Panasonic

SP-Cap/ Conductive Polymer Aluminum Capacitors

ESR:15mQ (12 mQ to 15 mQ)
2V1t06.3V, 100 pF to 560 pF
1.9 mm Height

*UD
ESR:9 mQto 18 mQ
2Vto 8V, 68 pF to 470 pF
2.8 mm Height

*UE
ESR:7mQto 15 mQ
4.2 mm Height
N

2Vto 6.3V, 82 pF to 560 uF
1.9 mm Height

GX
ESR:3 m{
2Vto 2.5V, 330 yF to 560 UF

1.9 mm Height

AN A

Standard Low ESR =1 High Voltage
([ CD-CX (#UD=UE) [ SL-SX-GX ] (@ CS-CT-CX )

CD SL CS

ESR : 18 mQ (15 m to 110 m) ESR:9mQ ESR : 40 mQ

2Vto18V, 2.2 uFto 220 uF 2Vt06.3V, 56 uFto 220 uF 10Vio 25V, 10 yFto 47 uF

1.8 mm Height 1.8 mm Height 1.1 mm Height
CX SX CT

ESR : 4.5 m to 9 mQ ESR : 40 mQ

10V1to 25V, 22 yF to 68 pF
1.4 mm Height

CX
ESR : 40 mQ
10 Vto 25 V, 15 pF to 100 pF

1.9 mm Height
.

MC
ESR: 12 m{l to 18 m{)
2Vt0o6.3V, 47 yFto 120 pF

2Vio 2.5V, 330 pF to 470 pF
1.9 mm Height

{ESL : 50% less than current)

’ Low ESL
Miniaturized ( LX B GX-L b
f h LX GX-L
MC ESR:4.5mQ to 6 mO ESR:3mQ

2Vito 2.5V, 470 puF to 560 pF
1.9 mm Height

(ESL : 50% less than current) )

L 1.9 mm Height J i ) L
Low Profile
Standard Low ESR Low ESL
g ™ ' ™
[E CS-CT (xFD) (E  SS-ST E0 LS-LT
CS SS LS
1.1 mm Height 1.1 mm Height 1.1 mm Height
ESR : 15 mQ ESR:6mQ ESR: 6 mQO
4Vto6.3V,68pFto120pF 2Vto25V, 180 pF to 220 pyF 2Vto25V, 180 yF to 220 pF
CT ST LT
1.4 mm Height 1.4 mm Height 1.4 mm Height
ESR: 15 mQ ESR:6mQ ESR:6 mQ
4V1to 6.3V, 100 yF to 180 pF 2Vto 2.5V, 270 pF to 330 pF 2Vito 25V, 270 uF to 330 pF
*FD
1.1 mm Height (ESL : 50% less than current)
ESR : 28 mfl to 40 mf)
2Vto12.5V, 15 pyF to 68 pF
" J \ J \ J
* Please contaet us when the confirmation of details is necessary.
01 Sep. 2013
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Panasonic

SP-Cap/ Conductive Polymer Aluminum Capacitors (Specialty Polymer Aluminum Capacitors)

Surface Mount Type

SP-Cap

Series: CS’ CT, CX
(High Voltage Product)

M Features

@ High voltage availably using conductive specialty polymer.
@ Low profile 1.1 mm, 1.4 mm, 1.9 mm

@ High temperature reflow soldering applicable.
@ RoHS directive compliant

M Specifications

Series & Size Code

CS

| cT | CX

Category Temp. Range

-40°C to +105°C

Rated W.V.Range

10V.DC to 25 V.DC

Nominal Cap.Range

10 uF to 47 pF

| 22 1F to 68 pF | 15 UF to 100 pF

Capacitance Tolerance

+20 % (120 Hz / + 20 °C)

DC Leakage Current

1= 0.3 CV (PA) 2minutes

tan §

£0.06 (120 Hz/+20 °C)

Surge Voltage

Rated Working Voltage x 1.25 [10 V.DC 1o 16 V.DC], x 1.15 [25 V.DC](15 °C to 35 °C)

Endurance

After applying rated working voltage for 1000 hours at 105 °Cx2 °C, and then being stabilized at +20 °C,
capacitor shall meet the following limits.

Capacitance change

+10% of initial measured vaiue

tan &

£ Initial specified value

DC leakage current

< Initial specified value

Moisture resistance

After storing for 500 hours at 60 °C, 890 %

Capacitance change of initial

measurd value

10V.DC to 25 V.DC
+60, -20 %

tan &

£ 200 % of initial specified value

DC leakage current

£ 300 % of initial specified value

B Marking W Dimensions in mm(not to scale) (Unit : mm)
[S] (]
&
1 L — S _[
] |
L Wi
Polarity bar {Positive)
g %
[
Lot No. W.V. code Series &
Bve Code L+0.2 |W1x0.2|W2+0.1 H P+0.3
Ccs 7.3 4.3 24 [(11+£01] 1.3
CT 7.3 4.3 2.4 [1.4+0.1 1.3
CX 7.3 4.3 24 (1902 13
% Externals of figure are the reference.
Design and specifications are each subject to change without notice. Aslk factory for the current technical specifications before purchase and/or use,
Should a safety concern arise regarding this product, please be sure to contact us immediately. 01 Jan. 2014
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Panasonic

SP-Cap/ Conductive Polymer Aluminum Capacitors (Specialty Polymer Aluminum Capacitors)

B Standard Products

= Capagci- Case Size Specification Part number Min.
Series & V?,tsd tance . 2 Packaging
Size Code (V.DC) (+20 %) L w Ripple ESR i N Qty
(uF) (mm) (mm) {mm) current Reflow condition : 260 °C (pcs)
(Arm.s.) | (mf) max.)
10 47 7.3 4.3 1.1 3.0 40 EEFCS1A470R 3500
15 7.3 4.3 1.1 3.0 40 EEFCS1C150R 3500
cs 16 22 7.3 43 1.1 3.0 40 EEFCS1C220R 3500
33 7.3 4.3 1.1 3.0 40 EEFCS1C330R 3500
o5 10 7.3 4.3 1.1 3.0 40 EEFCS1E100R 3500
15 7.3 4.3 1.1 3.0 40 EEFCS1E150R 3500
10 68 7.3 4.3 1.4 3.0 40 EEFCT1AG80R 3500
CT 18 47 7.3 4.3 1.4 3.0 40 EEFCT1C470R 3500
25 22 7.3 4.3 1.4 3.0 40 EEFCT1E220R 3500
47 7.3 4.3 1.9 3.0 40 EEFCX1A470R 3500
10 68 7.3 4.3 1.9 3.0 40 EEFCX1AB680R 3500
100 7.3 4.3 1.9 3.0 40 EEFCX1A101R 3500
15 7.3 4.3 1.9 3.0 40 EEFCX1C150R 3500
22 7.3 4.3 1.9 3.0 40 EEFCX1C220R 3500
CX 16 33 7.3 4.3 1.9 3.0 40 EEFCX1C330R 3500
47 7.3 4.3 1.9 3.0 40 EEFCX1C470R 3500
68 7.3 4.3 1.9 3.0 40 EEFCX1C680R 3500
15 7.3 4.3 1.9 3.0 40 EEFCX1E150R 3500
25 22 7.3 4.3 1.9 3.0 40 EEFCX1E220R 3500
33 7.3 43 1.9 3.0 40 EEFCX1E330R 3500

#1: Ripple current (100 kHz/ +45°C ), #2: ESR (100 kHz/+20 °C)
:k3: Please refer to the page of "Mouting Specifications”.

Temperature Compensation Multipliers for Ripple Current

£45°C

45°C <Ts85°C

B5°C<T£105°C

1.00

0.83

0.53

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

SP-Cap/ Conductive Polymer Aluminum Capacitors (Specialty Polymer Aluminum Capacitors)

Surface Mount Type

SP-Cap
series: §S, ST, LS, LT, CS, CT

M Features
@ Low profile 1.1 mm, 1.4 mm

@ Low ESR(6 m&), Large capacitance (S35, ST, LS, LT series)
@ Low ESL by structure of SP-Cap 50% ESL of current products.

(LS, LT series)
@ High temperature reflow soldering applicable.
(Peak : 260 °C 10s, main heating : 230 °C 40s)
@ RoHS directive compliant

M Specifications

Series & Size Code 8S | ST | LS | LT | CS | cT
Category Temp. Range -40°C to +105°C
Rated W.V.Range 2VDCto25V.DC 4V DCto6.3V.DC

Nominal Cap.Range 180 pF to 220 pF |270 WF to 330 pF

| 180 pF to 220 pF[270 pF to 330 pF

68 pF to 120 pF [100 4F to 180F

Capacitance Tolerance

+20 % (120 Hz / + 20 °C)

DC Leakage Current

1£0.1 CV (pA) 2minutes

tan &

£0.06 (120 Hz/+20 °C)

Surge Voltage

Rated Working Voltage x 1.25 (15 °C to 35 °C)

capacitor shall meet the following

limits.

After applying rated working voltage for 1000 hours at 105 °C+2 °C, and then being stabilized at +20 °C,

Endurance Capacitance change

+10% of initial measured value

tan &

< Initial specified value

DC leakage current

< Initial specified value

After storing for 500 hours at 60 °C, 90 %
Capacitance change of initial 2,25Vv.DC 4V.DC 6.3v.DC
Moislure resistance measurd value +70,-20 % +60, -20 % +50, -20 %
fan & s 200 % of initial specified value
DC leakage current < Initial specified value
B Marking
Cap. Paolarity bar (Positive)
Lot No. W.V. code
B Dimensions in mm(not to scale) (Unit : mm) {Unit : mm)
SS, ST, CS, CT series LS, LT series
] . = M=l LV =
) L
L _ n b U
T =L L=
L L Wi P4
<] ]
[ g Y %[
s z 1
l I 1P P3| [PAP1 ’
Series & sl
SlseCada L+£0.2 [W1£0.2(W2+0.1| H+0.1 | P+0.3 Qe 1402 [WI+02/ W+ 1) H01 | P1#03| P01 | FR02| P402
88§, C8 7.3 4.3 2.4 1.1 1.3 LS | 7343|2411 ] 13| 1107 ] 1.4
ST,CT 7.3 4.3 2.4 1.4 1.3 LT | 73| 43| 24|14 |13 | 1107 | 1.4
# Externals of figure are the reference. # Externals of figure are the reference.
Design and specifications are each subject to change without notice, Ask factory for the current technical specifications hefore purchase and/or use.
Should a snfoty concern arise regarding this product, plense be sure to contact us immediately. 00 Nov. 2012

~EEF-4 -



Panasonic SP-Cap/ Conductive Polymer Aluminum Capacitors (Specialty Polymer Aluminum Capacitors)

M Standard Products

) Case Size Specification Part number The number :
Seiese | Raled |Shec  m| 85| g Packaging
sieCode | ', (=20%) it | oy |y | epie | SR Retlow condiion 260 °C L gy
3 (Arm.s) | mex) 2 | 3 P
o5 2 | 220 | 73 | 43 | 1.1 | 35 | 6 EEFSS0D221R o 3500
25 | 180 | 73 | 43 | 11 | 35 | 6 EEFSSOE181R o 3500
- 2 | 330 | 73 | 43 | 14 | 35 | 6 EEFSTOD331R o 3500
25 | 270 | 73 | 43 | 14 | 35 | 6 EEFSTOE271R ) 3500
s 2 | 220 | 73 | 43 | 1.1 | 35 | 6 EEFLS0D221R 0 3500
25 | 180 | 73 | 43 | 11 | 35 | 6 EEFLSOE181R o 3500
- 2 | 330 | 73 | 43 | 14 | 35 | 6 EEFLTOD331R 0 3500
25 | 270 | 73 | 43 | 14 | 35 | 6 EEFLTOE271R 0 3500
4 | 120 | 73 | 43 | 11 | 27 | 15 EEFCS0G121R o 3500
68 63 | 68 | 73 | 43 | 11 | 27 | 15 EEFCS0J680R o 3500
- 4 | 180 | 7.3 | 43 | 14 | 27 | 15 EEFCTOG181R 0 3500
63 | 100 | 73 | 43 | 14 | 27 | 15 EEFCTOJ101R 0 3500

#1: Ripple current {100 kHz/ +20 lo +105 °C ), *2: ESA {100 kHz/+20 °C)
#3: Please refer lo the page of "Mouting Specilications”.

Design and specifications are ench subject to change without notice. Ask fnctory for the current technical specifications hefore purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately. 00 Nov. 2012
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Panasonic SP-Cap/ Conductive Polymer Aluminum Capacitors (Specialty Polymer Aluminum Capacitors)

Surface Mount Type SP.Cap
Series: FD, CD, CX, UD, UE

M Features

® Low ESR

® Excellent Noise-absorbent Characteristics
@ RoHS directive compliant

B Specifications

Series & Size Code FD CcD CX uo UE
Category Temp. Range -40°C to +105°C

Rated W.V.Range 2VDCto125V.DC| 2V.DCto16V.DC | 2V.DCto6.3V.DC | 2V.DCto8V.DC 2V.DC to B V.DC
Nominal Cap.Range 15 pF to 68 pF 2.2 yF to 220 pF 100 pF to 560 pF 68 pF to 470 uF 100 uF to 560 pF
Capacitance Tolerance +20 %

Reflow 240 °C : 1= 0,06 CV (uA) 2minutes (2 V.DC to 4 V.DC)
DC Leakage Current I £0.04 CV or 3 (pA) 2 minutes (6.3 V.DC to 16 V.DC) (Whichever is greater)
Reflow 260 °C : = 0.1 CV (uA) 2 minutes

tan § £ 0.06 (120 Hz/+20 °C) | £0.10 (120 Hz/+20 °C)
Surge Voltage Rated Working Voltage x 1.25 (15 °C to 35 °C)

After applying rated working voltage for 1000 hours at 105 °C+2 °C, and then being stabilized at +20 °C,
capacitor shall meet the following limits.

Endurance Capacitance change| +10% of initial measured value

tan & £ Initial specified value

DC leakage current | = Initial specified value

After storing for 500 hours at 60 °C, 90 %

Capacitance change 2,25V.DC 4V.DC 6.3 Vv.DC 8V.DCto 16 V.OC
, . of initial measurd
Moisture resistance value +70, =20 % +60, =20 % +50, -20 % +40, -20 %
tan & £ 200 % of initial specified value

DC leakage current | s Initial specified value

M Marking B Dimensions in mm(not to scale) (Unit : mm)

e @
— =

Polarity bar (Pasitive)

e o S?Ze;'giﬁe L0.2 |W1£0.2|w2+0.1| H | P03
FD 73 | 43 | 24 [11z01] 13
CcD 73 | 43 | 24 |1801| 13
oX 73 | 43 | 24 [19:02| 1.3
UD 73 | 43 | 24 |28:02] 13
UE 78 | 43 | 24 |42:01] 1.3

* Externals of figure are the reference.

Design and specifications are each subject to change without notice. Ask foctory for the eurrent technical specifications before purchase nnd/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately. 00 Nov. 2012
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Panasonic SP-Cap/ Conductive Polymer Aluminum Capacitors (Specialty Polymer Aluminum Capacitors)

B Standard Products Q: available, — : not available
- Case Size Specification Reflow condition ;
. Rated Capaci- e 32 Min.
Series & | fyyy© | tence L W H Ripple | ESA Part number 240°C | 260°c | Packaging
Size Code {(+20 %) p Q'ty
(v.DC) (uF) (mm) | (mm) | (mm) | current *3 *3 (ncs)
(Ar.m.s.) | (il rmex)
2 68 7.3 4.3 1.1 2.0 28 EEFFDODGB0OR :k5 0 — 3500
2.5 56 7.3 4.3 1.1 2.0 28 EEFFDOES60R %5 Q = 3500
4 39 7.3 43 1.1 20 28 EEFFDOG390R =5 0] — 3500
FD 47 7.3 4.3 1.1 20 28 EEFFD0G470R %5 0] — 3500
6.3 33 7.3 4.3 1.1 2.0 28 EEFFDQJ330R k5 0] = 3500
8 22 7.3 4.3 1.1 2.0 28 EEFFDOK220R :k5 6] = 3500
12.5 15 7.3 4.3 1.1 1.4 40 EEFFD1B150R k5 6] —_— 3500
100 7.3 4.3 1.8 25 18 EEFCDOD101ER %4 [e) 3500
7.3 4.3 1.8 2.7 15 EEFCDOD101XE %4 O 3500
120 7.3 4.3 1.8 2.5 18 EEFCDOD121ER %4 [@) 3500
2 7.3 4.3 1.8 2.7 15 EEFCDOD121XE $4 [6) 3500
150 7.3 4.3 1.8 2.5 18 EEFCDOD151ER #4 [@) 3500
180 7.3 4.3 1.8 2.5 18 EEFCDOD181ER #4 (@] 3500
220 7.3 4.3 1.8 2.5 18 EEFCDOD221ER %4 Q 3500
go 7.3 4.3 1.8 2.5 18 EEFCDQES20ER ®4 o 3500
7.3 4.3 1.8 2.7 158 EEFCDOEB20XE $4 [e) 3500
25 100 7.3 4.3 1.8 2.5 18 EEFCDOE101ER %4 [@] 3500
’ 7.3 4.3 1.8 2.7 15 EEFCDOE101XE %4 [6] 3500
120 7.3 4.3 1.8 2.5 1B EEFCDOE121ER %4 [@] 3500
150 7.3 4.3 1.8 25 18 EEFCDOE151ER %4 [6) 3500
56 7.3 4.3 1.8 2.5 18 EEFCDOGS60ER #4 @] 3500
7.3 4.3 1.8 2.7 15 EEFCDOGS560XE #4 @] 3500
68 7.3 4.3 1.8 2.5 18 EEFCDOGE80ER #$4 [6) 3500
4 7.3 4.3 1.8 2.7 i8 EEFCDOGE80XE %4 @] 3500
as 7.3 4.3 1.8 2.5 1B EEFCDOGB20ER %4 [e) 3500
7.3 4.3 1.8 2.7 15 EEFCDOG820XE %4 [@) 3500
100 7.3 4.3 1.8 2.5 18 EEFCDOG101ER $4 [@) 3500
10 7.3 4.3 1.8 1.4 55 EEFCDQJ100ER *® Q 3500
CcD 22 7.3 4.3 1.8 1.6 40 EEFCD0J220ER 4 [6) 3500
33 7.3 4.3 1.8 2.0 28 EEFCDQJ330ER #4 [&] 3500
6.3 47 7.3 4.3 1.8 2.5 iB EEFCDQOJ470ER #$4 [6) 3500
7.3 4.3 1.8 2.7 15 EEFCD0J470XE #4 @] 3500
&8 7.3 4.3 1.8 2.5 i EEFCDOJG80ER *4 o] 3500
7.3 4.3 1.8 2.7 15 EEFCDJJEB0OXE *4 [@) 3500
8.2 7.3 4.3 1.8 1.4 55 EEFCDOKBR2ER 4 o 3500
15 7.3 4.3 1.8 1.6 40 EEFCDOK150ER Y [6) 3500
8 22 7.3 43 1.8 20 28 EEFCDQK220ER #4 @] 3500
33 7.3 4.3 1.8 2.5 18 EEFCDOK330ER %4 o] 3500
47 7.3 4.3 1.8 1.8 25 EEFCDOK470ER %4 [6] 3500
22 7.3 4.3 1.8 1.6 30 EEFCD1A220ER — [e) 3500
10 33 7.3 4.3 1.8 1.8 25 EEFCD1A330ER — O 3500
39 7.3 4.3 1.8 1.8 25 EEFCD1A390ER — @] 3500
4.7 7.3 4.3 1.8 1.0 80 EEFCD1B4R7R =5 0] — 3500
125 10 7.3 4.3 1.8 1.0 60 EEFCD1B100R =5 o] — 3500
' 15 7.3 4.3 1.8 1.3 50 EEFCD1B150R :*5 [] — 3500
22 7.3 4.3 1.8 1.6 30 EEFCD1B220R =5 [@] 3500
2.2 7.3 4.3 1.8 1.0 110 EEFCD1C2R2R %5 Q 3500
16 4.7 7.3 4.3 1.8 1.0 BO EEFCD1C4R7R %5 o] — 3500
6.8 7.3 4.3 1.8 1.0 70 EEFCD1CE6RBR %5 [@] — 3500
8.2 7.3 4.3 1.8 1.3 45 EEFCD1CBR2R *5 [0] = 3500
220 7.3 4.3 1.9 2.7 15 EEFCX0D221R — @] 3500
270 7.3 4.3 1.9 3.0 12 EEFCX0D271XR — @] 3500
330 7.3 4.3 1.9 2.7 15 EEFCX0D331R . (@] 3500
2 7.3 4.3 1.9 3.0 12 EEFCX0D331XR — (@] 3500
350 7.3 4.3 1.9 2.7 15 EEFCX0D391R — 6] 3500
470 7.3 4.3 1.9 2.7 15 EEFCX0D471R — [¢] 3300
560 7.3 4.3 1.9 2.7 15 EEFCX0D561R — Q 3500
220 7.3 43 1.9 2.7 15 EEFCX0E221R — e] 3500
o5 330 7.3 4.3 1.9 2.7 15 EEFCX0E331R — (&) 3500
: 330 7.3 4.3 1.9 2.7 18 EEFCX0E3391R — Q 3500
X 470 7.3 4.3 1.9 2.7 15 EEFCX0E471R — Q 3500
150 7.3 4.3 1.9 2.7 15 EEFCX0G151H = Q 3500
180 7.3 4.3 1.9 2.7 15 EEFCX0G181H — (@] 3500
4 7.3 4.3 1.9 3.0 12 EEFCX0G181XR — Q 3500
250 7.3 4.3 9 2.7 15 EEFCX0G221H - Q 3500
7.3 4.3 1.9 3.0 12 EEFCX0G221XH — @] 3500
270 7.3 4.3 9 2.7 15 EEFCX0G271R — @] 3500
100 7.3 4.3 1.9 2.7 15 EEFCX0J101R — Q 3500
120 7.3 4.3 1.9 2.7 15 EEFCX0J121R — Q 3500
6.3 150 7.3 4.3 1.9 2.7 15 EEFCX0J151R — o 3500
7.3 4.3 1.9 3.0 12 EEFCX0J151XR — Q 3500
180 7.3 4.3 1.9 2.7 15 EEFCX0J181R — @] 3500
#1: Ripple current {100 kHz/ +20 to +105 °C ), #%2: ESR {100 kHz/+20 °C)
+3: Please refer to the page of "Mouting Specifications”.
#*4: Please use high temperature Lead-Free reflow (260 °C} for new design.
#*5: In the case of new design please contact us.
Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should n snfety concern arise regarding this product, plense he sure to contact us immediately. 00 Nov. 2012
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Panasonic

SP-Cap/ Conductive Polymer Aluminum Capacitors (Specialty Polymer Aluminum Capagitors)

B Standard Products

O : available, — : not available

; Case Size Specification Reflow condition )
‘ Rated Capaci- % ¥2 Mm..
soneeR | W (E%C.‘;) L W H | Ripple | ESR Part number 2i0°c | 2e0°c| Packaging
(V.DC) (P A (mm) | (mm) | (mm) | current *3 *3 i cg)
(Arm.s.) | (il mex)
7.3 4.3 2.8 3.0 15 EEFUDOD331ER %5 %4 O 2000
330 7.3 4.3 2.8 3.3 12 EEFUDOD331XE :k5 k4 ] 2000
5 7.3 4.3 2.8 3.4 9 EEFUDOD331LE *5 %4 Q 2000
390 7.3 4.3 2.8 3.0 15 EEFUDOD391ER :*k5 %4 0 2000
7.3 4.3 2.8 3.4 9 EEFUDOD3391LE *5 %4 0 2000
470 7.3 4.3 2.8 3.4 9 EEFUDODA471LE #5 %4 0 2000
7.3 4.3 2.8 3.0 15 EEFUDOE221ER *5 *4 6] 2000
220 7.3 4.3 2.8 33 12 EEFUDOE221XE %5 %4 0 2000
2.5 7.3 4.3 2.8 3.4 9 EEFUDDE221LE 5 %4 0] 2000
270 7.3 4.3 2.8 3.0 15 EEFUDDE271ER b ®4 o} 2000
7.3 4.3 2.8 3.4 9 EEFUDQE271LE =5 %4 o 2000
120 7.3 4.3 2.8 3.0 15 EEFUDDG121ER #5 %4 @} 2000
7.3 4.3 2.8 3.4 12 EEFUDOG121XE k5 k4 [e] 2000
ub 7.3 4.3 2.8 3.0 15 EEFUDOG151ER %5 %4 (o] 2000
4 150 7.3 4.3 2.8 3.3 12 EEFUDOG151XE #*5 %4 @] 2000
7.3 4.3 2.8 3.4 9 EEFUDOG151LE #5 k4 6] 2000
180 7.3 4.3 2.8 25 18 EEFUDOG181 ER kb *4 @] 2000
7.3 4.3 2.8 3.4 9 EEFUDDG181LE =k5 %4 @] 2000
100 7.3 4.3 2.8 3.0 15 EEFUDOJ101ER :k5 #4 @] 2000
7.3 4.3 2.8 3.3 12 EEFUDOJ101XE %5 *4 [@) 2000
7.3 4.3 2.8 3.0 15 EEFUDOJ121ER %5 k4 [@) 2000
6.3 120 7.3 4.3 2.8 3.3 12 EEFUDOJ21XE %5 %4 [@] 2000
7.3 4.3 2.8 3.4 9 EEFUDOJ121LR #5 [e] — 2000
150 7.3 4.3 2.8 2.5 18 EEFUDQJ151ER k5 H4 @] 2000
7.3 4.3 2.8 3.4 9 EEFUDOJ151LR %5 0 — 2000
a 68 7.3 4.3 2.8 3.0 15 EEFUDOKG80ER %4 8] 2000
100 7.3 4.3 2.8 2.5 18 EEFUDOK101ER k4 o] 2000
270 7.3 4.3 4.2 3.3 12 EEFUEOD271ER 5 4 o] 2000
7.3 4.3 4.2 3.5 10 EEFUEOD271XE %5 %4 o] 2000
310 7.3 4.3 4.2 3.3 12 EEFUEOD331ER %5 k4 [0] 2000
7.3 4.3 4.2 3.5 10 EEFUEDD331XE %5 k4 [e] 2000
7.3 4.3 4.2 3.3 12 EEFUEOD331ER *5 k4 0 2000
3 380 7.3 4.3 4.2 3.5 10 EEFUEOD391XE :k5 %4 Q 2000
7.3 4.3 4.2 3.7 7 EEFUEOD391LE k5 %4 8] 2000
7.3 4.3 4.2 33 12 EEFUEOD471ER #5 4 6] 2000
470 7.3 4.3 4.2 3.5 10 EEFUEOD471XE #5 %4 (6] 2000
7.3 4.3 4.2 3.7 7 EEFUEDD4A71LE %5 %4 O] 2000
560 7.3 4.3 4.2 3.3 12 EEFUEQDSB1ER %5 %4 o] 2000
7.3 4.3 4.2 3.7 7 EEFUEQODSB1LE 5 %4 0 2000
230 7.3 4.3 4.2 3.3 12 EEFUEOEZ221ER :*5 %4 (0] 2000
7.3 4.3 4.2 35 10 EEFUEQEZ221XE %5 %4 O 2000
370 7.3 4.3 4.2 3.3 2 EEFUEQOEZ71ER 5 k4 @] 2000
7.3 4.3 4.2 3.5 10 EEFUEDE271XE b %4 (o] 2000
7.3 4.3 4.2 3.3 12 EEFUEQOE331ER %5 %4 e} 2000
25 330 7.3 4.3 4.2 3.5 10 EEFUEOE331XE b %4 o 2000
7.3 4.3 4.2 3.7 7 EEFUEOE331LE b *4 @] 2000
UE 390 7.3 4.3 4.2 3.3 12 E§.F UEOE391ER #*5 &4 O 2000
7.3 4.3 4.2 3.7 7 EEFUEQOE391LE %5 *4 [} 2000
470 7.3 4.3 4.2 3.3 12 EEFUEQOE471ER %5 *4 O 2000
7.3 4.3 4.2 3.7 7 EEFUEQE471LE kb w4 C 2000
180 7.3 4.3 4.2 3.3 12 EEFUEOG181ER %5 w4 O 2000
7.3 4.3 4.2 3.5 10 EEFUEOG1B1XE b Ha o] 2000
7.3 4.3 4.2 3.3 12 EEFUEQG221ER =5 H4 (0] 2000
4 220 7.3 4.3 4.2 3.5 10 EEFUEQG221XE :k5 %4 [e] 2000
7.3 4.3 4.2 3.7 7 EEFUEQOG221LE #%5 *4 Q 2000
570 7.3 4.3 4.2 3.3 12 EEFUEOG271ER #*5 $4 O 2000
7.3 4.3 4.2 3.7 7 EEFUEQOG271LE k5 %4 @] 2000
330 7.3 4.3 4.2 3.3 12 EEFUEQOG331ER k4 0 2000
150 7.3 4.3 4.2 3.3 12 EEFUEQJ151ER kb5 %4 @] 2000
7.3 4.3 4.2 3.5 10 EEFUEQJ151XE :k5 ®4 [6) 2000
7.3 4.3 4.2 3.3 12 EEFUEQJ1B1ER :k5 *4 6] 2000
6.3 180 7.3 4.3 4.2 3.5 10 EEFUEQJ1B1XE kb5 %4 0] 2000
7.3 4.3 4.2 3.7 7 EEFUEQJ181LR :kb @] — 2000
290 7.3 4.3 4.2 3.0 15 EEFUEQJ221ER k4 O 2000
7.3 4.3 4.2 3.7 7 EEFUEQJ221LR :#5 0 — 2000
8 100 7.3 4.3 4.2 3.3 12 EEFUEOCKI101ER %5 k4 [e] 2000
150 7.3 4.3 4.2 3.0 15 EEFUEOK151ER H4 ] 2000
*1: Ripple current (100 kHz/ +20 to +105 °C ), #2: ESR (100 kHz/+20 °C)
#3: Please refer lo the page of “Mouting Specifications".
#4: Please use high temperature Lead-Free reflow (260 °C) for new design.
#5; In the case of new design please contact us.
Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately. 00 Nov. 2012
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Panasonic

SP-Cap/ Conductive Polymer Aluminum Capacitors (Specialty Polymer Aluminum Capacitors)

Surface Mount Type

Series: §

M Features

® Super Low-ESR (4.5 mQ to @ mQ)

® Lower ESR and Higher Capacitance at the same
case size as conventional products.

@ Excellent Noise-absorbent Characteristics

® High Ripple Current

® RoHS directive compliant

M Specifications

SP-Cap

Series & Size Code SL SX
Category Temp. Range -40°Cto +106 °C

Rated W.V.Range 2V.DCto 6.3 V.DC

Nominal Cap.Range 56 uF to 220 uF | 82 uF to 560 pF

Capacitance Tolerance

+20 %

DC Leakage Current

Reflow 240 °C :

Reflow 260 °C :

0.06 CV (uA) 2 minutes (2 V.DC lo 4 V.DC)

l=
| £0.04 CV {pA) 2 minutes (6.3 V.DC)

1= 0.1 CV (pA) 2 minutes

tan &§

=0.06 (120 Hz/+20 °C)

Surge Voltage

Rated Working Voltage % 1.25 (15 °C 10 35 °C)

Endurance

After applying rated warking voltage for 1000 hours at 105 °C+2 °C, and then being stabilized at +20 °C,
capacitor shall mest the following limits.

Capacitance change

+10% of initial measured value

tan &

= Initial specified value

DC leakage current

< Initial specified value

After storing for 500 hours at 60 °C, 90 %

Capacitance change of 2,25V.0C 4V.DC 6.3V.DC
Moisture resistance initial measurd value +70, -20 % +60, -20 % +50, =20 %
tan § £ 200 % of initial specified value
DC leakage current < Initial specified value
B Marking M Dimensions in mm(not to scale) (Unit : mm)
a ]
— — 14
1
Cap. Polarity bar (Posiive) P P |
L Wi1
[ |
o o
= =2
[
Lot No. W.\ code
Series &
Siza Cotle L+0.2 |W1x0.2|W2+0.1 H P+0.3
SL 7.3 4.3 24 [1.8+0.1] 1.3
SX 7.3 4.3 2.4 1.9+0.2 1.3
* Externals of figure are the reference.
Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use,
Should n safety concern arise regarding this product, please be sure to contact us immediately. 00 Nov. 2012
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Panasonic

SP-Cap/ Conductive Polymer Aluminum Capagitors (Specialty Polymer Aluminum Capagitors)

M Low ESR Products

O : available, — : nct available

) Case Size Specification Reflow condtion )
Series & | Rated Ct?xﬁgg' #1 *2 Pachl'anQing
Size Code (\WDVC) (220 %) w H | Ripple | ESR Partnumber  b40°Clpe0°C|  Q'ty
Wr) | (mm) | (mm) | (mm) | current #3 | #3 (pcs)
(Ar.m.s.}| () max)
100 7.3 4.3 1.8 3.0 9 EEFSLOD101ER k4 O 3500
120 7.3 4.3 1.8 3.0 9 EEFSLOD121ER *4 O 3500
2 150 7.3 4.3 1.8 3.0 9 EEFSLOD151ER %4 O 3500
180 7.3 4.3 1.8 3.0 9 EEFSLOD181ER k4 @] 3500
L 220 7.3 4.3 1.8 3.0 9 EEFSLOD221ER H4 @] 3500
100 7.3 4.3 1.8 3.0 9 EEFSLOE101ER il @] 3500
25 120 7.3 4.3 1.8 3.0 9 EEFSLOE121ER &4 @] 3500
160 7.3 4.3 1.8 3.0 9 EEFSLOE1S1ER %4 O 3500
4 82 7.3 4.3 1.8 3.0 9 EEFSLOG820ER kd O 3500
6.3 56 7.3 4.3 1.8 3.0 9 EEFSLOJ560R #5 o] —-— 3500
180 7.3 4.3 1.9 3.0 9 EEFSX0D181ER 4 O 3500
220 7.3 4.3 1.9 3.0 9 EEFSX0D221ER %4 O 3500
7.3 4.3 1.9 3.0 9 EEFSX0D271ER 4 0O 3500
270 7.3 4.3 1.9 3.5 6 EEFSX0D271XE %4 0 3500
7.3 4.3 1.9 3.8 4.5 EEFSX0D271E4 — ©) 3500
7.3 4.3 1.9 3.0 9 EEFSX0D331ER 4 O 3500
330 7.3 4.3 1.9 3.5 6 EEFSX0D331XE #4 @] 3500
2 7.3 4.3 1.9 3.8 4.5 EEFSX0D331E4 i O 3500
7.3 4.3 1.9 3.0 9 EEFSX0D391ER sk @] 3500
390 7.3 4.3 1.9 3.5 6 EEFSX0OD391XE kd O 3500
7.3 4.3 1.9 4.0 4.5 EEFSX0D391E4 — O 3500
7.3 4.3 1:9 3.0 9 EEFSX0D471ER k4 O 3500
470 7.3 4.3 1.9 3.5 6 EEFSX0D471XE #*4 @] 3500
13 4.3 1.9 4.0 4.5 EEFSX0D471E4 —_ O 3500
560 7.3 4.3 1.9 3.8 4.5 EEFSX0D561E4 — O 3500
150 7.3 4.3 1.9 3.0 9 EEFSX0E151ER k4 0] 3500
180 7.3 4.3 1.9 3.0 9 EEFSX0E181ER H4 @] 3500
990 7.3 4.3 1.9 3.0 9 EEFSX0E221ER k4 @] 3500
SX 7.3 4.3 1.9 3.5 7 EEFSX0E221E7 — O 3500
270 7.3 4.3 1.9 3.5 7 EEFSX0E271E7 —_ O 3500
7.3 4.3 1.9 3.0 9 EEFSX0E331ER k4 0 3500
25 330 7.3 4.3 1.9 3.5 6 EEFSX0E331XE &4 @] 3500
’ 7.3 4.3 1.9 4.0 4.5 EEFSXO0E331E4 — O 3500
7.3 4.3 1.9 3.0 9 EEFSXO0OE391ER k4 O 3500
390 7.3 4.3 1.9 3.5 6 EEFSX0E391XE k4 O 3500
7.3 4.3 1.9 4.0 4.5 EEFSX0E391E4 —_ O 3500
7.3 4.3 1.9 3.0 9 EEFSX0E471ER — O 3500
470 7.3 4.3 1.9 3.5 6 EEFSX0E471XE s O 3500
7.3 4.3 1.9 3.8 4.5 EEFSXO0E471E4 — @] 3500
82 7.3 4.3 1.9 3.0 9 EEFSX0GB820ER $4 O 3500
100 7.3 4.3 1.9 3.0 9 EEFSX0G101ER 4 @] 3500
7.3 4.3 1.9 3.0 9 EEFSX0G151ER — O 3500
4 150 7.3 4.3 1.9 3.5 7 EEFSX0G151E7 —_ O 3500
180 7.3 4.3 1.9 3.0 9 EEFSX0G181ER — @] 3500
220 7.3 4.3 1.9 3.0 9 EEFSX0G221ER —_ O 3500
6.3 120 7.3 4.3 1.9 3.5 7 EEFSX0J121E7 — O 3500
) 150 7.3 4.3 1.9 3.0 9 EEFSX0J151ER —_ O 3500
41: Ripple current {100 kHz/ +20 to +105 °C ), #%2: ESR (100 kHz/+20 °C)
43: Please refer to the page of *“Mouting Specificalions”.
#4: Please use high temperature Lead-Free reflow (260 °C) for new design.
#%5: In the case of new design please contact us.
Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, plense be sure to contact us immediately. 00 Nav. 2012
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Panasonic

SP-Cap/ Conductive Polymer Aluminum Capacitors (Specialty Polymer Aluminum Capacitors)

Surface Mount Type

Series: G

M Features

@ Super Low-ESR (3 m{})

@ High temperature reflow soldering applicable

SP-Cap

(Peak : 260 °C 10s, main heating : 230 °C 40s)
® RoHS directive compliant

M Specifications

Category Temp. Range

-40°C to +105°C

Rated W.V.Range

2V.DCto25V.DC

Nominal Cap.Range

330 pF to 560 pF

Capacitance Tolerance

+20 % (120 Hz/+20 °C)

DC Leakage Current

| £0.1 GV (UA) 2 minutes

tan §

£0.06 (120 Hz/+20 °C)

Surge Vollage

Rated Working Voltage x 1.25 (15 °C to 35 °C)

Endurance

After applying rated working voltage for 1000 hours at 105 °C+2 °C, and then being stabilized at +20 °C,
capacitor shall meet the following limits.

Capacitance change

+10% of initial measured value

tan &

< Initial specified value

DC leakage current

< Initial specified value

Moisture resistance

Alter storing for 500 hours at 60 °C, 90 %

Capacitance change of | 2V.DC
initial measurd value +70, —20 %
tan & £ 200 % of initial specified value

DC leakage current

< Initial specified value

B Marking

Polarity bar (Positive)

Lot No. W.V. code
B Dimensions in mm(not to scale) (Unit : mm) (Unit : mm)
2 terminals 3 terminals
@
© % & ®
— L U=l H 1 [l
P P
L Wi | £ | Ll
P4
] __l <]
o
[ | ]
P1 P3| |paP1
L+0.2 W1£0.2 | W2+0.1 H+0.2 P+0.3 L+0.2 [W1£0.2|W20.1| H0.2 | P1£0.3|P2+0.1 P3£0.2 | P4£0.2
7.3 4.3 2.4 1.9 1.3 7.3 4.3 2.4 1.9 1.3 1.1 0.7 1.4
 Externals of figure are the reference. % Externals of figure are the reference.
Design and specifieations are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or usa,
Should a safety concern arise regnrding this product, please be sure to contact us immediately. 01 Oct. 2013
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Panasonic

SP-Cap/ Conductive Polymer Aluminum Capacitors (Specialty Polymer Aluminum Capacitors)

B Standard Products

Case Size

Specification

Part number

The number

Sarse | \° Ctﬂagg? L | w | # |Ripe | ESA w lerminals Pachi;ndi"g
SeeCode | v.0C) |“2L (mm) | (mm) | (mm) | current Reflow condition : 260 °C (‘;‘ J
(Arm.s.)| @ mex) [Proposal] 2 3
330 7.3 4.3 1.9 4.0 0.003 | EEFGX0D331R &} 3500
470 7.3 4.3 1.9 4.0 0.003 | EEFGX0D471R o 3500
2 470 7.3 4.3 1.9 4.0 0.003 | EEFGX0D471L 0 3500
GX 560 7.3 4.3 1.9 4.0 | 0.003 | EEFGX0D561R e} 3500
560 7.3 43 1.9 4.0 | 0.003 | EEFGX0D561L 0 3500
25 470 7.3 4.3 1.9 4.0 | 0.003 | EEFGXOE471R o 3500
' 470 7.3 4.3 1.9 40 | 0.003 | EEFGX0E471L @] 3500
#1: Ripple current (100 kHz/ +20 10 +105 °C ), #%2: ESR (100 kHz/+20 °C)
#3: Please refer to the page of “Mouting Specifications”.
Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately. ot Oct. 2013
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Panasonic SP-Cap/ Conductive Polymer Aluminum Capacitors (Specialty Polymer Aluminum Capagitors)

Surface Mount Type SP-Cap

Series: |_

B Features
® Low ESL by structure of SP-Cap 50% ESL of current products
® Super Low-ESR (4.5 mQ))
@ High temperature reflow soldering applicable
(Peak : 260 °C 10s, main heating : 230 °C 40s)
® RoHS directive compliant

W Specifications

Category Temp. Range -40°C to +105°C

Rated W.V.Range 2t02.5V.DC

Nominal Cap.Range 330 uF to 560 uF

Capacitance Tolerance +20 % (120 Hz/+20 °C)

DC Leakage Current | £0.1 CV (pA) 2 minutes

tan & = 0.06 (120 Hz/+20 °C)

Surge Voltage Rated Working Voltage x 1.25 (15 °C to 35 °C)

After applying rated working voltage far 1000 hours at 105 °C+2 °C, and then being stabilized at +20 °C,
capacitor shall meet the following limits.

Endurance Capacitance change +10% of initial measured value
tan & < Initial specified value
DC leakage current < Initial specified value

After storing for 500 hours at 60 °C, 90 %
Capacitance change of 2t02.5V.DC

Moisture resistance initial measurd value +70, -20 %
tan § < 200 % of initial specified value
DC leakage current < Initial specified value
M Marking B Dimensions in mm{not to scale) {Unit : mm)
(S} @
=i H b [T
Cap. Palarity bar (Positive) | L | wi
P4

IImAE

1] e3

Lot No. W.V. code

L+0.2 [W1+0.2| H+0.2 (W2+0.1|P1+0.3 | P2:0.1|P3:0.2|P4£0.2
7.3 4.3 1.9 2.4 1.3 1.1 0.7 1.4
% Externals of figure are the reference.

M Standard Products

) Case Size Specification Part number :
Series & | hated Cigﬁgg- * 2 Pacr\tf;ngiing
. #3
Size Code (\\/’.VII-)VC) (1(2 C'):)%) (mLm) (rr\{gn) (mHm) (?J?r%ﬁ ESR | Reflow condition : 260 °C (Qgg)
H (Arm.s) | (il mex) P
330 7.3 4.3 1.9 3.5 6 EEFLX0D331R 3500
7.3 4.3 1.9 3.8 4.5 EEFLX0D331R4 3500
5 470 7.3 4.3 1.9 3.5 6 EEFLX0D471R 3500
7.3 4.3 1.9 3.8 4.5 EEFLX0D471R4 3500
LX 560 7.3 4.3 1.9 3.5 6 EEFLX0D561R 3500
7.3 4.3 1.9 3.8 4.5 EEFLX0D561R4 3500
330 7.3 4.3 1.2 3.5 6 EEFLXO0ES331R 3500
55 7.3 4.3 1.9 3.8 4.5 EEFLX0E331R4 3500
' 470 7.3 4.3 1.9 3.5 6 EEFLX0E471R 3500
7.3 4.3 1.9 3.8 4.5 EEFLX0E471R4 3500
#1: Ripple current (100 kHz/ +20 to +105 °C ), #2: ESR (100 kHz/+20 °C)
#3: Please refer to the page of "Mouting Specifications”,
Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should n safety concern arise regarding this product, please be sure to contact us immediately. 01 Oct. 2013
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Panasonic SP-Cap/ Conductive Palymer Aluminum Capacitors (Specialty Polymer Aluminum Capacitors)

Surface Mount Type SP-CEIP

Series: M

B Features
@ Achieved 40 % miniaturization on together with ultra

low ESR of SP-Cap for further design flexibility.
@ RoHS directive compliant
® High temperature reflow soldering applicable.
(Peak : 260 °C 10 s, main heating : 230 °C 40 s)

M Specifications

Category Temp. Range -40°C to +105 °C

Rated W.V.Range 2V.DCto6.3V.DC

Nominal Cap.Range 47 yFto 120 pyF

Capacitance Tolerance +20 % (120 Hz/+20 °C)

DC Leakage Current 1£0.1 CV (pA) 2 minutes

tan & £ 0.06 (120 Hz/+20 °C)

Surge Voltage Rated Working Voltage x 1.25 (15 °C to 35 °C)

After applying rated working voltage for 1000 hours at 105 °C+2 °C and then being atabilized at +20 °C,
Capacitor shall

Endurance Capacitance change £10% of initial measured value
tan & < Initial specified value
DC leskage current < Initial specified value
After storing for 500 hours at 60 °C, 90 %
Capacitance change 2,25V.DC 4V.DC 6.3V.DC
Moisture resistance of initial measurd value 470, -20 % +60. -20 % +50. 20 %
tan & < 200 % of initial specified value
DC leakage current < Initial specified value
B Marking B Dimensions in mm{not to scale) (Unit : mm)
€] 2]
— —
D '
Polarity bar (Positi F LP—{ L |
olarity bar (Positive) L | wi
] [
(8] (8]
g %

Lot No. W.V. code
L+0.2 Wix0.2 | W2+0.1 H+0.2 P+0.3

6.0 3.2 1.8 1..9 1.3

# Externals of figure are the reference.

M Standard Products

) Case Size Specification Part number .
Rated | CaPacH Min..
Series & WV tance % *2 Packaging
Size Code | (' | (20%) L W H Ripple | ESR 3 Q'ty
(V. (uF) {mm) {mm) (mm) current Reflow condition : 260 °C (pcs)
(Arm.s.) |(mQ max.)
2 120 6.0 3.2 1.9 2.7 12 EEFMCOD121R 3000
MC 2.5 100 6.0 3.2 1.9 2.7 12 EEFMCOE101R 3000
4 82 6.0 3.2 1.9 2.2 18 EEFMCO0G820R 3000
6.3 47 6.0 3.2 1.9 2.2 18 EEFMC0J470R 3000
#1: Ripple current (100 kHz/ +20 to +105 °C ), #2: ESR (100 kHz/+20 °C)
#3: Please refer to the page of “Mouling Specifications”,
Design and specifications are each subject to change without notice, Ask factory for the current technical specificationa before purchase and/or use.
Should n safety concern arise regarding this product, please be sure to contact us immediately. 00 Nov. 2012
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Panasonic SP-Cap/ Conductive Polymer Aluminum Capacitors (Specialty Polymer Aluminum Capacitors)

Notices

m Applicable laws and regulations

@ This product satisfies the requirements of the RoHS Directive (2011/65/UC) (related to the specified hazardous
substances contained in electrical and electronic equipment).

@ The ozone-depleting chemicals regulated by the Montreal Protocal are not intentionally used in the malerials used
in our manufacturing processes.
PBDEs {Paly-Brominated Biphenyls) / PBDEs (Poly-Brominated Dipheny! ethers)
The above specified brominated flame retardants are not intentionally used.

@ The materials used in this product are all referred to as existing chemicals by the Law Concerning Examination and
Regulation of Manufacture and Handling of Chemical Substances.

@ When exporting this product, observe the export procedures specified in export control laws such as the Foreign
Exchange and Foreign Trade Control Law.

M Limited applications
@ This product is intended to be used for general-purpose standard applications for general electronic equipment
{such as AV equipment, household appliances, business or office equipment, information or communications
equipment, etc.)
@ If this product is being examined for possible use in applications where higher reliability or safety is required, in
cases where a malfunction of this product may endanger life or property, then the delivery specifications meeting the
application requirements must be agreed to and exchanged.

Items to be observed

<1> The purpose of these specifications is to ensure the quality of components as individual
components. Before use, check and evaluate their operation when mounted on your products.
<2> Do not use our components outside of the corresponding specifications.

W When using this capacitor in a product where safety is critical

We take great care in the quality of this product. However, performance may deteriorate and short-circuiting
or open-circuiting may occur if it will be used in transportation equipment (e.g. trains, cars, traffic lights),
medical equipment airborne equipment, aerospace equipment, electric heating appliances, combustion/gas
equipment, rotatingequipment, disaster/crime prevention equipment, ar other equipment where a defect in this
component may cause the loss of human life or other significant damage. Ensure that the target equipment
has a failsafedesign and is provided with the following systems to guarantee adequate safety.

(1) * Ensure the safety of the whole system by installing a protection circuit and a protection device.

(2) Redundanit circuits, ete. to maintain the safety of the entire systern so that a single independent

failure will not lead to unsafe conditions.

B Conditions of use:

This product is intended to be used in electronic equipment for general-purpose standard applications and is
not designed for use in any special environments.

When this capacitor is used in a special environment or under special conditions, its performance may be
affected.

Before use, verify the performance and reliability of the capacitor

Design and specifications are each subject to change without notice. Ask factory for the current technical specificatinna before purchase and/or use,
Should a safety concern arise regarding this product, plense be sure to contact us immediately. 01 Feb. 2013
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Panasonic SP-Cap/ Conductive Polymer Aluminum Capacitors (Specialty Polymer Aluminum Capagitors)

A\ Application Guidelines

1. Circuit design
1-1 Prohibited circuits for use
Polymer Aluminum capacitors (SP-Cap) are expected to malfunction in the following circuits. Therefore, their use is
prohibited.
(1) Time constant circuits
{2) Coupling circuits
(3) Capacitors connected in series
(4) Circuits significantly affected by leakage current
{5) High-impedance voltage retention circuits

1.2 Polarity and voltage The SP-Cap has polarities.
Do not apply a reversed or alternating-current voltage.
If the polarity is reversed, then a leakage current may occur, leading to short-circuiting or capacitor breakdown.
Do not apply an excessive voltage (a voltage exceeding the rating).
“Applied voltage” refers to a voltage containing a peak transient instantaneous voliage and a peak ripple voltage.
It does not only refer to a stationary line voltage. Design circuits so that peak voltages do not exceed the specified
voltage.

1.3 Ripple current
Observe the allowable ripple current.
If an excessive ripple current passes through the SP-Cap, then self-generated heat may cause a current [eak or a
shert-circuit. While observing the allowable ripple current, do not apply a ripple voltage as described in paragraph 1.2.

1.4 Leakage current
The leakage current may increase even if the following usage environment is within the specified requirements.
However, even if the leakage current increases, the capacitor’s self-repairing function will reduce the leakage current in
most cases when a voltage is applied.
(1) After reflow soldering
(2) Unloading conditions such as unloading at a high temperature, high temperature and humidity, rapid temperature
change, eic.

1.5 Temperature
Use capacitors within the specified temperature range. If they are used ouiside the specified temperature range, then
the electrical characteristics may vary or deteriorate significantly, leading to failure.
The temperature referred to here includes the ambient temperature including heat produced by heat generating
devices (power transistors, resistors, etc.), self-heating due to ripple currents, etc.
Take these factors into consideration when checking the capacitor temperature.

1.6 Failure rate
Most failure modes are “short-circuits” and “leakage current increase". The main causes of failure include
thermal stress due to reflow soldering , the temperature of the environment they are being used in, and/or electrical or
mechanical stress. Using lower temperatures and voltages even within the specified range enables the defect rate to
be reduced. Therefore, provide such allowances during design.
[Estimated defect rate] (Reference)
(1) Data in our reliability tests/46 Fits ar less
{Estimation with a rated voltage being applied at 105 °C)
(2) Estimated defect rate in the market/0.13 Fits or less
{c=0, estimation with a reliability level of 60 %)

1.7 Mounting area consideration
Isolate the surface of PCB under the mounted capacitor.

2. Mounting
2.1 When mounting
(1) Check the capacitor ratings {(capacitance and voltage) before mounting.
(2) Check the capacitor polarity before mounting.
(3) Check the land size for the capacitor before mounting.
(4) When using & mounter, if the pressure for mounting is too high, then the current leak may increase, short-circuiting
may occur, or the capacitor may break down or come off.

2.2 Soldering (reflow soldering)

(1) The SP-Cap is to be used exclusively for reflow soldering. When reflow soldering, use an ambient heat conduction
system such as the simultaneous use of infrared and hot-air and not a steam heat conduction system (VPS).

:k This capacitor cannot be used for flow or dip soldering.

(2) Solder capacitors under these soldering conditions {pre-heating, main-heating temperatures and time) described
in the specifications.

(3) Reflow-solder up to twice.

(4) Do not reuse the mounted SP-Cap.

(5) When modifying or correcting by using a soldering iron, efc.:
Use a soldering iron of 30 W or less, whese iron tip temperature is 350 °C or less. Total soldering time should be no
longer than 10 seconds. Do not apply excessive force to the capacitor.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately. 01 Feb. 2013
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2.3 Circuit board cleaning
Apply the following conditions for flux cleaning after soldering.
Temperature: 60 °C or less, duration: Five minutes or less
However, rinse sufficiently and dry the boards {at 100 °C for 20 minutes or less).
[Applicable solvents]
Pine Alpha ST-100S
Clean-thru 750H, 750L, or 710M
Aqua Cleaner 210SEP
Sunelec B-12, DK
Beclear CW-5790
Techno Cleaner 219
Cold Cleaner P3-375
Telpene Cleaner EC-7R
Technocare FRW-17, FRW-1, or FRV-1
AXREL 32
Remarks 1: If you wish to use solvents other than the above or Deionized water, please contact us.
2: Please do not use ozone-depleting chemicals in order to protect the environment.
3: In the case of using ultrasonic cleaning, the terminals may be broken. Therefore, please test before using
in mass production.

2.4 Capacitor handling after soldering
(1) Do not apply an excessive force to the capacitor.
Deformed electrode terminals can affect mounting. Shert-circuiting, wire breaking, leakage current increase, or
damage to the exterior may be caused.
After mounting the capacitor, do not hold its body or apply a force to it.

3. Precautions for using equipment
3.1 Avoid using equipment to which capacitors are fitted in the following environments.
<1> Capacitors are directly exposed to water, salt water, or oil.
<2> Capacitors are exposed to direct sunlight.
<3> Capacitors and exposed to high temperature and humidity and the capacitor surface is condensed.
<4> Capacitors are exposed to various active gases.
<5> Acidic or alkaline environments
<6> Capacitors are subject to high-frequency induction.
<7> Capacitors are subject to excessive vibrations or shocks.

4, Emergency procedures
If the capacitors generate heat, smoke may come out of the exterior resin. If this is the case, then turn off the equip-
ment immediately and stop using it.
Do not place your face or hands close to the capacitor. Otherwise, burns may be caused.

5. Storage
This product must be stored in an environment with controlled moisture protection.
This product must be stored as follows before and after moisture-protection packing is applied.
(If these requirements are not met, then thermal stress caused by moisture absorption of the package may damage
the exterior or the internal elements.)
[Storage environment]
Temperature: 5 to 30 °C, humidity: 70 % or |less
Storage period before opening the moisture protection seal: 2 years after manufacturing
Storage period after opening the moisture protection seal: 7 days*
# The capacitors for reflow 240 °C soldering except FD and CD (12.5 V and 16 V) products must be used within
14 days

6. Discarding .
Dispose of capacitors as industrial waste because they consist of various metals and resin.

The precautions far the use of functional polymer aluminum electrolytic capacitors follow the "Precautionary
guidelines for the use of fixed aluminum electrolytic capacitors for electronic equipment", RCR- 23678 issued
by EIAJ in March 2002. Please refer to the above guidelines for details.

Design nnd specifications are each subject to change without notice. Ask factory for the current technical specifications hefore purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately. 01 Feb. 2013
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M Mounting Specifications.
® Recommendable reflow soldering temperature 260 °C

EX) Peak temperature | Time in 230 °C or more
) Pea’;ée;"rﬁ:;at”re 260 °C, 10 s max. 40 5 max.
% WT“T_. 250 °C, 10 s max. 60 s max.
o 1
_5
8 250
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L s e SRS S
» 200
a _. 270 —--':r---:r--'E'-"I——-'lr“"r“ﬁl'
£ 8) 1 1 1 |
3 150F -- g 1 [ i 1 t 1 1
o Time in 230 °C b ! ! ! 1 P | T, I
2 150 10 200 °C o 2 260 I e |}
c 100 120 s max. @ RS b
9 D 250 et bomrimmre Faghamal—— -~
o o | 1 ] | 1 |
2 5p QE_, | i 1 I | 1
o < 240 [t b me st m i~ —
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1
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Time in 230 °C or more (s)

(®@ Recommendable reflow soldering temperature 240 °C)

EX.) Peak temperature | Time in 200 °C or more
- e 240 °C, 5 s max. 30 5 max.
Eo: 55 n?aex‘au e 230 °C, 5 s max. 40 5 max.
2 250f
[n]
g
5 200 =
8 __ 250
£ 150 o
> I ) ‘@ 240
2 ook 150 10 200 °C Time In 200 °C 5
= 120 s max. or more 8 o909
8 a
g E
50
§ é 220
o
o &
,5 Time (s) s
Time in 200 °C or more {s)
@ Typical land pattern {mm)
For standard terminal
(CS, CT, FD, CD, CX, UD, UE, 5, G, M series)
a
b
e R o O S T WA W ’-'-'-'--l
1
, {
Q
Series a b c
: { CS,CT,FD,CD, CX,UD,UE, 5,G | 88 | 40 | 28
Capacilor M (C size) 72|26 | 22

Design and specifications are each subject to change without notice, Ask factory for the current technical specifications before purchnse and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately. 00 Nov. 2012
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@ Typical land pattern (mm)

@ VIA {mm)

For Low ESL terminal
(LX, LT, LS, GX-L series}
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W Packaging Specifications
@ Reel Dimensions (mm)

@ Embossed Taping {(mm)

Tape running_ direction

l'ﬂ"l ¢Do (Feeding hole)
E= BN I -
I N
1 l
| A
el ol N
a | a |
i i
; ; A\

Cross section

by \ Chip pocket b-b

Cross seclion

A B
31 Fz0. ; ;
Misaieal Oiher IMsariasl C Wx0.3| F£0.1 | Ex0.1|P1£0.1
.3+0.3|7.6£0.2|3.6£0.3|14.5:0.2| 12. ; ’ ;
A 9B C 9D E W n 6.3+0.3| 7.6£0.2(3.6+0.3|4.5+0 20| 55 | 1.75| 8.0
330 | 80 [13+0.5(21:0.8| 2205| 14 3 it ] sl 1 t=0.2 / Series & Size code
220, 1) Fotl. o'g SS/LS/ UE/
MC CS/FD Other| UD SE
20 | 40 1.5 |28:03] 1.5 24 | 35| 43
M Packaging Box Dimensions (mm)
’ &
¢
By
400 max.
Design and specifications are each subject ta change without notice. Ask factory for the current technical specifications before purchase nnd/or use.
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Replacement Proposal Table of SP-Cap

B Replacement from SD/SE Series to proposal series (SX)

2V (0D)

25V

(QE)

4V (0G)

6.3V (0J)

SD/SE Series

Froposal Serfes

SD/SE Series

Proposal Series

SD/SE Serles

Prcposal Series | SD/SE Series

Proposal Series

120 yF
(12}1‘1)

EEFSDOJ121R
SD{7 m{¥3.5 A)

EEFSX0J121E7
SX(7miY3.5A)

Rail

EEFSDOGISIRER
SD(7 m0y35 A)

EEFSXOG151E7
SX(7 m0J35 A)

il

EEFSE0JIB1A
SE(5 my4.0 A)

EEFSX0JI51ER
XA 3.0 A)

F
‘Gl

EEFSDOE221R/ER
SD(7 mllf3.5A)

EEFSXOE221E7
SX(7 M35 A)

EEFSEOGZ2IRER
SE(5 m{/40 A)

EEFSX0G221ER
SX(ImN/aoA)

270 pF
(zrh

EEFSD0D2TIAER
SD(7 /35 A)

EEFSX0D271XE
(6 m/A5 A)

EEFSDOEZ7IRER
SD(7 m{}j3.5 A)

EEFSXQE271ET
SX(7 m(y35 A)

F
&t

EEFSDODIJIRER
SD(7 m(M/3.5 A)

EEFSXOD331XE
SK(E M35 A)

EEFSECE331RER
SE{5 m{Y4.0 A)

EEFSX0E331E4
SX(45 mOMA.0A)

Bty

EEFSDODISIRER
SD(7 m/35 A)

EEFSX0D3S1XE
SX(EmRAS5A)

EEFSEID301F/ER
SE(S my/4.0 A)

EEFSX0D391E4
SX(45 miH40 A)

EEFSECE39IAER
SE(5 mO/4.0 A)

EEFSX0E391E4
SX(4.5 (/4.0 A)

ki

EEFSEOD4TIRER
SE(5 mi/4.0 A)

EEFSX0D471E4
SX(45 mey4.0 A}

Bety

EEFSEODS61RER

SE(E mQ4.0 A)

EEFSX0D561E4

SX(4.5m{/40A)

(ESR / Rated ripple current)
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Replacement Proposal Table of SP-Cap
M Replacement from UD/UE Series to proposal series (CD, SL, SX, CX, others)

2V (0D)

2.5V (0E)

4V (0G)

6.3 V (0J)

a8V (0K)

UD/UE Series | Poposal Series

UD/UE Series

Proposal Series

UDJUE Series| Proposal Series

UD/UE Series | Poposal Saries

LID/UE Series | Preposal Seres

EEFUDOKGBOR, | EEFUDOKBS0ER
UD(15 m0/3.0 A} | UD(15 mil/3.0 A)

EEFUDOJIOIRER
UD{15m(y30A) | EEFCX0J101R
EEFUDMOINA/XE | CX(15 ml/2.7 A)
UD{2 my/3.3A)

EEFUDOK101R
UD{18 m0f2.5 A} | EEFUDOK101ER
EEFUEOK101R | UD(1B mf1/25 A)
UE(12mi/3 3 A)

EEFCX0GI5IA
EEFUD0G121RER | CX{18 M27 A)

uD(15 ma/3.0 A) | EEFSXOGIS1ER
EEFUDOGI2IXRIE| SK(@m(y30A)

UD{12mi3.3 A) [ploase integrate
inlo 150 pF

EEFUDDVI2IRER | EErcxos12iR

UD{15m0/3.0 A) CX(15 mN/2.7 A)
EEFUDOJ121 XR/XE

UD{12 my33 A)
EEFUDOJ121LA | EEFSXON21ET

UD-L{gm/3.4 A) | SKT i3S A)

EEFUDOEISIRER

EEFCDOE1S1ER
CD{18 mDj25A)

UD(13 mf3.0 A)
EEFUDOE151XR/XE

EEFCX0G151R
CXAV(15 m{y2.7 A)

uD(12 mfy3.3 A)

EEFSLOEIS1ER
SLBmNA0A)

EEFUDDG151RERA | EEFCX0GIS1R
UD{15 mnja.0 A) | CX(15 mNi27 A)
EEFUDOG151XRAE

UD{12mi3.3A)

EEFUDOGH5ILALE
UpLmia 4 )| B pnret ot

EEFUDOJISIRER
UD{18mfy25 A) | EEFCX0J151R
EEFUDDJSILA | CX(15 m02.7 A)
UD-L{O mMy3.4 A)

EEFUEOJISTRER
UE(12m0/3.2 A} | EEFSX0J151ER
EEFUEOIISIXRXE | SX{@ m(K/3.0 A)

UE(10 m0)f3.5 A}

EEFUEOK151R | EEFUEOK151ER
UE(15 m/3.0 A) | UE(15 m/30 A)

F
(i

EEFCDOD1BIER

EEFUDODIBIRER | CO(1B MOJ2.5 A)
UD(15 m(y3.0 A)

EEFUDOOIBIXRNE
UD(12 mi)/2.3A) | EEFSLODIBIER
5L(3 my3.0 A)

EEFUDOE18IAER
UD(15 m{3.0A)

EEFUDCEIBIXANE
UD(12 ma3 A)

EEFSX0E181ER
SXOm/30 A)

EEFUDOGIBIRER
UD{18m/2.5 A) | EEFCX0GIBIR
EEFUDOGIBILALE | GX(15 my2.7 A)
UD-L{ m0f3.4 A)

EEFUEDGIBIR/ER
UE(12m0/3.3 A} | EEFSX0G181ER
EEFUEOGIBIXRXE| SX(9 mD/3.0 A)
UE{10m0)/3.5 A)

EEFCX0H81R
EEFUE0J1B1R | CX(15m/27 A}
UE{12 m0/a 3 A)

EEFUEQJI81XRA
UE(10 m3.5 A) | EEFUEDJBIXE
UE(1OmQ/as A)

F
el

EEFCXCD221R
CX(15 ma2.7 A)
EEFUDOD221RER

UD(15 /a0 A)

EEFUDODR2XRVHE
UD(12 m33 A)
EEFSLOD221ER

5L(9 mi3.0 A)

EEFUDOE221R/ER
UD(15 m(l/3.0 A)
EEFUDGER2{XFIXE
UD(12 m/3.3 A}

EEFCX0E221R
CX(15mpf2.7 A)

EEFUDOE2ILRLE
UD-LEm34 A)
EEFUEOE221R/ER
UE(Z mIya3A)

EEFUEOE221XRXE
UE(I0 mA/3s5 A)

EEFSX0E221ER
SX@me30 A)

EEFCX0G224R
EEFUEOG22IR/ER
UE(1Z mia Ay | 22T A)

EEFUEDG221XRXE
UE(10 m0j3.5 A)
EEFUECGR2ILRLE

; EEFSX0G221EA
UEL(7 37 4] | EEFEX00221ES

EEFCX0J181R
CX(15 m(H/27 A)

EEFUEQJ221R

UE{(15m(/30 A)

EEFUEQJ221ER
UE(15 m(/3.0 A)

Bty

EEFUDODZ71R/ER | EEFSX0D271ER
UD(15 my30A) | SX(@ m/30A)

EEFUDODZ7I XRXE
UD{12 m(y3.3 A} | EEFCX0D331R

eerUDona7LALE| CA19 MIL2T A)

UD-L{A mfy/3.4 A)
EEFUEDD27IRER ngig}é?;?}g%f)ﬁ

UE(12 mil/3.3 A)

EEFUEODZ71XRXE| Please inlegrata
UE(10 m{)/3.5 A) into 330 pF

EEFUDOE271R/ER
UD(15 mO/3.0 A)

EEFCX0E331R
CX{15 mQu2.7 A)

EEFUDOEZ7ILAILE
UD-L(3 ma1/3.4 A)
EEFUEOEZ71RER
UE(12mn/a 3 A)

EEFSX0E331ER
SX(@m0/3.0 A)

EEFUEOEZTIXRXE
UE(10 m{ya 5 A)

Please integrale
into 330 yF

EEFCXIG271R
CX(15m/2.7 A)
EEFUE0GE71R

OE(12m(133 A)

EEFUE0G271LR
UE-L{7 mD/a 7 A)

EEFUE0GZ7ILE
UE-L{7 mO/a.7 A)

(33

330 lJ)F EEFUDODIILRLE

EEFUDODINRER | eproxonsain
UD(SmO/B0A} | cyiEmnia7 o)

EEFUDOD3SIXA/XE
UD{12mi3.3 A}
1 EEFSX0D331ER
UD-LEImA/3 4 A)| SX(EmO/3.0A)
EEFUEOD331RER

UE(1Z mQl/3.3 A
EEFLEOD%W)E EEFSXOD3AIXE
UE(IOm/35A) | SKEmOBEA)

EEFUEOEI3IRER

EEFCXOE331R
CX(15m/27 A}

UE(12 m{3.3 A)
EEFUECEISIXRXE
UE(10 m{M3.5 A)
EEFUEOE3MLRLE

EEFSXOEI31ER
SXamn.0A)

UE-L(T m{y3.7 A)

EEFSKIE33IXE
SX(6 Y35 A)

EEFCX0GZ71R
CX{15 mD/2.7 A)

EEFUE0G331R

UE(12mR/A3.3 A)

EEFUEOGB31ER
UE(12 mf/3.3 A)

0 uF
aeh)

EEFUDODIOIRER
EEFCX0D391R
UOOS M0 A) | oS may2 7 A)

EEFUDOD39ILALE

UDLImI/34 A)

EEFUEOD391RER | EEFSX0D391ER
UE(12m/3.3A) | SX{9mN/3.04)

EEFUEOD391XRXE

UE{ 1 (3.5 A
EéUE()E?;smé EEFSX0D391XE
UEL7 maya.7 )| SKEmA/SA)

EEFCX0EG9IR
CX(15 m/27 A)

EEFUE0ERIRER
UE(12 m/3.3 A)
EEFUROESBILALE
UE-L{7 mO/3.7 AY

EEFSXOE3DIER
SX(OmNA0A)

EEFSXOE381XE
SX(E U35 A)

(47

EEFUDOD47ILRAE | EEFCX0D471R
UD-L{A met3.3 A) [ CX(15 mQ/2.7 A)

EEFUEID47IRER
UE{12 m()/3.3 A) | EEFSXOD471ER
EEFUEDD47IXRE | SX(9 m3.0 A)

UE(10 m/35 A)

EEFUEOD47(LALE | EEFSX0D471XE
UEL(7 Y37 A) | SK(EmDA5A)

EEFCXOE47IR
CX(15mj2.7 A)

EEFUEGEATIA
UE(12mi)/3.3 A)
EEFUEOE471LR

EEFSXOE47{ER
SX(Am30A)

UE-L{7 mDja.7 A)

EEFSXO0EATIXE
SX(Em/A5 A)

By

EEFUFODSEIRER
UE(12mI/3.3 A) | EEFSX0D561E4
EEFUEODSEILALE | SK(4.5 mi/3 8 A)

UEL(7 mDA7A)

{ESR / Rated ripple current)
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