95%RH, 500h, Within+40%, —20% of the initial value (Except for the above model)
Y MEEEEE veliEee DF < 1.5 times of the initial limit
LC < 3 times of the initial limit
= —
105%, 1,000 cycles, AC/C Within£5% of the initial value
A Surge 1kQ dischalccge resis‘T_aréce, DF Within the initial limit
surge voltage appliel
Posc P & ge app LC < 3 times of the initial limit
(unit: mm)
3 0 Dimensions Siée L $03 | W02 |H02x1| g=02 |\ =01
5 ‘ L code
tcm D2E 7.3 4.3 1.8 1.3 2.4
-E D3L 7.3 4.3 2.8 1.8 2.4
(6]
% + = D4 7.3 4.3 3.8 1.3 ‘ 2.4
1] 1 +0.1:D2E
L] I
3 . .
8 0 Slze “St RV : Rated voltage
©
8 s s w1 " RVl 20 25 40 6.3 10.0
=
Characteristics o 150 D3L
e 220 D2E D3L
eliability 330 D2E D3L D3L D3L
; 470 D4,D3L D3L D4
o 680 D4D3L| D4
TPH 1,000 D4
P
TPSF o
o
PC 2
. £
PE B
o
‘ £
TPL-TPLF o
L
TPF 5
. ()
TH
100




@ TPF series characteristics list

Size Rated | Rated | Rated |Category Category| o LC ESR Ma?iipn[])lljemcﬁm?me MSL
e Part number | voltage |temperature|capacitance| voltage temperature (% max) (uA). (mQmax) Chs Fégg,%w Fzgg]%w
V) () (uF) V) (C) max/5min. | 100kH/20C | 100kHZ | <585 | < 286G
D2E 2TPF330M6 2.0 105 330 2.0 105 10.0 132.0 6 4400 — 2a
2TPF220M6 2.0 105 220 2.0 105 10.0 88.0 6 4400 — 2a
10TPF150ML | 10 105 150 10 105 10.0 150.0 15 3600 — 2a
6TPF330M9L 6.3 105 330 6.3 105 10.0 207.9 9 3900 8 2a
B6TPF220ML 6.3 105 220 6.3 105 10.0 138.6 12 4000 3 2a
BTPF220M9L %2 6.3 105 220 6.3 105 10.0 138.6 9 3900 3 2a
BTPF220M5L 2 6.3 105 220 6.3 105 10.0 138.6 5 4400 3 2a
4TPF470ML 4.0 105 470 4.0 105 10.0 188.0 10 4400 3 2a
D3L 4TPF330ML 4.0 105 330 4.0 105 10.0 132.0 12 4000 3 2a
2R5TPFE80ML 2.5 105 680 2.5 105 10.0 170.0 10 4400 3 2a
2R5TPF680M7L 2.5 105 680 2.5 105 10.0 170.0 7 4400 3 2a
2R5TPF680M6BL 2.5 105 680 2.5 105 10.0 170.0 6 4400 3 2a
2R5TPF470ML 2.5 105 470 2.5 105 10.0 1175 10 4400 3 2a
2R5TPF470M7L 2.5 105 470 2.5 105 10.0 1175 7 4400 3 2a
2R5TPF470MBL 2.5 105 470 2.5 105 10.0 1175 6 4400 3 2a
2R5TPF330M7L 2.5 105 330 2.5 105 10.0 82.5 7 4400 3 2a
B6TPF470MAH 6.3 105 470 6.3 105 10.0 296.1 10 4400 3 2a
4TPFG80MAH 4.0 105 680 4.0 105 10.0 272.0 10 4400 3 2a
Da ETPF1000MBH 2.5 105 1000 2.5 105 10.0 250.0 6 5600 3 2a
ETPF1000M5H 2.5 105 1000 2.5 105 10.0 250.0 B 6100 3 2a
ETPF680M5H:2 2.5 105 680 2.5 105 10.0 170.0 5 6100 3 2a
ETPF470M5H:2 2.5 105 470 2.5 105 10.0 1175 B 6100 3 2a

Please refer to page 65 for the compensation coefficient of maximum allowable ripple current.

%1 100k to 500kHz,45C %2 Under development
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(For the car electronics)

TA series is designed for automotive use with improved humidity-resistance
and high thermal tolerance.
They are produced in a "ISO/TS16949" certified factory.
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@ Specifications
Items Condition Specifications

Rated voltage ) - 2.5 \ 4.0 \ 6.3 \ 10
Surge voltage ) - 2.9 \ 4.6 \ 7.2 \ 12
Category temperature range (C) = —55 to +105
Capacitance tolerance (%) 120Hz/20C M : 20
Rated capacitance range (u«F) 120Hz/20C 47 to 680
Dissipation Factor (DF) 120Hz/20C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20TC Please see the attached characteristics list

isti i o —55C | Z/Z20c 0.6 to 2.0
T I o T e D, leEiREHEDE F105C } Z/Zzot 0.6 10 2.0

105C, 2,000h, AC/C Within+20% of the initial value

Endurance (B2 size : 1,000h) DF = 1.5 times of the initial limit
rated voltage applied LC Within the initial limit

857G, 85 to S0%AH. 500h AC/C Within+40°Ay,f20% of thg i'n'itial‘ vglue 1

Damp heat(Load) e voltage apﬁlied ! DF =15 t!mes of the !n!t!al I!m!t

LC = 1.5 times of the initial limit

105°C, 1,000 cycles, AC/C Within£5% of the initial value
Surge 1kQ) discharge resistance, DF Within the initial limit

surge voltage applied LC < 3 times of the initial limit

¥ 1 Within +50%, —20% of the initial value(2R5TAE470M(F). 2R5TAE330M(F, 1), 2R5TAE220M(F.9))

@ Dimensions (wnit: mm)
Size code | L £03%2 | W 02 | H 02%1 | g=02 | w1 %01
L B2 35 2.8 1.9 0.8 2.2
D2E 748 4.3 1.8 118 2.4
D3L 7.3 4.3 2.8 1.3 2.4
_|_ = %1 +0.1:D2EB2 %2 +0.2:82
0 Slze IISt RV : Rated voltage
uF Y 2.5 4.0 6.3 10
- 47 B2 B2
68 B2 D2E
100 B2
150 D2E D3L
Ls. s W1 220 DBE D2E DoE DAL
330 D2E D3L
470 D2E D3L
680 D3L
@ TA series characteristics list
Size Rated Rated Rated |Category|Category DF LC ESR Maximllimalluw?ble MSL
code Part number | voltage |temperature|capacitance| voltage |temperature (% max) (uA) | (mQmax) (Wf,iﬁ'ﬁns) Ftkgrrl%w Ftiggl%w
(V) (C) (uF) V) () ° max/5min.| 100kHz/20T | 7 00kHz* | < 260¢ | < 250C
10TAB47M 10 105 47 10 105 8.0 47.0 70 1100 3 3
go |ETABESBM 6.3 105 68 6.3 105 8.0 42.8 70 1100 3 3
BTAB47M 6.3 105 a7 6.3 105 8.0 29.6 70 1100 3 3
4TAB100M 4.0 105 100 4.0 105 8.0 40.0 70 1100 3 3
10TAEGSM 10 105 68 10 105 10.0 68.0 25 2400 3 3
BTAE220M 6.3 105 220 6.3 105 10.0 138.6 25 2400 3 3
BTAE220MI 6.3 105 220 6.3 105 10.0 138.6 18 2800 3 3
6TAE150M 6.3 105 150 6.3 105 10.0 945 25 2400 3 3
ATAE220M 4.0 105 220 4.0 105 10.0 88.0 25 2400 3 3
ATAE220MI 4.0 105 220 4.0 105 10.0 88.0 18 2800 3 3
D2E |2RETAE470M| 25 105 470 2.5 105 10.0 117.5 25 2400 3 3
2R5TAE470MF 25 105 470 25 105 10.0 1175 15 3100 3 3
2R5TAE330M| 25 105 330 2.5 105 10.0 82.5 25 2400 3 3
2R5TAE330MI 25 105 330 25 105 10.0 82.5 18 2800 3 3
2R5TAE330MF 25 105 330 2.5 105 10.0 82.5 15 3100 3 3
2R5TAE220M| 2.5 105 220 2.5 105 10.0 55.0 25 2400 3 3
2R5TAE220MF 25 105 220 25 105 10.0 55.0 15 3100 3 3
2R5TAE220M9 25 105 220 25 105 10.0 110.0 9 3900 3 3
10TAE220ML| 10 105 220 10 105 10.0 220.0 25 2400 3 3
10TAEI50ML| 10 105 150 10 105 10.0 150.0 25 2400 3 3
6TAE330ML 6.3 105 330 6.3 105 10.0 207.9 25 2400 3 3
D3L |[4TAE470ML 4.0 105 470 4.0 105 10.0 188.0 25 2400 3 3
ATAE470MIL 4.0 105 470 4.0 105 10.0 188.0 18 2800 3 3
2R5TAEG80ML 25 105 680 2.5 105 10.0 170.0 25 2400 3 3
2R5TAEGS80MFL 25 105 680 25 105 10.0 170.0 15 3100 3 3

Please refer to page 65 for the compensation coefficient of maximum allowable ripple current.

%1 100k to 500kHz.45C
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Guaranteed at 125C

TV series improves upon the TA series with higher thermal resistance
achieving 125T guaranteed performance.

They are produced in a "ISO/TS16949" certified factory. % %

@ Specifications
Iltems Condition Specifications
Rated voltage ) - 6.3 \ 10
Surge voltage V) - 7.2 \ 12
Category temperature range (C) = —55to +125
Capacitance tolerance (%) 120Hz/20C M : £20
Rated capacitance range (uF) 120Hz/20C 68 to 150
Dissipation Factor (DF) 120Hz/20TC Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20C Please see the attached characteristics list
Characteristics of impedance —55T \ Z/Z20c 0.6to 20
ratio at high temp. and low temp. 100kHz/+20C +105C \ Z/Z20c 06to 2.0
. temp 125 105
RN . 1257, I]E-OOOh- lied AC/C Within£20% of the initial value |Within£20% of the initial value
(1055 200N rated woftage eppied) DF < 2 times of the initial limit_|< 1.5 times of the initial limit
LC = 2 times of the initial limit Within the initial limit
0. s i CEFAEL. SEEh AC/C Within+40%,—20% of the initial value
Damp heat(Load) e vehEES Sesics DF <15 t!mes of the !n!t!al I!m!t
LC = 1.5 times of the initial limit
105°C, 1,000 cycles, AC/C Within£5% of the initial value
Surge 1kQ discharge resistance, DF Within the initial limit
surge voltage applied LC < 3 times of the initial limit
@ Dimensions (unit: mm)
Sizecode | L 0.3 W 02 | H *0.2x1 g 0.2 W1 #0.1
L
D2E 7.3 4.3 1.8 1.3 2.4
D3L 7.3 4.3 2.8 158 2.4
+ = %1 £0.1:D2E POSCA
POSCAP
0 Slze “St RV : Rated voltage
t RV 63 10
68 D2E o
.S, .S, wi 150 D2E D3L ?D
c
kel
=}
3
@ TV series characteristics list 2
Size Rated Rated Rated |Category|Category DF LC ESR  |Maimum alonable MSL
he Part number | voltage |temperature|capacitance| voltage |temperature 5 ) (uA) | (mQmax) (gﬂ’lgcrlmnst) tlelrs;% tleJ;%
V) (C) (uF) V) (C) 0 max/5min.| 100kHz/20T | 100kHz=1 | < 125C | < 105¢C
10TVEGB8M 10 105 68 6.3 125 10.0 68.0 25 2400 5 3 %
D2E o
B6TVE150M 6.3 105 150 4.0 125 10.0 94.5 25 2400 5 3 E
c
D3L | 10TVE150ML 10 105 150 6.3 125 10.0 150.0 25 2400 5 3 5
(o]
Please refer to page 65 for the compensation coefficient of maximum allowable ripple current. %1 100k to 500kHz,45T =
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RoHS compliance

TH series is guaranteed to operate in high temperature environment up to 125T .
It is most suitable for industrial equipment requiring higher reliability. % % % @
@ Specifications
Items Condition Specifications
Series = THB THC THE
Rated voltage V) = 40 | 83 | 10 25140 | 83 | 10 25 | 40 | 6.3
Surge voltage ) - 4.6 7.2 12 29 | 46 7.2 12 2.9 46 | 7.2
Category temperature range (C) = —55to+125
Capacitance tolerance (%) 120Hz/20C M : £20
Rated capacitance range (uF) 120Hz/20T 220 to 680 68 to 220 150 to 330
Dissipation Factor (DF) 120Hz/20C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20°C Please see the attached characteristics list
Characteristics of impedance —55C | Z/Zz0tc 061t020
ratio at high temp. 100kHz/4+20C
and low temp. +125TC | Z/Ze0t 0.6t020
o % o
125, 1,000h. AC/C Within+£20% of the initial value
Endurance category voltage DF < 2 times of the initial limit
applied
LC < 2 times of the initial limit
60°C. 90 to 95%RH, AC/C Within+40%,—20% of the initial value
Damp heat (Steady State) 500h, DF < 1.5 times of the initial limit
No-applied voltage
LC < 3 times of the initial limit
10560. 1,000 cycles, AC/C Withint£5% of the initial value
POSCAP 1kQ discharge . U
Surge resistance, DF Within the initial limit
"OSCAP surge voltage applied LC < 3 times of the initial limit
p 0 Dimensions 0 Size list RV : Rated voltage
2 L ~ "V 25 | 40 | 63 10
c uF Series
-% 68 THC D2
Q2 THC D2
[7} 150
) -+ z THE D2E
THB D3L D4
220 THC D2 D2
© THE D2E
o
o T THB D3L D4 D4
- 330
] THE D2E
e E S S W1 470 THB D4
Oheracterstics | @ 680 | THB D4
yility
-
TP (unit: mm)
PG Size +0.3%1 +0.2 +0.132 +0.2 +0.1
o . e L W H S Wi
N 2 D2E 7.3 4.3 1.8 1.3 2.4
. b D2 7.3 43 1.9 1.3 2.4
‘ 3 D3L 7.3 43 28 1.3 2.4
E D4 7.3 43 38 1.3 24
TPL-TPLF ]
; a %1 +0.2:.02 2 +0.2:D3L.D4
7] 5
- n
104




@ TH series characteristics list

5 Rated | Rated | Rated |Category|Category| . LC ESR |Maxmun dlowable MSL
Series colfiz Part number | voltage |temperature|capacitance| voltage |temperature 5 ) (uA). (mQmax) (%DDR%EHSI) Reflow | Reflow
V) (C) (uF) v) (©) max/5min. | 100kHz/20C | 100kHz*1 | <508 | L5T8:
B6THB220ML 6.3 105 220 4.0 125 10.0 | 138.6 40 2000 — 5
D3L
4THB330ML 4.0 105 330 2.5 125 10.0 | 132.0 40 2000 — 5
10THB330M 10 105 330 6.3 125 10.0 | 330.0 35 3000 — 5
THB 10THB220M 10 105 220 6.3 125 10.0 | 220.0 40 3000 — B
D4 |6THB470M 6.3 105 470 4.0 125 15.0 | 296.1 35 3000 — 5
6THB330M 6.3 105 330 4.0 125 10.0 | 207.9 40 3000 — 5
4THBB8OM 4.0 105 680 2.5 125 15.0 | 2720 35 3000 — 5
10THCE8M 10 105 68 6.3 125 10.0 68.0 45 1700 — B
6THC150M 6.3 105 150 4.0 125 10.0 945 40 1900 — 5
THC| D2
4THC220M 4.0 105 220 2.5 125 10.0 88.0 40 1900 — 5
2R5THC220M 2.5 105 220 1.6 125 10.0 55.0 45 1700 — 5
6THE150M 6.3 105 150 4.0 125 10.0 945 25 2400 — B
B6THE150MI 6.3 105 150 4.0 125 10.0 945 18 2800 — 5
4THE220M 4.0 105 220 2.5 125 10.0 88.0 25 2400 — 5
4THE220MI 4.0 105 220 2.5 125 10.0 88.0 18 2800 — 5
THE | D2E
4THE220MF 4.0 105 220 2.5 125 10.0 88.0 15 3100 — B POSCAP
2R5THE330M 2.5 105 330 1.6 125 10.0 82.5 25 2400 — 5
2R5THE330MI 2.5 105 330 1.6 125 10.0 82.5 18 2800 — B
2R5THE330MF 2.5 105 330 1.6 125 10.0 82.5 15 3100 — 5 =
e
Please refer to page 65 for the compensation coefficient of maximum allowable ripple current. %1 100k to 500kHz.45C u50
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POSCAP

Characteristics

TPL-TPLF

Selection guide

Technical data

Surface mount type

Surface ._RoHS compliance
ount type Series :

~_

TQC series is perfect for high voltage, low ESR and low profile applications.

It is most suitable to be used as a bypass capacitor on a 12V motor driver @
or on the input side of a DC/DC converter. %

@ Specifications
Items Condition Specifications
Rated voltage V) = 16 20 25 35
Surge voltage V) = 20 23 29 40
Category temperature range ('C) = —551t0+105
Capacitance tolerance (%) 120Hz/20TC M 20
Rated capacitance range (uF) 120Hz/20°C 5.6 to 100
Dissipation Factor (DF) 120Hz/20C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20C Please see the attached characteristics list
Characteristics of impedance -55T |Z/Z220T 1.0t0 20
ratio at high temp. 100kHz/+20C : ;
and low temp. +105TC |Z/Z220T 0B61t01.0
i AC/C Within £20% of the initial value
Endurance Rat;c?scﬁ”cagg,g%gglied DF Within 1.5 times of the initial limit
LC Within the initial limit
AC/C Within +40%,—20% of the initial value
B0, 90 to 95%RH, 500h, - ; T
Damp heat (Steady State) No-applied voltage DF Within 1.5 times of the initial limit
LC Within 3 times of the initial limit
15 to 35T, 1,000 cycies, AC/C Within £5% of the initial value
Surge 1kQ discharge resistance, DF Within the initial limit
surge voltage applied — - —
LC Within 3 times of the initial limit
@ Dimensions (unit: mm)
Size code | L #02%1 | \y 02 | *0.1%2 | g=*02 | \\] 0.1

B2 3.5 2.8 1.9 0.8 2.2

) L )
‘ ‘ D2 7.3 4.3 1.9 1.3 2.4
D3L 7.3 4.3 2.8 1.3 2.4
+ |=
D3 7.3 4.3 3.1 1.3 2.4
1 +£0.3:.D3L #2 £0.2:C.D3L.D3

L J 1l »
s i @ Size list

RV : Rated voltage

LMJ wr AV 16 20 25 35
5.6 B2
8.2 B2
10 B2 D2
15 B2 D2
22 D2 D2
33 D2 D2
47 D2 D2
68 D2
100 D203
150 D3L




@ TQC series characteristics list

Size | Rated | Rated | Rated |Category Category| LC ESR Ma:(iimlmm?ble MSL
code | Partnumber | voltage |temperature|capacitance| voltage |temperature (% max) (uA) | (mOmax) (r?fArm %) ﬁgﬂ%{v Ftigﬁh%v'v
V) © | WP | W) max/5min.| 100kz20C | {TAMS) | teme. | temo.
25TQC5R6M 25 105 56 25 105 10.0 42.0 100 800 — 3
20TQC8R2M 20 105 8.2 20 105 10.0 49.2 100 800 = 3
52 16TQC15M 16 105 15 16 105 10.0 72.0 90 1000 — 3
16TQC10M 16 105 10 16 105 10.0 48.0 100 800 — 3
35TQC10M 35 105 10 35 105 10.0 35.0 120 1000 — 3
25TQC33MYF| 25 105 33 25 105 10.0 82.5 60 1400 — 3
25TQc22M 25 105 22 25 105 10.0 55.0 90 1000*® | — 3
25TQc22MV | 25 105 22 25 105 10.0 55.0 45 1500* | — 3
25TQC15M 25 105 15 25 105 10.0 38.0 90 1000 | — 3
25TQC15MV 25 105 15 25 105 10.0 38.0 45 1500* | — 3
D2 |20TQC47MYF| 20 105 47 20 105 10.0 94.0 55 1450 — 3
20TQC22M 20 105 22 20 105 10.0 44.0 80 1300 = 3
16TQC100MYF 16 105 100 16 105 10.0 160.0 50 1500 — 3
16TQC68MYF| 16 105 68 16 105 10.0 108.8 50 1500 — 3
186TQC47M 16 105 47 16 105 10.0 75.2 70 1400 — 3
16TQC47MW| 16 105 47 16 105 10.0 75.2 40 1800 = 3
16TQC33M 16 105 33 16 105 10.0 52.8 70 1400 — 3
D3L|16TQC150MYF 16 105 150 16 105 10.0 | 240.0 50 1800 = 3
D3 | 16TQC100M 16 105 100 16 105 10.0 160.0 50 1800 — 3

%1 100k to 500kHz,105T

% Red letters : New models

%2 100k to 300kHz,105T
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Application examples

SANYO Electric Co., Ltd. Portable Car Navigation

The adopted model Number
2R5TPU100MAI 1
6TPB100MA 3
Georilla

| ZZ00

14l

¥iFR

NEC Display Solutions, Ltd. Projector

The adopted model Number
25S5VPD22M 1
6SVPC100MY 24

i
i
(L81111M

ped

OSSN Nipron Co., Ltd. Fanless Power Supply

The adopted model Number
35SVPD8R2M 4
16SVvVQP82M 3
10SVQP150M 4
6SVQP220M 2

Usable at a high temperature(up to 1257TC).
Space-saving. Ripple current allowable at high temperature.

108



ADVANET Inc. Compact PCI bus CPU board

The adopted model Number
6SVPD220M 2
2R5SVPC390M 4

Sharp Corporation LCD Television

The adopted model

Number

20SVP27M

16SVPA3SMAA

16SVPC68M

10SVPC120M

6SVPC22M

6SVPC100MY

RN R (R ) U p—
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Application examples

O2Micro 0Z8150 Evaluation board

Single DC-DC SMPS controller with integrated
drivers and 5V/100mA LDO
{ Use conditions )

Vin(V) Vout(V) lout (V) fo(kHz)
45t024 | 1to55 15 250
Number

The adopted model
6TPE220M 1

{ Applications )
- Power Supplies for Notebook Peripherals and POL

O2Micro 0Z8153/0Z8155 Evaluation board

Dual DC-DC SMPS controller with integrated
drivers and 5V/100mA LDO
{ Use conditions )

Vin(V) Vout(V) lout(V) fo(kHz)
55t0 24 1 to 5.5 15 250

The adopted model Number
B6TPE150MI 2

{ Applications )
- Power Supplies for Notebook CPU and Peripherals

Intersil ISL6228EVAL3Z Evaluation board

High-performance dual-output buck controller for
notebook applications.
{ Use conditions )
Vin(V) Vout(V) lout(V) fo(kHz)
3.3to25 | 0B6to5 8 270, 300

The adopted model Number
6TPF330M9L 2

{ Applications )

- PCI express graphical processing unit
- VRM

- Network adaptor




Intersil 1SL95870 evaluation board

The ISL95870 is a PWM DC/DC controller with VID
inputs for portable GPU core-voltage regulator.
{ Use conditions )

Vin(V) Vout(V) lout(V) fo(kHz)
3.3t025 |0.5t03.3 1.8 300
The adopted model Number
2TPLF470M5 2

{ Applications )

- Mobile PC Graphical Processing Unit VCC Rail

- Mobile PC I/0 Controller Hub (ICH) VCC Rail

- Mobile PC Memory Controller Hub (GMCH) VCC Rail

Linear Technology LTC3743EUFD Demo Circuit

The LT®3743 is a fixed frequency synchronous step-down
DC/DC controller designed to drive high current LEDs.
{ Use conditions )

Vin(V) Vout(V) lout(V) fo(kHz)
12 4.5 60 430
The adopted model Number
6TPD470M 6

{ Applications )

- DLP Projectors

- High Power Architectural Lighting
- Laser Diodes

Linear Technology LTC3829EUHF Demo Circuit

The LTC®3829 is a high performance 3-phase single output
synchronous step-down DC/DC switching controller that
drives all N-channel synchronous power MOSFET stages.
{ Use conditions )

Vin(V) Vout(V) lout (V) fo(kHz)
12 45 60 430
The adopted model Number
18SVP180MX 2
2R5TPE330M9 6

{ Applications )

- Notebook and Palmtop Computers
- Telecom Systems

- Portable Instruments

- DC Power Distribution Systems
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Application examples

MAXIM MAX17409 Evaluation kit

1-phase Quick-PWM™ step-down VID power-supply
controller for high-performance graphics processors
{ Use conditions )

Vin(V) Vout(V) lout (V) fo(kHz)
7 to24 |03375t01.1250 14 300

The adopted model Number
2TPE470M9 1

{ Applications )

- 2- to 4-Li+ Cells Battery to Processor Core Supply
Converters

- Graphics Core (GPU) Power Supplies

- Notebooks/Desktops/Servers

- Voltage-Positioned Step-Down Converters

MAXIM MAX17018 Evaluation Kit

The MAX17018 is an external FET dual buck controller
with integrated booster that can supply up to four rails.
{ Use conditions )

Vin(V) Vout(V) lout(V) fo(kHz)
2.5t 42 5/3.3 5 300
The adopted model Number
10TPC100M 1
10TPF150ML 1
{ Applications )
- Automotive
- Industrial

As combined (high efficiency) Boost/ Buck solution,
the actual purpose for data card application to reduce
the capacitance requirement/ application downsizing /
supporting energy efficiently for GSM pulses.

The adopted model Number
B6TPG150M 4

( Applications )

- Portable USB peripherals

- Personal Communication Devices
- Stereo Audio applications




Texas Instruments TPS51220A Evaluation board

The TPS51220A is a dual synchronous buck regulator
controller with two LDOs. It is optimized for 5-V/3.3-V
system controller, enabling designers to cost effectively
complete 2-cell to 4-cell notebook system power supply.
{ Use conditions )

Vin(V) Vout(V) lout(V) fo(kHz)
9to 12.6 5/3.3 15/10 300
The adopted model Number
6TPF330M9L 2
16TQCB8M 3

{ Applications )
- System Rails for Notebook Computer
- Point of Load in LCD TV, MFP

ANALOG DEVICES ADP1850 evaluation board

The ADP 1850 is a configurable dual output or two-phase,

single output dc-to-dc synchronous buck controller capable of running
from commonly used 3.3 V to 12 V (up to 20 V) voltage inputs.
{ Use conditions )

Vin(V) Vout(V) lout(V) fo(kHz)
10to 15 1.09 50 300
The adopted model Number
168SEP180M 4
2SEPC560MZ 6

{ Applications )

- Point-of-load power supplies

- Telecom base station and networking
- Consumer

- Industrial and instrumentation

- Healthcare and medical

ON Semiconductor NCP6131/NCP5911 Evaluation board

- The NCP6131 is dual output three plus one phase controller
with single SVID interface for desktop and notebook CPU
applications.

- The NCP591 1 is a IMVP7.0 compatible synchronous buck
MOSFET drivers.

The adopted model Number Back View
2TPLF470M6 4 EERERE

{ Applications ) <
- Desktop and Notebook Processors I
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