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onductive Polymer
Capacitors

Conductive polymer tantalum capacitors are characterized by their use of

conductive polymer at the cathode. Conductive polymer features better conductivity than
manganese dioxide (used in tantalum capacitors, for example) for significantly lower ESR.
ROHM offers conductive polymer capacitors in both the standard package type

as well as the newer bottom electrode configuration featuring larger capacitance

in a smaller, thinner form factor.
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Conductive Polymer new bottom surface electrode Type

(Extra Large Capacitance)

" —I—CSO Seri eS Construction —————

‘ ’ ’ Summary Features Applications

These ultra-low ESR conductive  + Compact, Thin * Mobile phones

polymer capacitors utilize a new « Extra large capacitance « Digital cameras /camcorders
efficient package design featuring  + Safe * Portable music players

larger capacitance in a smaller, * Excellent temperature « Portable gaming systems
thinner form factor. characteristics (-55°C to +105°C) and other thin, compact

electronic devices

New package construction features smaller, thinner form factor with larger capacitance

The unique package construction allows for a larger element than conventional bottom electrode types (TCTO Series),

resulting in approximately twice the capacitance.

Standard type TCTO Series New type TCSO Series

y [ &

2x the capacitance
M Case (1608-09[0603]) M Case (1608-09[0603])
10pF / 6.3V 22uF / 6.3V

Ultra-low ESR / Self-Repair Function

The TCSO series utilizes conductive polymer at the cathode for ultra-low ESR in a compact, low-profile design.

In addition, conductive polymer has a self-healing function that prevents failure, resulting in safe, high reliability operation.

Internal construction

Silver paste

Graphite layer

=

Magnified
view

Cathode (Conductive polymer) |
Dielectric (Ta2Os)
Anode (Ta)

Element

—

Bottom Electrode Package
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Passive Compone‘nts

Lineup
M Case (1608-09 [0603] Size) PL Case (Low Profile 2012-10 [0805] Size)
Capacitance Rated voltage (V, DC) EEslEEs Rated voltage (V, DC)
(uF) 25 4 6.3 (uF) 25 4 6.3 10
6.8 (685) 6.8 (685)
10 (106) 10 (106)
15 (156) 15 (156)
22 (226) 22 (226)
33 (336) 33 (336)
47 (476) 47 (476)
68 (686) 68 (686)

YcUnder development YcUnder development
P Case (2021-12 [0805] Size )
Capacitance Rated voltage (V, DC)
HF) 25 4 6.3
15 (156)
22 (226)
33 (336)

47 (476)
68 (686)
100 (107)

YcUnder development
Quick Reference
TCSO Series : M Case (1608-09 [0603] Size) TCSO Series : PL Case (Low Profile 2021-10 [0805] Size)
Rated Capacitance tand . Leakoage curr'ent ESR Rated Capacitance tand ) Leakiage current ESR
voltage ) at 120Hz(25°C) | (25°C, 5min) |(at 100kHz) Part No. voltage ) at 120Hz(25°C) | (25°C, 5min) [(at 100kHz) Part No.
V) (%) (uA) (mQ) V) (%) (A) (mQ)
2.5 33 15 8.5 500 TCSOMOE336[_] 2.5 47 15 11.8 500 TCSOPLOE476[]
47 15 11.8 500 TCSOMOE476[] 68 15 17.0 500 TCSOPLOE686[]
4 22 15 8.8 500 TCSOM0G226[_] 4 33 15 13.2 500 TCSOPLOG336[]
33 15 13.2 500 TCSOMO0G336[] 47 15 18.8 500 TCSOPL0G476[ ]
6.3 15 15 9.5 500 TCSOMO0J156[] 6.3 22 15 13.9 500 TCSOPL0J226[ ]
22 15 13.9 500 TCSOMO0J226[ ] 33 15 20.8 500 TCSOPL0J336[ ]
10 4.7 10 4.7 500 TCSOM1A475([] 47 15 29.7 500 TCSOPL0J476[]
6.8 10 6.8 500 TCSOM1A685(] 10 10 15 10.0 500 TCSOPL1A106[]
10 15 10 500 TCSOM1A106[] 15 15 15.0 500 TCSOPL1A156[]
Dimensions (Unit : mm)
_ L Case (mmlinch]) L W1 W2 H S
) / \ M (1608-09 [0603]) 16402 [ 0.8540.1 | 055401 | 0.8:0.2 | 0.5:0.1
PL (Low Profile 2012-10 [0805]) 2.0+0.2 | 1.25+0.2 | 0.85+0.2 | 0.9+0.1 | 0.5+0.2
—— P (2012-12 [0805]) 2.00.2 | 1.25:0.2 | 0.85:0.2 | 1.2Max | 0.5:0.1
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Conductive Polymer bottom surface electrode Type

(Large Capacitance)

F TCTO Se ri eS Construction ——

Summary Features Applications

This ultra-high performance « Thin, compact, large capacitance  * Notebook PCs, peripheral devices
low-ESR series features a bottom  « Wide package lineup : M Case (1608)  + Digital cameras / camcorders
electrode configuration for greater ~ to A Case (3216) « Car audio

compactness, a lower profile, and  * Ultra-low ESR ideal for noise removal  « Portable gaming systems
larger capacitance. « Excellent temperature « Projectors

characteristics (-55°C to +105°C)  « Consumer electronics

Ultra-low ESR / Low Profile / Large Capacitance el Constuctn —

T Silver paste

» e / Graphite layer

Magnified [ Cathode (Conductive polymer) |
view

The market-tested TCO series of safe, ultra-low ESR conductive

Dielectric (Ta2Os)

polymer capacitors were configured with a bottom electrode structure, / O Anode (T2)
resulting in greater capacitance in a smaller, thinner form factor. Flement
Bottom Electrode Package
Lineup
M Case (1608-09 [0603] Size) (ESR unit : mQ) P Case (2012-12 [0805] Size) (ESR unit : mQ) AS Case (Uira-Low Profile 3216-10 [1206] Size) (ESR unit : mQ)
Capacitance Rated voltage (V, DC) Capacitance Rated voltage (V, DC) Capacitance Rated voltage (V, DC)
(uF) 25 4 6.3 10 (uP) 25 4 6.3 10 (uF) 25 4 6.3 10
2.2 (225) 2.2 (225) 2.2 (225)
3.3 (335) 3.3(335) 3.3(335)
4.7 (475) 4.7 (475) 4.7 (475)
6.8 (685) 6.8 (685) 6.8 (685)
10 (106) 10 (106) 10 (106)
15 (156) 15 (156)
22 (226) 22 (226) 22 (226)
33 (336) 33 (336) 33 (336)
47 (476) 47 (476) 47 (476)
68 (686) 68 (686) 68 (686)
100 (107) 100 (107) 100 (107)
YcUnder development YcUnder development YcUnder development
AL Case (Low Profile 3216-12 [1206] Size)  (ESR unit : mQ) A Case (3216-18 [1206] Size) (ESR unit : mQ)
Capacitance Rated voltage (V, DC) Capacitance Rated voltage (V, DC)
A EY 4 6.3 10 (uF) 25 4 6.3 10 16 | 20 25
4.7 (475) 4.7 (475)
6.8 (685) 6.8 (685)
10 (106) 10 (106)
15 (156) 15 (156)
22 (226) 22 (226)
33 (336) 33 (336)
47 (476) 47 (476)
68 (686) 68 (686)
100 (107)
150 (157) 150 (157)
220 (227)
330 (337)

YrUnder development YrUnder development
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Quick Reference

TCTO Series: M Case (1608-09 [0603] Size) TCTO Series: AL Case (Low Profile 3216-12 [1206] Size)
viﬁ?;e Cap(a:'i:)a NCe | at 12%?42(25“@ L(ezaé(nag? ;mﬁr)n (at 1E OSOT(HZ) Part No. v%ﬁ?;e Cap?:'iz;i nee | at 12t§42(825°0) Lffgfg? ;ﬂ:ﬁr)]t (at 1E ()S()T(Hz) Part No.
V) (%) (A (mQ) V) (%) (A (mQ)
2.5 15 8 3.8 800 TCTOMOE156[] 2.5 100 10 25.0 200 TCTOALOE107[]
22 8 55 800 TCTOMOE226[] 150 10 37.5 200 TCTOALOE157[]
4 10 8 4.0 800 TCTOMOG106[_] 4 68 10 27.2 200 TCTOALOG686[ |
15 8 6.0 800 TCTOMOG156[ ] 100 10 40.0 200 TCTOALOG107[ ]
6.3 6.8 6 4.3 800 TCTOMOJ685[_] 6.3 47 10 29.7 200 TCTOALOJ476[ ]
10 8 6.3 800 TCTOMOJ106[] 68 10 42.9 200 TCTOALO0J686[ ]
10 2.2 6 2.2 800 TCTOM1A225[] 100 15 63.0 200 TCTOALO0J107[]
3.3 6 3.3 800 TCTOM1A335[] 10 22 6 22.0 200 | TCTOAL1A226[ ]
4.7 6 4.7 800 TCTOM1A475[] 33 10 33.0 200 TCTOAL1A336[_]
[[J=Capacitance tolerance (M:+20%) [[]=Capacitance tolerance (M:+20%)
TCTO Series: P Case (2012-12 [0805] Size) TCTO Series: A Case (3216-18 [1206] Size)
Rated Capacitance tand . Leakfge current ESR Rated Capacitance tand ) Leakfge current ESR *
voltage P at 120Hz(25°C) | (25°C, 5min) |(at 100kHz) Part No. voltage P at 120Hz(25°C) | (25°C, 5min) |(at 100kHz) Part No.
V) (%) (A (mQ) V) (%) (A (mQ)
2.5 47 15 11.8 500 TCTOPOE476[ ] 2.5 220 15 55.0 35 TCTOAOE227[]
68 15 17.0 500 TCTOPOE686[ | 330 15 82.5 35 TCTOAOE337[]
4 33 15 13.2 500 | TCTOPOG336[] 4 150 15 60.0 35 | TCTOA0G157[]
47 15 18.8 500 | TCTOP0G476[] 220 15 88.0 35 | TCTOA0G227[]
6.3 22 15 13.9 500 TCTOPO0J226[ ] 6.3 100 15 63.0 35 TCTOA0J107[]
33 15 20.8 500 | TCTOP0J336[] 150 15 94.5 35 TCTOA0J157[]
10 3.3 10 3.3 500 TCTOP1A335[] 10 47 10 47.0 70 TCTOA1A476[ ]
47 10 4.7 500 | TCTOP1A475[] 68 15 68.0 70 | TCTOA1A686[ |
6.8 10 6.8 500 TCTOP1A685[ ] [J=Capacitance tolerance (M:+20%)
*70mQ/100mQ ESR lineup available. Please inquire for additional details.
10 15 10.0 500 TCTOP1A106[]
15 15 15.0 500 TCTOP1A156[_]

[[J=Capacitance tolerance (M:+20%)

TCTO Series: AS Case (Ultra-Low Profile 3216-10 [1206] Size) Dimensions
Rated Capacitance tand . Leakiigecurrent ESR
voltage WP at 120Hz(25°C) | (25°C, 5min) |(at 100kHz), Part No.
V) (%) (1A) (m0) J k bt
2.5 68 10 17.0 200 |TCTOASOE686L] T "
100 10 25.0 200 |TCTOASOE107[] ' I
4 47 10 18.8 200 |TCTOAS0GA476[] W2 | Wi
68 10 27.2 200 |TCTOAS0G686[] I
6.3 33 10 20.8 200 |TCTOAS0J336[] LTJ LTJ
47 10 29.7 200 |TCTOASO0J476[] (Unit : mm)
10 3.3 6 3.3 300 |TCTOAS1A335[] Gase (mmiinch) 3 Wi Wa 0 S
4.7 & ol 300 | TCTOAS1A475[] M (1608-09 [0603) 1.6+0.1 |0.85:0.1]0.55:0.1] 0.8+0.1 | 0.5:0.1
6.8 6 6.8 800 | TCTOAS1A685L] P (2012-12 [0805) 2.040.2 [1.25:0.2(0.85:0.2| 1.2Max | 0.5:0.2
10 6 10.0 200 | TCTOAS1A106[] AS (Ura-Low Profile 3216-10[1206) | 3.2+0.2 | 1.6+0.2 | 1.2+0.2 | 0.9+0.1 | 0.8+0.2
15 6 15.0 200 | TCTOAS1A156[] AL (Low Profile 3216-12 [1206)| 3.2+0.2 | 1.6+0.2 | 1.2+0.2 | 1.1+0.1 | 0.8+0.2
22 6 22.0 200 |TCTOAS1A226[] A (3216-18 [1206) | 3.2:02 | 1.620.2 | 1.2:0.2 | 1.6:02 | 0.8202

[[J=Capacitance tolerance (M:+20%)
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Passive Components

Conductive Polymer Capacitors

TCO Se ri eS Construction ————
Wl

. Summary Features Applications
Conductive polymer is utilized * Ultra-low ESR ideal for * Notebook PCs /
at the cathode for significantly noise removal peripheral equipment
lower ESR. « Safe « Digital cameras /camcorders
* Excellent temperature « Car audio

characteristics (-55°C to +105°C) « Portable gaming systems
* Projectors
» Consumer electronics

Ultra-low ESR * Non-combustible Internal Construction

Silver paste

ESR has been significantly reduced due to utilization of a conductive Graphite layer

polymer instead of conventional manganese dioxide. Cathode (Conductive polymer) |

Dielectric (Ta20s)
Anode (Ta)

The unique structural configuration results in much less susceptibility

to smoking and combustion than conventional products.

Quick Reference

Lineup TCO Series : B Case (3528-21[1411] Size)
B Case (3528-21[1411] Size) (ESR unit : mQ) Rated |,  itancel . t@nd Leakage current| ~ ESR *
- voltage P at 120Hz(25°C)| (25°C, 5min) | (at 100kHz) Part No.
Cap(acit:e;nce Rated voltage (V, DC) ) (LF) (%) LA) (m0)
(11
23 2 63 1 10 | 16 | 20 | 25 25 | 220 8 55.0 150 |TCOBOE227[]
£ GTR) 330 15 82.5 150  |TCOBOE337[]
6.8 (685) 4 150 8 60.0 150 TCOBOG157[]
10 (106) 220 15 88.0 150 TCOB0G227[]
15 (156) 6.3 33 8 21.0 150 TCOB0J336[_]
47 8 30.0 150 TCOB0J476[ ]
22 (226)
68 8 42.9 150 TCOB0J686[_]
33 (336) 100 8 63.0 150 TCOB0J107[]
47 (476) 150 15 94.5 150 TCOB0OJ157[]
68 (686) 10 33 8 33.0 150 TCOB1A336[]
100 (107) 47 8 47.0 150 TCOB1A476[]
[[]=Capacitance tolerance (M:+20%) *35mQ/70mQ products are currently under development.
150 (157)
220 (227) Dimensions
330 (337) Wi

L
srUnder development I
H

@o]f] i
oel_]
g

(Unit : mm)
Case (mmlinch]) L W1 W2 H S
B (3528-21[1411]) | 3.5+0.2 | 2.8+0.2 | 1.9+0.2 | 1.9+0.2 | 0.8+0.3
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Passive Compone‘nts

Recommended Soldering Conditions

B TCSO/TCTO/TCO Series

[°C]
(®Peak temperature
250 — G
220 [ K
£ 200 |- (®Reflow heating rate /
©
@
Q
£ 150 [—
2
100 —
® O)
Preheating Reflow soldering
50 — ®
Preheating rate Cooling
0
Time
[ Recommended reflow soldering conditions ] [ Recommended hand soldering conditions ]
@ Preheating rate :2°C/s @ Solder tip temperature : 350°C Max.
(@ Preheating 115010 180°C, 120s Max. ~ @ Time : 3s Max.
(® Reflow heating rate :1.5°C/s
* Not suitable for flow soldering
(® Soldering (high temperature period) : 220°C , 40s
(® Peak temperature 1 250°C , 5s Max.
® Cooling : 60s Min.
@ Reflow count : 2 times Max.

B Recommended Land Pattern

(Unit : mm)
Series Case size (mm [inch]) X
MC(1608-09 [0603]) 0.65 0.9 23
TCSO | PL (Low Profile 2012-12 [0805])
0.95 1.2 3.0
X P (2012-12 [0805])
M (1608-09 [0603]) 0.65 0.65 2.2
G P (2012-12 [0805]) 0.95 1.1 2.9
1 :
TCTO | AS (Ultra-Low Profile 3216-10 [12086])
Z AL (Low Profile 3216-12 [1206]) 1.25 1.7 4.1
A (3216-18 [1206])
TCO B (3528-21 [1411]) 2.7 1.4 5.6

Conductive Polymer Capacitors 08




Pasiive Components

Part Number Explanation

| - T _ T T 3
[ |
Series name Case style Rated voltage Capacitance tolerance Code g?grgfjg"ce Code | Tape width | | Parts orientation
TCSo Case Size (mm [inch]) Code |Rated voltage (V) Nominal capacitance (in pF) M | +20% 8 | 8mm R: Positive electrode
TCTO M [1608-09 (0603) 0E 25 is denoted by 3 digits: 2 0 tsr;aersze"t”ﬁglseﬂe
TCO PL | Low Profile 2012-10 (0805) oG significant f|gures followgd
P |2012-12 (0805) 4 by a 3rd digit representing
AS | Uttra-Low Profile 3216-10 (1206) 0J 6.3 the number of zeroes
AL [Low Profile 3216-12 (1206) 1A 10 (i.e. 226 = 22,000,000pF)
A [3216-18 (1206)
B [3528-21 (1411) 1c 16
1D 20
1E 25

Taping Specifications

M Reel Dimensions and Quantity

~ Package Reel diameter] W1 Wa

. . . =" | Tape width
Case size (mm [inch
( finchl) Series q?:g;;ty £0.3(mm) _1_g(mm) +1'8(mm) £0.1(mm)
S TCTO | 4000
7 M (1608-09 [0603])
) TCSO | 3000
4 |
o2 PL (Low Profile 2012-10 [0805]) | TCSO
—O| 1
S8 P (2012-12 [0805))
< = : 3000 | 8.0 |[0180 | 9.0 | 11.4
AS (Uttra-Low Profile 3216-10 [1206)) | TCTO
AL (Low Profile 3216-12 [1206])
W A (3216-18 [1208)) TCSO 2000
B (3528-21[1411)) TCO
N Feeding direction . Wa
Label position
(Unit : mm)
EIAJ ET-7200B compatible
B Embossed Carrier Tape Specifications
M/PL/P/AS/AL/A/B Case
9ODo =] b
)—% o 0 0
M MMM L,
BLU L W WU Chip
\ |
| P1 |P2 Po t
Feeding direction
(Unit : mm)
Case size (mm [inch]) A+0.1 B+0.1 W=+0.2 E+0.1 F+0.05 | P1+0.1 | P2+0.05 | Po+0.1 | Do+0.1 | t1+0.05 | t2+0.1
M (1608-09 [0603]) 1.0 1.85 01.55 0.2 1.0
PL (Low Profile 2012-10 [0805]) 1.6 2.4 0.25 1.05
P (2012-12 [0805]) 1.55 23 15
AS (Ultra-Low Profile 3216-10[1206]) | 1.9 35 8.0 1.75 35 4.0 2.0 4.0 01.5 1.1
AL (Low Profile 3216-12 [1206]) 1.9 35 0.25 1.3
A (3216-18 [1206]) 1.9 35 1.9
B (3528-21 [1411]) 3.3 3.8 22

09 Conductive Polymer Capacitors




Passive Components

Usage Precautions

n Verification and confirmation of performance characteristics of products, after mounting on board, is strongly advised.

In particular, if a transient load (a large load applied in a short period of time, such as pulse) is applied, confirmation of performance
characteristics after mounting on board is strongly recommended. Avoid applying power exceeding the normal rated power, since
exceeding the power rating under steady state load conditions may negatively affect product performance and reliability.

Allowable ripple voltage S 100 T axs
The sum of the peak values of DC and AC voltage should not exceed the E Hi
rated voltage. The ripple voltage, if applied, should not exceed the maximum ; I
allowable value. The allowable ripple voltage at different temperatures is calculated E 10 Eggy -
using the formulas below. Z:,’ —Tov
10 i N
3 [l AN
E=Allowable ripple voltage g i\‘: LU
E Max.(at 50°C)=0.7xE Max.(at 25°C) 2 i SSESSEEE
E Max.(at 85°C)=0.5xE Max.(at 25°C) g “i \\\ \\\‘\ \
E Max.(at 125°C)=0.3xE Max.(at 25°C) 2 o4 Il NN
0.01 0.1 1 10 100
Frequency(kHz)

m The voltage should be reduced as much as possible.
In particular, a voltage lower than 1/3 of the rated voltage is recommended when used in a low impedance circuit.

The tester must not be in contact with a capacitor. If this occurs, an excessive or reverse voltage may be applied to the capacitor.
E Please refer to the derating curve during operation from 85°C to 125°C.
Apply a series-resistor rated at 3Q per 1V.

E When a highly active halogenous (i.e. chlorine, bromine) flux is used, the remainder of flux may negatively affect product performance and
reliability. Therefore, a halogen-free flux should be used.

E Reflow soldering is recommended. However, if flow soldering will be performed please consult with ROHM in advance.

This section is concerned with accidental short-mode failures due to thermal, mechanical, and electrical stresses.
Please note that failures can be delayed by reducing the ambient temperature, ripple current, and/or supply voltage.

m Failures often occur in the circuits below. Therefore, their use is strictly prohibited.
a) High impedance voltage retention circuits
b) Coupling circuits
c) Circuits affected by current leakage
d) Series connection with loads exceeding the rated voltage

Bipolar connection is prohibited.
The products are packaged in an aluminum pack with silica gel.
Please open immediately before mounting. Products should be used one week after opening.
For products opened longer than one week, baking under the following conditions should be performed.
Baking Conditions
Individual Pieces : 105°C for 15+1hrs
Reel : 40°C for 192hrs

Please note that the electrical characteristics will fluctuate depending on the peripheral circuitry and frequency.
Please take this into consideration during circuit design.
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The content specified in this document is correct as of 10th October, 2011.

No copying or reproduction of this document, in part or in whole, is permitted without the consent of ROHM Co.,Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing ROHM's products (hereinafter "Products"). If you wish to use any such Product, please be sure to refer to the specifications, which can be obtained from ROHM upon request.

Examples of application circuits, circuit constants and any other information contained herein illustrate the standard usage and operations of the Products. The peripheral conditions must be taken into account when
designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document. However, should you incur any damage arising from any inaccuracy or misprint of such information, ROHM shall bear no
responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly, any license to use or exercise
intellectual property or other rights held by ROHM and other parties. ROHM shall bear no responsibility whatsoever for any dispute arising from the use of such technical information.

The Products specified in this document are intended to be used with general-use electronic equipment or devices (such as audio visual equipment, office-automation equipment, communication devices, electronic
appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.
While ROHM always makes efforts to enhance the quality and reliability of its Products, a Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard against the possibility of physical injury, fire or any other damage caused in the event of the failure of any Product, such as
derating, redundancy, fire control and fail-safe designs. ROHM shall bear no responsibility whatsoever for your use of any Product outside of the prescribed scope or not in accordance with the instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or system which requires an extremely high level of reliability the failure or malfunction of which may result in a direct threat to human life
or create a risk of human injury (such as a medical instrument, transportation equipment, aerospace machinery, nuclear-reactor controller, fuel-controller or other safety device). ROHM shall bear no responsibility in any way for
use of any of the Products for the above special purposes. If a Product is intended to be used for any such special purpose, please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may be controlled under the Foreign Exchange and the Foreign Trade Law, you will be required to obtain a license or permit under the Law.

ROHM Sales Offices Contact us for further information about the products. R1111A
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