Tantalum Solid Capacitors with Conductive Polymer

POSCA

Series integration

@The 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.

[ POSCAP INDEX
v

Recommended

Applicable model Alternative model
Series Size Code Part number Series Size Code Part number Page
TPB B2 4TPB150MA TPE B2 4TPE150MAZB 93
TPB C 2R5TPB220MC TPE c2 4TPE220MIC2 93
TPB C 4TPB150MC TPE c2 6TPE150MPC2 93
TPB C 10TPB47MC TPE C 10TPB68MC 97
Cuinsinestand TPB D3L 10TPB100ML TPC D2 10TPC100M 99
foruse TPE B2 2R5TPE220MPB TPE B2 2R5TPE220MLB 93
Saries system TPE c2 2R5TPE330MIC2 TPE c2 2R5TPE330MFC2 93
e TPE c2 4TPE220MPC2 TPE c2 4TPE220MIC2 93
case size TPG B1G 6TPG68M TPG B1G 6TPG100M 91

Products list

@The following model are deleted from characteristics list in each of the series pages.

F— Because the following applicable models are integrated.

specifications Our company continue the supply to the customer who has already used it, at the moment
- Please contact us, when you design new products.

Explanation of
part numbers

Selection guide

Marking
Applicable model

land patern % Series Size Code Part number
Recorggqgggﬁg E TPC C1 2R5TPC82M
condition 8 TPC C1 4TPC56M
Fung?mgtﬂutrael E TH D3L 2R5THB470ML
- 8 TH D4D 4THD470M
Characteristics it TH D4 2R5THB680OM
Reliability TH D4 2R5THB1000M

TPSF
TPU
~TRLTPLF
—
TPG
TPE
TPB
TPC
TPD

TA
TH
TQc
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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, TPL, TPLF, TPSF, TPU, TA and TH series )
U.S. Patent Nos. 6168639 and 6313979

( TPL and TPLF series )
U.S. Patent No. 7136276

Tantalum Solid Capacitors with Conductive Polymer



Feature

OS-CON. POSCAP

Solid electrolytic capacitors with conductive polymer to meet the needs of all

electronic equipments in the world

0S-CON and POSCAP use high conductive polymer to achieve low Equivalent Series Resistance (ESR), excellent noise
reduction capability and ideal frequency characteristics. POSCAP uses sintered Tantalum for the Anode, therefore it
achieves the lowest ESR level despite its low profile. In addition, each capacitor has long service lifetime, high reliability
and high heat resistance.

Features

I 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 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.

I Pb-free compliance
-All models are completely Pb-free and RoHS compliant.

I Long lifetime
-(0S-CON) Some special series have 50,000h service lifetime at 85C, and suitable for long-term-operating industrial equipments.
-(POSCAP) 2,000h lifetime at 105T

I Superior temperature characteristics
-Its ESR has stable characteristics at when operating between -55T and 105C (some up to 125C), suitable for applications
used at low temperatures (under OC).

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

I Wide capacitance range {0S-CON (3.3 to 2,700uF), POSCAP(4.7 to 1,500uF))

-An array of various series covers wide capacitance range.

I 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 July 2010. 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.
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Guidelines and precautions for use
About the electronic part 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 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 eq

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 polarities reverse in leakage current or a short circuit
may result.

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

Rated and category

The definition of rated 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 category temperature.

Operating temperature and ripple curr

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 life span.

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.
POSCAP About TQC series please contact us.

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.



Guidelines and precautions for use
About the electronic part capacitor

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.
® 90% and below of the rated voltage or category voltage of POSCAP is recommended. If the rated voltage is 10V or
over, 80% and below of the rated voltage or category voltage is recommended.
H Please refer to the following table for rated voltage of OS-CON.
B The sum of the DC voltage plus the peak AC voltage shall not exceed the rated voltage or category voltage.
B The sum of the DC voltage plus the negative peak AC voltage shall not allow reverse voltage.
B Do not apply reverse voltage.

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

. . 25.0
Operating environmental q =
temperature (A BT ® §§g
@ 20.
25V products 85T below Less than the rated voltage ]
except for 3
SVPF, SVPD, SEPF 85T above Applied the voltage shown right figure =
Q
All except for the above — Less than the rated voltage = 55

Temperature[*C]

Operating environment restrictions

Do not use the capacitor in the following environments.

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

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

B Places susceptible to ozone, ultraviolet rays and radiation

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

Land pattern

Please design capacitor SMD type and hole space and hole diameter of circuit board for capacitor radial lead type,
or land patterns with consideration of the product dimension specified in the catalog or specification sheet and the
size torelance.

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 capacitors.

Avoid having the printed wire under the capacitor.

Capacitor insulation (OS-CON)

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.

B [nsulation 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.
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Guidelines and precautions for use
About the electronic part capacitor

Considerations when 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 as size,
material and component population of PC board. Please check the heat durability in your actual soldering condition.

Things to be noted before mounting

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

| | 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 60°C to 70C with a resistor load of 1kQ.

B |n case the capacitor has re-striking-voltage, please apply the rated voltage to the capacitor through 1kQ) resistor.

Mounting 1

B Please mount capacitor after confirming the polarity.
m Please mount capacitor 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.

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

Mounting 2

B \WWhen an automatic inserter is used to clinch the capacitor lead terminal, make sure it is not set too strongly.
m Be careful to the shock force that can be produced by absorbers, product chckers and centers on automatic inserters and installers.
® 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).
® Do not store in places susceptible to ozone, ultraviolet rays and radiation.
B Please unseal storage bag just before mounting and be conscious that not remain.
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 a large amount of SANYO capacitor, SANYO can dispose on your behalf.



Correspondence to environment

SANYO Electric Co., 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.

RoHS 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)

All complete parts and homogenous materials of SANYO capacitors are lead-free.(JEITA, PHASES3)

Halogen-free 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

%It means a homogeneous material or 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 or film of paint
o thin metallic film formed on the surface of plastic material or metallic material
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POSCAP Line-up

: Tantalum Solid Capacitors with Conductive Polymer
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B B Rated
=< = q Category 8
P . = || = & | Size voltage | Capacitance LXW H
Classification | Series | Page Features 8|5 = temperature
2 Ble| ol @ %] ange(0) range | range(uF) (mm) | (mm)
B8R B|E (v.DC)
HEIEEE
Low ESR - Small size
TPSF 86 High capacitance | @ | @ | @ B2S | -55t0+105| 20t0 11 | 6210270 | 35x28 | 1.9
UP Face down terminal
S09 | -55to+85 | 25t010| 47t047 |20X1.25| 09
Small size S11 | -55to+85 |[25t06.3| 33t068 |[20X1.25| 1.1
TPU 87 Low profile o
Face down terminal A0S | -55t0+85 | 251010 | 3310100 | 32x16 | 0.9
B0O9 | —55 to +85 6.3 150 35x28 | 0.9
D12T| -55t0+105|20t06.3| 1000220 | 7.3X4.3 | 1.1
TPL Low ESR
88 t0 89 Low ESL o0 D15T| -55t0o+105|25t06.3| 1560t0330 | 7.3x43 | 14
TPLF Face down terminal
D2T | -55t0+105 | 20t025| 220t0560 | 7.3x43 | 1.8
©
Q D2E | -55 to +105 20 220t0330 | 7.3x43 | 1.8
= = % Low ESR PP
o High capacitance
% D3L | -55t0+105| 25t 10 | 150t0680 | 7.3X4.3 | 2.8
Small size B1G | -55t0+105|25t0 125 33t0220 | 35x28 | 1.1
TPG 91 Low profile C ) )
High capacitance B15G| -5510+105| 401063 | 15010220 | 35x28 | 14
B2 | -55t0+105|20to 10| 47t0330 | 35%x28 | 1.9
C2 |-55to+105|25t080| 100to 330 | 6.0x3.2 | 1.8
C3 |-55to+105|6.3t010| 150t0220 | 6.0X3.2 | 2.5
TPE | 92t095 Low ESR o
D2E | -551t0+105 | 201010 | 6810470 | 7.3x4.3 | 18
D3L | -55to+105| 25t0 10 | 220t0 680 | 7.3x4.3 | 2.8
D4 | -55to+105| 251t0 10 |330to 1,500 7.3X4.3 | 3.8

Tantalum Solid Capacitors with Conductive Polymer
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POSCAP Line-up

% s % Rated
S| g o q Category ;
— . = |8 | Size voltage | Capacitance LXW H
Classification | Series Page Features : § . | code ter:lnpgeer?%)re range range (uF) N
5| 8|a R (v.DC)
HEEHEE
B2 |-55t0+105|25t0 10| 33t0100 | 35x28 | 1.9
C |-bbto+105|80to10| 68t082 6.0x32 | 2.8 (@)
TPB | 961097 Standard 3
D3L | -55t0+105 | 40t0 10| 1560t0330 | 7.3x4.3 | 2.8 c
—
o
D4 |-55t0+105|63t010 | 220t0470 | 7.3x4.3 | 3.8 <
(@)
(dp)
B1 |-b5to+105|25t0 125 10to56 35x28 | 1.1 (@)
o
TPC | 981099 Low profile [ ) Cl |-55t0+105|40t080| 33to100 | 6OX32 | 1.4 POSCAP
EDSCAP
ne-up
D2 |-55t0+105|6.3t010 | 6810330 | 7.3x43 | 1.9 —
Guidelines and
fories "
Low ESR _

TPD 100 High capacitance o0 D4D | -55t0+105 | 25106.3 |470t0 1,000 7.3x4.3 | 3.6 ° g‘_zréergmsystem
% Image of
mcaseswze

B2 |-55t0+105| 40t 10| 47t0100 | 35x28 | 1.9 c
o Products list
=
. T [&]
High reliability _ @ Exut\anuat\gn of
o TA 101 T s e dlestior ) @ D2E | -55t0+105|25t010 | 68t0470 | 7.3x4.3 | 1.8 $Ea"fmefs
acking
E specifications
E D3L | -55t0+105| 25t 10 | 1560t0 680 | 7.3x4.3 | 2.8 )
Marking
% o Recommended
4= land pattern
D2E | -55t0+125|25t06.3 | 1560t0330 | 7.3x4.3 | 1.8 3 g‘me”m
ecommended
T soldering
3] condition
D2 |-55t0+125 | 251010 | 6810220 | 7.3x4.3 | 1.9 £ Stotre
& Characteristics
TH |102t0 103 |Guaranteed at 125C @ D3L | -55t0+125|40t06.3| 22010330 | 7.3x4.3 | 2.8 Reliability
D4D | -b5t0+125 | 251t06.3 | 330t0680 | 7.3x4.3 | 3.8 ETPSF
>
E TPU
D4 |-B5t0+125 | 401010 | 22010680 | 7.3x4.3 | 3.8 _:’;’TPLTPLF
3 TPF
B2 |-55t0+105| 16t025 | 56to 15 | 35x28 | 1.9 éTpG
e
£ TPE
C |-b5to+105| 16t025 10to 22 6.0x32 | 2.8 o
S TPB
) ﬁ TPC

TQC |104t0105 High voltage @® D2 | 55t0+105| 16t035 | 10to68 | 7.3x43 | 1.9 8

- TPD
©

D3L | -55t0+105| 16t025 | 33t068 7.3X43 | 2.8 ‘gTA
3 TH
1=

D3 | -55t0+105 16 100 7.3%4.3 | 3.1 S TQC
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Selection guide

Technical data

Tantalum Solid Capacitors with Conductive Polymer

Guidelines and precautions for use

: Tantalum Solid Capacitors with Conductive Polymer

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 possible. (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 whithin the rated performance range stipulated in this delivery specification.

E 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 supply current that exceeds the allowable ripple current. When excessive ripple current is supplied,
internal heat increases and reduces the POSCAP's life span.

E 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.

n Prohibited circuits

Since problems can be expected, the 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.

E Sudden charge and discharge restricted

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

A protection circuit is recommended for when a sudden charge or discharge causes excessive rush current since this is
main cause of short circuit and large leakage current. Use protection 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

E 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 protection circuit and a protection device are set up, and it is made safer as a system.

. A diffuse circuit and so on is set up, and a safe system is taken so that a machine may not break down as to the single trouble.

Failure and life-span

The failure rate is 0.5% * / 1,000h (with a 60% reliability standard) 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) 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 the POSCAP emit smoke by the situation. Increase safety by
using in conjunction with a protective circuit.
(3) If the smoke comes in contact with 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 (life-span)
When life 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.



Guidelines and precautions for use

E 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 ambient temperature,
ripple current and applied voltage.
Failure rate

In the case of the endurance which is 105C 2,000h.

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

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

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

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

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

E 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 the appearance becoming defective when soldering
is conducted under conditions that are harsher that those stipulated.

m Others

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

Compensation coefficient of maximu

It takes advantage in ripple current value of characteristics list and the following coefficient.
(For questions regarding TQC series, please ask separately.)

M Frequency compensation coefficient

120Hz < f < 1kHz 1kHz < f < 10kHz 10kHz < f < 100kHz 100kHz < f < TMHz
22uF < C < 100uF 0.20 0.60 0.85 1.00
100uF < C < 330uF 0.25 0.70 0.85 1.00
330uF < C < 1,000uF 0.30 0.75 0.90 1.00

Il Temperature compensation coefficient

Case size code

S09,511,A09,B09,B1,B1G,B15G, B2,B2S, C, C1, C2, D4
C3,D12T, D15T, D2, D2E, D2T, D3L, D3, D4(THD), D4D
T <45TC 1.00 1.00
45C<T=<85C 0.70 0.50
%85C <T=105C 0.25 0.25

T :Environment temperature %THseries :85C < T < 125T

Storage conditions

It is necessary to set an environment to prevent a trouble at the time of soldering by the degradation of solder ability or
moisture's getting into the molding resin when POSCAP are stored. (Please refer to page 6. about the general storage conditions)

The storage period is 18 months or shorter after shipment from factories,
under the condition that is unopened the storage bag.

Please unseal storage bag just before mounting and be conscious that POSCAP not remain.

When remainder unfortunately occurs, return them to storage bag once again and,

please seal the unsealing part by adhesive tape etc., including desiccants. Moreover, once open the
strage bag, it should be followed the table's Floor Life "Time" and "conditions”

MSL Floor life Applications scope
Time Conditions Size code Series
. D12T.D15T.D2E,D2,D2T. TPB,TPC.TPE,TPD
< 9 . . D, . . 3 .
2a 4 weeks = 30C/B0%HH D3L.D3.04.D4D THi% TPLTPLF
c S09.511.A09.809.81.81G TPB.TPC.TPE.TPG,TPSF
< 9 : . : Bl . A PCTPE TPG, .
= 163 e = S0/ BRI B15G.B2,825.G1,C3.C.C2 TPU.TATQC(ALL sizes)
5 48 hours < 30T 60%RH D2E.D2.D3L.D4 TH

(Conform to IPC/JEDEC J-STD-020C) #Use at 105 or less
NOTE:The model of MSL "2a" is changed into MSL "3" with the 2607 reflow soldering.
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Technical data

Series system diagram

: Tantalum Solid Capacitors with Conductive Polymer

TPB

Standard

D4 size

6.3t0 10V ‘
220 to 470uF

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

C size
80to 10V %
68 to 82uF

BZ size

2.5t 10V
33 to 100uF 0

TPC

Low profile

D 2 size

6.3t0 10V ‘
68 to 330uF

C1 size

4.0to 8.0V
33 to 100uF

B1 size
25t0 125V Q

10 to 56uF

v P.9
Small size
High capacitance

B1 5G size

4.0t0 6.3V
150 to 220uF 6

B1 G size

251to0 125V
33 to 220uF 0

TPE

Low ESR

D4 size
251to0 10V
330 to 1,500uF

D3 L size

2510 10V %
220 to 680uF
D2E§m

20to 10V 6
68 to 470uF

CS size

6.3 to 10V
150 to 220uF

C2 size

2510 8.0V %
100 to 330uF

BZ size

20to 10V
47 to 330uF Q

TPL

Low ESR-Low ESL
Face down terminal type

D2T size
25V 6
330 to 470uF

D1 5Tsize

2.5t06.3V
1560 to 330uF

D1 2Tsize
2.0106.3V ~
100 to 220uF

TPLF

Low ESR-Low ESL
Face down terminal type

D2T size

2.0V
220 to 560uF

TPD

Low ESR
High capacitance

D4D size

251063V ﬁ
470 to 1,000uF

P.90

TPF

Low ESR
High capacitance

D3 L size
25t0 10V 6
150 to 680uF
D2E size

2.0V
220 to 330uF

P.86

TPSF

Low ESR
High capacitance
Small size

BZS size

20to 11V
62 to 270uF .




Series system diagram

P.87

TPU

Small size-Low profile

TH

TA

Face down terminal type SHEERSCESEIEnS (Forlic'i:i[lerlreglae?:ltllxics) PSR NOTSES
809 size D4D size D3L ) D3 size
oy 2.5 t0 6.3V ‘ size 16V
150UF ¥ 990 10 650 T80 10 6804F —— 3
=
A09 ) D4 size D3L size o]}
size 401010V D2Esize 6102
2510 10V < 220 (tjo 680uF 25t0 10V éa Eg GSVF 5
33 to 1004F 68 to 470uF Q . .8
(@)
81 1 size D3L size Bz i D2 oe %
251063V 401063V ~ o ooy )
: . ) 10 to 68uF
33 to 68uF 220 10 33047 270 ttt? 1]OOC\)/uF 0 i
Do C. POSCAP
S 09 size size size POSCAP
25t0 10V 16 to 25V Line-up

2.5to0 10V [
4.7 to 47uF

Case size

68 to 220uF

D2E size

2.51t06.3V
150 to 330uF

10 to 22uF

B2 size

16 to 25V
5.6 to 15uF

[ The size of each photo is nearly to full scale.]

(Unit:mm)
S09 | S11 | A0S | BO9 | B1 | B1G |[B15G| B2 | B2S | C1 c2 | C3 C D2E |D12T|D15T| D2T | D2 | D3L | D3 | D4D | D4
L/l20 |20 | 32|35 |35 |35 |35 |35 |35 |60 60|60|60|73|73|73|73|73|73|73]|73]|73
W|125|125| 16 | 28 | 28 | 28 | 28 | 28 | 28 | 32 | 32 | 32 | 32 | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43
H| 09 | 11|09 |09 | 11 1.1 14119119 |14 |18 |25 |28 | 18| 1.1 14118 |19 |28 | 31 | 36 | 38
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: Tantalum Solid Capacitors with Conductive Polymer

®

L2.0XW1.25XH0.9
P.87

TPU

2.5 to 10V
4.7 to 47uF

®

L2.0XW1.25XH1.1
P.87

TPU

2.5 to 6.3V
33 to 68uF

B09

size

@

L3.5XW2.8xH0.9
P.87

TPU

6.3V
150uF

L 4

L3.5XW2.8XH1.1
P.98 to 99

TPC

25 to 125V
10 to 56uF

@

L3.BXW2.8XH1.1
P.91

TPG

25to 125V
33 to 220uF

®

L3.2XW1.6XH0.9
P.87

TPU

25 to 10V
33 to 100uF

@

L3.5XW2.8xH1.4
P.91

TPG

4.0 to 6.3V
150 to 220uF

4

L3.BXW2.8XH1.9
P.92 to 95

TPE

2.0to 10V
47 to 330uF

P.96 to 97

TPB

2.5 to 10V
33 to 100uF

P.101

TA

4.0to 10V
47 to 100uF

P.104 to 105

TQC

16 to 25V
5.6 to 15uF

(Unit:mm)

H

(Unit:mm)

v

L3.5XW2.8XH1.9
P.86

TPSF

20to 11V
62 to 270uF

Tantalum Solid Capacitors with Conductive Polymer

TQC
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¥

LB.0XW3.2xH1.4
P.98 to 99

TPC

4.0 to 8.0V
33 to 100uF

LB.0XW3.2xH1.8
P.92 to 95

TPE

2.5 to 8.0V
100 to 330uF

9

LB.0XW3.2xH2.5
P.92 to 95

TPE

6.3 to 10V
150 to 220uF

N

LB.0XW3.2xH2.8

P.96 to 97

TPB

8.0 to 10V
68 to 82uF

P.104 to 105

TQC

16 to 25V
10 to 22uF




Image of case size

)

L7.3XW4.3XH1.1
P.88 to 89

TPL

2.0 to 8.3V
100 to 220uF

@

L7.3XW4.3xXH1.4

P.88 to 89

TPL

2.5 to 6.3V
150 to 330uF

L7.3XW4.3xXH1.8
P.88 to 89

TPL

2.5V
330 to 470uF

P.88 to 89

TPLF

2.0V
220 to 560uF

5
L7.3XW4.3xH1.8
P.90

TPF

2.0V
220 to 330uF

P.92 to 95

TPE

20 to 10V
68 to 470uF

P.101

TA

2.5to 10V
68 to 470uF

P.102 to 103

TH

2.5 to 6.3V
150 to 330uF

<

L7.3XW4.3XH1.9
P.98 to 99

TPC

6.3 to 10V
68 to 330uF

P.102 to 103

TH

2.5 to 10V
68 to 220uF

P.104 to 105

TQC

16 to 35V

10 to 68uF

(Unit:mm)

¥

L7.3XW4.3xXH2.8
P.90

TPF

2.5 to 10V
150 to 680uF

P.92 to 95

TPE

25to 10V
220 to 680uF

P.96 to 97

TPB

4.0 to 10V
150 to 330uF

P.101

TA

25to 10V
150 to 680uF

P.102 to 103

TH

4.0 to 6.3V
220 to 330uF

P.104 to 105

TQC

16 to 25V
33 to 68uF

@

L7.3XW4.3XH3.1
P.104 to 105

TQC

16V
100uF

@

L7.3XW4.3XH3.6

P.100

TPD

2.5 to 6.3V
470 to 1,000uF

P.102 to 103

TH

2.5 to 6.3V
330 to 680uF

L7.3XW4.3XH3.8
P.92 to 95

TPE

2.5to 10V
330 to 1,500uF

P.96 to 97

TPB

6.3 to 10V
220 to 470uF

P.102 to 103

TH

4.0 to 10V
220 to 680uF

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

i Tantalum Solid Capacitors with Conductive Polymer

Case size (Unit:mm)
S09 [ S11 B1 B1G B15G C | D2E D2 D3 | D4D | D4
20 | 20 ! I 35 [ 35 NS5 J J ! I 60 | 7.3 7.3 73 | 73| 78
125 1.25 4 28 28 28 ! ! b ! 32 | 43 4.3 43 | 43 | 48

A 09 1.1 11 1.1 14 d ! J 28 | 1.8 1.9 31 | 36 | 88

wv HF
Series
TPE
TPE
TPE

2V | TPF
TPL
TPLF
TPSF
TPB
TPD
TPE
TPE
TPE
TPE
TPF
TPG

POSCAP

TPL
POSCAP
Line-up TPU s09(250) [ sos (150 $11(150)

TPB

Guidelines and
Dretlzauuons TPB B2(70)
for use TPC

Series system TPD
diagram TPE
av [ TPE
TPE
TPF
TPG
TPL
Packing TPU 509(250) [ sce50 si1(150) FEERED)
specifications PB B2(70)

— TPB L
Marking TPC B1(70)  B1(70) C1(55)

Re‘corgmer&ded TPC

and pattern

dimension TPD
TPE

" Recommended

soldering
condition 6.3V | TPE
TPE
TPE
TPF
TPG
TPL
TPU
TPB
TPC
8V | TPE
TPE
TPG
TPB
TPB
TPC
10V | TPE
TPF
TPG
TPU S09(300)
11V | TPSF
TPC
TPG
TQC
TQC
TQC
TQC
25V | TQC
35V | TQC

4.7 5.6 8.2 10 15 22 33 a7 56 62 68 82
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70

C(45)

C1(70)

B1(70)

B1G(70)

B2(70) C(55)

I >0
2160

B2(35)

D2(45)
D2E(25)

B1G(70)
A09(150)

B1G(70)

B1(80) B1(80)

B2(100) B2(90)

12.5V

I :c0

C(80) D2(70)

D2(70) D2(50)

20 ooy | |

C(80) D2(80) D2(55)

18Vv

B2(100)

20V

Tantalum Solid Capacitors with Conductive Polymer

B2(100) C(95) D2(90,45) | D2(90,45)
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Products list

*Under development *1(F:15, I:18, M:25)

*4(5, 6,8, 10)

*2(C:12, F:15, I:18, M:25)

*3(7,9,C:12,F:15, .18, M:25)

-Symbols in table: Case size
-( ): ESR specitication(mQmax.)

Wwv

uF
Series

100 120

150

180

220

270

330

2V

TPE

B2(18)

TPE

B2(15,13)

TPE

D2E(9,7.6)

470

1,000

1,500

D2E(9,7.6)

TPF

D2E(6)

TPL

D12T(25)*

TPLF

D2T(7.6)

D2E(6)

TPSF

2.5V

TPB
TPC

B2S(9)

D2T(7.6,5)

D2T(6,5,4)

D2T(6,5)*

TPD

TPE

C2(15,12,9)

TPE

TPE

B2(35)

TPE

D2E(x3)

TPF

TPG

B1G(70)

TPL

TPL
TPU

av

| EEEE BB
s2015.15.12) [
I

D4D(6,5)

D4D(6,5)

D4D(+4)

D2E(%3)

D4(15,12)

AT

L
D157(18) |l 0157059

D2T(12,9.8,7*)| D2T(12.9.87%)

D2E(25,18)
=} 0

D2E(*1)

8.3V

D2E(25,18)

D4D(10)

D4(x1)

D4(40)

D4(35)

D2(45)

D2(40)

D2(40)

D4D(10)

D2E(25,18)

D2E(25,18,15)

D2E(25,18)

D2E(25)

B2(35,25) B2(35)

Cc2(25,18)

C3(25,18)

82(35.25) [ 5235+

B0O9(100)

8V

I R A
31ct70s5) I ©156(70) I N
p12725)* |l o575 I o155

D4(25,18)

D4(25,18)
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D2(40)

10V

D2(45)

D4(40)

C3(55)

C3(55)

D4(35)

D4(25)

11V

12.5V

16V

D3(50)

20V

25V

30V

TPSF
TPU
TRLTPLF
T
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TPD
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TH
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Explanation of part numbers

: Tantalum Solid Capacitors with Conductive Polymer

I Use the following example to define POSCAP part numbers.

Gl @G Gl G

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
voltage | Code Series | Code camagiance| 0008 Coerane”| Code
2.0 2 TPB TPB 4.7 4R7 +20% M
2.5 2R5 TPC TPC 5.6 5R6
4.0 4 TPD TPD 8.2 8R2
(0] 6.3 6 TPE TPE 10 10
O 8.0 8 TPF TPF 15 15
- 10 10 TPG TPG 22 22
a0 11 11 TPL TPL 33 33
C 125 12 TPLF TPLF 47 47
ie) 16 16 TPSE | TPSF 56 56
"5 20 20 TPU TPU 62 62
(0] 25 25 TAB TAB 68 68
E 35 35 TAE TAE 82 82
(D THB THB 100 100
THC THC 150 150
THD THD 220 220
POSCAP THE THE 270 270
POSCAP TQC TQC 330 330
Line-up 470 470
Guidelines and 680 680
precgutions 1,000 | 1000
. 1,500 1500
Series system
diagram @ f v
Image of g Standard Code Standard Code
case size UD B B
= TPE series TPB series
Products list. © ESR 35mQ max 7B C size C
" Explanation of| ‘8' ESR 30mQ max UB D3L size L
e © ESR 25mQ max PB TPC series
pPacking 0D ESR 21mQ max LB 85T A
poeclicanons ESR 18mQ max B B1 size B
ESR 15mQ max FB C1 size C
Marking 8o & ESR 15mQ/300kHz max FGB TPF series
Recommended g stze ESR 13m0/300kHz max DGB ESR 9mQ max oL
_____ dimension (@ ESR 356mQ max 85T AZB D3L size ESR 7mQ max 7L
Recommended O ESR 30mQ max 85T AUB ESR 6mQ max 6L
conditon. & ESR 25mQ max_85C APB TPL series
= ESR 15mQ max _85C AFB D12T size D
- 8 ESR 15m()/300kHz max 85C AFGB ESR 25mQ max U
Charecteristios | ESR_13mQ/300kHz max 85C ADGB ) ESR 20mQ max KU
- ESR 25mQ max Pc2 D15T size ESR 18mQ max U
ESR 18mQ max IC2 ESR 15mQ max FU
C2 size ESR 15mQ max FC2 TPSF series
TPSF & ESR 12mQ max CE2 B2Ssize | ESR 18mQ/300kHz max 85C AlG
p— £ ESR_9mQ max ac2 TPU series
ncf ESR 55mQ max GC S09 size Sl
TPL-TPLF g C3 size ESR 25mQ0 max PC S11 size SK
S — ESR 18mQ max IC AO9 size Al
TPF § D2E size ESR 256mQ max 85T AP BO9 size Bl
5 ESR 25mQ max L TQC series
TPG o DAL size ESR 18mQ max IL D2 size/Capacitance enlarged type Y
= ESR 15mQ max FL All series
TPE = ESR 12mQ max CL ESR 55m0 max G
B 2 ESR 45mQ max Y
-‘5 ESR 40mQ max W
TPC 8 ESR 35mQ max Z
] ESR 18mQ max |
TPD 5 ESR 15mQ max F
[=] ESR 12mQ max C
TA cg ESR  9mQ max 9
TH % ESR 8mQ max 8
] ESR 6mQ max 6
TQC & ESR 5mQ max 5
ESR 9mQ0/300kHz max 9G
6E

72 ESR 6mQ/500kHz max



Packing specifications

*We supply only embossed taping type.
I Dimension of carrier tape

Sprocket hole Component compartment

w (Polarity)

o -

(+)
t g
K F G H =
__— ) oo
Direction of unreeling
v (unit:mm) S
Size A 0.1 B 0.1 C 03 | D01 E 0.1 F £0.1 G 0.1 | H 0.1 J) K £02 | 1t 0.1 -'3
code -© o
S09 1.65 2.4 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 1.3 0.25 $
S11 1.65 2.4 8.0 85 1.75 4.0 2.0 4.0 ®1.5 1.3 0.25
A0S 2.05 3.65 8.0 3.5 1.75 4.0 2.0 4.0 »1.5 1.3 0.25
BO9 3.2 3.8 8.0 3.5 1.75 4.0 2.0 4.0 »1.5 1.4 0.2 PopigpAP
B1 3.2 3.8 8.0 3.5 1.75 4.0 2.0 4.0 »1.5 1.4 0.2 Line-up
B1G 3.25 3.9 8.0 3B 1.75 4.0 2.0 4.0 ®1.5 1.7 0.25 Guidelings and
B15G 3.25 39 8.0 35 1.75 4.0 2.0 4.0 ®»1.5 1.7 0.25 B iaa "
B2 3.3 38 8.0 35 1.75 4.0 2.0 4.0 »1.5 2.1 0.2 [ Sos oo
B2S 3.25 4.0 8.0 3.5 1.75 4.0 2.0 4.0 ®»1.5 2.1 0.25 % GEEEW
Cl 37 | 64 | 120 | 55 | 175 | 80 | 20 | 40 | ¢15 | 17 | 03 & coscore
c2 37 6.4 12.0 55 1.75 8.0 2.0 40 | 915 2.1 0.3 S products et
C3 3.7 6.4 12.0 35 1.75 8.0 2.0 4.0 ®1.5 2.9 0.3 % A —
(o] 3.7 6.4 12.0 55 1.75 8.0 2.0 4.0 1.5 3.2 0.3 % part numbers
D2E 45 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ®»1.5 2.4 0.3 ) Packing
specifications
D2T 45 7.8 12.0 55 1.75 8.0 2.0 4.0 »1.5 2.4 0.3
D15T 4.7 7.8 12.0 55 1.75 8.0 2.0 4.0 ®»1.5 1.7 0.3 Marking
D12T 4.7 7.8 12.0 5.5 1.75 8.0 2.0 4.0 ®»1.5 1.7 0.3 © ‘Re((:jomrtntended
an attern
D2 45 7.5 12.0 55 1.75 8.0 2.0 4.0 1.5 2.4 0.3 © M
O Recommended
D3L 45 7.7 12.0 55 1.75 8.0 2.0 4.0 1.5 3.2 0.3 T Soderng
D3 45 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ®1.5 3.5 0.3 g Fundamental
D4 45 7.7 12.0 55 1.75 8.0 20 4.0 1.5 4.2 0.3 & e
D4D 45 7.7 12.0 55 1.75 8.0 2.0 4.0 015 4.2 0.3 = Charaoteristios
®Dimension A and B are the measure of compartment's inside bottom. Reliability
®The (+) Polarity of the chip is placed on right side towards the unreeling direction.
®Dimension of the topcover tape 5 TPSF
Thickness of cover tape: 62+10um ;
Width of cover tape: 9.5+0.2mm 5 TPU
5.5+0.2mm (¢ 180reel) £ TPL-TPLF
I Reel dimension 3 TPF
c
_ _ 3 TPG
£
; s TPE
e AN @
’ /\\ 5 TPB
i v F--- O
Q\ P o} mf < L g TPC
= 7 8
// o TPD
(unit:mm) ‘?J TA
A B C W1 w2 g
| W1 | $330£2 80+2 +0.2 +0.5 +1.0 i T
W1, + »80+ ®13£02 | 135205 | 17.5%1. =
W2 ®180 J_fg »60+2 | 91302 g+05 114%1.0 = TQC
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Packing specifications

: Tantalum Solid Capacitors with Conductive Polymer

I Packing quantities

Size code | Pieces/reel (¢180) | Pieces/reel (#330) | Size code | Pieces/reel (¢ 180) | Pieces/reel (¢330)
S09 3,000 - C3 - 2,500
S11 3,000 = C = 2,500
AQ9 3,000 - D2E - 3,000
B0O9 3,000 = D2T = 3,000

B1 3,000 - D15T - 4,000
B1G 2,500 = D12T = 4 000
B15G 2,500 - D2 - 3.000
B2 2,000 = D3L = 2,500
B2S 2,000 - D3 - 2,500
Cl = 4,000 D4 = 2,000
c2 - 3,000 D4D - 2,000
I Dimension of packing case
:
1
1
b S e s
,l
,’ (unit:mm)
Reel size ®180 ®330
a , a 90 120
b 240 360
C c 240 360
I Units per packing case

Size code Pieces/case Size code Pieces/case
S09 15,000 C3 12,500
S11 15,000 C 12,500
AQ9 15,000 D2E 15,000
B0O9 15,000 D2T 15,000

B1 15,000 D15T 20,000
B1G 12,500 D12T 20,000
B15G 12,500 D2 15,000
B2 10,000 D3L 12,500
B2S 10,000 D3 12,500
Cl 20,000 D4 10,000
c2 15,000 D4D 10,000




Marking

@®C, C1, D2, D4 size (TPB, TPC, TH series)
@C, D2, D3, D3L size (TQC series)

®D4, D4D size (TPD, TPE series)

Rated capacitance
|

I____}___'|
680 |

Anode(+) Lot INo %0

Rated voltage™1

®C2, C3, D2E, D3L size (TPB, TPE, TPF series)

®B09S, B1,B1G, B15G, B2 size
(TPB, TPC, TPG, TPU, TQC series)

Rated capacitance3

s7
iG

Lot. No.*2
Rated voltage*1

®S09, S11, AO9 size (TPU series)

Rated capacitance*4
]

z

Anode

]

1

| I
2
Rated voltage*1 Lot. No.

@®B2S size (TPSF series)

Rated voltage*1

T
Lot. No.*2
Rated capacitance 3

Anode(+)
v

Rated capacitance TPB series L
l D3L size
iy TPF series | F
series
I o o
! [ TPD series | D
PINS I
! oo
| ﬂ' I LO \
| 7]
e
! |
l_ —a— 4 |
Anode(+) ‘ Lot No#2
Rated voltage*1
@®B2 size (TPE series)
Rated capacitance3
-
[,
| 1
| 1
1 1
1 |
oSS ==
| I !
e
| 'y !
___h___
A
Anode .
) Lot. No.*2
Rated voltage*1
®D2T, D15T, D12T size (TPL, TPLF series)
Rated cap.?citamce*3
i T ,
| 1 TPL series |T
Il P <
P TPLF series |F
: Q!
o] | < %2
g :m'lL()" Lot. No.
< 1 Y) : I _____:
| 1
1D
Rated voltage*1
%1 The rated voltage is as follows.
RV. |20|25(3.15/4.0(6.3|/80| 10|11 |125/ 16 |20 | 25 |35
Mark d e f g j k A |A1| B | C D [1E@E | V

%2 Lot.No.shows roughly manufacturing date.

%3 The rated capacitance is as follows.

Capacitance

) 56|82|10| 15|22 |33 |47 |56 |62 |68 |100(120|1

50(220|270|330

Mark |UB|Y6 |A7|E7|J7 |[N7|S7|U7|V7|W7|A8|C8|E8|J8 |L8|N8

%4 The rated capacitance is as follows.(509,511,A09)

R. Cap.
(uF)

Mark | s | A|E|J [N |S|W|A

47|10 |15 |22 |33 |47 |68 |100

©
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@©
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e
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Recommended land pattern dimension

: Tantalum Solid Capacitors with Conductive Polymer

I Except for TPL/TPLF series (unit:mm)
Size code a b ©
S09 1.0 0.9 0.6
a S11 1.0 0.9 0.6
AO09 1.6 1.2 1.2
B0O9 1.6 2.7 1.4
B1 1.6 2.7 1.4
B1G 1.6 2.7 1.4
B15G 1.6 2.7 1.4
i a c a B2 1.6 2.7 1.4
© B2S 1.6 2.7 1.4
= C1 2.4 23 2.4
8 ce 2.4 2.3 2.4
c C3 2.4 2.3 2.4
L C 2.4 2.3 2.4
I D2E 24 29 3.7
| D2 2.4 2.9 3.7
D3L 2.4 2.9 3.7
POSCAP D3 2.4 2.9 3.7
POSCAP D4 2.4 29 3.7
Line-up D4D 2.4 2.9 3.7
Guidelines and
precautions
for use
Series system
s @ | TPL/TPLF series
Image of 5
case size g A F C G A
Products list 5 B
Explfnatlobn of § V|A(—)8-¢0.4 VIA(—)8-¢0.4
Part NUMDETS P S,
[} /TN
specwfﬁ:aaiﬂgg @
Marking
Recommended (g il i ﬂBﬁ I
land pattern 4=
dimension (@ }
Recommended O
o g .
Fundamental g {} [a] L
structure & - = - = >
[5})
Characteristics |q_,) {}
= o
Reliability {}
S
— & &l 5
TPSF % b <
N a
TPU 2 (
o
TPL-TPLF 2
T TPF 8 M M
=}
g K L N o P * Slash areas shows solder pads
TPG o
o
TPE ﬁ (1) Three-pad design for three-terminal model (TPL/TPLF series) (unitmm)
TPB g5
-‘g Sizecode| A B C D E F G H | J K L M N 0] P Q R
TPC g DaT
[0]
(&} D15T| 1.7 | 12 |27 |32 | 51 | 07|13 |045| 09 |075/ 09 | 1.1 | 083 | 14 | 10 |215|095]| 2.1
TPD o D12T
TA g
E (2) Common three-pad design for POSCAP D-size two-terminal model wnitmm)
TH &
g Sizecode| A B C D E F G H | J K L M N (0] P Q R
©
TQC + Dcommon| 2.2 | 1.2 | 27 |29 | 51 | 05| 10 |045| 09 [075] 14 | 1.1 | 03| 14| 10 |2.15|095| 2.1
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Recommended soldering condition

I Recommended reflow soldering temperature profile

The cycles of reflow soldering: Twice (max)

Peak temperature

i i 5s max
240°C e ——
200°C

40s max

150C

60s
max 120s max 30s max

Temperature on the
surface of capacitor

/

Time(sec.)

I Peak temperature 250 lead free reflow soldering profile
The cycles of reflow soldering: Twice (max)
Peak temperature
i 1 5s max
250°C —
220°C

180 AOs max POSCAP

150°C \ POSCAP
Line-up
60s Guidelines and

max 120s max 30s max precautions
/ for use

. Series system
Time(sec.) @ diagram

©
=
@
©
(]
Qo
C
e
(&}
(0]
|

Temperature on the
surface of capacitor

S Image of
fp case size

I Peak temperature 260TC lead free reflow soldering profile o :
The model of MSL"2a" is changed into MSL "3" with this reflow condition.(See page 65) -% Produets et

The cycles of reflow soldering: Twice (max) o Explanation of
S o
Peak t%mperature E’SSE-JREEUOHS
ii 5s max T
® 5 260C = -
E = Markmg
Q 217°C -_ ;
S ®
[e] % 200°C ~ E ‘F;?%oggz?ged
o8 g dimension
3 o
25 150C b
5o 8 condition
o 8 'C Fundamental
GE) © 60s & structure
- 2 max 180s max 90s max 2 ]
/ - Characteristics
6s max
Time(sec.) Reliability
. —
I TQC series 5 TPSF
. . >
The cycles of reflow soldering: Twice (max) 5 TPU
Peak temperature Q TPL-TPLF
o = A 1 10s max ‘3 _
£ 2 250 — 2 TPF
(&)
S & 217C o}
e 5 S i
5 60s max c
3
25 150C N\ £ TPE
o @ »
3 \ &5 TPB
@ ; 120s max 70s max s
a TPC
o
Time(sec.) T TPD
o
- - - - "D TA
I Soldering with a soldering iron E -
) L . L 5l
Tip of a soldering iron: 350C max (TQc serise: 400C max) Power of a soldering iron: 30W max =
Working time: 3sec. max (TQC serise: Ssec max) 2 TQC

(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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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) i 7

Silver adhesive

Carbon layer

Silver paste

©
+—
©
©
©
Q0
C
i(=
(&
(0}
l_

—— Electrolyte
(Conductive polymer)

Tantalum oxide

POSC. AP Molding resin

FpsCAR Cathode

Anode

Guidelines and
precautions
for use

Tantalum wire

Serigs system

TPD

TA

TH @ The sintered tantalum has a porous structure, it makes a large surface area, which enables to have large capacitance.

TQC @ The conductive polymer used for the electrolyte is high in electric conductivity and enables the low ESR.

degran @ Sintered tantalum
et 2
:’:” Sintered tantalum
Products st 8 POSCAP uses sintered tantalum
Explanation of 8 as the anode material.
PILIMEETS g An oxide layer formed on the Tantalum oxide
speoiomng « surface of the sintered tantalum
is used for the dielectric, and a
Marking conductive polymer for the electrolyte.
Recommended EIGCtrOIyte/
e 2 (Conductive polymer)
FEECIETET © Magnified cross-section of element Magnified photo
condition S
c
S
Crarecteristcs - (Face down terminals model)
Reliability
TPSF 5
TPU g Carbon layer
R Silver paste
TPL-TPLF ,GE_J, Molding resin . Electrolyte
TPF é 9 (Conductive polymer)
TPG § Tantalum oxide
£
TPE 2 Silver adhesive ?
(2]
TPB 8 Anode
5 Cathode
TPC &
S Sintered tantalum Tantalum wire
=)
S
5]
£
2
]
c
©
'—
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Characteristics

1. POSCAP Electrical characteristics
1-1. Frequency characteristics

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

I I I
at 25°C m— A . POSCAP

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

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

100

Impedance (Q)

Y\\
) \\_/ POSCAP

©
7
©
©
©
o
C
d=
(@)
()
—

A Line-up

0.01 Guidelines and

1k 10k 100k ™M 10M precautions
FrequenCy (HZ) Serigs system
@ diagram
. o e}
Fig.B Impedance & ESR frequency characteristics (Several POSCAP models) 3 e
100 c
| | | o Products list
at 20°C POSCAP == |mpedance D Boanaton of
A: 2TPE470M6 = = ESR % part numbers
B: 2TPSF270M9G O Packing
10 C: 2TPLFA70MA4E specifications
Marking
g Recommended
o 8 land pattern
) 1 @ _dimension
L O Recommended
— soldering
o3 8 condition
8 ‘C Fundamental
c C structure
3 8
L 0.1 = Characteristics
£
- Reliability
0.01 E TPSF
§ TPU
2 TPL-TPLF
0.001 [
1k 10k 100k ™M 10M 2 TPF
C
Frequency (Hz) 3 TPG
L
The greatest characteristic of POSCAP is the excellent frequency characteristics. £ TPE
Using a high conductive polymer for the electrolyte greatly improves the ESR characteristics and enables the g TPB
POSCAP to perform at the higher frequency levels. 'S e
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 2 TPD
frequency. ‘g TA
Fig. B: Compares the impedance and ESR frequency characteristics of three different POSCAP series. 2 TH
The TPLF series has a low ESL characteristic which brings it to high resonance frequency, it makes ETQC
. . . =
impedance be much lower in the range of high - frequency wave.

~
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Characteristics

: Tantalum Solid Capacitors with Conductive Polymer

1-2. Characteristics at high and low temperatures

Fig.A ESR temperature characteristics (POSCAP vs Ceramic capacitor)
100 | | |

= POSCAP 6TPC47MB A DA
== Ceramic capacitor 6.3V/47uF(X5R)
10— === Ceramic capacitor 6.3V/10uF(Y5V)

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

TH
TQC

U 1
H —
) c
o o«
= w
© w
0 0.1 \\
c
c
3 B
— 0.01 \\
POSCAP
POSCAP
Line-up 0.001
: -55 -20 0 20 85 105
Gugee\gg%snggg Temperature (°C)
for use
Senesds_ystem
iagram . - - - - -
- 3 Fig.B Capacitance temperature characteristics (POSCAP vs Ceramic capacitor)
case size ) 20
léﬂ I I at 120Hz
Produets st .9 == POSCAP 6TPC47MB
Explanation of 8 10} | === Ceramic capacitor 6.3V/47uF (X5R)
part numbers -5 = Ceramic capacitor 6.3V/10uF (Y5V) /
Packing (D
specifications 0
Marking ;\? /
Recommended @ o -10F
B S 3 S~
Recommended g E
soldering [)
condition g ° -20
Fundamental 35 8
structure @ ©
o S
Characteristics $ § -30
(&)
Reliability
—_— -40
TPSF §
—E
TPU 2 -50¢ \
— 0
TPL-TPLF @
5 -60 L
TPFE S -55 -20 0 20 85 105
2 Temperature (°C)
PG &
c
TPE £
® The POSCAP has a characteristics of low and high temperature, which is little change against temperature
B8 for the ESR.
TPC g The stability of ESR's temperature characteristics means the noise-clearing ability is litle change against
TPD 3 temperature.
S
7]
£
=)
8
C
©
|_
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Characteristics

1-3. Bias characteristics

Comparison of bias characteristics (POSCAP vs Ceramic capacitor)

at 120Hz

o~ |

S ©
S 20 ©
5 N o
.S —
8 \ o
8 =
S 40 ™~ c
z N o
o \
= POSCAP (6TPB100MA) N
-60 = (Ceramic capacitor
(6.3V/100uF) X5R \\ POSCAP
POSCAP
Line-up
Guidelines and
precautions
-80 for use
0 1 2 3 4 5 6 -
Bias voltage (V) ) dagram "
3
The ceramic capacitor has a bias characteristics, which makes the capacitance decrease, ?7_
when applying voltage to it. % e
However, the POSCAP will show no reduction in capacitance for applied voltage within its rating. B grmbas.
Therefore, without caring about change of capacitance when voltage is applied. O Pecking
You would design for your products more freely.
Marking
1-4. Piezoelectric effect of the capacitor @ Recommenaen
solaering
C condition
S condion
It would generate vibration of dielectric's elasticity, when periodically variable voltage is applied to, on the = Lnd
condition that ceramic capacitor is used with substance which has a piezoelectric characteristics (e.g. barium § Cheracteristics

titanate).
If the cyclic change is within the audio-frequency (20Hz to 20kHz), it could generate noise inside the

Reliability

TPSF

equipment. The subtle vibration from the capacitor travels to the PCB and creates noise. 5
Problems could may occur dependent on its use. _% TPU
The POSCAP is composed of tantalum oxide films, which doesn't have a piezoelectric characteristics. % W
Therefore, it will not generate any noise. gi
3 TPF
(Ceramic capacitor) (POSCAP) § e
. WWWWWWWW\ £
Voltage applied. e goinen. ) \ s TPE
(Periodic Change.) S S E— <1 S TPB
e ik Subtle vibration 5
, o /// 8 TPC
e HH S§—
i 3! 5 TPD
ToiF =151 WWW/ 5
= = O TA
g -
It generates subtle vibration by expanding and contracting No vibration is generated. E TH
} ! £ TQC
The vibration travels to PCB and creates noise. No noise on the PCB. —
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Selection guide

Technical data

Tantalum Solid Capacitors with Conductive Polymer

Characteristics

: Tantalum Solid Capacitors with Conductive Polymer

1-5. Allowable ripple current

Comparison of allowable ripple current (POSCAP vs Tantalum capacitor)
7.00

POSCAP (TPE series)——Blue
Tantalum capacitor (Low ESR)— Green

at 100kHz 45°C 6.10
6.00

5.00

4.00

3.00

2.00

Ripple Current (Arms)

1.00

0.00

10V/150pF 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.

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) Egivalent series circuit of capacitor

oG

(b) Approximate ESL value of POSCAP

ESL
/

(unit: nH)
Size Code at 10 MHz Size Code at 10 MHz
B1 1.2 D15T 0.9
B2 1.3 D2T 0.5/0.8
B2S 0.7 D2E 1.8
Ct 1.9 D2 2.0 % Measuring method and position
c2 1.8 D3L 2.3 : Based on JEITA RC-2002
C3 20 D4D 15 *All values on the left figure are not

guaranteed but reference.
Please contact SANYO for details
of measurement.

C 23 D4 25
D12T 1.0




Reliability

1. Temperature accelaration test (Endurance)

Capacitance change (%)

* The following life time are not guaranteed but

presumptive values.

5 The POSCAP capacitance level
decreases during a long term
0 endurance test.
%I D T S 65°C
.. R T The left figure shows time variation of
5 N oo, capacitance decrease at each
105°C 85°C temperature.
. This graph indicates that temperature
10— Capaiﬁnzchczhange 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

span compared with an aluminum
electrolytic capacitor.

@©
=
©
©
©
Q9
C
(@]
(0}
|_

POSCAP

POSCAP
Line-up

Guidelines and
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@ diagram

= Image of
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Reliability

: 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

To—Tx
Lx=LoX10 20

[
o+
@©
o
©
9
c
c
(&)
o
l_

Lx ! Life expectance in actual use (temperature Tx) (h)
POSCAP Lo : Guaranteed life at maximum temperature in use (h)

PoscA? To - Maximum operating temperature (°C)
Guidelines and Tx : Temperature in actual use (temperature of POSCAP) (°C)
i o
Series system
diagram @ . i
Image of -g 3- Rellablllty teSt (6TPE330ML)
case size uo
producis st G 3-1. Endurance (105°C, 6.3V applied)
Explanation of 8 . N
part numbers =2 Characteristics of Endurance
Packing D <
specmcaact\[‘)rr]lg Qq: 20 The data to the Ieft ShOWS the
. g 10 results of an endurance.
{ =
eI g 0= The conductive polymer of the
i ‘a%?n?fn‘éjéa & 5 10 POSCAP capacitor is excellent for
ecommendade (=3 e . .
soldering - S heat stability as there is little
o S : o
Fundamental % o1 5,000 (h) 10000 change in the characteristics after
Characteristics |G_J ;g 0.08 10,000 hours.
Reliability S 006
E—— 8 om
TPSF 5 2 002
TPU 2 0
-8 5,000 (h 10,000
TPL-TPLF ~ 100
o T
TPF 3 S
5 s
TPG &
P f-E‘i 40
TPE 2 x 20
TPB 5 8
o
£ 5,000 (h) 10,000
TPC § 100
[u] =~
TPD 9 g g
S 3z 60
TA @ © S
£ D 40
3 X
Hs €32
c - -
TQC S 0 S ~——
5,000 (h) 10,000
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Reliability

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

tand (at 120Hz)  Capacitance change (%)

ESR (mQ at 100kHz)

Leakage current

30

20

0.08
0.06
0.04

0.02

(uA at 6.3V 40s)

n
o

100
80
60
40
20

100

A O ©®
o O O

o

e
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.

O
+—
O
)
O
9o
c
=
(&
(¢h)
|_

POSCAP

Q

c
o

(4p]

electi

©
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Surface mount type

RoHS compliance
Series : : :
Low ESR - Small size - High capacitance

Face down terminal type

TPSF
moal iR

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

B 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/20C Please see the attached characteristics list
Characteristics of impedance . —55C | Z/Z20¢c 061t020
tio at high t b +
and low temp. - 100kH2/+20C +105C ] Z/Zz00 0.6 10 2.0
Al ithint209 initi
105C, 1.000h. C/C Wlthln_?O % of the |.n|_t|_al v_alge
Endurance rated voltage applied DF < 1.5 times of the initial limit
LC Within the initial limit
AC/C ithin+40%,—20Y
o 60T, 90 to 95%RH. 500h, Within+40 /0 20% of t}h('a '|n|t!a|lvalue
amp heat (Steady State) No-applied voltage 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
Surge 1kQ discharge resistance, DF Within the initial limit
POSCAP surge voltage applied LC < 3 times of the initial limit
POSCAP
Line-up
Seeons B Dimensions (unit: mm)
u .
Size L 0.2 W $0.2 H 0.1 g 02 | W1 *0.1
Series system L code
diagram @ r——w
kel B2S 3.5 2.8 1.9 0.8 2.2
Image of 5
case size m
Products list 5 [ . ] = H Size list RV : Rated voltage
b
Explfnatiabn of 8 KF Y 2.0 11
Part NUMDETS e
[0}
Packing () 62 B2S
specifications 270 B2S
I
Marking
Recommended [u]
land pattern 4= W1
di © S S
g sl Ll ——
soldering —
condition 8
Fundamental &
structure c . . . .
— 9 B TPSF series characteristics list
Characteristics -
Reliabiit S Rated Rated Rated |Category|Category DF LC ESR ESL  |Maximum alowable MSL
y 2 | Part number | voltage |temperature|capacitance| voltage |temperature (uA) | (mQmax) | (nHmax) | fePecurent  "Retiow T Refiow
d (% ) (mArms)
— gode (V) (C) (uP) () (C) | 7 M&% Imax/5min.| 100Hz/20T | #Tincalvalte | (J0ukipe! | <lPin | 12T,
TPSF 2% |<260T|< 250C
| g — 11TPSFE2MAIG*2| 11 85 62 10 105 8.0 136.4 [18/300kHz 0.7 1800 3 3
>
TPU S 2TPSF270MIG 20 | 105 | 270 20 | 105 80 | 108 |9/300kHz| 0.7 | 2400 | 3 | 3
TPL-TPLF 2 Please refer to page 65 for the compensation coefficient of maximum allowable ripple current. #1 100k to 500kHz.45C
S %2 Under development
TPF é
TPG 8
S
TPE =
2
TPB g
‘©
TPC 8
3
TPD 5
°
TA @
g
TH &
iC
c
TQC @
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Surface mount type

RoHS compliance
Series _ _
Small size - Low profile

Face down terminal type

TPU series has a real advantage in size-sensitive applications

using a face down terminal structure. TPU
P Q P g
B Specifications
Items Condition Specifications
Rated voltage V) = 25 40 6.3 10
Surge voltage (V) = 2.9 4.6 7.2 12
Category temperature range (C) = —55 to +85
Capacitance tolerance (%) 120Hz/20TC M : £20
Rated capacitance range (uF) 120Hz/20C 4.7 to 150
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 061t02.0
e A (Sl 100kHz/+20C +85C | 2/Z200 0.6 10 2.0
AC/C Within£20% of the initial value
Endurance rate?jSVEit;égaoe?phélied 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) BOCNggggligg%’g}tHégg’Oh' 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 VO't%EB applied LC < 3 times of the initial limit POSCAP
_ Croch
(unit: mm)
B Dimensions Size code | L £0.1%1 | W +0.13%1 [ |4 0.1 S +0.131 | \\1 0.1 Sggaemi%sngm
S09 2.0 1.25 0.9 0.5 0.9 for use
L S11 2.0 1.25 1.1 0.5 0.9 Series system
\ 7] AQ9 3.2 16 0.9 0.8 12 g deem
BOS | 35 | 28 0.9 08 2.2 & tosn ez
= %1 +0.2:A09,B09 s W
H Size list RV : Rated voltage B Epnaon o
= RV o5 40 6.3 10 ° part numbers
47 509 O ke ions
T 10 S09
- — 4 r — — - 15 S09 Marking
22 S09 S09 @ Recommended
N s w | 33 509 STl AQ9 g dhetiar
47 S09 S11 A0S @ ggl&ﬁggﬁ
68 S11 AGS g Fundamental
]OO A09 'S structure
150 BOS g Characteristics
B TPU series characteristics list I
Size Rated | Rated | Rated |Category|Category| LC ESR Ma’ﬂ@g‘[‘]l‘lg‘cﬁupe"r’]?b‘e MSL U —
e Part number | voltage |temperature|capacitance| voltage | temperature @ ) wA) | (mOmax) (AmE) F;SITI]UDW Htgﬂq%w g TPSF
V) (C) (uF) V) () max/5min.| 100kHz/20C | 100kHZ*1 | < 260¢ | < 550C >Tpu
10TPU4R7MSI 10 85 4.7 10 85 10.0 4.7 300 360 — 3 g/=
B6TPU22MSI 6.3 85 22 6.3 85 10.0 27.7 150 510 — 3 ,S TPL-TPLF
B6TPU10MSI 6.3 85 10 6.3 85 10.0 6.3 250 400 — 3 ‘g?
S09 |4TPU33MSI 4.0 85 33 4.0 85 10.0 26.4 150 510 S &) I
4TPU15MSI 4.0 85 15 4.0 85 10.0 6.0 250 400 — 3 3 TPG
2R5TPU47MSI 2.5 85 47 2.5 85 10.0 23.5 150 510 — & s
PR5TPU22MSI | 2.5 85 22 25 | 85 10.0 655 | 250 | 400 | — | 3 = TPE
B6TPU33MSK 6.3 85 33 6.3 85 10.0 41.6 150 510 — 3 6 TPB
S11 [4TPU47MSK 4.0 85 47 4.0 85 10.0 37.6 150 510 — 3 ’é
2RETPUBBMSK | 2.5 85 68 25 85 100 | 340 | 150 | 510 [ — [ 3 a TPC
10TPU33MAI 10 85 33 10 85 10.0 33.0 150 510 3 3 g TPD
AO9 B6TPU47MAI 6.3 85 47 6.3 85 10.0 29.6 150 510 8 8 =
4TPUBBMAI 4.0 85 68 4.0 85 10.0 27.2 150 510 3 3 D TA
2R5TPUT00MAI 2.5 85 100 2.5 85 10.0 25.0 150 510 3 3 S TH
BO9 |6TPU150MBI*2 6.3 85 150 6.3 856 10.0 945 100 670 3 3 g'
Please refer to page 65 for the compensation coefficient of maximum allowable ripple current. %1 100k to 500kHz, 45T & TQC
%2 Under development
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TPD
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TQc

Tantalum Solid Capacitors with Conductive Polymer

Surface mount type

TPLTPLF--

TPL series has a low ESL and low ESR advantage

using an unigue face down terminal structure.

RoHS compliance

Low ESR - Low ESL

Face down terminal type

;6 ‘ % > TPL/TPLF
(Standard) Low ESL Low ESR

M Specifications (back)
Items Condition Specifications
Rated voltage V) = 2.0 25 4.0 6.3
Surge voltage V) = 2.3 29 4.6 7.2
Category temperature range (C) = —55to+105
Capacitance tolerance (%) 120Hz/20C M : 20
Rated capacitance range (uF) 120Hz/20C 100 to 560
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

88

Equivalent series resistance (ESR) 100kHz/20C Please see the attached characteristics list
Characteristics of impedance —55T | Z/Zz0c 0.6t020
ratio at high temp. 100kHz/+20TC
and low temp. +105T | Z/Zz20c 06t020
AC/C Within£20% of the initial value
Endurance rat]e%?;gl'tgé%oggﬂéd DF < 1.5 times of the initial limit
(+ 2RBTPL330M9U:1,000h) LC Within the initial limit
AC/C Within+509%,—20% of the initial value
Damp heat (Steady State) 6000,\"3238"983%’5;’:50“ DF < 1.5 times of the initial limit
LC < 3 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
B Dimensions M Size list AV - Rated voltage
L ‘ WVl 20 25 40 63
F ‘ uF
100 D12T
] = 150 Di12T D15T
220 |D12T.D2T D15T D15T D15T
330 D2T D15T.D2T
o | - ] = [ ] 470 D2T D2T
4" — — r* LMJ 560 D2T
~
$3—= [:SE " =)
(unit: mm)
Size L 03 | W02 | H*01 |g]/S2#02| §3+0.1 | g4 02 | W *0.1
code
D12T 7.3 4.3 1.1 1.1 1.1 2.3 2.8
D15T 7.3 4.3 1.4 1.1 1.1 2.3 2.8
D2T 7.3 4.3 1.8 1.1 1.1 2.3 2.8




Bl TPL series characteristics list

TPL-TPLF series

S | part numper Vgﬁ';ed Rated | Rated |Category|Category OF LC ESR ESL Mﬂﬁmlligﬂnﬁl\nﬂe\fgble MSL
o e o Vol e | 8, | (| e | PR T
100kHz*! |< 260T |< 250C
BTPL100MDx2 6.3 105 100 6.3 105 10.0 | 126.0 25 1.0 2100 3 2a
D12T [4TPL150MD 4.0 105 150 4.0 105 10.0 120.0 25 1.0 2100 3 2a
2TPL220MD:#2 2.0 105 220 2.0 105 10.0 88.0 25 1.0 2100 3 2a
6TPL220MAU 6.3 85 220 5.0 105 100 | 2772 25 0.9 2100 3 2a
BTPL150MU 6.3 105 150 6.3 105 100 | 1890 25 0.9 2100 3 2a
4TPL220MKU 4.0 105 220 4.0 105 100 | 176.0 20 0.9 2400 3 2a
oo 2R6TPL330MFU 2.5 105 330 2.5 105 10.0 | 1650 15 0.9 2800 3 2a
2R5TPL330MSU 2.5 105 330 2.5 105 10.0 | 1650 9 0.9 3600 3 2a
2R5TPL220MIU 25 105 220 25 105 100 | 1100 18 0.9 2500 3 2a
2R5TPL470MC 2.5 105 470 2.5 105 10.0 1175 12 0.8 3400 3 2a
2R5TPL470M9 25 105 470 25 105 100 | 1175 9 0.8 3900 3 2a
2R5TPL470M8 2.5 105 470 2.5 105 10.0 | 2350 8 0.8 4100 3 2a
D2T |2R5TPL470M732| 2.5 105 470 25 105 100 | 2350 7 0.8 4400 3 2a
2R5TPL330MC 2.5 105 330 2.5 105 10.0 82.5 12 0.8 3400 3 2a
2R5TPL330M9 2.5 105 330 2.5 105 10.0 82.5 9 0.8 3900 3 2a
2R5TPL330M8 2.5 105 330 2.5 105 10.0 | 1650 8 0.8 4100 3 2a
2RBTPL33OM7x2| 2.5 105 330 25 105 10.0 | 165.0 7 0.8 4400 3 2a
52 Under dovoiomans
B TPLF series characteristics list
Size Rated | Rated | Rated |Category|Category| o ©c ESR ESL Maﬁ%ﬂcaﬂrﬂeﬁb\e MSL
oee | Part number voI&/a)ge tem;z%c;ture cap(eiclllt:a)nce voét\?)ge tem;(n%z;ture % max) ma(xl/lSAr)nin. ](88%226‘% iﬁ;ﬁmﬁ (mArms) il Ft‘ZﬁL%W
100kHz*! |< 260¢C|< 250C
2TPLF560MB*2 2.0 105 560 2.0 105 100 | 2240 6 0.5 4700 3 2a
2TPLF560M5%2 2.0 105 560 2.0 105 10.0 | 2240 5 0.5 5200 3 2a
2TPLF470M6 2.0 105 470 2.0 105 100 | 1880 6 0.5 4700 3 2a
2TPLF470M5 2.0 105 470 2.0 105 100 | 1880 B 0.5 5200 3 2a
DaT | 2TPLF470M4E 2.0 105 470 2.0 105 10.0 | 188.0 |4/500kHz| 0.5 5200 3 2a
2TPLF330M7 2.0 105 330 2.0 105 100 | 1320 7 0.5 4400 3 2a
2TPLF330M6 2.0 105 330 2.0 105 100 | 1320 6 0.5 4700 3 2a
2TPLF330Mb5 2.0 105 330 2.0 105 100 | 1320 5 0.5 5200 3 2a
2TPLF220M7 2.0 105 220 2.0 105 10.0 88.0 7 0.5 4400 3 2a
2TPLF220M6 2.0 105 220 2.0 105 10.0 88.0 6 0.5 4700 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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TPSF
TPU
~TRLTPLF
TP
TPG

TPE

TPB

TPC

TPD

TA

TH

Surface mount type

TPF s

TPF series has low ESR and high capacitance at standard form.

B Specifications

RoHS compliance

Low ESR

High capacitance

P

TPF
P oL
High capacitance

Tantalum Solid Capacitors with Conductive Polymer

TQC

90

Items Condition Specifications
Rated voltage V) - 2.0 2.5 4.0 6.3 10
Surge voltage V) = 2.3 2.9 4.6 7.2 12
Category temperature range (C) = —-55to +105
Capacitance tolerance (%) 120Hz/20C M : £20
Rated capacitance range (uF) 120Hz/20TC 150 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/20°C Please see the attached characteristics list
Characteristics of impedance —55TC | Z/Z20c 0.6t 20
ratio at high temp. 100kHz/+20°C
and low temp. +105C | Z/Z20c 0.6t020
) AC/C Within£20% of the initial value
Endurance rat;gsé?{aeéggggfied DF =< 1.5 times of the initial limit
LC Within the initial limit
AC/C Within+50%,—20% of the initial value(D2E size)
5 heat (Steady State) 60, 90 to 95%RH, 500h, Within+409%, —209% of the initial value (Except for the above model)
amp hea eal ate i
P Y Aegpplize v e DF < 1.5 times of the initial limit
LC < 3 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
B Dimensions : (unit mm)
L Size L 0.3 W 02 | H*02%1 | g*02 | \y] 0.
code
D2E 7.3 4.3 1.8 1.3 2.4
I D3L 7.3 4.3 2.8 1.3 2.4
+ = . . 1 +0.1:D2E
. SIZB IISt RV : Rated voltage
RVl 20 25 40 6.3 10.0
UF
T 150 D3L
220 D2E D3L
330 D2E D3L D3L D3L
S S W1
‘—J L—’ 470 D3L D3L
680 D3L
B TPF series characteristics list
Si Rated | Rated Rated |Category|Category DF LC ESR  |Vexmum alowable MSL
cc;éz Part number | voltage |temperature capacitance| voltage |temperature (9% max) (LA) | (mOmax) (m'gcrwrﬁg) Reflow | Refiow
V) (© (LF) ) () max/5min.| 100kHz/20C | 1 00kHZ#1 | <958 | <omBi
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
B6TPF330M9L 6.3 105 330 6.3 105 10.0 207.9 9 3900 S 2a
6TPF220ML 6.3 105 220 6.3 105 10.0 138.6 12 4000 3 2a
4TPF470ML 4.0 105 470 4.0 105 10.0 188.0 10 4400 3 2a
4TPF330ML 4.0 105 330 4.0 105 10.0 132.0 12 4000 3 2a
D3L 2R5TPF680ML 2.5 105 680 2.5 105 10.0 170.0 10 4400 3 2a
2R5TPFE80M7L 2.5 105 680 2.5 105 10.0 170.0 7 4400 3 2a
2R5TPFE80MBL 2.5 105 680 2.5 105 10.0 170.0 6 4400 S 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
2R5TPF470M6L 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

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

#1 100k to 500kHz. 45T



Surface mount type

RoHS compliance

Series

Small size

High capacitance

TPG series is high capacitance model of small and
low-profile product. Suitable for the miniaturization
design of the electronics device.

B Specifications

Items Condition Specifications
Rated voltage V) = 2.5 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) = —-55to0 +105
Capacitance tolerance (%) 120Hz/20C M :+20
Rated capacitance range (uF) 120Hz/20C 33 to 220
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 —55TC | Z/Z20c 0.6to02.0
ratio at high temp. 100kHz/+20C
and low temp. +105C | Z/Zz0c 061t020
85T, 1,000h, AC/C Within£20% of the initial value
Endurance i Ll Sagleler DF < 1.5 times of the initial limit
SR NI CTIIE LC Within the initial limit
AC/C Within+409%,—20% of the initial value
Damp heat (Steady State) 608, 90 tai93%ki, 500, DF < 1.5 times of the initial limit POSCAP
p y No-applied voltage =1 @
LC < 3 times of the initial limit Line-up
85C, 1,000 cycles, AC/C Within£5% of the initial value gggg\uw’%gsﬂsand
Surge 1kQ discharge resistance, DF Within the initial limit for use
surge voltage applied - T :
LC < 3 times of the initial limit o ?g;grﬁyﬂem
'-% Image of
i+ case size
Dimensions wnt mm o
. Size L +0.3 W +0.3 H 0.1 g 02 W1 0.1 8 Products list
L code -0.1 -0.1 43 -
B1G 35 28 1.1 0.8 ) D S Tnbers
B15G 3.5 2.8 1.4 0.8 2.2 0 F’ack]?g ’
specifications
+ | = . Slze IISt RV : Rated voltage Marking
A RVl 25 | 40 | 63 | 80 | 10 | 125 8w
imension
"5 B1G | BIG 2 Recommended
T 47 B.I G B.I G 8 condition
‘C Fundamental
100 B1G 'S structure
150 B15G o Characteristics
s s wi 220 | BIG | BI5G =
Reliability
B TPG series characteristics list ‘g TPSE
- >
Size Rated | Rated Rated |Category|Category DF LC ESR Maﬁlg;l‘l?cﬂupeﬁb\e MSL g TPU
Part number | voltage |temperature|capacitance| voltage |temperature (mA) | (mQmax) Reflow | Reflow o
code 5 5 (% max) . (mArms) TPL-TPLF
V) (C) (uF) ) (C) ° max/5min.| 100kH2/20C | 1 0okHZz*1 | <S8 | < omBi %
12TPG33M | 125 85 33 10 105 10.0 41.3 70 1000 | 3 3 g TPF
10TPG47M 10 85 47 8.0 105 10.0 47.0 70 1000 8 3 8 TPG
10TPG33M 10 85 33 8.0 105 10.0 33.0 70 1000 3 3 S
B1G|8TPG47M 8.0 85 47 6.4 105 10.0 37.6 70 1000 S 3 s TPE
6TPG100M 6.3 85 100 5.0 105 10.0 63.0 70 1000 3 3 g B
6TPG100MG 6.3 85 100 5.0 105 10.0 63.0 55 1100 3 3 5
2R5TPG220M 2.5 85 220 2.0 105 10.0 55.0 70 1000 3 3 8 TPC
B15G B6TPG150M 6.3 85 150 5.0 105 10.0 94.5 70 1000 8 3 8
4TPG220M 4.0 85 220 3.2 106 | 100 | 880 70 1000 | 3 | 3 z TPD
Please refer to page 65 for the compensation coefficient of maximum allowable ripple current. #1 100k to 500kHz,45C r.?) TA
1S
5 TH
€
S TQC
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Surface mount type

RoHS compliance
Series Up Grade
Low ESR (B2,C2,C3 size)

This products is the miniaturized version of TPE series.

TPE
@ D WO =L

B Specifications

Items Condition Specifications
Rated voltage V) - 2.0 25 4.0 6.3 8.0 10
Surge voltage V) — 2.3 2.9 4.6 7.2 9.2 12
Category temperature range (C) = —-55 to +105
Capacitance tolerance (%) 120Hz/20C M : £20
Rated capacitance range (uF) 120Hz/20°C 47 to 330
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/Zz0c 06t020
ratio at high temp. 100kHz/+20°C
and low temp. +105T | Z/Z=0c 0.6t0 20
105T, 2,000h,(B2size :1,0000) AC/C Within£20% of the initial value
Endurance ;XRa&fgi’eﬁgaggog”gr'ﬁmt&l DF < 1.5 times of the initial limit
85T, 1,000h, rated voltage applied LC Within the initial limit
POSCAP Within+500%, —20%(2R5TPE220MDGB(MAZB. MAPB MAFB),
POSCAP 2R5TPE330MAZB,2TPE330MIB(MFB,MAFB.MAFGB,MADGB),
Line-up AC/C 2R5TPE330MFC2(CC2,9C2))
X (o)
B 7 Damp heat (Steady State) | °° Noaroioq cotas Within+40%, —20% of the initial value (Except for the above model)
precautions
for use DF < 1.5 times of the initial limit
Series system LC < 3 times of the initial limit
diagram @
C\gwsafgizoef g 105T, 1,000 cycles, |] kQ dischlar%e AC/C Within+£5% of the initial value
(1] resistance,surge voltage applie o T
oo € Surge #Rated temp 85C products: DF Within the initial limit
S 85C, 1,000 cycles LC < 3 times of the initial limit
Explanation of 8
part numbers —
[7}
Packing (D
specifications . . . .
H Dimensions H Size list RV : Rated voltage
Marking RV
~Recommenged (g } L 2.0 2.5 4.0 6.3 8.0 10
\aréq pattern 46 uF
imension
Recomrqgnded E 47 B2
Condition @ + | = 100 B2 B2 |B2C2
- | 120 B2
[5]
Characteristics |E) ]50 82 82 BE.CQ CS
180 C3
Reliability 220 B2 |B2.C2 |B2,C3
—] T 330 B2 B2,C2
TPSF &
— €
>
TPU 2 Ls .| Ls.| wi
TPL-TPLF €
=
TPF § (unit: mm)
5 Size +02 $02 £0.15%1 102 £0.1
TPG 8 coeE L W H S W1
ey
TPE ‘é B2 35 2.8 1.9 0.8 2.2
—= 2] c2 6.0 3.2 1.8 1.3 1.8
i c3 6.0 3.2 25 13 18
TPC g %1 +0.2:C3
TPD 3
o
TA @
g
TH &
1S
TQC &
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TPE series
B TPE series characteristics list
Size P b vRO?'cgede tenl:w{aet(aaglre caRaac'ic'ggce Cvaotlt‘cgag ogy t%%tirga%rr)é DF (L(/?\) (m%)?nF;x) Mﬂﬁip”[‘]l‘lglcﬁupeﬁb‘e Refi MS: i
coe | AT MUTRET | XSS S P WV | ey | e man) | ein | 0000 () stgré%v:o stgég‘vc
10TPE47MAZB | 10 85 47 8.0 105 8.0 470 | 35 1400 | 3 3
8TPE100MAZB 8.0 85 100 6.3 105 8.0 800 | 35 1400 | 3 3
BTPE22OMAZB | 6.3 85 220 5.0 105 80 | 1386 | 35 1400 | 3 3
BTPE150MAZB 6.3 85 150 5.0 105 8.0 945 | 35 1400 | 3 3
BTPE150MAPB 6.3 85 150 5.0 105 8.0 945 | 25 1600 | 3 3
BTPE120MAZB 6.3 85 120 5.0 105 8.0 756 | 35 1400 | 3 3
BTPE100MZB 6.3 105 100 6.3 105 8.0 630 | 35 1400 | 3 3
BTPE100MPB 6.3 105 100 6.3 105 8.0 630 | 25 1600 | 3 3
BTPE100MAZB 6.3 85 100 5.0 105 8.0 630 | 35 1400 | 3 3
4TPE22OMAZB 4.0 85 220 3.2 105 8.0 880 | 35 1400 | 3 3
4TPE150MAZB 4.0 85 150 3.2 105 8.0 600 | 35 1400 | 3 3
4TPE150MAUB 4.0 85 150 3.2 105 8.0 0.0 | 30 1500 | 3 3
4TPE100MZB 40 | 105 100 4.0 105 8.0 400 | 35 1400 | 3 3
B2 orsTPESa0NAZ| 2.5 85 330 2.0 105 8.0 825 | 35 1400 | 3 3
ORSTPE220MZB | 2.5 105 220 25 105 8.0 550 | 35 1400 | 3 3
2R5TPE220MLB 25 105 220 25 105 8.0 55.0 | 21 1700 | 3 3 POSCAP
2R5TPE220MIB 25 105 220 25 105 80 | 1100 18 1800 | 3 3 POSCAP
PRETPE22OMFGB| 25 | 105 | 220 | 25 | 105 | 80 | 1100 |15/300kH] 1800 | 3 | 3 —
ORSTPE220MDGB| 2.5 105 220 25 105 80 | 110.0 [13/300kHz| 2000 | 3 3 eeauisn
ORSTPE220MAZB| 2.5 85 220 2.0 105 8.0 55.0 | 35 1400 | 3 3 Series system
ORSTPE220MAPB | 2.5 85 220 20 105 8.0 55.0 | 25 1600 | 3 3 § ﬁfgmf
ORSTPE220MAFB | 2.5 85 | 220 20 | 105 80 |1100| 15 | 2000 | 3 | 3 'é” Pdtu
oRETPEISOMZB | 2.5 1056 150 25 105 8.0 375 | 35 1400 | 3 3 § —
2TPE330MIB 20 | 105 330 2.0 105 80 | 1320 18 1800 | 3 3 o Etkg”‘b
2TPE330MFB 20 | 105 330 2.0 105 80 | 1320 15 2000 | 3 3 specifications
2TPE330MAFGB 2.0 85 330 1.8 105 8.0 | 132.0 |15/300kHz| 1800 | 3 3 Verking
2TPE330MAFB 2.0 85 330 1.8 105 80 | 1320 15 2000 | 3 3 @ Tegmmendes
2TPE330MADGB | 2.0 85 330 1.8 105 8.0 | 132.0 [13/300kHz| 2000 | 3 3 §W
8TPE100MPC2 80 | 105 100 80 | 106 80 | 800 | 26 | 2200 | 3 | 3 g P
BTPE150MPC2 6.3 105 150 6.3 105 8.0 945 | 25 2200 | 3 3 § struete
BTPE150MIC2 683 | 105 150 63 | 105 80 | 945 | 18 | 2600 | 3 | 3 = Crerseterstes
4TPE220MIC2 4.0 105 220 4.0 105 8.0 88.0 18 2600 | 3 3 ettty
©2 | stpe2zource 40 | 105 | 220 40 | 105 80 | 880 | 15 | 2900 | 3 | 3 (& TPSF
ORSTPE33OMFC2 | 2.5 105 330 25 105 8.0 825 15 2900 | 3 3 _§ E=Th
ORSTPE33OMCC2 | 2.5 105 330 25 105 8.0 825 12 3300 | 3 3 EW
ORSTPE330MIC2 | 2.5 105 330 25 105 8.0 825 9 3700 | 3 3 B——
10TPEIBOMGC | 10 105 180 | 10 105 | 100 | 1800 | 55 1500 | — | 3 E TeF
10TPEISOMGC | 10 105 150 | 10 1056 | 100 | 15600 | 55 1500 | — | 3 g PG
C3 [ stpezeowpe 63 | 105 | 220 63 | 105 80 | 1386 | 25 | 2400 | 3 = TPE
BTPE220MIC 6.3 105 220 6.3 105 80 | 1386 18 2800 | 3 3 g TPB
Please refer to page 65 for the compensation coefficient of maximum allowable ripple current. ;; Wue]%z:zsvgﬁ%zﬁéi?’c § TPC
5 TPD
é TA
g TH
8 Tac
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Tantalum Solid Capacitors with Conductive Polymer

Surface mount type

TPE s

TPE series has low ESR and can aid in the
miniaturization of many products.

B Specifications

RoHS compliance

Low

ESR (D2E, D3L, D4 size)

P PP =L

94

Items Condition Specifications
Rated voltage V) - 2.0 25 4.0 6.3 10
Surge voltage V) - 2.3 2.9 4.6 7.2 12
Category temperature range (C) = —-55 to +105
Capacitance tolerance (%) 120Hz/20C 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 —B55C | Z/Z20¢ 0.6t020
ratio at high temp. 100kHz/+20°C
and low temp. +105T | Z/Z=0c 0.6t0 20
105, 2,000h, AC/C Within£20% of the initial value
Endurance e e DF < 1.5 times of the initial limit
85'C, 1,000h, rated voltage applied LC Within the initial limit
Within+509%, —20% of the initial value (2R5TPE470M (IF.C.9.7),
2R5TPE330M (LF,C,9,7), 2RETPE220M (LF.C.9,7).
AC/C 2R5TPET000M (LF), 2R5TPE1500M (F.C))
Damp heat (Steady State) | °° Noaroioq coas Within+40%, —20% of the initial value (Except for the above model)
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 1k§u?ése°\'}grt§eggeas$gé°e' DF Within the initial limit
HBTPE330MAP, 6TPE220MAP:85C LC < 3 times of the initial limit
B Dimensions Bl Size list RV : Rated voltage
L uF Y 2.0 2.5 4.0 6.3 10
68 D2E
100 D2E
150 D2E D2E
+ = 220 D2E D2E D2E D3L
330 D2E D2E D2E D2E.D3L D4
470 D2E D2E D3L D4
680 D3L D4 D4
1,000 D4
- 1,500 D4
(unit: mm)
Sizecode | L 03 W 0.2 H $0.2:%1 g 0.2 W1 0.1
‘LJ Li, wi D2E 7.3 4.3 1.8 1.3 2.4
D3L 7.3 4.3 2.8 1.3 2.4
D4 7.3 4.3 3.8 1.3 2.4
BTPE series characteristics list #1 0 TDEE
Si Rated | Rated | Rated |Category|Category DE LC ESR  |Maximun alonable MSL
cc;éz Part number | voltage |temperature|capacitance| voltage |temperature G ) (LA) . (mQmax) ({W/if-”!ﬁ”st) Ftieflow Ftkeﬂow
(V) () (uF) V) (©) max/5min.| 100kHZ/20C | 100kHZ*1 | <Sabic | <oebc
10TPEBBM 10 105 68 10 105 10.0 68.0 25 2400 3 2a
B6TPE330MAP 6.3 85 330 5.0 105 10.0 207.9 25 2400 3 2a
B6TPE220MAP 6.3 85 220 5.0 105 10.0 138.6 25 2400 3 2a
B6TPE220M 6.3 105 220 6.3 105 10.0 138.6 25 2400 S 2a
D2E|6TPE220MI 6.3 105 220 6.3 105 10.0 138.6 18 2800 3 2a
B6TPE150M 6.3 105 150 6.3 105 10.0 94.5 25 2400 3 2a
B6TPET50MI 6.3 105 150 6.3 105 10.0 945 18 2800 3 2a
B6TPE150MF 6.3 105 150 6.3 105 10.0 94.5 15 3100 S 2a
6TPET00M 6.3 105 100 6.3 105 10.0 63.0 25 2400 3 2a
B6TPET00MI 6.3 105 100 6.3 105 10.0 63.0 18 2800 3 2a




B TPE series characteristics list

TPE series

Size Rated Rated Rated |Category |Category DE LC ESR Ma)r('\imL\lg]cﬂ‘rlroeﬁb‘e MSL
code | Part number | voltage |temperature| capacitance voltage | temperature (% max) (uA) | (mOmax) ( r$1pA ) Ftieflow Ftleﬂuw
V) (C) (uF) V) (T) max/5min.| 100kH2/20C | 00kHz#1 | <SmBi | <508
ATPE330M 40 105 330 40 105 10.0 | 1320 25 2400 | 3 | 2a
ATPE330MI 4.0 105 330 40 105 100 | 1320 18 2800 | 3 | 2a
ATPE220M 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 40 105 220 40 105 10.0 88.0 15 3100 | 3 | 2a
ATPE150M 40 105 150 40 105 10.0 60.0 25 2400 | 3 | 2a
ATPE150MI 4.0 105 150 4.0 105 10.0 60.0 18 2800 | 3 | 2a
2R5TPE470M 25 105 470 25 105 100 | 1175 25 2400 | 3 | 2a
2R5TPE470MI 25 105 470 25 105 100 | 1175 18 2800 | 3 | 2a
2R5TPE470MF 25 105 470 25 105 100 | 1175 15 3100 | 3 | 2a
2R5TPE470MC 25 105 470 25 105 100 | 1175 12 3500 | 3 | 2a
SR5TPE470M9 25 105 470 25 105 100 | 1175 9 3900 | 3 | 2a
2R5TPE470M7 25 105 470 25 105 100 | 1175 7 4400 | 3 | 2a
2R5TPE330M 25 105 330 25 105 10.0 825 25 2400 | 3 | 2a
D2E| 2R5TPE330MI 25 105 330 25 105 10.0 825 18 2800 | 3 | 2a
2R5TPE330MF 25 105 330 25 105 10.0 825 15 3100 | 3 | 2a
2R5TPE330MC 25 105 330 25 105 10.0 82.5 12 3500 | 3 | 2a
2R5TPE330M9 25 105 330 25 105 10.0 825 9 3900 | 3 | 2a
2R5TPE330M7 25 105 330 25 105 10.0 825 7 4400 | 3 | 2a
SR5TPE220M 25 105 220 25 105 10.0 55.0 25 2400 | 3 | 2a
2R5TPE220MI 25 105 220 25 105 10.0 55.0 18 2800 | 3 | 2a POSCAP
2R5TPE220MF 25 105 220 25 105 10.0 55.0 15 3100 | 3 | 2a posciP
2R5TPE220MG 25 105 220 25 105 10.0 55.0 12 3500 | 3 | 2a
2R5TPE220M9 25 105 220 25 105 10.0 55.0 9 3900 | 3 | 2a g‘“t”
2R5TPE220M7 25 105 220 25 105 10.0 55.0 7 4400 | 3 | 2a
2TPE470M9 2.0 105 470 2.0 105 10.0 | 188.0 9 3900 | — 3 o o
2TPE470M7 2.0 105 470 2.0 105 100 | 1880 7 4400 | — | 3 e —
2TPE470M6 20 | 105 | 470 | 20 | 105 [ 100 | 1880 6 | 4700 | — [ 3 w=
2TPE330M9 2.0 105 330 2.0 105 | 100 | 1320 9 3900 | — | 3 9 Procucts et
2TPE330M7 2.0 105 330 2.0 105 100 | 1320 7 4400 | — | 3 B Eganatonof
2TPE330MB 2.0 105 330 2.0 105 100 | 1320 6 4700 | — | 3 B Facine
10TPE220ML 10 105 220 10 105 100 | 2200 25 2400 | — | 2a specifications
10TPE220MIL=2| 10 105 220 | 10 105 10.0 | 2200 18 2800 | — | 2a —
BTPE330ML 6.3 105 330 6.3 105 100 | 207.9 25 2400 | 3 | 2a o T
BTPE330MIL 6.3 105 330 6.3 105 100 | 207.9 18 2800 | 3 2a B Gmenaon”
BTPE330MFL 6.3 105 330 6.3 105 100 | 2079 15 3100 | 3 | 2a % ”md:"mg“
D3y [ATPE470ML 40 105 470 40 105 10.0 | 1880 25 2400 | 3 | 2a R R —
ATPE4A70MIL 4.0 105 470 4.0 105 100 | 188.0 18 2800 | 3 | 2a 5 Stuewr
ATPE470MFL 4.0 105 470 4.0 105 100 | 1880 15 3100 | 3 | 2a |2 Characteristics
ATPE470MGL 4.0 105 470 4.0 105 100 | 1880 12 3500 | 3 | 2a Feliabiity
2R5TPEGSOML 25 105 680 25 105 10.0 | 1700 25 2400 | 3 | 2a
2R5TPE6BOMIL | 2.5 105 680 25 105 100 | 170.0 18 2800 | 3 | 2a 5 TPSF
2R5TPE6SOMFL| 2.5 105 680 25 105 100 | 1700 15 3100 | 3 | 2a = —=U
SR5TPEGBOMCL| 2.5 105 680 25 105 100 | 1700 12 3500 | 3 | 2a g -
10TPE330M 10 105 330 10 105 10.0 | 330.0 25 3000 | — | 2a fzj TPL-TPLF
BTPEGSOM 6.3 105 680 6.3 105 15.0 | 4284 25 3000 | 3 | 2a S TPF
6TPE6SOMI 6.3 105 680 6.3 105 15.0 | 4284 18 3500 | 3 | 2a =
6TPE470M 63 | 105 | 470 63 | 105 | 150 | 2961 | 25 | 3000 | 3 | 2a o TF6
BTPE470MI 6.3 105 470 6.3 105 15.0 | 296.1 18 3500 | 3 | 2a £ TPE
ATPEGSOM 40 105 680 40 105 1560 | 2720 25 3000 | 3 | 2a C—
D4 |4TPE6SOMI 4.0 105 680 4.0 105 150 | 2720 18 3600 | 3 | 2a 5
ATPEGSOMF 40 105 680 40 105 150 | 2720 15 3900 | 3 | ea 8 TPC
2R5TPE1000M 25 105 | 1000 25 105 15.0 | 250.0 25 3000 | 3 | 2a S 1PD
2R5TPE1000MI | 2.5 105 | 1000 25 105 150 | 250.0 18 3500 | 3 | 2a = A
2R5TPE1000MF| 2.5 105 | 1000 25 105 15.0 | 250.0 15 3900 | 3 | 2a £
SR5TPEIS00MF| 2.5 105 | 1500 25 105 15.0 | 3750 15 3900 | — | 2a s TH
2R5TPE1500MC| 2.5 105 | 1500 25 105 15.0 | 375.0 12 4400 | — | 2a E Tac

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

#1 100k to 500kHz.45T

%2 Under development
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Surface mount type

Series

TPB series are the standard products

corresponding to the diversification of the needs.

B2 size is the miniaturized version of TPB series.

RoHS compliance

Standard
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B Specifications

(TPL/TPLF)
\_ lowESL )

(" TA
\High reliability/

. R A
VW P T =
¥ N

TPC TH
Low profile High reliability,

Items Condition Specifications
Rated voltage V) = 25 4.0 6.3 8.0 10
Surge voltage V) = 2.9 4.6 7.2 9.2 12
Category temperature range (C) - —551t0 +105
Capacitance tolerance (%) 120Hz/20C M :+20
Rated capacitance range (uF) 120Hz/20C 33to470
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 —B55CT | Z/Z20c 06t 20
ratio at high temp. 100kHz/20°C
and low temp. +105TC | Z/Z=0c 0.6t020
1057, 2,000h AC/C Within£20% of the initial value
B2 size :105T, 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+409%,—20% of the initial value
607, 90 to 95%RH, 500h, ] R
Damp heat (Steady State) No-applied voltage 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
1kQdischarge resistance, o P
Surge surge voltage applied DF Within the initial limit
¥4TPB150MA:85C LC < 3 times of the initial limit
B Dimensions M Size list AV - Rated voltage
L RVl 25 40 6.3 80 | 100
uF
33 B2
+ = 47 B2
68 B2 B2 C
82 C
100 B2
T 150 D3L
220 D3L D3L.D4
330 D3L D3L.D4 D4
S S W1 i
<_.J L—> 470 D4
(unit: mm)
Size +0.2%1 +0.2 +0.2%2 +0.2 +0.1
sk L W H S W1
B2 35 2.8 1.9 0.8 2.2
C 6.0 3.2 2.8 1.3 1.8
D3L 7.3 4.3 2.8 1.3 2.4
D4 7.3 4.3 3.8 1.3 2.4
%1 +0.3:D3L.D4
%2 +0.1:B2



Bl TPB series characteristics list

TPB series

sie | 5 Rated | Rated | Rated |Category|Category| o LC ESR Ma)ﬂ@?glt‘?ca\rlroevﬁb\e MSL

e il e - B e e L A
<260T | <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

4TPB68M 4.0 105 68 4.0 105 8.0 27.2 70 1100 3 3

2R5TPB10OM | 2.5 105 100 2.5 105 8.0 25.0 70 1100 3 3

10TPB68MC 10 105 68 10.0 105 8.0 68.0 55 1500 3 3

© 8TPB82MC 8.0 105 82 8.0 105 8.0 65.6 45 1700 3 3

10TPB220ML | 10 105 220 10 105 10.0 220.0 40 2000 — 2a

10TPB150OML | 10 105 150 10 105 10.0 150.0 40 2000 3 2a

D3L|6TPB330ML 6.3 105 330 6.3 105 10.0 207.9 40 2000 3 2a

B6TPB220ML 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 10.0 330.0 35 3000 — 2a

10TPB220M 10 105 220 10 105 10.0 220.0 40 3000 3 2a

o4 B6TPB470M 6.3 105 470 6.3 105 15.0 296.1 35 3000 3 2a

B6TPB330M 6.3 105 330 6.3 105 10.0 207.9 40 3000 3 2a
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Surface ount type

TPC -

RoHS compliance

Low profile

TPC series has low profile and low ESR.

TPC series aids in the miniaturization of any products.
B1 size is miniaturized, low profile version of TPC series.

B Specifications

® QY Q E=HLE]

Items Condition Specifications
Rated voltage V) = 2.5 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) - —551t0+105
Capacitance tolerance (%) 120Hz/20C M : £20
Rated capacitance range (uF) 120Hz/20°C 10 to 330
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/20°C Please see the attached characteristics list
Characteristics of impedance —B55C | Z/Zz0c 0.6t020
ratio at high temp. 100kHz/+20T
and low temp. +105C | Z/Zz0c 06t020
105C, 2,000h, rated voltage applied AC/C Within£20% of the initial value
Endurance . DF < 1.5 times of the initial limit
85T, 1,000h, rated voltage applied LC Within the initial limit
’ AC/C Within+40%,—20% of the initial value
Damp heat (Steady State) 60 C,\'lgg;gngeg%ﬁ?éggoh 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
Surge I DF Within the initial limit
*Rated temp. 85T products : 85T LC < 3 times of the initial limit
B Dimensions M Size list RV - Rated voltage
L AVl 25 | 40 | 63 | 80 | 10 | 125
UF
10 Bl
15 Bl
+ z 22 B
33 Bl Cl Bl
47 Bl Bl
56 B1
* 68 Cl D2
100 Cl D2.C1 D2
S S Wi 150 D2 D2
330 D2
(unit: mm)
Size L+02 | W02 | H 0.1 g #02 | ] *0.1
code
B1 35 2.8 1.1 0.8 2.2
C1 6.0 3.2 1.4 1.3 1.8
D2 7.3 4.3 1.9 1.3 2.4




Surface mount type TPc Series
B TPC series characteristics list
Si Rated | Rated | Rated |Category|Category| - LC ESR  |Maxmun lowzble MSL
'ée Part number | voltage |temperature|capacitance| voltage |temperature (% ) (uA) | (mOmax) (pﬁl&f,ﬁg) Reflow | Reflow
iz ) (©) wh | W (©) | ™ & Imax/Smin.| 100kH/20C | 100tz | <308 | LB
12TPC15M 125 85 15 10 105 10.0 18.8 80 800 3 3
12TPC10M 125 85 10 10 105 10.0 12.5 80 800 3 3
10TPC33MB 10 85 33 8.0 105 10.0 33.0 70 1000 3 3
B 8TPC22M 8.0 85 22 6.3 105 10.0 17.6 70 1000 3 3
B6TPC47MB 6.3 85 47 5.0 105 10.0 29.6 70 1000 3 3
B6TPC33M 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
8TPC33M 8.0 105 33 8.0 105 10.0 26.4 70 1200 3 3
B6TPC100MC 6.3 85 100 5.0 105 10.0 63.0 55 1300 3 3
C1
B6TPCB8M 6.3 105 68 6.3 105 10.0 42.8 55 1300 3 3
4TPC100M 4.0 105 100 4.0 105 10.0 40.0 55 1300 3 3
10TPC100M 10 105 100 10 105 10.0 100.0 45 1700 3 2a
10TPCB8M 10 105 68 10 105 10.0 68.0 45 1700 3 2a %
Line-
8TPC150M 80 | 105 | 150 80 | 105 | 100 | 1200 | 40 | 1900 | 3 | 2a —
b2 s e
BTPC330MA 6.3 85 330 5.0 105 10.0 207.9 40 1900 3 2a for use
6TPC150M 63 | 105 | 150 63 | 105 | 100 945 | 40 | 1900 | 3 | 2a o deaam "
i
6TPC100M 6.3 105 100 6.3 105 10.0 63.0 | 45 1700 | 3 | 2a ) et
Please refer to page 65 for the compensation coefficient of maximum allowable ripple current. 1 100k to 500kHz,45T _5 Products list
8 o mumbers.
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Surface mount type

TPD s

RoHS compliance

Low ESR

High capacitance

TPD series has low ESR and high capacitance.

It is the most suitable for the high frequency and
high current switching power supply applications.

B Specifications

@

; TPD
& —oLE
High capacitance

Items Condition Specifications
Rated voltage V) - 2.5 4.0 6.3
Surge voltage V) = 2.9 4.6 7.2
Category temperature range (C) - —55t0+105
Capacitance tolerance (%) 120Hz/20T M : +20
Rated capacitance range (uF) 120Hz/20T 470 to 1000
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
Ch teristi f d —557 <
CRACISIoS o™ | ookgazor 000|270 061020
and low temp. +105C | Z/Z=0c 0.61t020
. AC/C Within£20% of the initial value
Endurance Ratlag?/gi'tgégc;%glied DF < 1.5 times of the initial limit
LC Within the initial limit
: ) AC/C Within+409%,—20% of the initial value
Damp heat (Steady State) £ %Og_gptsiigg egﬁéggoh DF < 1.5 times of the initial limit
A LC < 3 times of the initial limit
Posc P 105, 1,000 cycles, AC/C Within+5% of the initial value
FoSoAR Surge 1kQ discharge resistance, DF Within the initial limit
SR VRS ETplEe| LC < 3 times of the initial limit
Guidelines and
e um
Series system . DlmenSIonS (unit: mm)
degrom 3 Size | 0.3 W 0.2 H 0.2 g 02 | \\] 0.1
Image of 'S5 ) L code
case size m
— X ‘ DaD | 73 | 43 | 36 13 | 24
Products list '9
=]
Explfnatiobnerosf 8 + =
part num —_
[7} . .
Soemfiaactg?\i @ . SIZG IISt RV : Rated voltage
RV
Marking || | | MUF 23 Sl S
~—FReconmended g * 470 D4D D4D
o eson T3 — — 6880 D4D D4D
R ded O
e Ei Ls ] s ] Wi 1,000 D4D
Fundamental "=
structure o
Characteristics 8
'_
e B TPD series characteristics list
TPSF % Si Rated | Rated | Rated |Category|Category DF LC ESR  |VMexmum alowable MSL
——— & ccllgi Part number | voltage |temperature|capacitance| voltage |temperature 9% max) (uA) | (mOmax) (E?f'lgcrﬁg) Reflow | Reflow
TPU 3 V) () (uF) ) © | max/5min.| 100H2/20C | { gokHz* 1 | <'5abc | < 580
TPL-TPLF .g 6TPD470M 6.3 105 470 6.3 105 10.0 296.1 10 4400 3 2a
TPE § 4TPD680OM 4.0 105 680 4.0 105 10.0 272.0 10 4400 & 2a
PG § 2R5TPD1000M 2.5 105 1000 2.5 105 10.0 250.0 10 4400 3 2a
,2_, 2R5TPD1000M8 2.5 105 1000 2.5 105 10.0 250.0 8 4900 & 2a
TPE E D4D 2R5TPD1000M6 2.5 105 1000 2.5 105 10.0 250.0 6 5600 3 2a
TPB g 2R5TPD1000M5 2.5 105 1000 2.5 105 10.0 250.0 5 6100 3 2a
=
TPC § 2R5TPDB80OM6B 2.5 105 680 2.5 105 10.0 170.0 6 5600 3 2a
TPD S 2R5TPDB80OMS 2.5 105 680 2.5 105 10.0 170.0 5 6100 & 2a
% 2R5TPD470M6 2.5 105 470 2.5 105 10.0 1175 6 5600 3 2a
n
ey PRETPD470M5| 25 | 105 | 470 | 25 | 105 | 100 | 1175 5 | 6100 | 3 | 2a
™ 4_; Please refer to page 65 for the compensation coefficient of maximum allowable ripple current. %1 100k to 500kHz45CT
G
TQC =
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RoHS compliance

High reliability

(For the car electronics)

TA series are high reliability products, which are improved
heat-resistance and humidity-resistance,suitable for the

in-car electronics equipment. They are produced at % >
factory which was certified according to “ISO/TS16949".

B Specifications

Items Condition Specifications
Rated voltage (V) — 25 [ 4.0 [ 6.3 \ 10
Surge voltage ) - 29 \ 4.6 \ 7.2 \ 12
Category temperature range (C) = —55 to +105
Capacitance tolerance (%) 120Hz/20TC M : 20
Rated capacitance range (uF) 120Hz/20TC 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/20C Please see the attached characteristics list
isti i o —55C | Z/Z=0c 0.6 to 2.0
b e o o o VOOIRE/AHEOTE +105C } Z/Zz0t 061020
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
. AC/C Within+40%,—20% of the initial value *1
Damp heat(Load) 85%,{23\}(‘?',22?2;'6'%%0“ DF = 1.5 times of the initial limit
LC =< 1.5 times of the initial limit
60C. 90 to 95%RH. 500h AC/C V\/Ithir1+40%,.—20% of thg .In.itia_l vglue *1
Damp heat(Steady state) No-applied voltage 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 1kQ discharge resistance, DF Within the initial limit POSCAP
surge voltage applied LC < 3 times of the initial limit
%1 Within +50%, —20% of the initial value(2R5TAE470M(F), 2RETAE330M(F, 1), 2R5TAE220M(F)) Eﬁgﬁﬁp
. DlmenSIOnS (unit: mm) Guidelines and
Size code | L ¥0-8%2 | \y 02 | *0.2x]1 g $0.2 W1 0.1 B cae o
‘ L B2 35 28 19 0.8 22 oo
‘ D2E 7.3 4.3 1.8 1.3 2.4 @ diagram
H D3L 7.3 4.3 2.8 1.3 2.4 il Image of
=]
+ = %1 x£0.1:D2E.B2 2 +0.2:B2 op case size
s : H c )
. SIZG IISt RV : Rated voltage -_8 Products st
] 25 4.0 6.3 10 % Explanation of
47 B2 B2 S
T 68 B2 Dok D Cecing s
100 B2 -
150 D2E D3L .
Ls s o 220 D2E D2E D2E D3L e
330 D2E D3L © [l
470 D2E D3L g dimension
680 D3L = Soame
o condition
B TA series characteristics list £ st
Si Rated Rated Rated |Category|Category DE LC ESR  |Maximum allowable MSL ﬁ Characteristics
|ée Part number | voltage |temperature|capacitance| voltage |temperature (% ) (uA) (mQmax) (['_Eflgf_urf[ff“sf) Fj[eflow E!(eflow —
oode V) (©) (uF) W) (© © M&X) Imax/Bmin.| 100H2/20C | 100KHz*" | <260 | < 250C Reliilty
10TAB47M 10 105 a7 10 105 8.0 47.0 70 1100 3 3 I
B2 B6TABG8M 6.3 105 68 6.3 105 8.0 42.8 70 1100 3 3 o TPSF
6TAB47M 6.3 105 47 6.3 105 8.0 29.6 70 1100 3 3 57
4TAB100M 4.0 105 100 4.0 105 8.0 40.0 70 1100 3 3 5 TPU
10TAEGB8M 10 105 68 10 105 10.0 68.0 25 2400 3 3 o —
6TAE220M 6.3 105 220 6.3 105 10.0 138.6 25 2400 3 3 £ TPL-TPLF
6TAE220MI 6.3 105 220 6.3 105 10.0 138.6 18 2800 3 3 ‘3 -
6TAE150M 6.3 105 150 6.3 105 10.0 945 25 2400 3 3 3 TPF
4TAE220M 4.0 105 220 4.0 105 10.0 88.0 25 2400 3 3 5
ATAE220MI 2.0 105 220 2.0 105 10.0 88.0 18 2800 3 3 o TPG
D2E |2R5TAE470M 25 105 470 2.5 105 10.0 1175 25 2400 3 3 s
BRGTAE47OMF | 2.5 105 470 25 105 100 | 1175 15 3100 | 3 3 s TPE
2R5TAE330M 2.5 105 330 2.5 105 10.0 82.5 25 2400 3 3 g TPB
2R5TAE330MI 2.5 105 330 2.5 105 10.0 82.5 18 2800 3 3 £~
2R5TAE330MF 2.5 105 330 2.5 105 10.0 82.5 15 3100 3 3 8 TPC
2R5TAE220M 2.5 105 220 25 105 10.0 55.0 25 2400 3 3 %
2R5TAE220MF 2.5 105 220 2.5 105 10.0 55.0 15 3100 3 3 g TPD
10TAE220ML 10 105 220 10 105 10.0 220.0 25 2400 3 3 3
10TAE150ML 10 105 150 10 105 10.0 150.0 25 2400 3 3 0 ITA
D3L 6TAE330ML 6.3 105 330 6.3 105 10.0 207.9 25 2400 3 3 g
A4TAE470ML 4.0 105 470 4.0 105 10.0 188.0 25 2400 3 3 < TH
A4TAE470MIL 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 & TQC
2R5TAEB80MFL 2.5 105 680 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,45T 1 01



POSCAP

POSCAP
Line-up

Guidelines and
precautions

Surface mount type

ne

TH series has 125C capability guaranteed.
It is the most suitable for the high reliability
industrial equipment.

B Specifications

RoHS compliance
Guaranteed at 125T

< TPB TH
211 1 JEALIINN

Items Condition Specifications
Series = THB THC THD THE
Rated voltage (V) = 25(40|63|10|25[40|63|10|25|6.3|25[40|6.3
Surge voltage V) = 2946|7212 |2946|72|12|29|72|29|46|72
Category temperature range (C) - —55to+125
Capacitance tolerance (%) 120Hz/20C M :x20
Rated capacitance range (uF) 120Hz/20C 220 to 680 68 to 220 ‘330 to 680‘ 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/Ze0c 0.6t0 20
ratio at high temp. 100kHz/+20C
and low temp. +125T | Z/Zz00 0.6t 20

N ithin+209 initi

125¢C, 1,000, C/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
AC/C Within+40%,—20% of the initial value

60T, 90 to 95%RH,
Damp heat (Steady State) 500h, DF
No-applied voltage

< 1.5 times of the initial limit

TH

%1 t0.2:.02 2 +0.2.D3L.D4.D4D

for use LC < 3 times of the initial limit
59”95522}:2 o 105C, 1,000 cycles, AC/C Within£5% of the initial value
Imesecr ?n Surge 1‘?25?5’322;?9_ DF Within the initial limit
c surge voltage applied LC < 3 times of the initial limit
Products list ©
k3
s 8
[73) . . . .
speciioations M Dimensions M Size list AV - Rated voltage
Marking L ~ WV 25 | 40 | 63 10
s Series
R ien 8 68 THC D2
dimension (@O
Recomn}gnded E u 0 THC D2
St + 3 = THE DoE
gl € I THB D3L D4
[&]
Characteristics g 220 THC D2 D2
THE D2E
i T THB D3L | D4 D4
330 THD D4D
TPSF 5
g s s W1 THE D2E
TPU ) 470 THB D4
. THB D4
TPL-TPLF _g 680
—3 THD D4D
TPF 3
c
TPG 8 (unit: mm)
o .
TPE ‘é Size || +03%1 | W02 |pH0ix2| g+02 | \y] 0.1
o code
TPB § D2E 7.3 4.3 1.8 1.3 24
TPC § D2 7.3 4.3 1.9 1.3 2.4
8 D3L 7.3 4.3 2.8 1.3 2.4
TPD o D4 7.3 43 38 1.3 04
o
TA @ D4D 7.3 4.3 36 1.3 2.4
5
g
C
O
[

TQC

102



M TH series characteristics list

TH series

Si Rated | Rated | Rated |Category|Category| . LC ESR  |Meximum aloweble MSL
Series crlfj?a Part number | voltage temp:arature capacitance| voltage temp:arature (96 max) (/JA)_ (QOaxu) (ETDEEL}”;“;) Reflow | Reflow
V) (©) (uF) ) () max/5min.| 100kHZ/20C | 100kHZ*1 | <Sm8i | <SR
6THB220ML 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 — B
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 — B
4THBB80OM 4.0 105 680 2.5 125 15.0 | 2720 35 3000 — 5
10THC68M 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 — B
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 94.5 25 2400 — B
6THE150MI 6.3 105 150 4.0 125 10.0 94.5 18 2800 — 5
4THE220M 4.0 105 220 2.5 125 10.0 88.0 25 2400 — B %
ATHE220MI 40 | 105 | 220 | 25 | 125 | 100 | 880| 18 | 2800 | — | 5 e
THE | D2E Guidelines and
4THE220MF 40 | 105 220 25 125 | 10.0 88.0 15 3100 | — 5 fortes
2R5THE330M 2.5 105 330 1.6 125 10.0 82.5 25 2400 — 5 o c?i:g?:;yslem
RS
2R5THE330MI| 25 | 105 | 330 | 16 125 | 100 | 825 | 18 | 2800 | — | & B bt e
cC
2R5THE330MF 2.5 105 330 1.6 125 10.0 82.5 15 3100 — 5 -g Products list
Q Explanation of
6THD330M 6.3 105 330 4.0 125 10.0 | 207.9 10 4400 — B % part numbers
THD |D4D U Packing
2R5THDB80M 2.5 105 680 1.6 125 10.0 | 170.0 10 4400 — 5 specifications
Please refer to page 65 for the compensation coefficient of maximum allowable ripple current. %1 100k to 500kHz,45T Marking
“Recommended
5 hopi”
O "Recommended
T S
'C Fundamental
C structure
(4]
g Characteristics

Reliability

e
LT

T

=

TPG

TPE

TPB

TPC

TPD

TA

TH

TQC
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Surface mount type

TOC =~

RoHS compliance

High voltage

TQC series is perfect for high voltage, low ESR and

low profile applications.

B Specifications

[t is the most suitable for pass-con
of the motor driver by 12V, the input of the DCDC converter.

PQYVYP =]

TPD
TA
TH

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/20C M +£20
Rated capacitance range (uF) 120Hz/20TC 5.6 to 100
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 -B55T |Z2/Z220T 1.0to 2.0
ratio at high temp. 100kHz/+20C . ;
and low temp. +105T |Z/Z220T 061t 1.0
§ AC/C Within £20% of the initial value
Endurance Ratégsg”cazég%gglied DF Within 1.5 times of the initial limit
POSCAP LC Within the initial limit
p— AC/C Within +40%,—20% of the initial value
X (o)
Line-up Damp heat (Steady State) 0 CNggsglizg Cotl)::g;eOOh. DF Within 1.5 times of the initial limit
Guidelines and LC Within 3 times of the initial limit
i
15 to 35T, 1,000 cycies, AC/C Within £5% of the initial value
Seree e o Surge 1kQ discharge resistance, DF Within the initial limit
kel surge voltage applied — - ———
Image of "5 LC Within 3 times of the initial limit
case size m
Products list 5
=]
Exolanatiobn of 8 . . .
partnumbers g B Dimensions (unit: mm)
Speo‘ffoaactggg 2 Size code | L £#0.2%1 | W 02 |H *0.1%2 | g+02 | \\] 0.1
‘ L ‘ B2 35 28 1.9 08 22
Marking ‘ © 6.0 3.2 2.8 1.3 1.8
Recommended g
land pattern 45 ] D2 7.3 4.3 1.9 1.3 2.4
dimension (O _I_ =
Recommended O D3L 7.3 4.3 2.8 1.3 2.4
condition 8
Fp— D3 7.3 4.3 3.1 1.3 2.4
structure 5 ( \ %1 +0.3D3L %2 +0.2:.C.03L.D3
Characteristics |0_J
Reliability _,_I_ . .
S — s s . Slze IISt RV : Rated voltage
—— S S Wi RV
TPSF & uF 16 20 25 35
— g 5.6 B2
TPU §
B 8.2 B2
TPL-TPLF & 10 B2 C D2
=
TPF 3 15 B2 c D2
[
£ 33 D2 D3L
TPE =
" 47 D2 D2, D3L
TPB % 68 D2, D3L
TPC § 100 D3
o
i)
o
n
£
=
Y
c
M
|_

TQC
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Bl TQC series characteristics list

TQC series

Size | part number vlglejcgegde ten?;?eﬁgtcglre cals;?';ﬁce C\/Eglttaagg;y t%;;z:g%rr}é DF (Lng) (m%?an) Maﬁig;l‘?camme Heflovlyl SIﬁeﬂow
code 5 o (% max) ; (MArMS) | ‘temp, | temp.
(V) () (uF) %) (T) max/5min.| 100kH/20C | 100kHZ*1 | <268 | < oh8c
25TQC5R6M 25 105 5.6 25 105 10.0 42.0 100 800 — 3
20TQC8R2M 20 105 8.2 20 105 10.0 49.2 100 800 — 3
e2 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 — )
25TQC10M 25 105 10 25 105 10.0 25.0 95 900 — 3
C |20TQC15M 20 105 15 20 105 10.0 30.0 80 1000 — 3
16TQC22M 16 105 22 16 105 10.0 35.2 80 1000 — 3
35TQC10M 85 105 10 85 105 10.0 35.0 120 1000 — 3
25TQc22M 25 105 22 25 105 10.0 55.0 90 1000™2 — 3
25TQc22MV 25 105 22 25 105 10.0 55.0 45 1500™2 — )
25TQC15M 25 105 15 25 105 10.0 38.0 90 1000% — 3
25TQC15MV 25 105 15 25 105 10.0 38.0 45 15002 — 3
D2 [20TQC47MY 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
16TQCBB8MY 16 105 68 16 105 10.0 108.8 50 1500 — 3
16TQC47M 16 105 47 16 105 10.0 75.2 70 1400 — )
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
25TQC33M 25 105 33 25 105 10.0 82.5 60 1400 — 3
D3L |20TQC47M 20 105 47 20 105 10.0 94.0 55 1450 — 3
16TQCB8M 16 105 68 16 105 10.0 108.8 50 1500 — 3
D3 | 16TQC100M 16 105 100 16 105 10.0 160.0 50 1800 — )

#1 100k to 500kHz,106T

%2 100k to 300kHz, 105

POSCAP

POSCAP
Line-up

g

Guidelines and
precautions
for use

Series system
diagram

Image of
case size

Products list

Explanation of
part numbers

Selection guide

Packing
specifications

Marking

Recommended
land pattern
dimension

O Recommended
soldering
condition
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