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Guidelines and precautions for use
About capacitors

Please take note of the following points in order to make the best use of capacitor's
performance.

Please use capacitors within the range of specified performance after confirming
each capacitor's usage environment and circuit condition.

Please choose capacitors that match the lifetime of the intended circuit design.
The performance of capacitors is changed by the temperature or frequency.
Therefore, please consider these variations when designing the circuit.

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

I Line-up I Considerations when using in
industrial equipment
Conductive Polymer Aluminum Solid Capacitors QS<CON

Conductive Polymer Tantalum Solid Capacitors POSCAP
To when capacitors are used in industrial equipment,

allow wider margin of capacitance, impedance and other
characteristics.

§ Polarity

0OS-CON and POSCAP have polarity. I Ra-tl ng and Category

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

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

The definition of rating and category is as follows.

[0 Rated temperature:
The maximum ambient temperature at which rated
voltage may be continuously applied.

O Rated voltage:

I O pe ratin g tem pe rature an d The maximum direct voltage or peak value of pulse
H voltage which may be applied continuously to a
l p p le curre nt capacitor at any temperature between the lower

category temperature and the rated temperature.

[ Set the operating temperature so that it falls within the O Category temperature range:

range stipulated in this delivery specification. The range of ambient temperatures for which a capacitor
O Do not apply current that exceeds the allowable ripple has been designed to operate continuously;

current. When excessive ripple current is applied, this is given by the lower and upper category

internal heat increases and reduces the lifetime. temperature.

In case capacitors are used under the condition out of O Category voltage:

the specified frequency, ripple current shall not exceed The maximum voltage which may be applied continuously

the value revised by the frequency coefficient. to a capacitor at its upper limit of category temperature.



i Parallel connection

Ripple current may be flowed to a capacitor that has
lower impedance when a different kind of capacitor is
used in parallel.

Please be very careful of choosing models.

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

¥ Applied voltage for designing

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

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

[ The sum of the DC voltage plus the peak AC voltage
shall not exceed the rated voltage or category voltage.

O The sum of the DC voltage plus the negative peak
AC voltage shall not allow reverse voltage.

[0 Do not apply reverse voltage.
Please contact us when there is a concern that circuit
operation may cause reverse voltage.

i Soldering

8 Operating environment restrictions

Do not use the capacitor in the following environments

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

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

O Places susceptible to ozone, ultraviolet rays and radiation

[ Places where vibration or shock exceeds the allowable
value as specified in the catalog or specification sheet

[0 Places under direct sunlight

Land pattern

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

or land patterns for capacitor SMD type with
consideration of the product dimension specified in the
catalog or specification sheet and the size tolerance.
Avoid locating heat-generating components around the
capacitor and on the underside of the PC board.

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

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

O If the specifications are not followed, there is a possibility of the cosmetic defection, the intensive increase of leakage

current or the capacitance reduction.

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



I Things to be noted before
mounting

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

[ Leakage 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 70°C with
a resistor load of 1kQ.

[O1In case the capacitor has re-striking-voltage, please
apply the rated voltage to the capacitor through a
resistor load of 1kQ.

I Mounting 1

[ Please mount capacitors after confirming the polarity.

[0 Please mount capacitors after confirming its rated
capacitance and rated voltage.
O When mounting capacitors to the circuit board, please

use capacitors with the lead space matching the hole
space of the circuit board.

O Do not drop capacitors or use capacitors dropped
beforehand.

O Be careful not to deform the capacitor during installation.

I Mounting 2

O When an automatic inserter is used to clinch the
capacitor lead terminal, make sure it is not set too
strongly.

[0 Be careful of the shock force that can be produced by
absorbers, product chckers and centers on automatic
inserters and installers.

[0 Do not apply excessive external force to the lead
terminal or the capacitor itself.

Guidelines and precautions for use
About capacitors

I 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.

O When storing the reel in the storage bag, please
ensure that the storage bag is fully sealed.™

[ODo not store in high temperature and high humidity
environment.

[ For duration of storage, refer to the respective
"Guidelines and precautions for use" of each capacitor.

[0 Do not store in damp conditions such as with water,
salt water, or oil, and dew condensation.

O Do not store in places filled with noxious gas
(hydrogen sulfide, sulfurous acid, nitrous acid,
chlorine, ammonia, etc).

O Do not store in places susceptible to ozone, ultraviolet
rays and radiation.

O Please unseal storage bag just before mounting and
be conscious that the capacitors are used up.
Refer to the respective "Guidelines and precautions
for use" of each capacitor when some remain by
necessity.

XOnly for capacitors packed by laminate bag.

Disposal of capacitors

Capacitors comprise solid organic compounds, various
metals, resin, rubber, etc. Treat them as industrial waste
when disposing of it.

In case of disposing of a large amount of capacitor, we
can dispose on your behalf.
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Classification Series

SMD type

Page

Features

Small size + Low profile
Large capacitance

For automotive

Category
temperature
range (‘C)

Rated

voltage - capacitance

range
(v.DC)

range (uF)

LXW
(mm)

H
(mm)

Small size S09 | 5510485 [2.51010 | 4.7t0 100 | 2.0x1.25 | 0.9
TPU 81 Low profile ]
Face down terminal BO9 | 5510485 | 6.3 150 | 3.5x2.8 | 0.9
Small size AQ9 | -551t0+85 | 25t0 10| 3310100 | 3.2x1.6 | 0.9
TPH | 82 Low ESR | @
Face down terminal A4 | ~5510485 |2.5106.3| 10010220 | 3.2x1.6 | 1.4
Small size B1G | -5510 +105 2.5t0 12.5 3310220 | 3.5x2.8 | 1.1
TPG 83 Low profile |@|@
Large capacitance B15G| 5510 +105 | 4.0 t0 6.3| 150 t0 220 | 3.5x2.8 | 1.4
Low ESR - Small size B1S | -5510+105| 2.5 200 | 35x28 | 1.1
TPSF 84 Large capacitance | @ | @
Face down terminal
B2S | -55t0 4105 |2.0t0 25| 270 | 3.5x2.8 | 1.9
B2 | -5510+105|2.0t0 10| 4710470 | 3.5x2.8 | 1.9
D15E| 55104105 | 6.3 470 | 73x43 | 14
TPE | 85t088| LowESR D2E | -55t0+105 | 2.5t0 10| 6810470 | 7.3x4.3 | 1.8
D3L | -55t0+105| 2.5t0 10| 22010 680 | 7.3x4.3 | 2.8
D4 | -551t0+105 | 2.50 10 |330t0 1,500 | 7.3x4.3 | 3.8
B2 |-55t0+105|4.0t010| 331068 | 3.5x2.8 | 1.9
TPB | 891090 | Standard D3L | -55t0+105 | 4.0t0 10 | 1500 330 | 7.3x4.3 | 2.8
D4 | -55t0+105 | 6.3t0 10| 220 t0 470 | 7.3x4.3 | 3.8
B1 | -5510+105(6.3t0125] 10t047 | 3.5x2.8 | 1.1
TPC [91t092 | Low profile |@
D2 | -55t0+105|6.3t1010| 6810330 | 7.3x4.3 | 1.9




Classification Series

SMD type

Page

Features

Smallsize - Low profile

Large capacitance

For automotive

Category

temperature
range (‘C)

Rated
voltage
(range

Capacitance
range (wF)

LxXW
(mm)

H
(mm)

OS-CON
e

Guidelines and
precautions

Selection guide

Technical data

D2E | -55t0 +105 2.0 220t0330| 7.3x4.3 | 1.8
Low ESR ~
TPF | 931094 Large capacitance o D3L | -55t0+105[2.51t010 | 150t0 680 | 7.3x4.3 | 2.8
D4 | -55t0+105|2.5106.3|4701t01,000| 7.3x4.3 | 3.8
B2 | -55t0+105|4.0to 10| 47to 100 | 3.5%x2.8 | 1.9 Surface mount type
High reliability B
TA 95 (for the car electronics () D2E | -55t0+105|2.5t0 10 | 68t0470 | 7.3x4.3 | 1.8
D3L | -55t0+105 [2.5t0 10 | 150 t0 680 | 7.3x4.3 | 2.8
High reliability D2E | -55t0+125 [6.31010 | 6810150 | 7.3x43 | 1.8
TV 96  |Guaranteed at 125C [ )
(for the ca electronics) D3L | -5510+125| 10 150 | 7.3x4.3 | 2.8 Radial lead type
D2E | -55t0 +125|2.5t06.3| 150t0 330 | 7.3x4.3 | 1.8
Catalog DeE\(ejt!opqug
D2 |-55t0+125|25t0 10| 6810220 | 7.3x4.3 | 1.9
TH 971098 |Guaranteed at 125C POSC. A P
D3L | -55t0+125 [4.0t0 6.3 | 220t0 330 | 7.3x4.3 | 2.8
Guideﬁnest_and
D4 |-551t0+125[4.01010 | 22010470 | 7.3x4.3 | 3.8 - = t
3 er e iagram
=] Image of
B15 | -55t0 +105 35 2.7 3.5%x2.8 | 1.4 2 case size
g Products list
© | Explanation of
B2 |-55t0+105| 16t035| 3.9t022 | 3.5x2.8 | 1.9 "g | part numbers
(2] _Packing
specifications
D12 |-55t0+105| 16 33 7.3x43 [ 1.15 £ | "R
TQC | 99t0100 | High voltage % Fundamental
D15 | -55t0+105 | 16t025 | 22to47 | 7.3x43 | 1.4 | Characteristics
E Reliability
D2 | -55t0+105| 16to35| 10t0o 100 | 7.3x4.3 | 1.9 TPU
TPH
D3L | -55t0+105| 16t020 | 100to 150 | 7.3x4.3 | 2.8 ™G
9 TPSF
2 TPE
S P8
=
8 TPC
£ TPF
Us’ TA
™V
TH
TQC

Catalog Deletion and
EOL models

64



POSCAP
POSCAP

Line-up
precautions

Series system
diagram

Products list

Explanation of
part numbers

Selection guide

Packing
specifications

nended

Fundamental
structure

Characteristics

Technical data

Reliability

TPU

TPH

TPG

TPSF

TPE

TPB

TPC

TPF

Surface mount type

TA

v

TH

TQC

Catalog Deletion and

EOL models

65

Guidelines and
precautions

POSCAP is uniguely structured solid electrolytic capacitor. Please note the following points in order to take full advantage
of the POSCAP's performance and ensure the most stable quality. (The crucial precautions is described to page 5 to 7)

C ircuit designing cautions

1.Check the rated performance

After checking the operation and installation
environments,

design the circuit so that it falls within the rated
performance range stipulated in this delivery
specification.

2.0perating temperature and ripple current

(a) Set the operating temperature so that it falls
within the range stipulated in this delivery
specification.

(b) Do not apply current that exceeds the
allowable ripple current. Ripple current should
be controlled
so that surface temperature of a capacitor do
not exceed the rated temperature.

(For questions regarding TQC series, please
contact us.)

3.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.

4. .Prohibited circuits

Since problems can be expected, POSCAP cannot

be used on the following circuits

(1) High impedance voltage retention circuits

(2) Time constant circuits

(3) Circuits greatly affected by leakage current

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

I 5.Rapid charge and discharge limitation

Rapid charge and discharge are restricted (for

maintainance of high-proof reliability).

A protective circuit is recommended for when a

rapid charge or discharge causes excessive rush

current since this is main cause of short circuit and

large leakage current. Use a protective circuits in

case the rush current value exceeds 20Ax.

Be sure to insert a protection resistor of about TkQ

for charge and discharge when measuring the

leakage current.

% When TH series use under the ambient temperature
more than 105°C : 10A, TPU series : T0A

I 6.Protect circuit

The failure mode of POSCAP is the short mode.

When it breaks down, short electric current flows

to it.POSCAP gives off heat by this short current.

Do the following consideration in design fully for

the safety because it has a bad influence on the

part around POSCAP due to this heat.

- A protective circuit and a protective device are set
up, so as to make the system safer.

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

I 7.Failure and life-span

The failure rate is 0.5% * / 1,000h (Confidence
level:60%) based on JIS C 5003.

The mainly failure modes are as follows.

* B2 size or less: 1.0%

7-1. Contingency failure

The main causes of failure are thermal

stresses cause by the soldering or thermal

use environment,

along with heat stresses, electrical stresses or

mechanical stresses. The most common

failure mode is a short circuit.

In case a short circuit occurs, ensure safety

by fully considering the followings.

(1) If POSCAP emit smoke, turn off the main power
of the equipment.In this case, keep your face and
hands away from the area.




(2) It may take a few seconds to a few minutes
before POSCAP emits smoke by the situation.
Increase safety by using a protective circuit.

(3) If the smoke comes into eyes, rinse immediately.
If the smoke is inhaled, gargle immediately.

(4) In case a large current continues to flow
after a short circuit, in the worst case, the
shorted-out section may ignite. For safety,
install a redundant circuit or a protective circuit, etc.

7-2. Wear-out failure (lifetime)
When lifetime exceeded the specified
guarantee time of Endurance and Damp
heat, electrolyte might insulate and cause
electric characteristic changed. This is
called an open circuit. The electric
characteristics of capacitance and ESR may
possibly change within the specified range
in specifications when it is used under the
condition of the rated voltage, electric and
mechanical performance. Please note it
when design.

I 8.Reduction of failure stress

When POSCAP is used within the rated voltage, it
shows a stable characteristic,
but it may be damaged in a short circuit when an
overvoltage, for instance, is applied.
The time to reach the failure mode can be
extended by using POSCAP with reduced
environment temperature,
ripple current and applied voltage.
Failure rate
In the case of the endurance which is 105°C 2,000h.
0.5%/1,000h (Environment temp. : 105C, Rated
voltage or Category voltage applied)
In the case of the endurance which is 105°C 1,000h
or 125°C 1,000h.
1.0%/1,000h (Environment temp. : 105°C, Rated
voltage or Category voltage applied)
In the case of the endurance which is 85°C 1,000h.
1.0%/1,000h (Environment temp. : 85C, Rated
voltage applied)

9.Considerations when soldering

The soldering conditions are to be within the
range prescribed in this delivery specification.

If the specifications are not followed, there is the
possibility of degradation of electric characteristic
and lifetime when soldering is conducted under
conditions that are harsher that those stipulated.

10.0thers

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

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 the storage bag is unopened.
Please unseal storage bag just before mounting
and be conscious that POSCAP in the storage bag
is used up.

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

please seal the unsealed part by adhesive tape
etc., including desiccants. Moreover, once and use
it in time the storage bag is opened, store
POSCAP according to the table's Floor Life "Time"
and "conditions"

Floor life
Conditions

2a |4 weeks|=30'C/60%RH

Applicable models

See characteristics list

3 [168 hours| =30°C/60%RH in Page 81 to 100

5 |48 hours|=30C/60%RH

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

Intellectual property right

We, Panasonic are providing the product and service
that customers can use without anxiety, and are
working positively on the protection of our products
under intellectual property rights.
Representative patents relating to POSCAP are as
follows:
( TPB, TPC, TPD, TPE, TPF, TPG, TPH, TPSF, TPU,
TA, TV, TH series )

U.S. Patent Nos. 6168639 and 6313979
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Series system
diagram

Standard

TPB PE

6.3 to 10V
220 to 470wk

D3 L size

4.0 to 10V
150 to 330uF

O to 10V
33 to 68uF

P.89 t0 90
size

TPC

Low profile

D 2 size

6.3 to 10V
68 to 330uF

TPE

Low ESR

D4 size

2.5 to 10V
330 to 1,500uF

L

B1 size

6.3t0 12.5V
10 to 47uF

L

TPG

Small size
Large capacitance

B] SG size

2.510 6.3V
150 to 220uF

®

B‘l G size

2.51t012.5V
33 to 220uF

®

D3Lsize

2.5to 10V
220 to 680uF

D2 E size

2.5to0 10V
68 to 470uF

D] 5Esize

6.3V
470uF

B 2 size

2.0 to 10V
47 to 470 uF

@
+ P.93 to 94
TPF

Low ESR
Large capacitance

D4 size

TPSF

Low ESR
Large capacitance
Small size

2.51t0 6.3.V BZS size
470 to 1,000uF 2.0 to 2.5V
270uF

&
B1 S size

2.5V
200uF

®

D3 |_ size

2.5t0 10V
150 to 680uF

| ——
D2 E size

220 to 330wk

TPU

Small size-Low profile
Face down terminal type

809 size

6.3V
150uF

®

509 size

2.5t0 10V
4.7 to 100uF

]

v

TPH

Small size - Low profile

Face down terminal type

A1 4 size

2.510 6.3V
100 to 220uF

)

Aog size

2.5t0 10V
33 to T00uF

) ]

Guaranteed
at 125°C

D4 size

4.0 to 10V
220 to 470uF

D3 L size

4.0 to 6.3V
220 to 330uF

D2 size

2.5to 10V
68 to 220uF

D2 E size

2.51t0 6.3V
150 to 330wk

High reliability
(For the car electronics)

D3 L size

2.5t0 10V
150 to 680w

D2E size

2.5to0 10V
68 to 470uF

B 2 size

4.0 to 10V
47 to 100uF

TV

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

D3 L size

1ov
150wk

DZEsize

6.3 to 10V
68 to 150uF

¥

D 1 55ize

TQC

High voltage

D3 I_ size

16 to 20V
100 to 150uF

D2 size

16 to 35V
10 to 100uF

D] 2 size

16V
33uF

16 to 25V
22 to 47TuF

| S
B] 5 size

B 2 size

16 to 35V
3.9to 22uF

&

35V
2.TuF

L

Case size (Unit:mm)
S09 A09 Al14 BO9 B1 B1S B1G B15 B15G B2 B2S D12 D15 D15E D2E D2 D3L D4
L 2.0 3.2 3.2 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 7.3 7.3 7.3 7.3 7.3 7.3 7.3
W 1.25 1.6 1.6 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 4.3 4.3 4.3 4.3 4.3 4.3 4.3
H 0.9 0.9 1.4 0.9 1.1 1.1 1.1 1.4 1.4 1.9 1.9 1.15 1.4 1.4 1.8 1.9 2.8 3.8

The size of each photo is nearly to full scale.



Image of
case size

(Unit:mm)

(Unit:mm)
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L2.0XW1.25xH0.9 | L3.2xWT.6xH0.9 | L3.2xW1.6xH1.4 | L35xW2.8xH0.9 | L35xW28xHT.T | L35xXW28xHT.T | L35xW2.8xH1.T | L35xW2.8xH1.4 | L3.5xW2.8xH1.4

P.81 p.82 p.82 P.81 P.91t0 92 P.84 P.83 P.99 to 100 P.83
TPU TPH TPH TPU TPC | TPSF | TPG TQC TPG
2.5to 10V 2.5t0 10V 2.51t0 6.3V 6.3V 6.3to 12.5V 2.5V 2.5t0 12.5V 35V 2.510 6.3V
4.7t0 100uF | 33 to T00uF | 100 to 220uF 150uF 10 to 47uF 200uF 33 to 220uF 2. Tk 150 to 220uF
New New

POSCAP

POSCAP
Line-up

Guidelines and

(Unit:mm) precautions

m = Image of
(=] case size
. . ~ 5 Products list
=
8 txip’tamaﬂo{n of
[35XW28XHT9 | L35XW2.8xH19 | LT3XWASXHIIS | LT.3WASXHIA | LT3XWA3HIA | LT3WAIXHIS | L7.3xWA3XH1.9 L7.3xW4.3xH2.8 L7.3XW4.3xH38 o B ”;::‘km
specificat S
P.85 P84 P9910100 | P99t 100 P85 P85 P91 P85 P.96 P85 -
© [Recommsoded
TPE TPSF TQC TQC TPE TPE TPC TPE TV TPE S o
2.0to 10V 2.0to 2.5V 16V 16 to 25V 6.3V 2.5to 10V 6.3 to 10V 2.5to0 10V 10V 2.5to 10V Tg structure
47 t0 470uF 270uF 33uF 22 to 47uF 4T0uF 6810470uF | 6810330uF | 22010 680uF 150uF 33010 1,500uF =N Characteristics
-
P.89 to 90 P.93 to 94 P97t098 | P89to90  P97t098 P.89 to 90 D Relbiin
- c y
TPB TPF TH TPB TH TPB .
4010 10V 2.0V 251010V | 40to10V 401063V | 63t010V
33 to 68uF 22010330uF | 6810220uF | 15010330uF  220t0330uF | 220 to ATOuF TPH
P.95 P.95 P9910100 | P93t094  P99t0100 | P.93to 94 TPG
TA TA TQC TPF TQC TPF - TPSF
4.0 to 10V 2.5to 10V 16 to 35V 2.5to 10V 16 to 20V 2.510 6.3V % TPE
4710 100uF 6810 470uF | 10to 100uF | 150t0680uF  100to 150uF | 470to 1,000uF =
TPB
P99 10100 P.96 P.95 P.97 t0 98 é
TPC
TQC v TA TH 8
16 10 35V 6.3t0 10V 2.5t0 10V 4.0t0 10V € e
3.9to 22uF 68 to 150uF 150 to 680uF 220to 470uF w0 TA
P.97 t0 98 Y
™ TH
2.510 6.3V
150 to 330uF rac
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TPU

TPH

TPG

TPSF

TPE

TPC

TPF

Surface mount type

TA

v

TH

TQC
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Products list

Size - ESR Matrix list

V  Series

TPE

2.0 | TPF

TPSF

TPB

TPE

TPF

2.5
TPG

TPH

TPSF

TPU

S09 (150)

TPB

TPE

4.0 | TPF

TPG

TPH

A09 (150)

TPU

S09 (150)

TPB

B2 (70)

TPC

B1(70,55)

TPE
6.3

TPF

TPG

TPH

TPU

S09 (250)

TPC

S09 (150)
B1(70)

8.0 | TPE

| EEEED)

A09 (150)

TPG

TPB

B2 (70)

B1G (70)
B2 (70)

TPC

D2 (45)

TPE

B2 (35) D2E (25)

TPF

TPG

TPH

TPU

A09 (150)

TPC

TPG

TQC

B2 (100)

20 | TQC

25 | TQC

35 | TQC

Case size

B2 (100)

B2 (90)

B1G (70)

B1G (70)
oz

D12 (40)

D2 (55,40) | D2 (50)

D15 (55)

B2 (100)

D2 (80)
B2 (90)

D2 (60)

B2 (100)

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

D15 (55)

D15 (70)

B1
3.5

[EBT5H B15G
BBl 35

(Unit:mm)




\

2.0

wF
Series
TPE

100

120

150 200 220

330
B2(15,13)

TPF

D2E (6)

TPSF

2.5

TPB

TPE

B2 (70)

B2S(9,6)

470 680 1,000

B2 (11)

1,500

TPF

TPG

B15G (30)

A09 (150)

A14(70)

S09 (150)

4.0

D2E (*3)

B2 (35)

D2E (18)
B2 (35)

D2E (k1)

TPF

TPG

TPH

TPU

D2E (25,18)

6.3

TPB

TPC

D2 (45)

TPE

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

D2 (40)

D2 (40)

D2E (25,18)

B2 (35,25)
B2 (35)

TPF

TPU

A09 (100)
A4 (70)

U |

B15G(70,35)

D2E (25)

B09 (100)

8.0

TPC
TPE
TPG

D2 (40)

10

TPB

TPC

D2 (45)

TPE

TPF

TPG

TPH

TPU

TPC

TPG

16

TQC

D2 (50)

20

TQC

25

TQC

35

TQC

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

*2(C:12, F:15, 1:18, M:25)

*3(7,9,C:12, F:15, 1118, M:25)

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

X Red letters :

New models

POSCAP

POSCAP
Line-up

Guidelines and
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Series system
diagram
Image of
case size
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Explanation of
part numbers

Packing
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)
S
=
o
=
=]
=
©
L)
]
(%]
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Reliability

TPU

TPH

TPG

TPSF

TPE

TPB

TPC

TPF

Surface mount type

TA

v

TH

TQC
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TPU
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TPG
TPSF -
o
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=
TPB >
=
TPC @
&
TPF £
S
TA 2
v
TH
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Explanation of
part numbers

I Part nu

mber system

Rated voltage

—@EE

Series name

—EElD

Rated capacitance

Capacitance tolerance

Special code

1 to 3 figures 3to 4;|gures 2 to 4 figures 1 ﬁ%ure 0 to 4 figures
sge Cote oS, Coue Coperce cose
1.8 TPB TPB 2.7 2R7
2.0 2 TPC TPC 3.9 3R9
2.5 2R50rE TRE TPE 4.7 AR7
4.0 4 TPF TPF 5.6 5R6
6.3 6 TPG TPG 8.2 8R2
8.0 8 TPH TPH 10 10
10 10 TPSF TPSF 15 15
11 11 TPU TPU 22 22
12.5 12 TAB TAB 33 33
16 16 TAE TAE 47 47
20 20 THB THB 56 56
5] 25) THC THC 68 68
35 35 THE THE 82 82
TQC TQC 100 100
TVE TVE 120 120
150 150
200 200
220 220
270 270
330 330
470 470
680 680
1,000 1000
1,500 1500
[ v
Standard Code Standard Code
___ TPFseries
ESR 35mQ max ZB ESR  9mQ max aL
ESR 30mQ max UB ESR  7mQ max 7L
ESR 25mQ max PB D3L size ESR  6mQ max 6L
ESR 21mQ max LB ESR  5mQ max 5L
ESR 18mQ max 1B ESR  5mQ/500kHz max 5EL
ESR 15mQ max FB ESR 10mQ max AH
. ESR 15mQ/300kHz max FGB D4 size ESR  6mQ max 6H
LT ESR 35mQ max 85T AZB ESR_5mQ max 5H
ESR 30mQ max 85T AUB TPSF series
ESR 25mQ max__ 85C APB
ESR 15mQ max 85T AFB TPU series
ESR 15mQ/300kHz max 85°C AFGB S09 size
ESR 13mQ/300kHz max 85C ADGB BO9 size
ESR 11mQ/300kHz max 85°C AJGB
D15E size ESR 35mQ max 85T AZU Capacitance enlarged type YF
D2E size ESR 25mQ max 85C AP Capacitance enlarged type(B size) YFB
ESR 25mQ max L Capacitance enlarged type (D12 size) YFS
ESR 18mQ max L Capacitance enlarged type(D15 size) YFT
ESR 15mQ max FL Capacitance enlarged type (D2 size YFD
D3L size ESR 12mQ max CL m@lh
ESR 10mQ max AL ESR 556mQ max G
ESR 25mQ max 85T AL ESR 45mQ max \Y;
ESR 9mQ /500kHz max 85°C A9EL ESR 40mQ max W
TPG series ESR 35mQ max 7
ESR 18mQ max I
TPH series ESR 15mQ max F
. ESR 150mQ max AHA ESR 12mQ max C
AQ9 size ESR 100mQ max AEA ESR_9mQ max 9
. ESR 70mQ max ABC ESR  8mQ max 8
AR ESR 356mQ max AZC ESR_6mQ max 6
TPB series ESR 5mQ max 5
ESR 35m?/300kHz max 26
TPC series ESR 30mQ/300kHz max UG
85T A ESR_9mQ/300kHz max 9G
| B1 size \ B | ESR 6mQ/500kHz max 6E
ESR 4mQ/500kHz max 4E




Packing
specifications

*We supply only embossed taping type

I Dimension of carrier tape

Sprocket hole Component compartment
J

(Polarity)

Direction of unreeling

(unit:mm)

B*01 (C=#03 D01 E=01 F=*01 @G=0.1 H 0.

S09 1.65 2.4 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 1.3 0.25
A09 2.05 3.65 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 1.3 0.25
Al4 2.05 3.65 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 1.7 0.25
B09 3.2 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 1.4 0.2
B1 3.2 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 1.4 0.2
B1S 3.25 3.9 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 1.7 0.25
B1G 3.25 3.9 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 1.7 0.25
B15 3.3 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 2.1 0.2
B15G 3.25 3.9 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 1.7 0.25
B2 3.3 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 2.1 0.2
B2S 3.25 4.0 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 2.1 0.25
D12 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 »1.5 1.7 0.3 POSCAP
D15 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ®1.5 2.4 0.3 Pf?msgﬁ;
D15E 4.7 7.8 12.0 5.5 1.75 8.0 2.0 4.0 ®1.5 1.7 0.3 Guidelines and
D2E 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ®1.5 2.4 0.3 precautions
D2 4.5 7.5 120 | 55 | 1.75 | 8.0 2.0 40 | ¢15 | 24 | 03 IR e Srem
D3L 4.5 7.7 12.0 5.5 1.75 8.0 2.0 4.0 ®1.5 3.2 0.3 3 Image of
D4 A5 7.7 12.0 5.5 1.75 8.0 2.0 4.0 ¢1.5 4.2 0.3 S N
@Dimension A and B are the measure of compartment's inside bottom. g Explanation of
@The (+) Polarity of the chip is placed on right side towards the unreeling direction. 3 . Packing
@®Dimension of the topcover tape specifications
Thickness of cover tape: 62+10um 2 RSL‘(‘TH%
Width of cover tape: 9.5+0.2mm = Fundamental
5.5£0.2mm ((ZS‘I 80reel) _Lé Characteristics
E Reliability
TPU
TPH
I Reel dimension TPG
- - » TPSF
% TPE
% B
L QE_’ TPC
Oy o < u§ TPF
r--- =]
& TA
(unit:mm) ™v
1 1 A B C W1 w2 TH
W1 ¢ 330%2 | ¢ 80*2 | ¢ 13*+0.2 | 13.5+0.5 | 17.5%1.0 Tac
w2 18072 | 6 602 | ¢ 13+0.2 | 0%05 | 11.41.0 Catalog Deletion and
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OS-CON

0S-CON
Line-up

Packing
specifications

Guidelines and

precautions

Selection guide

I Minimum packing quantity and weight \

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

S09 3,000 200 D12 4,500 1,200
Technicaldat A09 3,000 200 D15 3,000 1,000
Al4 2,500 200 D15E 4,000 1,000
BO9 3,000 200 D2E 3,000 1,000
B1 3,000 200 D2 3,000 1,000
B1S 2,500 200 D3L 2,500 1,100
B1G 2,500 200 D4 2,000 1,200
B15 2,000 160
B15G 2,500 200
B2 2,000 200
Surface mount type BZS 2’000 200

I Dimension of packing case

P
5
o
o

b ’J ————————————— ---- (unit:mm)
,,’ Reel size ¢ 180 ¢330
a 90 120
d b 240 360
a L’
FgggCAP A € 240 360
Line-up

Guidelines and C
precautions
Series system

diagram

Image of
case size

Products list B .
Explanato of | Units per packing case |
part numbers

Selection guide

Packing tions Size code Pieces/case Size code Pieces/case
Recemmended IS S09 15,000 D12 22,500
condition

Fundamental | A09 15,000 D15 15,000

pe—— A4 12,500 D15E 20,000
aecerster | £ BO9 15,000 D2E 15,000

(o]

Reliability | B1 15,000 D2 15,000
TPU B1S 12,500 D3L 12,500
— B1G 12,500 D4 10,000
- B15 10,000
— B15G 12,500

g B2 10,000
I = B2S 10,000
P8 5
o
TPC GE)
Q
TPF £
>
TA 2
™V
TH
TQC
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EOL models
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Recommended

soldering
condition

I Recommended reflow soldering temperature profile

The cycles of reflow soldering: Twice (max)

Peak temperature

e 5 i i, 5smax
E. *5 240C /—\
S 3 200C
o 8 40s max\
%”6 150C
=0
jos)
Q 60s
e ‘g max 120s max 30s max:
ca /

Time(sec.)

I Peak temperature 250%C lead free reflow soldering profile

The cycles of reflow soldering: Twice (max)

. Peak temperature
228 _ i i, 5smax
4; ‘o 250C A
§ 8 220C
¢ 8 180T 405 ma
£'% 150C
S0
9]
Q8 60s \
g b max 120s max 30s ma
Fa 4

Time(sec.)

I Peak temperature 260°C lead free reflow soldering profile \
The model of MSL"2a" is changed into MSL "3" with this reflow condition.(See page 66)

The cycles of reflow soldering: Twice (max) POSCAP

FiOSCAP

Peak temperature neup

s iiBbsmax Guidelines and

c 8 260°C oy precautions
==

Q o Series systen

S 8 %g)g% % Jeu&d\gq»g:‘l

© =) Image of

QO 2 case size

% qa 150C E Products list

i

) 8 & | Explanation of

o © 60 o | part numbers

= b= S 52} Packing

O S V4 IEDS 180s max 90s max specifications

=
v 6S max Recommeggsg

condition

Time(sec.)

Fundamental
structure

Characteristics

I TQC series

The cycles of reflow soldering: Twice (max)

Technical data

Reliability

TPU
C Peak temperature ———
20 : i 10s max TPH
=5 250C TPG
o galc
L © 950C 608 Tiia 3 :
2% 150C N = TPE
x AN
©
€ 120s max 70s max QE, TPC
O S (s}
= o £ TPF
Time(sec.) a o
. 0 0 . T\/
I Soldering with a soldering iron -
Tip of a soldering iron: 350°C max (TQC serise: 400C max) Power of a soldering iron: 30W max roc

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

Catalog Deletion and
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Fundamental
structure

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) 7 y

Silver adhesive

Carbon layer

Silver paste

—— Electrolyte
(Conductive polymer)

Molding resin

Tantalum oxide

Cathode
Anode
Tantalum wire
Sintered tantalum
Sintered tantalum
POSCAP uses sintered tantalum
as the anode material.
An oxide layer formed on the )
POSCAP surface of the sintered tantalum Tantalum oxide —
Egg?ﬁf is used for the dielectric, and a
conductive polymer for the electrolyte.
Guidelines and
precautions Electrolyte/
i‘(g{\’(",;’;yan % (Conducﬁve polymel’)
Image of E Magnified cross-section of element Magnified photo
Products list 5
— ¥
R
par ors | = .
i 18 (Face down terminals model)
specifications

Recommended [l
Zondition ©
Fundamental E
structure S
Characteristics E Carbon [ayer
la_“S Silver paste
) ) Electrolyte
TPU Molding resin I (Conductive polymer)
TPH
Tantalum oxide
TPG
Per Q Silver adhesive
>
™ I8 Anode
. S Cathode
o
£
TPC g Sintered tantalum Tantalum wire
TPF £
>
TA 2
v @ The sintered tantalum has a porous structure, it makes a large surface area, which enables to have large capacitance.
TH @ The conductive polymer used for the electrolyte is high in electric conductivity and enables the low ESR.
TQC

Catalog Deletion and

EOL models
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Characteristics

1. POSCAP Electrical characteristics
1-1. Frequency characteristics

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

100 I I I
At 25°C || wmmmm A : POSCAP
6.3V/47wF (3.5%2.8x1.7mm)
= B . Tantalum capacitor
6.3V/47 uF (3.5%2.8x1.9mm)
10 || we C 2 Aluminum electrolytic capacitor
25V/4TuF ($5.0xH10.8mm)
S
[0]
(@]
g N
° C
£
= \ B
0.1 NN
A\_/
.01
0.0 Tk 10k 100k ™ 10M
Frequency (Hz)
Fig.B Impedance & ESR frequency characteristics (Several POSCAP models)
100
I I I
at 20C POSCAP m— [Mpedance
A: 2R5TPF470M6L | [ = = ESR
B: 2TPSF270M6E
10
- \
g1
& N
3 \
(0] \
2
T 0.1M /|
2 ML \ B
= R \ A
S N
5~§ 4 \ ol
0.0 St / L
e P S _-¢— PR
0.001

1K 10K 100K ™ T0M
Frequency (Hz)

The greatest characteristic of POSCAP is the excellent frequency characteristics.

Using a high conductive polymer for the electrolyte greatly improves the ESR characteristics

and enables the POSCAP to perform at the higher frequency levels.

Fig. A: Compares the POSCAP to an aluminum electrolytic and a tantalum capacitor.
The POSCAP's impedance is remarkably lower than the other capacitors at the
periphery of the resonance frequency.

Fig. B: Compares the impedance and ESR frequency characteristics of three different
POSCAP series.
The TPSF series has a low ESL characteristic which brings it to high resonance
frequency, it makes impedance be much lower in the range of high - frequency wave.

POSCAP
O

Guidelines and
precautions

Series system
diagram

Image of
case size

Products list

Explanation of
part numbers

Selection guide

Packing
specifications

cc
Funda al
structure

[}
s
©
©
©
9
<
<
9
2

TPG

TPSF

TPE

TPB

TPC

TPF

Surface mount type

TA

v

TH

TQC
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1-2. Characteristics at high and low temperature

Fig.A ESR temperature characteristics Fig.B Capacitance temperature characteristics
(POSCAP vs Ceramic capacitor) (POSCAP vs Ceramic capacitor)
100 ‘ ‘ ‘ 20 T I
100k —— POSCAP 6TPC47MB at 120Hz
= POSCAP 6TPC47MB 10} | === Ceramic capacitor 6.3V/47 F (X5R)
m— Ceramic capacitor 6.3V/47uF(X5R) m— Ceramic capacitor 6.3V/10uF (Y5V) /
1O === Ceramic capacitor 6.3V/10uF(Y5V)
0
e —T
o -10F
1 2 \
> 0 -20
bt e
0.1 &
o~ 5 -30f
®
\ §
-40}
0.0 F— \
f— S—
-50} / \
0.001 -60 n
-55 20 0 20 85 105 55 20 0 20 85 105

Temperature ('C) Temperature ('C)

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

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

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

1-3. Bias characteristics

Comparison of bias characteristics
(POSCAP vs Ceramic capacitor)

0 \ The ceramic capacitor has bias
& at 120Hz characteristics, which makes the
> o capacitance decrease when voltage is
c§ TN applied to it. However, POSCAPs will show
. \ no reduction in capacitance for applied
Q 20 N voltage, as long
% \ as the applied voltage is within its rating.
< S Therefore,
g 0 ~ you will be able to design without worrying
\ about capacitance changing when voltage
o] = vl N | s applied.
(6.3V/100LF) X5R N
805 1 2 3 4 5 6

Bias voltage (V)



1-4. Piezoelectric effect of the capacitor

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

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

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

(Ceramic capacitor) (POSCAP)
. WWWWWVWWWWW\
Voltage applied. T
(Periodic Change.) N = \

Subtle vibration

It generates subtle vibration by expanding and contracting ~ No vibration is generated.
i l
The vibration travels to PCB and creates noise. No noise on the PCB.

1-5. Allowable ripple current

Comparison of allowable ripple current
(POSCAP vs Tantalum capacitor)

7.00 POSCAP (TPE series———Blue

6.00 Tantalum capacitor (Low ESR)— Green

5.00

4.00

3.00

2.00

Ripple Current (Arms)

1.00

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

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

The allowable value of ripple current is decided by the generated heat of the capacitor.
This generated heat is relevant to the ESR value.

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

POSCAP

©
-
©
o
©
2
<
=
3
—

Characteristics
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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) Eqgivalent series circuit of capacitor

m /ESL
(b) Approximate ESL value of POSCAP,
(unit: nH)
S09 0.8 D12 1.8
A09 1.2 D15E 2.0
Al4 1.1 D15 1.8
BB11S (1)5 DZED(ZTEPF) 12 XMeasuring method and position
B1G T D2 50 : Based on JEITA RC-2002
B15 13 D3L 23 XAll values on the left figure are not
B15G 1.4 D3L (TPF) 2.0 guaranteed but reference.
B2 1.3 D4 2.6 Please contact SANYO for details
B2S 0.7 D4 (TPF) 2.5 of measurement.

1-7. Self-Healing Mechanism

Conductive polymer is used as an electrolyte in our POSCAPs. As an organic material,
conductive polymer becomes non-conductive and acts as an insulator against leakage
current at a relatively low temperature of approximately 300°C.

As seen in the explanation below, this characteristic is used to suppress leakage current
when there is microcrack in the dielectric oxide layer. We call this capability "self-healing
mechanism." In addition to this characteristic, this conductive polymer has enough heat
Tantalum pellet resistance to endure reflow soldering
cross-section close-up process and it is able to retain high
Sintered specific electric conductivity even
tantalum after going through such process.

Dielectric
oxide layer

Electrolyte
(Conductive polymer)

| Further close-up of the layers |

Initial State Occurrence of a Microcrack  Heat Generation Insulate
i Pol 1 - ducti
Electrolyte Heat is generated e e

(Conductive polymer)

Dielectric oxide layer \ K / \ /
\

Sintered tantalum Microrack
Leakage current

The image above represents In rare cases, a microcrack could Joule heat is generated locally Conductive polymer around the
a close-up of the cross-section of occur on the dielectric oxide layer when leakage current flows into microcrack turns non-conductive
the layers within the core of by stress caused by rapid the microcrack as voltage is and creates an insulated layer at
a POSCAP, temperature change during the applied. a relatively-low temperature of
which consists of sintered tantalum, reflow soldering process or when approximately 300°C caused by
dielectric oxide layer and an excessive voltage is applied to Joule heat. It is at this point that
electrolyte (conductive polymer).  the capacitor. the insulator suppresses the

leakage current. This is called
"self-healing mechanism" or
"self-recovery function."

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



Reliability

1. Temperature accelaration test (Endurance)

5

The POSCAP capacitance level
decreases during a long term
endurance test.

O - ——
‘x ““““ A T 65| The left figure shows time variation of

s
o S Rk PN . capacitance decrease at each
< -5 AN _ SN temperature.
S 105¢C 85T This graph indicates that temperature
o c " . coefficient of POSCAP's life time is
o apacitance change : ° S
€10 p6 150k 9 10 times by 20°C reduction.x
5 3V/330uF
é / e ( % Please contact SANYO for details
© of TPU and TQC series. )
O-15
-20
100 1,000 10,000 100,000 1,000,000
Time (h)
POSCAP Aluminum electrolytic capacitor]  Cven if POSCAP and an aluminum
electrolytic capacitor are guaranteed
o o on 2,000 hours at 105, the life
1 O5°C - 2,000h ! O5OC = 2,000h span results in big differences as
85°C = 20,000h 85C = 8,000h temperature drops. (See left chart)
65C = 200,000h 65C = 32,000h POSCAP has a remarkably longer life
span compared with an aluminum

XThe following life time are not guaranteed but electrolytic capacitor.

presumptive values.

2. Presumption of life for the POSCAP

As time increases during the endurance test, the capacitance of the POSCAP gets smaller.
This means the eventual failure mode of POSCAP is open. The POSCAP's cathode
material is made of an organic matter (conductive polymer).

The life time is different by each operating temperature and self - heating by ripple current.
The following formula outline could make it possible to estimate the presumptive lifetime
of POSCAP at ambient temperature Tx (C).

The result of the following calculating formula estimation is not guaranteed but
presumptive value based on actual measurement.

(Please contact SANYO as to TQC series)

2-1. Calculating formula for the presumtion of life
Lx=LoXx10 2

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

Lo : Guaranteed life at maximum temperature in use (h)

To : Maximum operating temperature (C)

Tx : Temperature in actual use (temperature of POSCAP) (C)

POSCAP

©
-
©
o
©
2
<
=
3
—

Reliability
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Surface I I U Series RoHs compliance, Halogen free

Small size, Low profile: L2.0xW1.25xH0.9mm (S09)
mount type FPS ’ Face down terminal type

I Specifications

Items Condition Specifications
Rated voltage (V) = 2.5 4.0 6.3 10
Surge voltage (V) = 2.9 4.6 7.2 12
Category temperature range (C) = —55to +85
Capacitance tolerance (%) 120Hz/20°C M: £20
Rated capacitance range (uF) 120Hz/20°C 4.7 to 150
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20°C Please see the attached characteristics list
Characteristics of impedance . —55°C | Z/Z20¢ 0.6 to 2.0
tio at high temp. +
and low temp. " 100kHz/+20°C +85C | /Zz0c 0.6 t0 2.0
. AC/C Within+20% of the initial value
Endurance rateEcBiSvgl’t;é}%oaOgBlied DF =1.5 ‘tin_wes of fchel iniicia} limit
LC Within the initial limit
60" — h AC/C Within+40%,—20% of the initial value
Damp heat (Steady State) | ©© ﬁ’o?g;}glizg Goltéggo z DF = 1.5 times of the initial limit
LC = 3 times of the initial limit
857, 1,000 cycles, ANC/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
I Marking and dimensions
r;— S09size B0OOsize %1 The rated voltage is as follows.
Rated capacitance’ 4 Rated capacitance3 R.V. 2.5 4.0 6.3 10
= —~ P ————— -
§ %a Mark [ e [ 9 [ J [ A
§ :(c) %2 Lot.No.shows roughly manufacturing date.
T Lot. No.*2 Rated voltages1 %3 The rated capacitance is as follows.(B09)
- = L= — Rated voltage™! Lot Nous Capacitance(uF) =
Lsl  Lsl  Lwi] o
(unit : mm) . . .
Si do LE01%1 Y £0.0%1 H 01 G £0.1%1 \y] +0.1 %4 The rated capacitance is as follows.(S09)
POSCAP e R. Cap.(uF) 4.7 10 22 47 68 100

S09 2.0 1.25 0.9 0.5 0.9

PosCa [B09 | 35 | 28 | 09 | 08 | 2.2 | Mark s|AJJISIWIA

%1 +£0.2:B09

Guidelines and
precautions

Series system

diagram %
casesite 5 "l Recommended land pattern dimension of PWB [ Size list RV:Rated voltage
Products list % RV e n .
Eé%ar?ﬁrt%%neg %’ (unit : mm) wF : : :
Packing (%] i 4.7 S09
specifications < Size code a o C 10 S09
— S09 | 1 ]0.9]0.6
Seicmmended | @ 22 S09
;:g:‘a“n:e”ntat < a c a E6D 1.6]2.7]1.4 47 S09 S09
structure © 68 S09
Characteﬂst\cs 'g 1 OO Sog
S 150 B0O9
Reliability 2
TPU
TPH
PG Si Rated Rated Rated Category Category LC ESR  Maiinu alowable MSL
%e Part number voltage temperature capacitance voltage temperature (% max) (wA)  (mQmax) rﬁglecrL}rTr‘egt Reflow | Reflow
TPSF g Stz ) (WF) W) I max/5min. 100kHz/20C 100kHzH <508 <STB
TPE *E‘ T10TPU4R7MSI 10 85 4.7 10 85 10 4.7 300 360 3 3
TPB = 6TPU47MSI 6.3 85 47 6.3 85 10 59.2 150 510 = 3
- g 6TPU22MSI 6.3 85 22 6.3 85 10 27.7 150 510 — 3
§ S09 |6TPUT0MSI 6.3 85 10 6.3 85 10 6.3 250 400 — 3
TPF = 4TPU68MSI 4.0 85 68 4.0 85 10 54.4 150 510 — 3
TA a ETPU100MSI 2.5 85 100 2.5 85 10 50.0 150 510 — 3
iy 2R5TPU47MSI 2.5 85 47 2.5 85 10 23.5 150 510 — 3
B09|6TPUT50MBI 6.3 85 150 6.3 85 10 94.5 100 670 3 3
" %1 100k to 500kHz,45C
TQcC

Catalog Deletion and
EOL models
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I I I I SerieS RoHS compliance, Halogen free

Surface
Small size, Low profile: L3.2xW1.6xHO.9mm
mount type ~ ~ Face down terminal type
I Specifications
Items Condition Specifications
Rated voltage V) = 2.5 4.0 6.3 10
Surge voltage V) = 2.9 4.6 7.2 12
Category temperature range (C) - -55 to +105 / -55 to +85 (Rated temp. 857C)
Capacitance tolerance (%) 120Hz/20C M: %20
Rated capacitance range (wF) 120Hz/20C 33 to 220
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20°C Please see the attached characteristics list
Characteristics of impedance —557
ratio at high 'cemp.p 100kHz/+20C 550C Z/Zaoc 0.6102.0
and low temp. +85C | Z/Z20c 0.6 to 2.0
105€, 1,000n rated voltage applied AC/C Within£20% of the initial value
Endurance xRatedgg%?,1é’3()50%Rroducts- DF = 1.5 times of the initial limit
rated voltage applied LC Within the initial limit
AC/C Within+50%,—20% of the initial value (ETPH220MABC)
60C, 90 to 95%RH, 500h, AC/C Within+40%,—-20% of the initial value (Except for above model)
Damp heat (Steady State ;
p heat (Steady State) | ™“No-applied voltage 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 1k31;j|éc\r10altrgger%ss;tl?erace, DF Within the initial limit
*Rated temp, 85T Products: 85T LC = 3 times of the initial limit
M Marking and dimensions
L
6TPHT100MAEA

Rated cap‘acitanceX’Z

B

®
.

Size code L *0-2

Anode(+)

Rated voltage1

(unit : mm)

W 0.2 H 0.1 §=0.2 \q =0.1

(A4 | 32 [ 1.6 | 1.4 | 0.8 [ 1.0 |

Rated voltage1

Rated capacitance’2

+-Year

:«Week

%1 The rated voltage is as follows.
R.V. 25 40 63 10
Mark e g J A
%2 The rated capacitance is as follows.

Capacitance(uF) 33 47 68 100 150 220
Mark N7 S7 [ W7 A8 E8 J8

"1 Recommended land pattern dimension of PWB

(unit : mm)
el Sizecode a b ¢
A09 1.6/1.4]1.0
Al4 1.6/1.4]1.0
a c a

[ TPH series characteristics list

Rated Rated

Size

Part number
code ) ) (P (W)

Rated Category Category LC
voltage temperature capacitance voltage temperature

. Size list RV:Rated voltage
o 2.5 4.0 6.3 10
Wk
33 A09
47 AO09
68 A09
100 A09 A14,A09
150 Al4
220 Al4

ESR  Maximm dlowable MSL
(LA)  (mQmax) [PEEN  Refiow  Reflow

(C) % M) mgysmin. 100k1z/20C | GOy Jomp. teme.

ATPH33MAHA 10 85 33 10 85 10 33.0| 150 510 | 3 3
6TPHT00MAEA 6.3 85 100 6.3 85 10 63.0| 100 670 | 3 3
A09 | 6 TPHATMHA 6.3| 105 47 6.3 | 105 10 29.6 | 150 510 | 3 3
ATPH68MHA 4.0| 105 68 4.0 105 10 27.2 1 150 510 | 3 3
ETPHTOOMHA 25| 105 100 2.5| 105 10 25.0| 150 510 | 3 3
6TPH100MABC 6.3 85 100 6.3 85 10 126.0 70 740 | 3 3
A14 |4TPH150MABC 4.0 85 150 4.0 85 10 120.0 70 740 | 3 3
ETPH220MABC 2.5 85 220 2.5 85 10 110.0 70 740 | 3 3

%71 100k to 500kHz,45C

POSCAP

POSCAP
Line-up

Guidelines and
precautions

Series system
diagram

Image of
case size
Products list
Explanation of
part numbers

Packing
specifications

Selection guide

Recommended
soldering
condition

Fundamental
structure

Characteristics

Technical data

Reliability

TPU

TPH

TPG

TPSF

TPE

TPB

TPC

TPF
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>
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<
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Update
Surface Senes RoHS compliance, Halogen free

Small size, Low profile: L3.5xW2.8xH1.Tmm (B1G)
mount type Large capacitance: 6.3V220uF (B15G)

I Specifications

Items Condition Specifications
Rated voltage V) = 2.5 4.0 6.3 8.0 10 12.5
Surge voltage (V) = 2.9 4.6 7.2 9.2 12 14
Category temperature range (C) = —-551to0 +105
Capacitance tolerance (%) 120Hz/20C M: +20
Rated capacitance range (wF) 120Hz/20°C 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
%q?gag%eﬁglhc Stg;lg.]pedance 100kHz/+20°C 58T | Z/Zz0c 0.610 2.0
and low temp. +105C| Z/Zz20c 0.6 to 2.0
. AC/C Within=20% of the initial value
Endurance rateg%/oclic;g’goa%%lied 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) &0 ﬁ’o?g;g“gg%gﬁéggoh DF < 1.5 times of the initial limit
LC =< 3 times of the initial limit
85, 1,000 cycles, AC/C Within=5% of the initial value
Surge TkQ dlscharge resistance, DF Within the initial limit
surge voltage applied - ———
LC = 3 times of the initial limit

I Marking and dimensions

(—' Rated capacitance’3 %1 The rated voltage is as follows.
|
+ = -t A8 Mark e [ 9 J k | A B
2 J G
Rated voltagelﬁﬂ ‘ %2 Lot.No.shows roughly manufacturing date.
T Lot. No.*2
£g§CAP L ,_>7 _,_I_ %3 The rated capacitance is as follows.
“”_E"Il Ls.] Ls. L] wnit : mm) Capacitance(uF) 33 47 100 150 220
glyelga?ﬂggfwsand Sizecode L tg? (0] S 0.2 W1 0.1 Mark N7 S7 A8 E8 J8
Sories system | g B1G 3.5 2.8 1.1 0.8 2.2
Tmage of 2 B15G | 3.5 2.8 1.4 0.8 2.2
case size (o))
< . . - -
g M Recommended land pattern dimension of PWB [ Size list RV:Rated voltage
part numbers | 2
Packing _ ] 25 40 6.3 80 10.0 125
specifications (unit : mm) uF
Tl Ell Sizecode a b c 33 B1G
Fundamertal |2 BIG |1.6[2.71.4 & ENICIEIE
structure [ B15G_|1.6[2.7[1.4 100 B1G
Characteristics = a C a 150 B15G
Reliability | 4@ 220 [BIGBI5G|B15G|B15G
TPU
TPH Si Rated Rated Rated Category Category LC ESR  Maximun dlowable MSL
s |(zje Part number  voltage temperature capacitence voltage temperature o, (4A)  (mOmax) fipple curent *pefiow Reflow
SOSE %) (% (wF) (V) ¢ ° max/5min. 100kHz/20C 100kHZ < onBc <SmB:c
o g 12TPG33M 12.5 85 33 |10 105 10 | 41.3 | 70 [ 1000 | 3 3
TPE :>‘ 10TPG47M 10 85 47 8.0 105 10 47.0 70 1000 3 3
B = 8TPG47M 8.0 85 47 6.4 105 10 37.6 70 1000 3 3
f— g B1G|6TPG100M 6.3 85 100 5.0 105 10 63.0 70 1000 3 3
S 6TPG100MG 6.3 85 100 5.0 105 10 63.0 55 1100 3 3
e t 6TPG100MZGD*2| 6.3 85 100 5.0 105 10 126.0 |35/300kHz| 1200 3 3
TA 2] 2R5TPG220M 2.5 85 220 2.0 105 10 55.0 70 1000 3 3
.y 6TPG220MZG*2 6.3 85 220 5.0 105 10 277.2 |35/300kHz| 1200 3 3
6TPG150M 6.3 85 150 5.0 105 10 94.5 70 1000 3 3
" B15G|6TPG150MZG 6.3 85 150 5.0 105 10 189.0 |35/300kHz| 1200 3 3
TQc 4TPG220M 4.0 85 220 3.2 105 10 88.0 70 1000 3 3
atalog Delstion and 2R5TPG220MUG 2.5 85 220 2.0 105 10 110.0 130/300kHz| 1400 3 3
EOL models %1 100k to 500kHz,45°C %2 Under development

% Red letters : New models
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RoHS compliance, Halogen free
Surface Serles Ultra low ESL: 0.7nH

mount type Qe Ultra low ESR: 6mQ  »or oo

Face down terminal type

I Specifications

Items Condition Specifications

Rated voltage (V) = 2.0 2.5
Surge voltage (V) = 2.3 2.9
Category temperature range (‘C) = —55to +105
Capacitance tolerance (%) 120Hz/20°C M: 20
Rated capacitance range (WLF) 120Hz/20°C 200 to 270
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20C Please see the attached characteristics list
Characteristics of impedance . —55°C | Z/Z20¢ 0.6 to 2.0
TG e 100kHz/+20C +105C | Z/Zzoc 0.6 10 2.0
105, 1,000h, AC/C Within+20% of the initial value
Endurance XRa{gée?e\ﬁgaggog%%gim; DF = 1.5 times of the initial limit
857, 1,000, rated voltage applied LC Within the initial limit
. AC/C Within+40%,—20% of the initial value
Damp heat (Steady State) 60%’0?258“23%2%3‘2%‘ 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 T e DF Within the initial limit
%Rated temp, 85T Products:85C LC =< 3 times of the initial limit

I Marking and dimensions

L

Rated voltage1

o |

%1 The rated voltage is as follows.

Mark d e

%2 Lot.No.shows roughly manufacturing date.

Anode(+)

Rated capacitance3 ‘
Lot. No.*2

%3 The rated capacitance is as follows.
Capacitance(uF) 200 270

E E wi Mark H8 | L8

(unit : mm) POSCAP
Sizecode| L *0.2 W #02 | H*0.1 | §+0.3 | W] 0.1 -
B1S 3.5 2.8 1.1 0.8 2.2 Guidelines and

precautions

B2S 3.5 2.8 1.9 0.8 2.2

8 | oS

E et

é Products list

W Recommended land pattern dimension of PWB I Size list  ryrated voltage @ | Crplanation of

RV 2.0 2.5 - spccwf:)caacnk(‘)g%

uF - - © | Recommended

(unit : mm) 200 B1S § SSrannng

Size code a o) C - FumdtarrSeTnJVaL

B1S 1.6/2.7|1.4 270 825 Bes g Charasctercwsﬂcz

a c a B 1.6/2.7]1.4 E Reliability
TPU
TPH
[ TPSF series characteristics list PG
Si Rated Rated Rated CategoryCategory - LC ESR ESL  Moimmeoede  MSL g Uil
céé% Part number  voltage temperature capacitance voltage temperature (% max) (wA) (mQmax) (nHmax) r'rgfﬁwrﬁgt Reflow Reﬂow > TPE
v) (C) (wF) ) (°C) max/5min. 100kHz/20C Tipical value 10 0kHz#1 < S0B <S0Bc £ -
B1S|ETPSF200M9ED*2| 2.5 105 200 2.5 105 8.0 100 |9/500kHz| 0.7 | 2400 | 5 5 g -
ETPSF270M6E*2| 2.5 105 270 2.5 105 10 135 |6/500kHz| 0.7 | 3200 | 3 3 g -
B2S |2TPSF270MAG 2.0 105 270 2.0 105 8.0 108.0 |9/300kHz| 0.7 2400 3 3 % o
2TPSF270M6E 2.0 105 270 2.0 105 8.0 108.0 |6/500kHz| 0.7 3200 5 5 .

%1 100k~500kHz,45°C %2 Under development

TH
TQc

Catalog Deletion and
OL models
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POSCAP

POSCAP
Line-up

Guidelines and
precautions

Series system o
diagram S
Image of S
case size o
c
Products list o
Explanat f *3
xplanation o
part numbers %
Packing (%]
specifications
Recommended [y
soldering S
condition ©
Fundamental E
structure ©
Q
Characteristics =
i 3
Reliability =
TPU
TPH
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o
TPE 2
€
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Update
Senes RoHS compliance, Halogen free

Surface
Small size: L3.5xW2.8xH1.9mm
mOU nt type Low ESR: OmQ)  xat 300kHz
I Specifications
Items Condition Specifications

Rated voltage V) = 2.0 2.5 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) = —55to +105

Capacitance tolerance (%) 120Hz/20C M: +20
Rated capacitance range (wF) 120Hz/20C 47 to 470
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

607, 90 to 95%RH, 500h,

Damp heat (Steady State) No-applied voltage

Equivalent series resistance (ESR) 100kHz/20°C Please see the attached characteristics list
Characteristics of impedance ~55C | Z/Zz20c 0.6 10 2.0
ratio at high temp. 100kHz/+20°C
and low temp. +105C| Z/Z20c 0.6 to 2.0
00 .
105, 1,000h rated voltage applied AC/C Within=20% of the initial value
Endurance XRated temp. 85T products: DF < 1.5 times of the initial limit
85T, 1,000h, rated voltage applied
LC Within the initial limit
Within+50%, —20% (2R5TPE220MAFB(MAZB,MAPB),
2R5TPE330MAZB,2TPE330MFB(MAFB,MADGB)
AC/C ETPE330MA9GB(MAFB),2TPE470MAJGB)

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
AC/C Within+5% of the initial value
105, 1,000 cycles, 1kQ discharge / ! > !
Surge resistance, surge voltage applied DF Within the initial limit
XRated temp 85°C products:85C ) o
LC = 3 times of the initial limit
™ Marking and dimensions
Rated capacitance’3 %71 The rated voltage is as follows.

w
Anofe(ﬂ

n}

Rated voltage*1

L %02 W02 H=0.1 §=0.2

Size code

20 25 4.0 6.3 80 10
Mark d e j

%2 Lot.No.shows roughly manufacturing date.

%3 The rated capacitance is as follows.

W1 0.1

[( h siimi Lot. No.x Capacitance(F) 100 120 150 220 330 470
Mark S7 | A8 C8| ES8| J8 | N8| S8
S S |wa ]
(unit : mm)

"1 Recommended land pattern dimension of PWB

Size code

B2 1.6/12.7]1.4

(unit : mm)

b ¢

. S|Ze llSt RV:Rated voltage
R
WF - 2.0 2.5 4.0 6.3 8.0 10.0
47 B2
100 B2 B2 B2
120 B2
150 B2 B2
220 B2 B2 B2
330 B2 B2
470 B2




TPE series characteristics list

10TPE47MAZB 10 85 47 8.0 105 8.0 47.0 35 1400
8TPETOOMAZB 8.0 85 100 6.3 105 8.0 80.0 35 1400
6TPE220MAZB 6.3 85 220 5.0 105 10 138.6 35 1400
6TPE220MAPB*2 | 6.3 85 220 5.0 105 10 138.6 25 1400
6TPE150MAZB 6.3 85 150 5.0 105 8.0 94.5 35 1400
6TPE150MAPB 6.3 85 150 5.0 105 8.0 94.5 25 1600
6TPE120MAZB 6.3 85 120 5.0 105 8.0 75.6 35 1400
6TPE100MPB 6.3 105 100 6.3 105 8.0 63.0 25 1600
6TPETOOMAZB 6.3 85 100 5.0 105 8.0 63.0 35 1400

ATPE220MAZB 4.0 85 220 3.2 105 8.0 88.0 35 1400
ATPE150MAZB 4.0 85 150 3.2 105 8.0 60.0 35 1400
4TPE100MZB 4.0 105 100 4.0 105 8.0 40.0 35 1400
2R5TPE330MAZB| 2.5 85 330 2.0 105 8.0 82.5 35 1400
ETPE330MAFB*2 2.5 85 330 2.0 105 8.0 | 165.0 15 2700
ETPE330MA9GB*2| 2.5 85 330 2.0 105 8.0 | 165.0 |9/300kHz| 3200
2R5TPE220MZB 2.5 105 220 2.5 105 8.0 55.0 35 1400
2R5TPE220MLB 2.5 105 220 2.5 105 8.0 55.0 21 1700
2R5TPE220MFGB| 2.5 105 220 2.5 105 8.0 | 110.0 [I5/300kHz| 1800
2R5TPE220MAZB| 2.5 85 220 2.0 105 8.0 55.0 35 1400
2R5TPE220MAPB| 2.5 85 220 2.0 105 8.0 55.0 25 1600

B2

2R5TPE220MAFB| 2.5 85 220 2.0 105 8.0 110.0 15 2000 POSCAP
2TPE470MAJGB 2.0 85 470 1.8 105 10 188.0 [11/300kHz| 2300
2TPE330MFB 2.0 105 330 2.0 105 8.0 132.0 15 2000
2TPE330MAFB 2.0 85 330 1.8 105 8.0 132.0 15 2000

WIW WIW W W W W W W W wWwWw W w ww ww wl w| w| w|w|w
WIWIW W W W W W W Ww W w W wwww w w w w| w|lw|w

2TPE330MADGB 2.0 85 330 1.8 105 8.0 132.0 [13/300kHz| 2000
%1 100k to 500kHz,45C %2 Under development
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Surface I I E Series RoHs compliance, Halogen free

Low profile: 1.5mm and Large capacitance: 6.3V470uF (D15E)
mount type Low ESR: 7mQ (D2E)
I Specifications
Items Condition Specifications

Rated voltage ) = 2.5 4.0 6.3 10
Surge voltage V) = 2.9 4.6 7.2 12
Category temperature range (“C) = —55to +105

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

Rated capacitance range (wF) 120Hz/20C 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 ~55C | Z/Zz20c 0.6 10 2.0

ratio at high temp. 100kHz/+20°C

and low temp. +105C| Z/Z20c 0.6 to 2.0

105%C, 2,000h, AC/C Within£20% of the initial value
rated voltage applied
Endurance XRated temp, 85C products: DF =< 1.5 times of the initial limit
85C, 1,000h, rated voltage applied
6TPE330MAP,6TPEATOMAZU:85C,2,000h LC Within the initial limit

Within+50%, —20% of the initial value (2R5TPE470M (I ,F,C,9,7),
2R5TPE330M (I,F,C,9,7), 2R5TPE220M (I,F9),

AC/C 2R5TPET000M (I,F), 2R5TPET500M (F,C))
Damp heat (Steady State) 60%,092;8“2%5%820}1, 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 1ks§l2Jr<jiécvk(1)ai{geer%sF)i;tl%réce, DF Within the initial limit
Xfated emp. S50 produets 85 LC < 3 times of the initial limit
™ Marking and dimensions
POSCAP
E%gCuApp Rated capacitance %1 The rated voltage is as follows.

Guidelines and
precautions

4704

ﬂ}

w
Anode(+)

<l R.V. 2.5 4.0 6.3 10
— —|— OOW ] Mark e g j A
Q

Lot. No. 2 %2 Lot.No.shows roughly manufacturing date.
n T _,_I_ Rated voltage1
S Wi

Series system
diagram
Image of
case size

Products list

Explanation of
part numbers

Selection guide
A

- (unit : mm)
Packing
specifications Size code L +0.3 W #0.2 H £0.2%1 g £0.2 W1 *0.1
Regpmmended | g DI15E | 7.3 4.3 1.4 1.1 2.4
condon | g D2E | 7.3 | 43 [ 1.8 [ 1.3 | 24
structure T(E D3L 73 43 28 1 3 24
Characteristics | € D4 7.3 4.3 3.8 1.3 2.4
S %1 +0.1:D2E,D15E
Reliability 2
TPU
TPH
TPG " Recommended land pattern dimension of PWB [ Size list RV:Rated voltage
TPSF 0 RV
p— % nit : mm) uF 2.5 4.0 6.3 10.0
— ‘g’ a Sizecode a b c 68 D2E
= D15E 2.412.9|3.7 100 D2E
TPC D2E 2.4(2.9]3.7 150 D2E D2E
g D3l |2.4]2.9]3.7
TPF £ a C a DA 54129137 220 D2E D2E D2E D3L
™ ] E— 330 | D2E D2E  |D2ED3LD4| D4
470 D2E D3L D4,D15E
v 680 D3L D4
TH 1,000 D4
TQC 1,500 D4
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TPE series characteristics list

D15E| 6TPE470MAZU 6.3 85 470 5.0 105 10 296.1 35 1700 3 2a
10TPE68M 10 105 68 | 10 105 10 68.0 25 2400 3 2a
6TPE330MAP 6.3 85 330 5.0 105 10 207.9 25 2400 3 2a
6TPE220MAP 6.3 85 220 5.0 105 10 138.6 25 2400 3 2a
6TPE220M 6.3 105 220 6.3 105 10 138.6 25 2400 3 2a
6TPE220MI 6.3 105 220 6.3 105 10 138.6 18 2800 3 2a
6TPE150M 6.3 105 150 6.3 105 10 94.5 25 2400 3 2a
6TPE150MI 6.3 105 150 6.3 105 10 94.5 18 2800 3 2a
6TPET50MF 6.3 105 150 6.3 105 10 94.5 15 3100 3 2a
6TPET100M 6.3 105 100 6.3 105 10 63.0 25 2400 3 2a
6TPE100MI 6.3 105 100 6.3 105 10 63.0 18 2800 3 2a
4TPE330M 4.0 105 330 4.0 105 10 132.0 25 2400 3 2a
4TPE330MI 4.0 105 330 4.0 105 10 132.0 18 2800 3 2a
4TPE220M 4.0 105 220 4.0 105 10 88.0 25 2400 3 2a
4TPE220MI 4.0 105 220 4.0 105 10 88.0 18 2800 3 2a
4TPE220MF 4.0 105 220 4.0 105 10 88.0 15 3100 3 23

D2E|4TPE150MI 4.0 105 150 4.0 105 10 60.0 18 2800 3 2a
2R5TPE470MI 2.5 105 470 2.5 105 10 117.5 18 2800 3 2a
2R5TPE470MF 2.5 105 470 2.5 105 10 117.5 15 3100 3 2a
2R5TPE470MC 2.5 105 470 2.5 105 10 117.5 12 3500 3 23
2R5TPE470M9 2.5 105 470 2.5 105 10 117.5 9 3900 3 2a
2R5TPE470M7 2.5 105 470 2.5 105 10 117.5 7 4400 3 2a
2R5TPE330M 2.5 105 330 2.5 105 10 82.5 25 2400 3 2a
2R5TPE330MI 2.5 105 330 2.5 105 10 82.5 18 2800 3 23
2R5TPE330MF 2.5 105 330 2.5 105 10 82.5 15 3100 3 2a
2R5TPE330MC 2.5 105 330 2.5 105 10 82.5 12 3500 3 2a
2R5TPE330M9 2.5 105 330 2.5 105 10 82.5 9 3900 3 2a
2R5TPE330M7 2.5 105 330 2.5 105 10 82.5 7 4400 3 23
2R5TPE220M 2.5 105 220 2.5 105 10 55.0 25 2400 3 2a
2R5TPE220MI 2.5 105 220 2.5 105 10 55.0 18 2800 3 2a
2R5TPE220MF 2.5 105 220 2.5 105 10 55.0 15 3100 3 2a
2R5TPE220M9 2.5 105 220 2.5 105 10 55.0 9 3900 3 23
10TPE220ML 10 105 220 | 10 105 10 220.0 25 2400 | — 2a
10TPE220MIL 10 105 220 | 10 105 10 220.0 18 2800 | — 2a
6TPE330MAL 6.3 85 330 5.0 105 10 207.9 25 2400 3 23
6TPE330MA9EL 6.3 85 330 5.0 105 10 207.9 |9/500kHz| 3900 3 2a
6TPE330ML 6.3 105 330 6.3 105 10 207.9 25 2400 E 2a
6TPE330MIL 6.3 105 330 6.3 105 10 207.9 18 2800 3 2a
6TPE330MFL 6.3 105 330 6.3 105 10 207.9 15 3100 3 23

D3L|4TPE470ML 4.0 105 470 4.0 105 10 188.0 25 2400 3 2a
4TPE4T70MIL 4.0 105 470 4.0 105 10 188.0 18 2800 E 2a
4TPE4T70MFL 4.0 105 470 4.0 105 10 188.0 15 3100 3 2a
4TPE470MCL 4.0 105 470 4.0 105 10 188.0 12 3500 3 23
4TPE4T70MAL 4.0 105 470 4.0 105 10 188.0 10 4400 3 2a
2R5TPE68OMFL 2.5 105 680 2.5 105 10 170.0 15 3100 3 2a
2R5TPE68OMCL 2.5 105 680 2.5 105 10 170.0 12 3500 3 23
10TPE330M 10 105 330 | 10 105 10 330.0 25 3000 | — 23
6TPE68OM 6.3 105 680 6.3 105 15 428.4 25 3000 3 2a
6TPE68OMI 6.3 105 680 6.3 105 15 428.4 18 3500 3 2a
6TPE470M 6.3 105 470 6.3 105 15 296.1 25 3000 3 2a
6TPE470MI 6.3 105 470 6.3 105 15 296.1 18 3500 3 23

D4 6TPE330MAA 6.3 85 330 5.0 105 15 207.9 10 4400 3 2a
2R5TPET000MF 2.5 105 | 1000 2.5 105 15 250.0 15 3900 3 2a
2R5TPE1500MF 2.5 105 | 1500 2.5 105 15 375.0 15 3900 | — 2a
2R5TPET500MC 2.5 105 | 1500 2.5 105 15 375.0 12 4400 | — 23

%71 100k to 500kHz,45C

POSCAP

[
o
>
=
o
=
>
o
£
Q
()
©
‘€
=]
(%]

88



POSCAP

POSCAP
Line-up

Guidelines and
precautions

Series system
diagram

Image of
case size
Products list
Explanation of
part numbers

Packing
specifications

Selection guide

Recommended
soldering
condition
Fundamental
structure

Characteristics

Technical data

Reliability

TPU

TPH

TPG

TPSF

TPE

TPB

TPC

TPF

]
o
>
2
=
c
=
o
£
(]
o
©
s
=
=3
(%]

TA
v
TH

TQc

Catalog Deletion and
EOL models

89

mount type

Surface

. J

I I B Serles RoHS compliance, Halogen free

Standard products

I Specifications
Items Condition Specifications
Rated voltage ) = 4.0 6.3 10
Surge voltage V) = 4.6 7.2 12
Category temperature range (“C) = —55to +105
Capacitance tolerance (%) 120Hz/20°C M: +20
Rated capacitance range (wF) 120Hz/20C 33to0470
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/+20C Please see the attached characteristics list
Characteristics of impedance —55°C | Z/Z20c 0.6 to 2.0
ratio at high temp. 100kHz/20°C
and low temp. +105C| Z/Z20c 0.6 to 2.0
52 511225:;% 52%301980%’ AC/C Within+20% of the initial value
Endurance Rated voltage applied DF < 1.5 times of the initial limit
%Rated temp. 85°C products: ,, .
85, 1,000h, rated voltage applied LC Within the initial limit
AC/C Within+40%,—20% of the initial value
Damp heat (Steady State) 600%‘0?253“23%5&3‘820“ DF =< 1.5 times of the initial limit
LC =< 3 times of the initial limit
105, 1,000 cycles, AC/C Withint5% of the initial value
Surge WS%S‘SeCCng%Z Jesistance: DF Within the initial limit
XRatedgtemp- 85T products:85T LC < 3 times of the initial limit

™ Marking and dimensions

-+ z

-

B2size

D3Lsize
Rated capacitance3 Rated caﬁ)acwtance
|

g LiGh| £

O] T

i <.

o)
g <

L

_,_I_ Rated voltage*!

t
‘ Lot. No.*2
Rated voltage*!

‘ Lot. ‘No.XZ

=]

(unit : mm)
0. 2% +0. 2:0),
B2 3.5 2.8 1.9 0.8 2.2
D3L 7.3 4.3 2.8 1.3 2.4
D4 7.3 4.3 3.8 1.3 2.4

X1 +0.2:B2 %2 £0.1:B2

D4size
Rated capacitance

Rated voltage*1

%1 The rated voltage is as follows.

RV. 4.0 6.3 10
Mark [¢] j A

%3 The rated capacitance is as follows.

Capacitance(uf) 33 47 68
Mark | N7 S7 | W7

Lot. No.x2

" Recommended land pattern dimension of PWB

(unit : mm)
a Sizecode a b c
B2 1.612.7]1.4
D3L 2.412.9|3.7
D4 2.412.913.7

. S|Ze llSt RV:Rated voltage
RV 40 63 100
WF
33 B2
47 B2
68 B2 B2
150 D3L
220 D3L |D3L,D4
330 D3L [D3L,D4| D4
470 D4

%2 Lot.No.shows roughly manufacturing date.




[ TPB series characteristics list

Size Rated Rated Rated Category Category LC ESR M?iXimlum al}Irorw%t%le MSL
code Part number  voltage temperature capacitance voltage temperature (% max) (uA)  (mQmax) #Eelc, mes R;g%ov.v F%gfr}]o\tv
%) (C) (wF) V) (©) max/5min. 100kHz/20C 100kHZH1 < sebic < o8bic
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
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
10TPB220ML 10 105 220 10 105 10 220.0 40 2000 | — 2a
10TPB150ML 10 105 150 10 105 10 150.0 40 2000 3 2a
6TPB330ML 6.3 105 330 6.3 105 10 207.9 40 2000 3 2a
D3L6TPB33OMAL 6.3 85 330 5.0 105 10 207.9 40 2000 3 2a
6TPB220ML 6.3 105 220 6.3 105 10 138.6 40 2000 3 2a
4TPB330ML 4.0 105 330 4.0 105 10 132.0 40 2000 3 2a
10TPB330M 10 105 330 10 105 10 330.0 35 3000 | — 2a
10TPB220M 10 105 220 10 105 10 220.0 40 3000 3 2a
P 6TPB470M 6.3 105 470 6.3 105 15 296.1 35 3000 3 2a
6TPB330M 6.3 105 330 6.3 105 10 207.9 40 3000 3 2a

%71 100k to 500kHz,45C
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Surface

) J

I I C Serles RoHS compliance, Halogen free

Low profile: 7.Tmm (BT)

I Specifications
Items Condition Specifications
Rated voltage V) = 6.3 8.0 10 12.5
Surge voltage V) = 7.2 9.2 12 14
Category temperature range (C) = —55to +105
Capacitance tolerance (%) 120Hz/20°C M: +20
Rated capacitance range (wF) 120Hz/20°C 10 to 470
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/+20C Please see the attached characteristics list
Characteristics of impedance . —55C | Z/Z20c 0.6 to 2.0
ratio at figh temp. e =C $105¢| Z/Zzoc 0.6 10 2.0
105°C, 2,000h ithi initi
B2 sive 105 1000, AC/C Within=20% of the initial value
Endurance Rated voltage applied DF = 1.5 times of the initial limit
XRated temp. 85C products: o — .
857, 1,000h, rated voltage applied LC Within the initial limit
0T SON o5 R 500N AC/C Within+40%,—20% of the initial value
. 0 95%RH, ) ; o [y
Damp heat (Steady State) No-applied voltage DF =1.5 _tlmes of the_ |r.1|_t|al.l|rr.1|t
LC = 3 times of the initial limit
105, 1,000 cycles, AC/C Withint5% of the initial value
Surge T age fesistonce: DF Within the initial limit
XRated temp. 85C products:85C LC = 3 times of the initial limit
M Marking and dimensions
B1size D2size

Rated cap?cwtancew

Rated capacitance

L
E 3 5 :f;
: J?T N : Lot. N
t. No.x2 t. No.*2
L ’_}I * Rated voltaggw ° Rated vottaogewo
Ls.] Ls.] w1
(unit : mm)
Size code L *0-2 @ =0,
. 1.1 0.8 .

[ D2 1 73 [ 43 1 19 [ 1.3 | 2.4 |

%1 The rated voltage is as follows.

R.V. 6.3 8.0 10 12.5
Mark ] k |A[B

%2 Lot.No.shows roughly manufacturing date.

%3 The rated capacitance is as follows.

Capacitance(uF) 10
Mark A7 | E7

15 22 33 47
J7 | N7| S7

(unit : mm)

Bl Sizecode a b
B1 1.612.7]1.4

[ D2 [2.4]2.9]3.7]

1 Size list

RV:Rated voltage

RV 63 80 100 125
wF
10 B1
15 B1
22 B
33 | B1 B
27 | B
68 D2
700 | D2 D2
150 | D2 | D2
330 | D2




OS-CON

0OS-CON
Line-up

Guidelines and

\')YF‘CHUT\QHS
[0 TPC series characteristics list Selection guide
. Rated Rated Rated Category Category LC ESR  Mainunalovatle MSL
cc;sz Part number  voltage temperature capacitance voltage temperature (% max) (wA)  (mQmax) r%&frurrrr]egt Reflow | Reflow
(v T WP Vv (0 # max/5min. 100kH2/20C 1 00kHZ#1 <588ic < 58bc
12TPC15M 12.5 85 15 10 105 10 18.8 80 800 3 3
Technical data
12TPC10M 12.5 85 10 10 105 10 12.5 80 800 3 3
B1 |8TPC22M 8.0 85 22 6.3 105 10 17.6 70 1000 3 3
6TPC47MB 6.3 85 47 5.0 105 10 29.6 70 1000 3 3
6TPC47M 6.3 85 47 5.0 105 10 29.6 55 1100 3 3
10TPCT100M 10 105 100 10 105 10 100.0 45 1700 3 2a
10TPC68M 10 105 68 10 105 10 68.0 45 1700 3 2a
Surface mount type
02 8TPC150M 8.0 105 150 8.0 105 10 120.0 40 1900 3 2a
6TPC330MA 6.3 85 330 5.0 105 10 207.9 40 1900 3 2a
6TPC150M 6.3 105 150 6.3 105 10 94.5 40 1900 3 2a
6TPC100M 6.3 105 100 6.3 105 10 63.0 45 1700 3 2a
%1 100k~500kHz,457C
Radial lead type
Catalog Deletion and
OL series
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Update
Surface Series RoHS compliance, Halogen free
Ultra low ESR: 5mQ~15mQ
mount type Large capacitance: 1,000 uF
I Specifications
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) = —-551to +105

Capacitance tolerance (%) 120Hz/20C M: +20
Rated capacitance range (wF) 120Hz/20C 150 to 1000
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list

Leakage current

Rated voltage applied, after 5 minutes

Please see the attached characteristics list

Equivalent series resistance (ESR) 100kHz/20C Please see the attached characteristics list
Characteristics of impedance —55C | Z/Z20¢ 0.6 to 2.0

ratio at high temp. 100kHz/+20°C

and low temp. +105C| Z/Zz20c 0.6 to 2.0

AC/C Within=20% of the initial value
Endurance rate!c?s;(l:t’aé’gggg'lied DF = 1.5 times of the initial limit
LC Within the initial limit
AC/C Within+50%,~20% of the initial value(2TPF220M6,2TPF330M6,ETPF1000M6H (5H) )
Damp heat (Steady State) 60%6—953%?1123%;%'[%;9%%' 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
1057, 1,000 cycles, AC/C Within£5% of the initial value
Surge 1k§irdgi§cvk§{ggeereaspi;t“aerhce, DF Within the initial limit
LC = 3 times of the initial limit

™ Marking and dimensions

Rated capacitance

%1 The rated voltage is as follows.

Mark d e g J A

%2 Lot.No.shows roughly manufacturing date.

L
— SIL
Ky ~100
-+ = -+ iR
< @
Rated vottage>iL Lot. No.*2
L L
s Ls ] w1 |
(unit : mm)
0. 0. .23% 0. +0.
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
%1 +0.1:D2E

[ Recommended land pattern dimension of PWB

(unit : mm)
o Size code b ¢
D2E 24 2.9(3.7
D3L 2.4(2.9|3.7
D4 2.412.9|3.7

. Size list RV:Rated voltage
o 2.0 2.5 4.0 6.3 10.0
uF
150 D3L
220 D2E D3L
330 D2E D3L D3L D3L
470 D4,D3L| D3L D4
680 D4,D3L| D4
1,000 D4




TPF series characteristics list

D2E 2TPF330M6 2.0 105 330 2.0 105 10 132.0 6 4700 | — 2a
2TPF220M6 2.0 105 220 2.0 105 10 88.0 6 4700 | — 23
T0TPF150ML 10 105 150 | 10 105 10 150.0 15 3600 | — 2a
6TPF330M9L 6.3 105 330 6.3 105 10 207.9 9 3900 3 2a
6TPF330M5EL*2 6.3 105 330 6.3 105 10 207.9 |5/500kHzl 6200 3 2a
6TPF220ML 6.3 105 220 6.3 105 10 138.6 12 4000 3 2a
6TPF220M9L 6.3 105 220 6.3 105 10 138.6 9 4600 3 2a
6TPF220M5L 6.3 105 220 6.3 105 10 138.6 5 6100 3 2a
4TPF470ML 4.0 105 470 4.0 105 10 188.0 10 4400 3 2a

D3L|4TPF470M5EL*2 4.0 105 470 4.0 105 10 188.0 [5/500kHz| 6200 3 2a
4TPF330ML 4.0 105 330 4.0 105 10 132.0 12 4000 3 2a
2R5TPF680OML 2.5 105 680 2.5 105 10 170.0 10 4400 3 2a
2R5TPF68OMTL 2.5 105 680 2.5 105 10 170.0 7 4400 3 2a
2R5TPF680M6L 2.5 105 680 2.5 105 10 170.0 6 4400 3 2a
2R5TPF470ML 2.5 105 470 2.5 105 10 117.5 10 4400 3 2a
2R5TPF470M7L 2.5 105 470 2.5 105 10 117.5 7 4400 3 2a
2R5TPF470M6L 2.5 105 470 2.5 105 10 117.5 6 4400 3 2a
2R5TPF330M7L 2.5 105 330 2.5 105 10 82.5 7 4400 3 2a
6TPF470MAH 6.3 105 470 6.3 105 10 296.1 10 4400 3 2a

D4 4TPF68OMAH 4.0 105 680 4.0 105 10 272.0 10 4400 3 2a
ETPF1000M6H 2.5 105 1000 2.5 105 10 250.0 6 5600 3 2a POSCAP
ETPF1000M5H 2.5 105 1000 2.5 105 10 250.0 5 6100 3 2a
ETPF680M5H 2.5 105 680 2.5 105 10 170.0 5 6100 3 2a
ETPF470M5H 2.5 105 470 2.5 105 10 117.5 5 6100 3 2a

%1 100k to 500kHz,45C %2 Under development
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I l \ Series RoHS compliance, Halogen free

High reliability: 85T85%RH rated voltage applied (warranty)
Power supply circuit of entertainment equipment for the car.

Surface
mount type @

Specifications

Rated voltage V) - 2.5 \ 4.0 \ 6.3 \ 10
Surge voltage (V) — 2.9 \ 4.6 \ 7.2 \ 12
Category temperature range (°C) = —55 to +105
Capacitance tolerance (%) 120Hz/20°C M: +20
Rated capacitance range (wF) 120Hz/20°C 47 to 680
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20°C Please see the attached characteristics list
isti i o —55°C | Z/Z20c 0.6 to 2.0
Bt e T 100kHz/+20°C TT05¢ } o 061620
105°C, 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
. o AC/C Within+40%,—20% of the initial value *1
Damp heat(Load) 85rg£§d5v§t28§§gbl?e%0h‘ DF =1.5 4tirr'wes of .th,e. im‘Fia! limit
LC Within the initial limit
105°C, 1,000 cycles, AC/C Within=5% of the initial value
Surge 1kQ discharge resistance, DF Within the initial limit
surge voltage applied LC = 3 times of the initial limit

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

Marking and dimensions

B2siz

%1 The rated voltage is as follows.

D2E,D3Lsize
Rated capacitance

e
Rated capTcwtancem

= z S7
2 J EEGﬁ

’_}I - _,_L ‘ Lot‘. No.*2

Rated voltage*1

Mark e g ] A

%2 Lot.No.shows roughly manufacturing date.

n

Lot. No.*2
Rated voltage*!

%3 The rated capacitance is as follows.

T

s Wi
unit : mm) Mark S7 W7 A8

B2 3.5 2.8 1.9 0.8 2.2

D2E 7.3 4.3 1.8 1.3 2.4

D3L 7.3 4.3 2.8 1.3 2.4

%1 £0.1:D2E,B2 %2 +0.2:B2
POSCAP Recommended land pattern dimension of PWB Size list RV:Rated voltage
(unit : mm)
o 47 B2 B2
B2 1.612.711.4 68 B2 D2E
D2E 2.412.913.7 100 B2
a c a D3L [2.4]2.9]3.7 150 D2E D3L
220 D2E D2E D2E D3L
330 D2E D3L
. o ] 470 D2E D3L
TA series characteristics list 680 D3L

10TAB47M 10 105 47 10 105 8.0 47.0 70 1100 3 3
B2 6TAB68M 6.3 105 68 6.3 105 8.0 42.8 70 1100 3 3
6TAB47M 6.3 105 477 6.3 105 8.0 29.6 70 1100 3 3
4TAB100M 4.0 105 100 4.0 105 8.0 40.0 70 1100 3 3
TOTAE68M 10 105 68 10 105 10 68.0 25 2400 3 3
6TAE220M 6.3 105 220 6.3 105 10 138.6 25 2400 3 3
6TAE220MI 6.3 105 220 6.3 105 10 138.6 18 2800 3 3
6TAE150M 6.3 105 150 6.3 105 10 94.5 25 2400 3 3
4TAE220M 4.0 105 220 4.0 105 10 88.0 25 2400 3 3
) ATAE220MI 4.0 105 220 4.0 105 10 88.0 18 2800 3 3
% D2E |2R5TAE470M 2.5 105 470 2.5 105 10 117.5 25 2400 3 3
: 2R5TAE470MF 2.5 105 470 2.5 105 10 117.5 15 3100 3 3
= 2R5TAE330M 2.5 105 330 2.5 105 10 82.5 25 2400 3 3
g 2R5TAE330MI 2.5 105 330 2.5 105 10 82.5 18 2800 3 3
o 2R5TAE330MF 2.5 105 330 2.5 105 10 82.5 15 3700 3 3
2 2R5TAE220M 2.5 105 220 2.5 105 10 55.0 25 2400 3 3
E 2R5TAE220MF 2.5 105 220 2.5 105 10 55.0 15 37100 3 3
(2] 2R5TAE220M9 2.5 105 220 2.5 105 10 110.0 9 3900 3 3
TOTAE220ML 10 105 220 10 105 10 220.0 25 2400 3 3
TO0TAET50ML 10 105 150 10 105 10 150.0 25 2400 3 3
6TAE330ML 6.3 105 330 6.3 105 10 207.9 25 2400 3 3
D3L [4TAE470ML 4.0 105 470 4.0 105 10 188.0 25 2400 3 3
4TAE470MIL 4.0 105 470 4.0 105 10 188.0 18 2800 3 3
2R5TAE680ML 2.5 105 680 2.5 105 10 170.0 25 2400 3 3
2R5TAE680MFL 2.5 105 680 2.5 105 10 170.0 15 3100 3 3

%71 100k to 500kHz,45C
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VSeries

Surface
mount type

I Specifications

Items Condition

RoHS compliance, Halogen free

High reliability: 85C85%RH rated voltage applied (warranty)
higher thermal resistance: 1257 guaranteed (ambient temperature)
Power supply circuit of entertainment equipment for the car.

Specifications

Rated voltage V) = 6.3 10
Surge voltage (V) — 7.2 | 12
Category temperature range (‘C) = —55to +125
Capacitance tolerance (%) 120Hz/20°C M: +£20

Rated capacitance range (uF) 120Hz/20C 68 to 150

Dissipation Factor (DF) 120Hz/20°C

Please see the attached characteristics list

Leakage current Rated voltage applied, after 5 minutes

Please see the attached characteristics list

Equivalent series resistance (ESR) 100kHz/20°C Please see the attached characteristics list
isti i o —55°C | Z/Z20c 0.6 to 2.0
B T 100kHz/+20C  Io5pae } o 06120
temp 125 105
Endurance categ102r35/u(v:él][éggoa%plied AC/C Within£20% of the initial value |Within£20% of the initial value
(105< 2,000h, rated voltage applied) DF = 2 times of the initial limit |= 1.5 times of the initial limit
LC = 2 times of the initial limit Within the initial limit
SET. &5 it SR 5aGh AC/C Within+40‘%_>,—20% of tlje_ i_niti_al yalue
Damp heat(Load) e voltage apf)lied ’ DF =1.5 Tum'es of Fh.e.lmt.lal. limit
LC Within 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

™ Marking and dimensions

L .
D2E,D3Lsize %1 The rated voltage is as follows.
Rated capacitance
= d
+ Mark J A
~ %2 Lot.No.shows roughly manufacturing date.
‘ ) * Lot. No.*2 %3 The rated capacitance is as follows.
S S W1 Rated voltage* Capacitance(uF) 68 150
(unit : mm) Mark W7 ES
+ 2%
7.3 4.3 1.8 . .
[ D3L | 73 [ 43 | 28 | 1.3 | 24 |
%1 +0.1:D2E

[ Recommended land pattern dimension of PWB

(unit : mm)

Sizecode a b ¢
D2E 2.412.9|3.7
D3L 2.412.9|3.7

b

[TV series characteristics list

. Size |-|St RV:Rated voltage

RV .2 10.0

WF
68 D2E
750 D2ZE D30

Si Rated Rated Rated Category Category LC ESR  Maximm alowable MSL
cééeé Part number  voltage temperature capacitance voltage temperature (% max) (WA)  (mQmax) [MEWEN Refoy  Reflow
V) (0 WR w0 ™ maxBmin. 1002200 100k <5eBc <5IB
T10TVE6BM 10 105 68 6.3 125 10 68.0 25 2400 5 3
D2E
6TVE150M 6.3 105 150 4.0 125 10 94.5 25 2400 5 3
D3L [TOTVE150ML 10 105 150 6.3 125 10 150.0 25 2400 5 3

%71 100k to 500kHz,45C
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Surface

mount type

I Specifications

I I I Serles RoHS compliance, Halogen free

higher thermal resistance: 1257 guaranteed (ambient temperature)
For the Industrial equipment

Items Condition Specifications
Series - THB THC THE
Rated voltage V) = 4.0 6.3 10 2.5 6.3 10 2.5 4.0 6.3
Surge voltage V) = 4.6 7.2 12 2.9 7.2 12 2.9 4.6 7.2
Category temperature range (“C) = =55 to +125
Capacitance tolerance (%) 120Hz/20°C M: %20
Rated capacitance range (wF) 120Hz/20°C 220 to 470 68 to 220 150 to 330
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20°C Please see the attached characteristics list
Characteristics of impedance ~55C | Z/Za0c 0.6 to 2.0
ratio at high temp. 100kHz/+20C
and low temp. +125C| Z/Z20c 0.6 to 2.0
o o -
125%, 1,000h, AC/C Within=20% of the initial value
Endurance category voltage DF < 2 times of the initial limit
applied
LC =< 2 times of the initial limit
60%C, 90 to 95%RH. AC/C Within+40%,—20% of the initial value
Damp heat (Steady State) 500h, DF < 1.5 times of the initial limit
No-applied voltage
LC = 3 times of the initial limit
105°C, 1,000 cycles, AC/C Within=5% of the initial value
Surge 1kQ discharge DF Within the initial limit
surge voltage applied LC < 3 times of the initial limit
™ Marking and dimensions
L D2E,D3L size D2,D4 size
Rated capacitanceq Rated capacitance %1 The rated voltage is as follows.
—~ o) -~ RV. 2.5 4.0 6.3 10
+ = ol ] g Mark | e [9 ] J[A
§ A—‘ g %2 Lot.No.shows roughly manufacturing date.
Rated vohageXL Lot. No#2 Rated voltage1 Lot. No*2
KL _>7 L
Li’J LA’J LM’J (unit : mm)
Size code L $0-3%1 W $0.2 H *0.1%2 § 0.2 \y] %0.1
D2E 7.3 4.3 1.8 1.3 2.4
D2 7.3 4.3 1.9 1.3 2.4
D3L 7.3 4.3 2.8 1.3 2.4
D4 7.3 4.3 3.8 1.3 2.4
%1 +0.2:D2 %2 +0.2:D3L,D4
M Recommended land pattern dimension of PWB 1 Size list RV:Rated voltage
(wnit: mm) RV %5 40 63 100
Sizecode a b ¢ LE Serics
o D2E  |2.4(2.9]3.7 Em THC D2
D2 [2.4[2.93.7 150 |—THC Lo
D3L 2.412.9|3.7 THE D2E
= < . D4 [2.4]2.9]3.7 THB D3L | D4
220 THC D2
THE D2E
THB D3L D4 D4
330
THE D2E
470 THB D4




Il TH series characteristics list
Rated Rated Rated Category Category LC ESR  Mainunalovatle MSL

Part number  voltage temperature capacitance voltage temperature (% max) (nA)  (mQmax) rirgeleffurrrr]egt Reflow | Reflow
V) (© WP Q) 7™ maxsmin, 100kH20C 1 GoKHEE <90 SSTBe

3 6THB220ML 6.3 | 105 220 4.0 125 10 |138.6 40 2000 | — 5
D3L
4THB330ML 4.0 | 105 330 2.5 125 10 |132.0] 40 2000 | — 5
. 10THB330M 10 105 330 6.3 125 10 |330.0 35 3000 | — 5
o4 10THB220M 10 105 220 6.3 125 10 |220.0 40 3000 | — 5
6THB470M 6.3 | 105 470 4.0 125 15 |296.1 35 3000 | — 5
6THB330M 6.3 | 105 330 4.0 125 10 [207.9 40 3000 | — 5
10THC68M 10 105 68 6.3 125 10 68.0 45 1700 | — 5
THC| D2 |6THC150M 6.3 | 105 150 4.0 125 10 94.5 40 1900 | — 5
2R5THC220M 2.5 | 105 220 1.6 125 10 55.0 45 1700 | — 5
6THE150M 6.3 | 105 150 4.0 125 10 94.5 25 2400 | — 5
6THE150MI 6.3 | 105 150 4.0 125 10 94.5 18 2800 | — 5
4THE220M 4.0 | 105 220 2.5 125 10 88.0 25 2400 | — 5
4THE220MI 4.0 | 105 220 2.5 125 10 88.0 18 2800 | — 5
THE | D2E
4THE220MF 4.0 | 105 220 2.5 125 10 88.0 15 3100 | — 5
2R5THE330M 2.5 1 105 330 1.6 125 10 82.5 25 2400 | — 5
2R5THE330MI 2.5 | 105 330 1.6 125 10 82.5 18 2800 | — 5
2R5THE330MF 2.5 | 105 330 1.6 125 10 82.5 15 3100 | — 5
%1 100k to 500kHz,45°C POSCAP
POSCAP
Line-up
Guidelines and
precautions
B e
g’ Image of
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8 | oot
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Surface

TQC

erles RoHS directive/Halogen-free compliant

I Specifications

High voltage (35V)

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 (wF) 120Hz/20°C 2.7 to 150
Dissipation Factor (DF) 120Hz/20°C Please see the attached characteristics list
Leakage current Rated voltage applied, after 5 minutes Please see the attached characteristics list
Equivalent series resistance (ESR) 100kHz/20C Please see the attached characteristics list
Characteristics of impedance i =-55C |Z/220TC 1.0 to 2.0
e 100kH2/+200C 73 o5 | 77720t 0.6 10 1.0

Surge

5 AC/C Within £20% of the initial value
Endurance Rat;c?soiaégggglied DF Within 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 600(%\‘109_25&123%5%9550h’ DF Within 1.5 times of the initial limit
LC Within 3 times of the initial limit
15 to 35°C, 1,000 cycies, AC/C Within £5% of the initial value

1kQ discharge resistance, DF

Within the initial limit

surge voltage applied
g ge app C

Within 3 times of the initial limit

™ Marking and dimensions

D12,D15,D2,D3L size

Rated capacitance

B2 size

Rated capfdtance%

2
‘ } - Rated voltage*1 Rated voltage*1
s | s Lw1,|
(unit : mm)
2% +0.1% +0. 3

B15 3.5 28 1.4 0.8 2.2

B2 3.5 2.8 1.9 0.8 2.2

D12 7.3 4.3 1.15 1.3 2.4

D15 7.3 4.3 1.4 1.3 2.4

D2 7.3 4.3 1.9 1.3 2.4

D3L 7.3 4.3 2.8 1.3 2.4

%1 £0.3:D3L %2 +£0.2:D3L %3 +0.05:D12

%1 The rated voltage is as follows.

Mark | C | D JIE(E)] V

%2 Lot.No.shows roughly manufacturing date.

%3 The rated capacitance is as follows.

Capacitance(uf) 2.73.95.68.2 10 15 22 33 47 68100150
Mark |L6|Q6|U6IY6|A7IE7|JT7 INT7|STWTA8IES

"1 Recommended land pattern dimension of PWB

(unit : mm)
Sizecode a b c

B15 1.6]2.7]1.4
< B2 1.6(2.711.4
D12 2.412.9|3.7

D15 2.412.9|3.7

D2 2.412.9|3.7
D3L 2.412.9|3.7

7 Size list RV:Rated voltage
RV 16 25 35
2.7 B15
3.9 B2
5.6 B2
8.2 B2
10 B2 D2
15 B2 B2,.D2
22 B2,02 | D15,D2
33 D12,D2 D2 D2
47 | D15,02 | D15,02
68 D2
100 D2 D3L
150 D3L




TQC series characteristics list

B15|35TQC2RTMYF 35 | 105 27| 35 | 105 | 10 | 47.3| 300 | s00 | — | 3
35TQC3RIMYF 35 | 105 39] 35 [ 105 | 10 | 409 400 [ 500 | — | 3
25TQCT5MYFB 25 | 105 | 15 25 | 105 | 10 |1125] 100 | 900 | — | 3

B2 |25TQC5R6M 25 | 105 56| 25 | 105 | 10 | 420 100 | 800 | — | 3
20TQC22MYFB 20 | 105 | 22 20 | 105 | 10 |1320] 90 |1000 | — | 3
20TQC8R2M 20 | 105 82| 20 | 105 | 10 | 492] 100 [ 800 | — | 3
16TQC15M 16 | 105 | 15 16 | 105 | 10 | 72.0] 90 [1000 | — | 3
16TQCTOM 16 | 105 | 10 16 | 105 | 10 | 480 100 | 800 | — | 3

D12 |16TQC33MYFS 16 | 105 | 33 16 | 105 | 10 | 52.8| 40 [1800 | — | 3
25TQC22MYFT 25 | 105 | 22 25 | 105 | 10 | s50] 70 [1400 | — | 3

D15 |20TQCATMYFT 20 | 105 | 47 20 | 105 | 10 | 940]| 5 |1500 | — | 3
16TQCATMYFT 16 | 105 | 47 16 | 105 | 10 | 752 | 55 |[1500 | — | 3
35TQCTOM 35 | 105 | 10 35 | 105 | 10 | 350] 120 |1000 | — | 3
25TQC33MYF 25 | 105 | 33 25 | 105 | 10 | 825] 60 [1400 | — | 3
25TQC22MV 25 | 105 | 22 25 | 105 | 10 | s50]| 45 |1500%| — | 3
25TQC22MYFD 25 | 105 | 22 25 | 105 | 10 | 550 60 [1400 | — | 3
25TQCT5MV 25 | 105 | 15 25 | 105 | 10 | 380 45 [1500%| — | 3
25TQCT5MYFD 25 | 105 | 15 25 | 105 | 10 | 380 | 90 |1000%| — | 3 POSCAP
20TQCATMYF 20 | 105 | 47 20 | 105 | 10 | 940]| 5 |1450 | — | 3

P2 207ac33mye 20 | 105 | 33 20 | 105 | 10 | 66.0] 0 [1400 | — | 3
20TQC22MYFD 20 | 105 | 22 20 | 105 | 10 | 440] 80 [1300 | — | 3
16TQCT00MYF 16 | 105 | 100 16 | 105 | 10 |160.0| 50 [1800 | — | 3
16TQC6SMYF 16 | 105 | 68 16 | 105 | 10 |1088| 50 |1500 | — | 3
16TQCATMW 16 | 105 | 47 16 | 105 | 10 | 752 40 |1800 | — | 3
16TQC4TMYFD 16 | 105 | 47 16 | 105 | 10 | 752 | 55 |1450 | — | 3
16TQC33MYFD 16 | 105 | 33 16 | 105 | 10 | 52.8| 70 |1400 | — | 3
20TQCT00MYF 20 | 105 [100 | 20 | 105 | 10 |2000| 55 [1700 | — | 3

O3t sTactsomyF 16 | 105 | 150 16 | 105 | 10 |240.0| 50 [1800 | — | 3

%1 100k~500kHz,105C %2 100k~300kHz,105C
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Catalog Deletion and EOL Models

®Catalog Deletion Models

The following table is a list of our items which have been deleted from our catalogs.

If you are using any of the following models on the deleted list,

please substitute them with the suggested alternative model as soon as possible.

Our company continue to supply them to customers who have already used them, for the time being.

Catalog Deletion and
EOL models

101

SEIES Cséfj% Mggl%ltsi gr? ! gggtgn Alternative model WSeries csgfe Mg gl%ltsi ;I’ol ’ gglaertic:)fn Alternative model
8TPB47M 2009 |10TPB4TM b3l | 2RSTPE6BOML 2012 |2R5TPE6SOMFL
6TPB100MA 2009 |6TPE100MAZB 2R5TPE68OMIL 2011 |2R5TPE6SOMFL
6TPB100MAY 2009 |6TPE100MAZB 4TPE6SOM 2011 |6TPE6SOMI

B2 | 6TPB47M 2009 |6TPC47MB TPE 4TPE6SOMI 2012 |6TPE6SOMI
4TPB100M 2009 |4TPE100MZB D4 | 4TPE6SOMF 2012 |4TPF6SOMAH
2R5TPB220MA 2009 |2R5TPE220MZB 2R5TPE1000M 2011 |2R5TPE1000MF
2R5TPB100M 2012 |4TPE100MZB 2R5TPE1000MI 2012 |2R5TPE1000MF
10TPB100ML 2010 |[10TPC100M TPG | B1G | 10TPG33M 2011 |10TPC33MB
6TPB150ML 2009 |6TPC150M D12T | All models 2013 |-

TPB | D3L | 4TPB470ML 2009 |4TPE47OML TPL | D15T | All models 2013 |-
4TPB220ML 2009 |4TPE220M D2T | All models 2013 |-
2R5TPB330ML 2009 |2R5TPE330M TPLF | D2T | All models 2013 |-
10TPB100M 2008 |10TPC100M TPSF | B2S | 11TPSF62MAIG 2012 |-

D3 | 6TPB150M 2008 |6TPC150M TPH | A14 | ETPH220MAZC 2013 |-
4TPB220M 2008 |4TPE220M 2R5TPU22MSI 2011 |6TPU22MSI
4TPB68OM 2009 |6TPE6SOMI S09 | 4TPUT5MSI 2011 |6TPU22MSI

D4 | 4TPBATOM 2009 |4TPE4TOML 4TPU33MSI 2011 |6TPU4TMSI
2R5TPB1000M 2009 |2R5TPE1000MF 6TPU33MSK 2013 |6TPU4TMSI

POSCAP 2R5TPB68OM 2009 |2R5TPE6SOMFL S11 | 4TPU47MSK 2013 |6TPU4TMSI
foasy 10TPC33MB 2013 |12TPG33M TPU 2R5TPU68MSK 2013 |4TPU6SMSI
Guidelines and g | 6TPC33M 2012 |6TPC47MB 10TPU33MAI 2011 |ATPH33MAHA
precautions 4TPC4ATM 2012 |6TPC47MB 6TPU47MAL 2011 |6TPHATMHA
Series system AO09
Sagram 3 TPC 2R5TPC56M 2012 |6TPB6SM 4TPU6SMAL 2011 |4TPH6SMHA
Image of S 4TPC220M 2009 |4TPE220M 2R5TPU100MAIL 2011 |ETPH100MHA
broducrator | 5 D2 | 4TPC150M 2009 |4TPE150MI D2 | 4THC220M 2013 |4THE220M
15 2R5TPC330M 2009 |2R5TPE330M 10THB100ML 2010 |-
Explanation of 8 TH D3L
part numbers | 6TPE100MZB 2011 |6TPE100MPB 2R5THB330ML 2010 |-
Dk ations | 2 ATPE150MUB 2013 |4TPE150MAZB D4 | 4THB68OM 2013 |-
Fecmme e IS 2R5TPE220MIB 2012 |2R5TPE220MFGB 25TQC10M 2011 |25TQC15MYFD
S A— ':E B2 | 2R5TPE220MDGB | 2013 |2R5TPE220MFGB C | 20TQC15M 2011 |25TQC15MYFD
structure S 2R5TPE150MZB 2011 |2R5TPE220MZB 16TQC22M 2011 |20TQC22MYFD
Characteristics | & 2TPE330MIB 2011 |2TPE330MFB 25TQCT5M 2012 |25TQCT5MYFD
Reliability 2 2TPE330MAFGB 2011 |2TPE330MAFB 25TQC22M 2012 |25TQC22MYFD
4TPE150M 2011 |4TPE150MI 20TQC22M 2012 |20TQC22MYFD
ru 2R5TPE470M 2011 | 2R5TPE47OMI TQC | D2 |20TQC47MY 2012 | 20TQCA7MYF
TPH 2TPE470M9 2011 |2R5TPE470MY 16TQC33M 2012 |16TQC33MYFD
PG 2TPE470M7 2011 |2R5TPE470M7 16TQC4ATM 2012 |16TQCATMYFD
f— wpe | pop |2TPE47OMS 2011 |2R5TPFATOM6L 16TQC68MY 2012 |16TQC68MYF
3 2TPE330M9 2011 |2R5TPE330M9 25TQC33M 2012 |25TQC33MYF
e f 2TPE330M7 2011 |2R5TPE330M7 D3L | 20TQC47M 2012 |20TQC4ATMYF
B § 2TPE330M6 2011 | 2TPF330M6 16TQC68M 2012 | 16TQC68MYF
TPC s 2R5TPE220MC 2012 |2R5TPE220M9 D3 | 16TQC100M 2012 |16TQC100MYF
- q§ 2R5TPE220M7 2012 |2R5TPE330M7
=3
TA 2
TV
TH
TQC




EOL Models
The following table is a list of the End-Of-Life (EOL) models.

Sales of these items will end as soon as we run out of its stock.
We would like to express our appreciation for your business over the years with these products

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

% Blue letters: added or changed models at this year.

c 10TPA33M 2012/9 |10TPB33M B2 2R5TPE220MPB 2012/9 | 2R5TPE220MLB
6TPA4TM 2012/9 |10TPB47M 8TPE100MPC2 2012/9 | 10TPF150ML
TPA TOTPATOOM 2012/9 |10TPC100M 6TPE150MPC2 2012/9 |6TPE150M
D3 6TPA150M 2012/9 |6TPC150M 6TPE150MIC2 2012/9 | 6TPE150MI
4TPA220M 2012/9 |4TPE220M ATPE220MPC2 2012/9 |4TPE220MI
8TPB33M 2012/9 |10TPB33M c2 4TPE220MIC2 2012/9 |4TPE220MI
B2 4ATPB150MA 2012/9 |4TPET150MAZB ATPE220MFC2 2012/9 |4TPE220MF
4TPB100MV 2012/9 |4TPE100MZB 2R5TPE330MIC2 2012/9 | 2R5TPE330MF
10TPB220MC 2009/10 |- 2R5TPE330MFC2 2012/9 | 2R5TPE330MF
10TPB68MC 2012/9 | 10TPC68M 2R5TPE330MCC2 2012/9 | 2R5TPE330MC
10TPB47MC 2012/9 | 10TPC68M TPE 2R5TPE330M9C2 2012/9 | 2R5TPE330M9
8TPB82MC 2012/9 |8TPET00MAZB T0TPE180MGC 2012/9 | 10TPE220ML
C 6TPB150MC 2012/9 |6TPET150M TO0TPE150MGC 2012/9 | 10TPE220ML
TPB 6TPB100MC 2012/9 | 6TPG100MG 6TPE220MPC 2012/9 |6TPE220M
4TPB220MC 2012/9 |4TPE220MI 6TPE220MIC 2012/9 | 6TPE220MI
4TPB150MC 2012/9 |6TPE150M 6TPE150MPC 2012/9 |6TPE150M
2R5TPB220MC 2012/9 |4TPE220MI 3 ATPE220MPC 2012/9 |4TPE220MI
16TPB47ML 2003/6 | 16TQC47MYFD 4TPE220MIC 2012/9 |4TPE220MI
D3L | 2R5TPB680OML 2012/9 | 2R5TPE68OMFL 2R5TPE330MPC 2012/9 | 2R5TPE330MF
2R5TPB470ML 2012/9 | 2R5TPE470MI 2R5TPE330MIC 2012/9 | 2R5TPE330MF
D3 16TPB47M 2003/6 | 16TQCATMYFD 2R5TPE330MFC 2012/9 | 2R5TPE330MF
2R5TPB330M 2012/9 | 2R5TPE330M TPF D2E | 2TPF470M6 2012/9 | 2R5TPF470M6L
8TPC33M 2012/9 |12TPG33M e B1G 6TPG68MG 2012/9 |6TPG100M
6TPC100MC 2012/9 | 6TPG100MG ATPG150M 2012/9 |6TPG150M
c 6TPC68M 2012/9 |6TPG100MG TR D2T 2R5TPL330M7 2011/7 |-
TPC 4TPC100M 2012/9 |6TPG100MG 2R5TPL220MC 2012/9 |-
A4TPC56M 2012/9 |- 2TPLF560M6 2011/7 |-
TPLF D2T
2R5TPC82M 2012/9 |- 2TPLF470M7 2012/9 |-
b2 16TPC33M 2003/6 | 16TQC33MYFD o 825 2TPSF270MC 2012/9 | 2TPSF270M9G
2R5TPC220M 2012/9 | 2R5TPE220M 2TPSF270M9 2012/9 | 2TPSF270M9G
10TPD150M 2007/10| 10TPF150ML 6TPUTOM 2012/9 |6TPU10MSI
6TPD470M 2012/3 | 6TPF470MAH S08 | 4TPU15M 2012/9 |6TPU22MSI
6TPD330M 2007/10 | 6TPF330M9IL 2R5TPU22M 2012/9 |6TPU22MSI
6TPD220M 2007/10| 6TPF220ML 6TPU22MSK 2012/9 | 6TPU22MSI
4TPD680OM 2012/3 |4TPF680OMAH TPU ST1 4TPU33MSK 2012/9 |6TPU4T7MSI
4TPD470M 2007/10 | ATPF470ML 2R5TPU47MSK 2012/9 | 2R5TPU47MSI
4TPD330M 2007/10| 4TPF330ML 8TPU33MBI 2012/9 | ATPH33MAHA
2R5TPD1000M 2012/3 |ETPF1000M6H B09 | 6TPU47MBI 2012/9 | 6TPH4TMHA
2R5TPD1000M8 2012/3 |ETPF1000MéH 4TPU68MBI 2012/9 |4TPH68MHA
TFD DAD 2R5TPD1000M6 2012/3 |ETPF1000M6H D3L | 2R5THB470ML 2012/9 |6THB470M
2R5TPD1000M5 2012/3 |ETPF1000M5H b4 2R5THB1000M 2012/9 |-
2R5TPD680M 2007/10 | 2R5TPF680ML 2R5THB680M 2012/9 |-
2R5TPD680MS8 2007/10 | 2R5TPF680M7L ™ 6THD330M 2012/3 |6TPF330M9L
2R5TPD680M6 2012/3 | 2R5TPF680M6L D4D | 4THD470M 2012/9 |-
2R5TPD680M5 2012/3 |ETPF680M5H 2R5THD680M 2012/3 | 2R5TPF680M6L
2R5TPD470M 2007/10 | 2R5TPF470ML TR TR series = TA series
2R5TPD470M8 2007/10| 2R5TPF470M7L APA D2A | APA series 2006/4 |-
2R5TPD470M6 2012/3 | 2R5TPF470M6L APB D1 APB series 2006/4 |-
2R5TPD470M5 2012/3 |ETPF470M5H APC D2 APC series 2009/6 |-
APD D1 APD series 2009/6 |-
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