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Panasonic

Quick Guide
. Case Size W.V. (V) .
Series Part Number Dia. x Height (mm) Temp. Range Cap (uF) Duration Features
§ 8 23 x5.5 ® General purpose, 2,000 hrs
5g vs | foE e to 40 ~ +85° W00 | 2000n/485C | @850
ca 210x10.5 A LA  \ery compact size
ua | EEV-HAXO 04 X 5.5 (63~100Vos) | 10002000 h/ [* (018 e 1000102000
EEE-HAXxxXX 0.1 ~ 1,500 uF +105°C .
210x10.5 ® \ery compact size
EEV-HBxxxxx 24 x 6.1 (4 ~ 50 VDC) o~ | ® Long life, 2,000 hrs. @ 105°C
HB | EEE HBxoox oo, 0.1 ~ 470 4F 2000 h /+105°C [ & o i height
o L" - 1 -40 ~ +105°C
i 94 x 6. (6.3 ~ 50 Voc) 3000 - 5000 h / | Long life, 3,000 hrs. @ 105°C
2 HC [ EEE-HOx00x 10 105 0.1~ 1,000 4F +105°C | 5.8 mm height
-
04 x 6.1 . ® \ery long life, 5,000 hrs. @
HD EEV-HDXXXXXX to (S 37 jgg(;/ DCF) 5000 h / +105°C | 105°C
210 x 10.5 : H o Industrial grade
210 x 14.0 ® Low impedance, 3,000 to 5,000
EB EEV-EBxxxxx to -25 ~ +105°C (1263 :‘11%% V[;:C) 3000 ;05522;0 h/ hrs. @ 105°C
218 x22.0 ’ H + e Large can, 10 ~ 18 mm (Dia.)
@8 X 6.5 . ® High temperature, 1,000 hrs.
2 TA | EEV-TAwx 0 (o580 [1000n/+125C | @12
= 210 x 10.5 H o Automotive applications
o) -
g9 EEV-TGX00X 08x6.5 . (10 ~ 100 Voc) 1000 - 2000 h / | High temperaure, 2,000 .
<& TC | EeE-Ter00x o -40 ~ +125°G 10 ~ 4,700 F +125°C @125°C
Eha 218 x17.0 ’ o Compact Size
o
£ @8 x10.5 ® High temperature, 3,000 hrs.
5 EEV-TKxxxxx (10 ~ 35 Ve)
2 TK to 3000 h/+125°C | @125°C
< EEE-TKxxoxxx 010%105 47 ~ 470 uF o Low ESA
EEV-FOxxxxx 04x55 (6.3 ~ 50 Voc) ® 1,000 hrs. @ 105°C
t 40 ~ o 0 )
3 FC | EeE-Foxonx 10 2103 40~ +105°C 1-15000F [ 1000N/+105°C g o impedance
©
8 ® Long life, 2,000 to 5,000 hrs.
£ . 04 x 6.1 3 i @105°C
z FK EE\E/EX:::: to -55 ~ +105°C (:?33~ g ?3((])[\)/ DGF) 2000 1553000 h/le Low ESR, Tantalum replacement|
- 018 x17.0 ' CEUH + o Compact & wide size range, 4 ~
18 mm (Dia.)
. Case Size W.V. (V) .
Series Part Number Dia. x Height (mm) Temp. Range Cap (uF) Duration Features
4x5.5
ECE-VxxAxxxN e ® General Purpose
- | t 40 ~ 0 0
5 | VSBP | Eeevioooo 6.0%5.5 40~ +85°C 65 - 50 Vos 10000 /+85°C | o 5 5mm max. in heigh
i 04 x 6.1 0.22 ~ 47 uf
m EEV-HPxxxxx to } o 0 ® Industrial Grade
HB-BP | cer Hpyoox 26.3 X 6.1 40 ~ +105°C 2000 h/+105°C o 6o max. in height

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.




Panasonic SMT Aluminum Electrolytic Capacitors
Surface Mount Type

L =
Series: S Type : V o s
B Features Endurance: 85°C 2000 h EIL-L--r 'li'“l iz
5.4 mm (=¢6.3) height, RoHS directive compliant (Parts No:EEE*) =) H,p

M Specifications

Category temp. range -40 to +85°C

Rated W.V. Range 4 to 100V .DC

Nominal Cap. Range 0.1 to 1500 p F

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

DC Leakage Current | £ 0.01 CVor3(p A) after 2 minutes  (Bi-Polar 120.02 CV or 6 (uA))  (Whichever is greater)

tan o Please see the attached standard products list

Characteristics 5 V\//V2 ((;IZC 47 Gf 103 162 252 352 502 633 10% (Impedance ratio

at Low Temperature -42 v20°6] 15 | 8 6 | 4| 4| 3| 3| 4 4 | at120Hz)

After applying rated working voltage for 2000 hours at +85+2°C and then being stabilized at +20°C,
capacitors shall meet the following limits.

Capacitance change : +20% of initial measured value tan o <200% of initial specified value
Size code Rated W.V. Cap. change DC leakage current |< initial specified value
Endurance A(93) 4t050WV. | |
A(03) to D8(06.3) 4 WV +30% | Initial measured
— 6.3 WV \t:alue for1000

< . V.

< D(¢6.3)Miniature S10 WV, [220% ours
Shelf Life After storage for 1000 hours at +85+2°C with no voltage applied and then being stabilized

at +20°C, capacitors shall meet the limits specified in Endurance. (With voltage treatment)

After reflow soldering (Refer to page 86 for recommended temperature profile) and then
being stabilized at +20°C, capacitor shall meet the following limits.

Resistance to

- S —
Soldering Heat Capacitance change 110/0 of |n|t|_a_l measured value
tan & < initial specified value
DC leakage current | S initial specified value
B Marking W Dimensions in mm (not to scale)
reference size
Example:50V 1 pF (Polarized) 0.3 max Az02 ( )referer
ﬂ o T— ¥ =
—
H I g o -
Rated voltage d
(V.DC) N
Capacitance L +01 ® w =
Negative polarity 1 (uF) E,FG,D8=L+0.3 -0.2 (mm)
marking ] Size
(No marking for 50 O) %erle_? ) codel P| L |AB H | W P K
the bi-polarity) (X Sizert ot number) | |[A_| 30] 5.4| 3.3] 45uax| 15 |05520.1 06 0.35-0.20 to +0.15
B |4.0| 54| 43| 5.5mAx| 1.8 |0.65+0.1| 1.0 |0.35-0.20 to +0.15
Lot number C | 50| 54| 53| 6.5mMax| 2.2 |10.65+0.1] 1.5 |0.35-0.20 to +0.15
(No marking = A size) D |6.3| 54| 6.6| 7.8max| 2.6 |0.65+0.1| 1.8 |0.35-0.20 to +0.15
D8 | 6.3| 7.7| 6.6| 7.8wax| 2.6 |0.65+0.1] 1.8 |0.35-0.20 to +0.15
E |8.0| 6.2| 83| 9.5mMAx | 3.4 |0.65+0.1| 2.2 |0.35-0.20 to +0.15
F 18.0/10.2| 8.3]10.0mMAx| 3.4 |0.90+0.2| 3.1 |0.70+0.2
B Case size G [10.0[10.2/10.3] 12.0max 3.5 [0.90+0.2] 4.6 |0.70+0.2
W) |4 (0G) 6.3 (0J) 10 (1A) 16 (1C) 25 (1E) 35 (1V) 50 (1H) 63(1J)|100 (2A)
Cao.(F\ [Polar-Polar-| Bi- |Polar-| Bi- |Polar- Bi- |Polar-|Bi- |Polar-|Bi- |Polar-|Bi- |Polar-|Polar-
ap.(WF)\fized lized | polar |ized polar [ized | polar [ized | polar |ized | polar |ized |polar |ized |ized
0.1 A,B
0.22 AB B
0.33 AB B
0.47 A.B B
1.0 A.B B
2.2 A B AB C
3.3 B A B C E
4.7 B AB C B C C(B) D F(E)
10 B AB| C CB)| D CB)| D D(C) F(E)
22 A B(A)| C (B) CB)| D D(C) D(C) E(D) F(E)| G(F)
33 B (B) C(B) D (C) D(C) E(D) F(E).D8 F G
47 B C(B) (C) D(C) (D) E(D) G(F).Dg G(F)
100 [ D(C) D(C) E(D) F(E)D8 G(F)D8 G(F) G
220 D (D) E,D8 ED8 G(F) G(F) G
330 (D) E,D8 F G(F) G(F) G
470 D8 F G(F) G(F) G
1000 G(F) G
1500 G

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

® Standard Products

Case size Specification Part No. Part No. Min.
W.V.| - Cap. [Fho Length Size | Ripple | 54 & | Endur- (RoHS: (RoHS: Packaging
(£20%) Code %ggﬁ;‘)‘ (120Hz)| ance not compliant) compliant) TC;ti'n
(V) | (uF) |(mm)|(mm) (185°C) | (+20°C) (hours) = g s
(mA) 2 2| (pcs)
22 3 | 54| A 19 0.37 | 1000 | ECEVOGS220SR |(1)] EEE0GS220SR |(4)| 2000
33 4 | 54| B 26 0.35 | 1000 | ECEVOGA330SR |(1)] EEEOGA330SR |(4) 2000
4 47 4 | 54| B 34 0.35 | 1000 | ECEVOGA470SR |(1)] EEEOGA470SR |(4) 2000
100 5 | 54| C 61 0.35 | 1000 | ECEVOGA101SR |(1)] EEEOGA101SR |(4) 1000
220 | 63| 54| D 82 0.35 | 1000 | ECEVOGA221SP |(1)] EEE0GA221SP |(4) 1000
330 | 63| 54| D 80 0.50 | 1000 | ECEVOGA331WP |(1)] EEEOGA331WP |(4) 1000
470 | 6.3 | 7.7 | D8 | 200 0.35 | 2000 | ECEVOGA471XP |[(1)] EEEOGA471XP |(4) 900
oo 3 | 54| A 20 0.35 | 1000 | ECEV0OJS220WR |(1)] EEE0JS220WR |(4) 2000
4 | 54| B 29 0.26 | 2000 | ECEVOJA220SR |(1)] EEEO0JA220SR |4) 2000
33 4 | 54| B 22 0.35 | 1000 | ECEVOJA330WR |(1)] EEEO0JA330WR |4) 2000
47 4 | 54| B 36 0.35 | 1000 | ECEVOJA470WR |(1)] EEEO0JA470WR |(4) 2000
5 | 54| C 46 0.26 | 2000 | ECEVOJA470SR |(1)] EEEO0JA470SR |4)| 1000
100 5 | 54| C 47 0.35 | 1000 | ECEVOJA101WR |(1)] EEEOJA101WR |4) 1000
6.3 63| 54| D 71 0.26 | 2000 | ECEVOJA101SP |(1)] EEEOJA101SP |@4) 1000
oo | 6.3 | 54| D 74 0.35 | 1000 | ECEVOJA221WP |(1)] EEE0JA221WP |4)| 1000
330 6.3 | 77| D8 | 188 0.26 | 2000 | ECEVOJA331XP |[(1)] EEEOQJA331XP |4) 900
8 | 62| E | 300 0.35 | 2000 | ECEVOJA331P (2] EEEOJA331P  |(5] 1000
470 8 |10.2| F | 380 0.35 | 2000 | ECEVOJA471P (2| EEE0JA471P  |5) 500
8 |10.2| F | 500 0.35 | 2000 | ECEVOJA102UP |(2)] EEE0JA102UP (5] 500
1000 1790 402 | G | 700 | 035 | 2000 | ECEVOJA102P || EEEGJA102P |5 500
1500 | 10 |10.2| G | 750 0.35 | 2000 | ECEVOJA152P (2| EEE0JA152P  |(5)] 500
29 4 154 B 28 | 0.30 | 1000 | ECEV1AA220WR |(1)| EEE1AA220WR |(4)| 2000
33 4 | 54| B 29 0.30 | 1000 | ECEV1AA330WR |(1)] EEE1AA330WR |(4)] 2000
5 54| C 43 0.20 | 2000 | ECEV1AA330SR |(1)] EEE1AA330SR |4)] 1000
47 5 54| C 47 0.30 | 1000 | ECEV1AA470WR |(1)] EEE1AA470WR |(4) 1000
100 5 | 54| C 50 0.30 | 1000 | ECEV1AA101WR |((1)] EEE1AA101WR |(4)] 1000
10 63 54| D 70 | 0.26 | 2000 | ECEV1AA101SP  |(1)| EEE1AA101SP |(4) 1000
920 63| 77| D8 | 173 0.20 | 2000 | ECEV1AA221XP |[(1)] EEE1AA221XP |(4) 900
8 | 62| E |250 0.26 | 2000 | ECEV1AA221P (2| EEE1AA221P |(5)] 1000
330 8 [102| F | 390 | 0.26 | 2000 | ECEV1AA331P  |(2)] EEE1AA331P ((5)] 500
470 8 [102| F | 390 0.26 | 2000 | ECEV1AA471UP |(2)] EEE1AA471UP [(5) 500
10 |102| G | 400 0.26 | 2000 | ECEV1AA471P (| EEE1AA471P |(5) 500
1000 | 10 |102 | G | 580 0.26 | 2000 | ECEV1AA102P |2 EEE1AA102P |(5) 500
3 | 54| A 20 0.18 | 1000 | ECEVICS100SR |((1)] EEE1CS100SR |(4)| 2000
10 4 | 54| B 28 0.16 | 2000 | ECEVICA100SR |(1)] EEE1CA100SR |(4) 2000
- 4 | 54| B 28 0.26 | 1000 | ECEV1CA220WR |((1)] EEE1CA220WR |(4)| 2000
5 | 54| C 39 0.16 | 2000 | ECEV1CA220SR |(1)] EEE1CA220SR |4)| 1000
33 5 |54 C 35 0.26 | 1000 | ECEV1CA330WR |((1)] EEE1CA330WR |(4)| 1000
16 5 54| C 39 0.26 | 1000 | ECEV1CA470WR |((1)] EEE1CA470WR |(4)| 1000
47 63| 54| D 70 0.16 | 2000 | ECEV1CA470SP |(1)] EEE1CA470SP |4) 1000
100 63| 54| D 70 0.26 | 1000 | ECEVICA101WP |(1)] EEE1CA101WP |(4) 1000
8 /62| E | 200 0.20 | 2000 | ECEVICA101P  |(2)| EEE1CA101P _ |(5) 1000
oo | 63 | 77| D8] 162 0.16 | 2000 | ECEVICA221XP |(1)] EEE1CA221XP |(4)] 900
8 |10.2| F | 280 0.20 | 2000 | ECEVICA221P  |(2)] EEE1CA221P  |(5) 500

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic

® Standard Products

SMT Aluminum Electrolytic Capacitors

Case size Specification Part No. Part No. Min.
WV Cap. [Th i ength| Size | Ripple | tan & | Endur- (RoHS: (RoHS: Packaging
(£20%) Code | Gurrent | 15611,y ance not compliant) | compliant) Q'ty
((128%OH5)) (+20°C) c_?i ‘_?i Taping

V) | (F) |[(mm)(mm) (mA) (hours) ) 2| (pes)
330 8 |102| F 320 | 0.20 | 2000 | ECEV1CA331UP |2 EEE1CA331UP 500

16 10 |10.2| G | 380 | 0.20 | 2000 | ECEV1CA331P  |(2)| EEE1CA331P 500
470 8 |102| F 350 | 0.20 | 2000 | ECEV1CA471UP |(2)| EEE1CA471UP 500

10 |102| G | 420 | 0.20 | 2000 | ECEVICA471P |2 EEE1CA471P 500

47 3 | 54| A 12 | 0.16 | 1000 | ECEV1ES4R7SR |(1)] EEE1ES4R7SR 2000

4 | 54| B 22 | 0.14 | 2000 | ECEV1EA4R7SR |(1)| EEE1EA4R7SR 2000

10 4 | 54| B 22 | 0.20 | 1000 | ECEV1EA100WR |(1)| EEE1EA100WR 2000

5 | 54| C 28 | 0.14 | 2000 | ECEV1EA100SR |(1)] EEE1EA100SR 1000

29 5 | 54| C 35 | 0.20 | 1000 | ECEV1EA220WR |(1)| EEE1EA220WR 1000

63| 54| D 55 | 0.14 | 2000 | ECEV1EA220SP |(1)] EEE1EA220SP 1000

25 33 5 | 54| C 42 | 0.20 | 1000 | ECEV1EA330WR |(1)] EEE1EA330WR 1000
63| 54| D 65 | 0.14 | 2000 | ECEV1EA330SP |(1)] EEE1EA330SP 1000

47 63| 54| D 70 | 0.20 | 1000 | ECEV1EA470WP |(1)] EEE1EA470WP 1000

6.3 | 7.7 | D8| 143 | 0.14 | 2000 | ECEVIEA101XP |(1)] EEE1EA101XP 900

100 8 | 62| E 91 | 0.16 | 2000 | ECEV1EA101UP |2)| EEE1EA101UP 1000

8 |102| F 180 | 0.16 | 2000 | ECEV1EA101P  |@2)| EEE1EA101P 500

220 8 |102| F 230 | 0.16 | 2000 | ECEV1EA221UP |(2)| EEE1EA221UP 500

10 (102 | G | 310 | 0.16 | 2000 | ECEV1EA221P  |@2)| EEE1EA221P 500

330 8 |102| F 270 | 0.16 | 2000 | ECEV1EA331UP |2)] EEE1EA331UP 500

10 (102 | G | 340 | 0.16 | 2000 | ECEV1EA331P  |2)| EEE1EA331P 500

470 | 10 [102| G | 380 | 0.16 | 2000 | ECEVIEA471P  |2)| EEE1EA471P 500

2.2 3 | 54| A 8 | 0.14 | 1000 | ECEV1VS2R2SR |(1)] EEE1VS2R2SR 2000

3.3 3 | 54| A 10 | 0.14 | 1000 | ECEV1VS3R3SR |(1)] EEE1VS3R3SR 2000

4.7 4 | 54| B 22 | 0.12 | 2000 | ECEV1VA4R7SR |(1)| EEE1VA4R7SR 2000

4 | 54| B 22 | 0.16 | 1000 | ECEV1VA100WR (1) EEE1VA100WR 2000

10 5 | 54| C 30 | 0.12 | 2000 | ECEV1VA100SR |(1)| EEE1VA100SR 1000

20 5 | 54| C 36 | 0.16 | 1000 | ECEV1VA220WR |(1)| EEE1VA220WR 1000

63| 54| D 60 | 0.12 | 2000 | ECEV1VA220SP |(1)| EEE1VA220SP 1000

35 | 33 63| 54| D 60 | 0.16 | 1000 | ECEV1VA330WP |(1)| EEE1VA330WP 1000
8 | g2 | E 130 | 0.14 | 2000 | ECEV1VA330P |(2)] EEE1VA330P 1000

47 63| 54| D 70 | 0.16 | 1000 | ECEV1VA470WP |(1)| EEE1VA470WP 1000

8 | go| E 165 | 0.14 | 2000 | ECEV1VA470P  |(2)| EEE1VA470P 1000

63| 77| D8| 132 | 012 | 2000 | ECEV1VA101XP |1)| EEE1VA101XP 900

100 8 |102| F 140 | 0.14 | 2000 | ECEV1VA101UP |2)| EEE1VA101UP 500

10 /102 | G | 210 | 0.14 | 2000 | ECEVIVA101P || EEE1VA101P 500

20 8 |102| F 200 | 0.14 | 2000 | ECEV1VA221UP |2)| EEE1VA221UP 500

10 102 | G | 310 | 0.14 | 2000 | ECEVIVA221P  |@2)| EEE1VA221P 500

330 | 10 | 102 | G | 350 | 0.14 | 2000 | ECEV1VA331P  |2)| EEE1VA331P 500

3 | 54| A 1 | 014 | 1000 | ECEV1HSOR1SR |(1)] EEE1THSOR1SR 2000

0.1 4 | 54| B 1 | 012 | 2000 | ECEVIHAORISR |[(1)] EEE1THAOR1SR 2000

s0 | o022 3 | 54| A 2 | 0.14 | 1000 | ECEVIHSR22SR ((1)] EEE1HSR22SR 2000
4 | 54| B 2 | 0.12 | 2000 | ECEVIHAR22SR |((1)] EEE1HAR22SR 2000

0.33 3 | 54| A 3 | 0.14 | 1000 | ECEVIHSR33SR |(1)] EEE1HSR33SR 2000

4 | 54| B 3 | 0.12 | 2000 | ECEV1HAR33SR |(1)] EEE1HAR33SR 2000

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.

Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.




Panasonic SMT Aluminum Electrolytic Capacitors

m Standard Products

Case size Specification Part No. Part No. Min.
W1 Gop | D enat sz | B [ tan s | e | (CoHS | os - Pegaone
(120Io-|z) (120Hz) 5 F| Taping
(+85°C) o 2 o
V) | @F) |(mm) (mm) (mA) | (+20°C)] (hours) 2 2| (pcs)
0.47 3| 54| A 5 | 0.14 | 1000 | ECEV1HSR47SR |(1)] EEETHSR47SR |(4) 2000
4 | 54| B 5 | 0.12 | 2000 | ECEV1HAR47SR |(1)] EEETHAR47SR |(4) 2000
1 3| 54| A 8 | 0.14 | 1000 | ECEV1HS010SR |(1)] EEE1HS010SR |4) 2000
4 | 54| B 10 | 0.12 | 2000 | ECEV1HA010SR |(1)] EEETHA010SR |(4) 2000
5o 3| 54| A 10 | 0.14 | 1000 | ECEV1HS2R2SR |(1)] EEETHS2R2SR |(4) 2000
4 | 54| B 16 | 0.12 | 2000 | ECEV1HA2R2SR |(1)] EEE1HA2R2SR |(4) 2000
3.3 4 | 54| B 16 | 0.12 | 2000 | ECEV1HA3R3SR |(1)] EEETHA3R3SR [(4) 2000
47 4 | 54| B 18 | 0.14 | 1000 | ECEVIHA4R7WR (1)] EEETHA4R7WR |(4) 2000
5| 54, C 23 | 0.12 | 2000 | ECEVIHA4R7SR |(1)| EEE1HA4R7SR |4) 1000
50 10 5| 54 C 27 | 0.14 | 1000 | ECEVIHA100WR |(1)| EEETHA100WR |4) 1000
6.3 54, D 35 | 0.12 | 2000 | ECEV1HA100SP |(1)] EEETHA100SP |(4) 1000
9o 6.3 54, D 40 | 0.14 | 1000 | ECEV1HA220WP |(1)| EEE1HA220WP |4) 1000
8 | 62| E | 120 | 0.12 | 2000 | ECEV1HA220P  |(2)| EEE1HA220P  |(5] 1000
6.3 77| D8| 65 | 0.2 | 2000 | ECEVIHA330XP |(1)] EEE1HA330XP |(4) 900
33 8 | 62| E 65 | 0.12 | 2000 | ECEV1HA330UP |2)) EEETHA330UP [(5) 1000
8 | 102 F | 110 | 0.12 | 2000 | ECEVIHA330P || EEE1HA330P |5 500
63| 77| D8| 105 | 0.12 | 2000 | ECEVIHA470XP |(1)| EEETHA470XP |4) 900
47 8 | 102 F | 110 | 0.12 | 2000 | ECEVIHA470UP |2)| EEETHA470UP |5) 500
10 | 102| G | 130 | 0.12 | 2000 | ECEVIHA470P  |(2| EEETHA470P  |5) 500
100 8 | 102 F | 200 | 0.12 | 2000 | ECEVIHA101UP |2)| EEETHA101UP |5 500
10 | 102 G | 250 | 0.12 | 2000 | ECEVIHA101P || EEETHA101P |5 500
220 | 10 | 10.2| G | 300 | 0.12 | 2000 | ECEV1HA221P || EEE1HA221P  |5) 500
- 8| 62 E 35 | 0.18 | 2000 | ECEV1JA220UP |(2)| EEE1JA220UP |5 1000
8 | 102 F 40 | 0.18 | 2000 | ECEV1JA220P |2 EEE1JA220P |5 500
63 |33 8 | 102 F 45 | 0.18 | 2000 | ECEV1JA330P  |@2)| EEE1JA330P |5 500
47 8 | 102| F 45 | 0.18 | 2000 | ECEV1JA470UP |2)| EEE1JA470UP |5 500
10 | 102| G 50 | 0.18 | 2000 | ECEV1JA470P (2)] EEE1JA470P (5)) 500
100 | 10 | 102 G 60 | 0.18 | 2000 | ECEV1JA101P || EEE1JA101P |5 500
3.3 8 | 62 E 50 | 0.18 | 2000 | ECEV2AA3R3P |(2)| EEE2AA3R3P |5 1000
47 8 | 62 E 50 | 0.18 | 2000 | ECEV2AA4R7UP |@2)| EEE2AA4R7UP |5 1000
8 | 102 F 80 | 0.18 | 2000 | ECEV2AA4R7P  |2)) EEE2AA4R7P |5 500
8 | 62| E 50 | 0.18 | 2000 | ECEV2AA100UP |i2)| EEE2AA100UP |55 1000
100 | 10 8 | 102| F | 85 | 0.18 | 2000 | ECEV2AA100P  |(2)| EEE2AA100P |5 500
22 8 | 102 F 70 | 0.18 | 2000 | ECEV2AA220UP |2)| EEE2AA220UP |5 500
10 | 102| G 85 | 0.18 | 2000 | ECEV2AA220P  |(2)) EEE2AA220P |5 500
33 10 | 102 G 90 | 0.18 | 2000 | ECEV2AA330P |2 EEE2AA330P 5| 500

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

m Standard Products(Bi-polar)

ca Case size Specification Part No. Part No. o Mkin..
WU aoiy | D [Lengin Size| Bpple [ qan 5 Enaur- | oS 0| EenS TR
(120H2) | 120Hz) 3 3| Taping
(V) | (WF) |(mm) (mm) (85| (+20°C)| (hours) g 2| (pcs)
6.3 20 5 5.4 C 29 0.52 | 2000 ECEVOJA220NR (1)) EEEOJA220NR |(4)) 1000
47 6.3 | 54 D 46 0.52 | 2000 ECEVOJA470NP (1)) EEEOJA470NP |(4)) 1000
10 10 4 5.4 B 25 0.40 | 2000 ECEV1AA100NR |(1)] EEE1AA100NR |(4) 2000
33 6.3 | 54 D 43 0.40 | 2000 ECEV1AA330NP (1)) EEE1AA330NP |(4) 1000
4.7 4 5.4 B 20 0.32 | 2000 ECEV1CA4R7NR (1)) EEE1CA4R7NR|(4) 2000
16 10 5 5.4 C 25 0.32 | 2000 ECEV1CA100NR |(1)) EEE1CA100NR |(4) 1000
22 6.3 | 5.4 D 39 0.32 | 2000 ECEV1CA220NP (1)) EEE1CA220NP |4)) 1000
3.3 40 | 54 B 12 0.28 | 2000 ECEV1EA3R3NR (1)) EEE1EA3R3NR |4) 2000
251 44 5 |54 c | 21 | 028 | 2000 ECEV1EA4R7NR (1)) EEE1EA4R7NR|(4) 1000
10 6.3 | 5.4 D 28 0.28 | 2000 ECEV1EA100NP |1 EEE1EA100NP |4) 1000
2.2 4 | 54| B 12 | 0.24 | 2000 ECEV1VA2R2NR (1)) EEE1VA2R2NR |(4) 2000
35 4.7 5 5.4 C 22 0.24 | 2000 ECEV1VA4R7NR (1)) EEE1VA4R7NR |4) 1000
10 63 | 54 D 30 0.24 | 2000 ECEV1VA100NP |(1)) EEE1VA100NP |4)| 1000
0.22 4 5.4 B 2 0.24 | 2000 ECEV1HAR22NR (1) EEE1HAR22NR (4) 2000
033 | 4 | 54 B 3 | 0.24 | 2000 ECEV1HARS33NR (1)) EEET1HARS3NR |(4) 2000
0.47 4 5.4 B 5 0.24 | 2000 ECEV1HAR47NR (1) EEE1HAR47NR |4) 2000
5 1 4 | 54| B | 10 | 024 | 2000 | ECEVIHAO1ONR |1 EEETHAO10NR |4 2000
2.2 5 | 54 C 16 | 0.24 | 2000 ECEV1HA2R2NR (1)) EEET1HA2R2NR |4) 1000
3.3 5 | 5.4 c 21 0.24 | 2000 EEVNZ1H3R3R |1)) EEET1H3R3NR |@4) 1000
47 | 6.3 | 54 D 31 0.24 | 2000 ECEV1HA4R7NP ()| EEETHA4R7NP (1) 1000
An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.
M Frequency Correction Factor of Rated Ripple Current
Frequency (Hz)
50,60 | 120 1k 10k~
coefficient | 0.70 1.0 1.3 1.7
10 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.

Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

B Endurance

Post Test Requirement: +20%(2000h)
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Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 1



Panasonic

SMT Aluminum Electrolytic Capacitors

M Frequency Characteristics

12

at 20°C at 20°C
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Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.

Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.




Panasonic SMT Aluminum Electrolytic Capacitors

at 20°C
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B Temperature Characteristics

—O—ECEVO0JA101SP (6.3V100uF, ¢ 6.3x5.4) —O—ECEVOJA101SP (6.3V100uF, ¢ 6.3x5.4)
e+ @ - -ECEV1 CA47OSR (16V47uF, ¢ 6.3x5.4) at 120Hz - - @ - ~ECEVICA470SP (16V47uF, ¢ 6.3x5.4) at 120Hz
20 == «/r= = ECEVIHA100SP (50V10uF, ¢ 6.3x5.4) n=3 5 = o/y= « ECEVIHA100SP (50V10uF, ¢ 6.3x5.4) n=3
10 T Io .
= | PO TR IR U S P ot Ak
& ; : : . / . : Lo b
o o , , . :
g : - T
-g ......... - ﬁ’ RURSUNINY VLA SURUENY IVUURN UEUONE SR 3
© 10 s wo Lo e
" . A U AU Y U IO AT SO PRI R B R
g (o ; ‘ a
s ................................................... 2
2
S -20
ST 1 1 T -1 1T "7 1 b Raba bbb e
O Lo e
S . : ;
1
-30
a0 L ; ; ; ; ; ; ; ; o Lo ==z ; ;
-60 -40 -20 0 20 40 60 80 100 120 -60 -20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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B Temperature Characteristics
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Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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B Temperature Characteristics
Parts No.;ECEV1EA101P(25V 100pF)
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Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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Panasonic

SMT Aluminum Electrolytic Capacitors

Surface Mount Type

Series: HA  Type :

~
B Features Endurance: 105°C 1000-2000h ] & ‘;53
5.4 mm height (£ ¢$6.3) h ]
Vibration-proof product is available upon request.(¢8<} E.J h\_ ~

RoHS directive compliant(Parts No:EEE:)

B Specifications

Category temp. range

-40 to +105°C

Rated W.V. Range

6.3 to 100V .DC

Nominal Cap. Range

0.1 to 1500 u F

Capacitance Tolerance

+20 % (120Hz/+20°C)

DC Leakage Current

I 0.01 CVor3(uA) after2 minutes (Whichever is greater)

tan &

Please see the attached standard products list

Characteristics
at Low Temperature

W.V. (V) 6.3 10 16 25 35 50 63 100
-25/+20°C| 4 3 2 2 2 2 3 3 | (Impedance ratio at 120 Hz)
-40 / +20 °C 8 6 4 4 3 3 4 4

After applying rated working voltage for 1000 hours for B~D8 sizes, 2000 hours for E~G sizes
+105+2°C and then being stabilized at +20°C, capacitors shall meet the following limits.

Endurance Capacitance change | +20% of initial measured value (+30% for E~G size of 6.3V & UP suffix)
tan & <200 % of initial specified value (+30% for E~G size of 6.3V & UP suffix)
DC leakage current | Sinitial specified value

Shelf Life After storage for 1000 hours at +105+2°C with no voltage applied and then being stabilized

at +20°C, capacitors shall meet the limits specified in Endurance (With voltage treatment)

Resistance to
Soldering Heat

After reflow soldering (Refer to page 86 for recommended temperature profile.) and then
being stabilized at +20°C, capacitor shall meet the following limits.

+10% of initial measured value
initial specified value

Capacitance change
tan &

A

DC leakage current | < initial specified value
B Marking H Dimensions in mm (not to scale)
Example:50V 1 pF (Polarized) 0.3 max A+02 ( )re;ference size
X | =
W.V. code |
] N
» Capacitance H T z o
Negative polarity (WF) <
marking H H Series = A—
identification EFG=L203 | | 401 ® w =
D8 -02 (mm)
Size
Lot number codel D| L |AB H I w P K
B 40|54 (4.3 [55uax [1.8 |0.65+01 |1.0 |0.35 -0.20 to +0.15
W.V. code C |5.0 /54|53 |6.5mMAx |2.2 |065+0.1 |1.5 |0.35 -0.20 to +0.15
S D 6.3 |54 (6.6 |7.8uax [2.6 [065+0.1 |1.8 |0.35 -0.20 to +0.15
\Y 63/ 10 |16 | 2535 | 50 | 63| 100 D8 | 6.3 | 7.7 |6.6 |7.8mAx |2.6 |0.65+0.1 |1.8 |0.35 -0.20 to +0.15
Code i |A|C|E|V | H|J]|2A E 8.0 |6.2 8.3 |9.5max |3.4 |0.65+0.1 2.2 |0.35 -0.20 to +0.15
F 18.0 [10.2/8.3 10.0mAX|3.4 |0.90+0.2 3.1 |0.70 +02
G [10.0]10.2110.312.0MAX| 3.5 0.90+0.2 |4.6 |0.70 +0.2
M Case size
W.V.(V)
Cap. (uF) 6.3(0J) [10 (1A) 16 (1C) [25 (1E) |35 (1V) |50 (1H) | 63(1J) [100(2A)
0.1t02.2 B
3.3 B E
4.7 B B C F(E)
10 B C(B) | C(B) D E F
22 B (B) | C(B) D(C) | D(C) E F(E) G(F)
33 (B) CB) | (C) D(C) | E(MD) |[(EFD8 | G G
47 C(B) (C) D(C) E(D) | F(E) |G(F).D8 | G(F) (©)
100 D(C) ED) | (D) F. D8(E) | G(F).D8 | G(F)
220 (D) FD8 G(F).D8 | G(F) G(F) G
330 F. D8 G(F) | G(F) G
470 (F) G(F) | G(F) G
680 G
1000 G(F) G
1500 G

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

® Standard Products

wy | ¢ Case size Specification Part No. Part No. Min.
o (,_,2%8/;) Dia. | Length ggjg Qﬁ‘é'r?t (}28;;) not ((:Ro%-lpsli-ant) . céﬁ%ﬂfﬁt) PacOk%?ng
(120Hz) ] T .
(+105°C) (+20°C) o @ | Taping
v) (uF) | (mm) | (mm) (MA) 2 S| (pcs)
22 4 5.4 B 29 0.30 | EEVHA0J220R  |(1)) EEEHAO0J220R  |(4) 2000
33 4 5.4 B 29 0.35 | EEVHA0J330WR |(1)) EEEHA0J330WR |(4) 2000
47 4 5.4 B 36 0.35 | EEVHA0J470WR |(1)) EEEHA0J470WR |(4) 2000
5 5.4 c 46 0.30 | EEVHA0J470R  |(1)] EEEHA0J470R @| 1000
100 5 5.4 o] 47 0.35 | EEVHA0J101WR |(1)) EEEHA0J101WR |(4) 1000
6.3 5.4 D 71 0.30 | EEVHA0J101P (W EEEHA0J101P @)| 1000
63 1220 | 63 | 54 D 74 | 035 | EEVHA0J221WP (1)) EEEHA0J221WP |(4) 1000
330 6.3 7.7 D8 105 0.30 | EEVHA0J331XP |(1)) EEEHAO0J331XP |4) 900
8 10.2 F 230 0.35 | EEVHA0J331P | EEEHA0J331P (5)) 500
470 8 10.2 F 300 0.35 | EEVHA0J471UP |2 EEEHA0J471UP (5] 500
1000 8 10.2 F 300 0.35 | EEVHA0J102UP  |(2) EEEHA0J102UP (5] 500
10 10.2 G 400 0.35 | EEVHA0J102P | EEEHA0J102P ) 500
1500 10 10.2 G 480 0.35 | EEVHA0J152P | EEEHA0J152P ) 500
22 4 5.4 B 28 0.30 | EEVHA1A220WR |(1)) EEEHA1A220WR |(4) 2000
33 4 5.4 B 29 0.30 | EEVHA1A330WR |(1)) EEEHA1A330WR |(4) 2000
5 5.4 c 43 0.22 | EEVHA1A330R  |(1)) EEEHA1A330R |4)] 1000
47 5 5.4 c 43 0.30 | EEVHA1A470WR |(1)) EEEHA1A470WR |(4) 1000
10 | 100 6.3 5.4 D 71 0.30 | EEVHA1A101WP |(1)) EEEHA1A101WP |(4) 1000
8 6.2 E 110 0.26 | EEVHA1A101P |2 EEEHA1A101P  |(5) 1000
220 6.3 7.7 D8 105 0.22 | EEVHA1A221XP |(1)) EEEHA1A221XP |(4) 900
8 10.2 F 160 0.26 | EEVHA1A221P |2 EEEHA1A221P  |(5) 500
470 8 10.2 F 200 0.26 | EEVHA1A471UP |2 EEEHA1A471UP ((5) 500
10 10.2 G 270 0.26 | EEVHA1A471P |2 EEEHA1A471P  |(5) 500
1000 10 10.2 G 400 0.26 | EEVHA1A102P |2 EEEHA1A102P  |(5) 500
10 4 5.4 B 28 0.16 | EEVHA1C100R  |(1)) EEEHA1C100R  |4) 2000
22 4 5.4 B 28 0.26 | EEVHA1C220WR |(1)) EEEHA1C220WR |(4) 2000
5 5.4 C 39 0.16 | EEVHA1C220R  |(1)) EEEHA1C220R  |(4) 1000
33 5 5.4 c 35 0.26 | EEVHA1C330WR |(1)) EEEHA1C330WR |(4) 1000
47 5 5.4 c 39 0.26 | EEVHA1C470WR |(1)) EEEHA1C470WR |(4) 1000
6.3 5.4 D 70 0.16 | EEVHA1C470P (1) EEEHA1C470P (4 1000
16 |_100 6.3 5.4 D 70 0.26 | EEVHA1C101WP |(1)] EEEHA1C101WP |(4) 1000
220 6.3 7.7 D8 105 0.16 | EEVHA1C221XP |(1)] EEEHA1C221XP |4) 900
8 10.2 F 150 0.20 | EEVHA1C221UP ()] EEEHA1C221UP |[(5) 500
10 10.2 G 210 0.20 | EEVHA1C221P || EEEHA1C221P  |(5)] 500
330 8 10.2 F 170 0.20 | EEVHA1C331UP_|(2| EEEHA1C331UP (5] 500
10 10.2 G 230 0.20 | EEVHA1C331P || EEEHA1C331P_ |(5] 500
470 8 10.2 F 340 0.20 | EEVHA1C471UP || EEEHA1C471UP (5] 500
10 10.2 G 340 0.20 | EEVHA1C471P || EEEHA1C471P __ |(5)] 500
680 10 10.2 G 380 0.20 | EEVHA1C681P || EEEHA1C681P  |(5)] 500
4.7 4 5.4 B 22 0.14 | EEVHA1E4R7R _ |(1)) EEEHA1E4R7R 4] 2000
25 | 10 4 54 B 22 0.20 | EEVHA1E100WR (1) EEEHA1E100WR [4)| 2000
5 5.4 C 28 0.14 | EEVHA1E100R __ |(1)) EEEHA1E100R 4] 1000
22 5 5.4 C 35 0.20 | EEVHA1E220WR |(1)] EEEHA1E220WR |(4) 1000

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.
Endurance: 105°C 1000h - 2000h

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.




Panasonic SMT Aluminum Electrolytic Capacitors

® Standard Products

ase size Specification Min.
W.v. | Cap. i Size RipBl | tan § FE%SHNS(?' FEI%SH.’\‘SO:. Packagng
(+20%) |  Dia. | Length Code a%ﬁgg (120Hz) not compliant) ] compliant) Q'ty
@105°C) | (+20°C) g & Taping

V)| (®F) | (mm)| (mm) (mA) 2 8| (pcs)
22 6.3 5.4 D 55 | 0.14 | EEVHA1E220P (1)] EEEHA1E220P  |(4) 1000

33 5 5.4 C 45 | 0.20 | EEVHA1E330WR |(1)] EEEHA1E330WR |(4) 1000

6.3 5.4 D 65 | 0.14 | EEVHA1E330P (1) EEEHA1E330P |4 1000

47 6.3 5.4 D 70 | 0.20 | EEVHA1E470WP |(1)] EEEHA1E470WP |4) 1000

8 6.2 E 91 0.16 | EEVHA1E470P (2| EEEHA1E470P  |(5) 1000

25 6.3 7.7 D8 a1 0.14 | EEVHA1E101XP |(1)| EEEHA1E101XP |4)| 900
100 8 6.2 E o 0.16 | EEVHA1E101UP |(2)] EEEHA1E101UP |(5) 1000

8 10.2 F 130 | 0.16 | EEVHA1E101P (2| EEEHA1E101P  |(5) 500

290 8 10.2 F 160 | 0.16 | EEVHA1E221UP || EEEHA1E221UP |(5) 500

10 10.2 G 190 | 0.16 | EEVHA1E221P (2| EEEHA1E221P  |(5) 500

8 10.2 F 180 | 0.16 | EEVHA1E331UP (2| EEEHA1E331UP |(5) 500

330 10 10.2 G 340 | 0.16 | EEVHA1E331P (2| EEEHA1E331P  |(5) 500

470 10 10.2 G 360 | 0.16 | EEVHA1E471P (2| EEEHA1E471P  |5)) 500

47 4 5.4 B 22 | 0.12 | EEVHA1V4R7R |(1)] EEEHA1V4R7R  |4)| 2000

10 4 5.4 B 22 | 0.16 | EEVHA1VI00WR |(1)] EEEHA1V100WR |4) 2000

5 5.4 C 30 | 0.12 | EEVHA1V100R  |(1)] EEEHA1V100R  |4) 1000

9o 5 5.4 c 35 | 0.16 | EEVHA1V220WR |(1)] EEEHA1V220WR |[4) 1000

6.3 5.4 D 60 | 0.12 | EEVHA1V220P (1) EEEHA1V220P  |(4) 1000

a5 33 6.3 5.4 D 42 | 0.16 | EEVHA1V330WP |(1)] EEEHA1V330WP [4) 1000
8 6.2 E 84 | 0.14 | EEVHA1V330P )| EEEHA1V330P  |(5) 1000

47 8 6.2 E 84 | 0.14 | EEVHA1V470UP |2 EEEHA1V470UP |(5) 1000

8 10.2 F 98 | 0.14 | EEVHA1V470P )| EEEHA1V470P |5 500

6.3 7.7 D8 84 | 0.12 | EEVHA1VI01XP |(1)] EEEHA1V101XP |4)| 900

100 8 10.2 F 120 | 0.14 | EEVHA1V101UP |2)| EEEHA1V101UP |55 500

10 10.2 G 160 | 0.14 | EEVHA1V101P @)| EEEHA1V101P |5 500

8 10.2 F 170 | 0.14 | EEVHA1V221UP |2)| EEEHA1V221UP |5 500

220 10 10.2 G 210 | 0.14 | EEVHA1V221P @| EEEHA1V221P |5 500

330 10 10.2 G 250 | 0.14 | EEVHA1V331P ©@| EEEHA1V331P  |5) 500

0.1 4 5.4 B 1 0.12 | EEVHATHR10R |(1)] EEEHA1HR10R |4) 2000

0.22 4 5.4 B 2 | 0.12 | EEVHATHR22R  |(1)] EEEHA1HR22R |4) 2000

0.33 4 5.4 B 3 | 0.12 | EEVHATHR33R |[(1)] EEEHATHR33R |4) 2000

047 4 5.4 B 5 | 0.12 | EEVHATHR47R  |(1)] EEEHATHR47R |4) 2000

1 4 5.4 B 10 | 0.12 | EEVHATH1IROR |(1)] EEEHATH1ROR |4) 2000

2.2 4 5.4 B 16 | 0.12 | EEVHA1H2R2R  |(1)] EEEHA1H2R2R |4)| 2000

3.3 4 5.4 B 16 | 0.12 | EEVHATH3R3R |(1)] EEEHA1TH3R3R |4) 2000

501 47 5 5.4 c 23 | 0.12 | EEVHAIH4R7R |(1)] EEEHATH4R7R |4)| 1000
10 6.3 5.4 D 35 | 0.12 | EEVHA1H100P  |(1)| EEEHA1H100P  |4)| 1000

22 8 6.2 E 70 | 0.12 | EEVHA1H220P  |(@| EEEHA1H220P (5] 1000

6.3 7.7 D8 70 | 0.12 | EEVHA1H330XP |(1)| EEEHA1TH330XP |4) 900

33 8 6.2 E 70 | 0.12 | EEVHA1H330UP |(2)| EEEHA1H330UP (5] 1000

8 10.2 F 91 0.12 | EEVHA1H330P |2 EEEHA1H330P (5 500

6.3 7.7 D8 63 | 0.12 | EEVHA1H470XP |1)] EEEHA1H470XP |(4) 900

47 8 10.2 F 95 | 0.12 | EEVHA1H470UP |(2)) EEEHA1H470UP |(5) 500

10 10.2 G 100 | 0.12 | EEVHA1H470P  |(2)| EEEHA1H470P  |(5) 500

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.
Endurance: 105°C 1000h - 2000h

18 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.




Panasonic SMT Aluminum Electrolytic Capacitors

® Standard Products

Case size Specification Part No. Part No. Min.
W.V. CaE- Dia. | Length | Size | Ripple | tan § (RoHS: (RoHS: Pachaglng
(£20%) Code | current | (150Hz) not compliant) | compliant) Yy
(120H2) | (5500 2 & | Taping
V) | @) | (mm) | (mm) WY 5} S (pos)
50 100 8 10.2 F 110 0.12 EEVHA1H101UP |2 EEEHA1H101UP |(5)] 500
10 10.2 G 120 0.12 EEVHA1H101P (2 EEEHA1H101P () 500
220 10 10.2 G 150 0.12 EEVHA1H221P (2)) EEEHA1H221P ()| 500
10 8 6.2 E 25 0.18 EEVHA1J100P (2 EEEHA1J100P (5)| 1000
22 8 6.2 E 25 0.18 EEVHA1J220UP |(2)] EEEHA1J220UP ((5)| 500
63 8 10.2 F 30 0.18 EEVHA1J220P (2] EEEHA1J220P (5)] 500
33 10 10.2 G 45 0.18 EEVHA1J330P (2 EEEHA1J330P (5)) 500
47 8 10.2 F 45 0.18 EEVHA1J470UP |(2)| EEEHA1J470UP |((5)) 500
10 10.2 G 50 0.18 EEVHA1J470P (2] EEEHA1J470P (5)| 500
3.3 8 6.2 E 30 | 0.18 | EEVHA2A3R3P || EEEHA2A3R3P |5 1000
4.7 8 6.2 E 30 0.18 EEVHA2A4R7UP |2)) EEEHA2A4R7UP |(5)) 1000
8 10.2 F 50 | 0.18 | EEVHA2A4R7P |2)) EEEHA2A4R7P |5 500
100 10 8 10.2 F 55 0.18 EEVHA2A100P (2| EEEHA2A100P (5)| 500
22 8 10.2 F 55 0.18 EEVHA2A220UP |2)) EEEHA2A220UP |5)) 500
10 10.2 G 60 0.18 EEVHA2A220P (2| EEEHA2A220P (5)] 500
33 10 10.2 G 65 0.18 EEVHA2A330P (2 EEEHA2A330P (5)| 500
47 10 10.2 G 65 0.18 EEVHA2A470UP |(2)] EEEHA2A470UP ((5) 500

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.
Endurance: 105°C 1000h - 2000h

M Frequency Correction Factor of Rated Ripple Current

Frequency (Hz)
50,60 120 1k 10k~
coefficient | 0.70 1.0 1.3 1.7

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic

B Temperature Characteristics

SMT Aluminum Electrolytic Capacitors
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20 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.

Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

B Frequency Characteristics
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Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

B Temperature Characteristics
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22 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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SMT Aluminum Electrolytic Capacitors

Surface Mount Type

Series: HB  Type : V

B Features Endurance: 105°C 2000 h

5.8 mm height (£¢6.3)

Vibration-proof product is available upon request.(¢8<)
HS directive compliant(Parts No:EEE*)

... RO
M Specifications

Category temp. range

-40 to +105°C

Rated W.V. Range

4 to 50V .DC

Nominal Cap. Range

0.1 to 220 F

Capacitance Tolerance

+20 % (120Hz/+20°C)

DC Leakage Current

I £ 0.01 CV or 3(u A) after 2 minutes (Whichever is greater)
(Bi-Polar 1=0.02 CV or 6 (uA) after 2 minutes)  (Whichever is greater)

tan &

Please see the attached standard products list

Characteristics
at Low Temperature

W.V. (V) 4 6.3 10 16 25 35 50
-25/+20 °C 7 4 3 2 2 2 2 (Impedance ratio at 120 Hz)
-40/+20°C | 15 8 6 4 4 3 3

After applying rated working voltage for 2000 hours at +105+2°C and then being stabilized
at +20°C, capacitors shall meet the following limits.

Endurance Capacitance change | +20% of initial measured value(4W.V.:+35 %, 6.3W.V.:+25 % )
tan & < 200 % of initial specified value
DC leakage current | £ initial specified value
Shelf Life After storage for 1000 hours at +105+2°C with no voltage applied and then being stabilized

at +20°C, capacitors shall meet the limits specified in Endurance. (With voltage treatment)

Resistance to
Soldering Heat

After reflow soldering (Refer to page 86 for recommended temperature profile.) 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

B Marking B Dimensions in mm (not to scale)
0.3 max A+02 ( )reference size
Example:50V 1 pF (Polarized - —~
p WF ( ) - 1 e T—j S
W.V. code 0 o
g S g
. . Capacitance Q m =
Negative polarity 1 (F)
marking P - @000
(No marking for H HB/— Series L+03 w S
the bi-polar) identification — (mm)
(HP:Bi-polar) Sze'p | L|ABl H | 1| w |P K
Lot number B |4.0|58|4.3 55MAx| 1.8 065+01]1.00.35 -0.20 to +0.15
W.V. code C |5.0|5.8|5.36.5max|2.2 0.65+0.1| 1.5 0.35 -0.20 to +0.15
. . . . . 65+0. . .35 -0.20 to +0.15
v 2 163/101 161 25135 | 50 D |6.3|5.8/6.6|7.8max |2.6 065+0.1| 1.8| 0.35
Code g|ji|A|C|E |V |H
M Case size
WV(V) | 4 6.3 10 16 25 35 50
Polar- |Polar- | Bi- |Polar-| Bi- |Polar-| Bi- |Polar-| Bi- [Polar-| Bi- |Polar-| Bi-
Cap.(uF) \lized |ized polar |ized polar |ized | polar |ized polar |ized polar |ized polar
0.1t00.47 B B
1.0 B B
2.2 B B
3.3 B B D
4.7 B B C D
6.8 B C
10 B B C D C D
22 B C D D
33 B C D D
47 B C D
68
100 C D
150 D
220 D

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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SMT Aluminum Electrolytic Capacitors

® Standard Products

W.V.| cap. Case size F\{'S}pecification F(’ggHqu. I?SSHNSQ Pag\lﬂgging
(x20%) | Dia. |Length| Size cJﬁZ'ft tan & not compliant) compliant) Qty

Code | (120Hz) | (120K El | Taping
V) | @A | (mm) | (mm) Ay, ] 2| (pcs)
47 4 5.8 B 34 0.50 EEVHB0OG470R |((1)] EEEHB0G470R |[(4)| 2000
100 5 5.8 C 61 0.50 EEVHBOG101R |(1)] EEEHBOG101R [(4)| 1000
4 150 6.3 5.8 D 82 0.50 EEVHB0G151P |((1)] EEEHBO0G151P (4)] 1000
220 6.3 5.8 D 82 0.50 EEVHB0G221P ((1)] EEEHB0G221P (4)| 1000
22 4 5.8 B 26 0.30 EEVHB0J220R (1)] EEEHB0J220R (4)| 2000
6.3 33 4 5.8 B 29 0.30 EEVHBO0J330R (1)) EEEHBO0J330R (4)| 2000
' 47 5 5.8 C 46 0.30 EEVHB0J470R (1)] EEEHBO0J470R (4)] 1000
100 6.3 5.8 D 71 0.30 EEVHB0J101P (1)) EEEHBO0J101P (4)] 1000
10 33 5 5.8 C 43 0.22 EEVHB1A330R |(1)] EEEHB1A330R (4)] 1000
10 4 5.8 B 28 0.16 EEVHB1C100R |[(1)] EEEHB1C100R (4)| 2000
16 22 5 5.8 C 39 0.16 EEVHB1C220R ((1)] EEEHB1C220R (4)| 1000
47 6.3 5.8 D 70 0.16 EEVHB1C470P |((1)] EEEHB1C470P (4)| 1000
4.7 4 5.8 B 22 0.14 EEVHB1E4R7R |1)| EEEHB1E4R7R |4)| 2000
25 6.8 4 5.8 B 25 0.14 EEVHB1E6R8R |(1)) EEEHB1EG6R8R |(4)| 2000
33 6.3 5.8 D 65 0.14 EEVHB1E330P (1)) EEEHB1E330P (4)] 1000
10 5 5.8 C 28 0.12 EEVHB1V100R |(1)] EEEHB1V100R 4)| 1000
35 22 6.3 5.8 D 55 0.12 EEVHB1V220P ((1)] EEEHB1V220P 4)| 1000
0.1 4 5.8 B 1 | 0.12| EEVHBIHRIOR [(1)| EEEHB1HRIOR |(4)| 2000
022 | 4 5.8 B 2 | 012| EEVHBIHR22R (1)] EEEHBIHR22R |4 2000
0.33 4 5.8 B 3 0.12 EEVHB1HR33R ((1)] EEEHB1HR33R |(4)| 2000
047 | 4 5.8 B 5 | 012| EEVHBIHR47R |(1)| EEEHBIHR47R |4 2000
1 4 5.8 B 10 0.12 EEVHB1H1ROR (1)) EEEHB1H1ROR |(4)| 2000
0T 4 5.8 B 16 | 0.12| EEVHBIH2R2R |(1)| EEEHB1H2R2R |(4) 2000
33 | 4 58 B 16 | 0.12| EEVHBIH3R3R |(1)| EEEHB1H3R3R |(4)| 2000
4.7 5 5.8 C 23 0.12 EEVHB1H4R7R (1)) EEEHB1H4R7R |(4)| 1000
68 | 5 58 C 23 | 0.12| EEVHBIH6R8R |(1)| EEEHB1H6R8R @) 1000
10 6.3 5.8 D 35 0.12 EEVHB1H100P |[(1)] EEEHB1H100P 4| 1000

An explanation of the taping dimensions can be found on page 84.

Reflow profiles can be found on page 86.

Endurance: 105°C 2000h

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.

Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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® Standard Products(Bi-polar)

SMT Aluminum Electrolytic Capacitors

wvl ca Case size Specification Part No. Part No. Min.
(120E/o) Dia. | Length (ii)ilz ot (}28Hi) not (tfz)cr)\ripsli'ant) | cég?)ll-ilasﬁt) Pagﬁglng
(o) (+20°C) C g | Taping

(V) | (©F) | (mm) | (mm) (mA) 2 g| (pos)
6.3 47 6.3 5.8 D 35 0.60 EEVHPOJ470P |(1)] EEEHP0J470P (4)| 1000
10 10 4 5.8 B 20 0.44 EEVHP1A100R |(1)] EEEHP1A100R (4)| 2000
33 6.3 5.8 D 26 0.44 EEVHP1A330P |(1)] EEEHP1A330P (4)| 1000

16 10 5 5.8 o] 25 0.32 EEVHP1C100R |(1)] EEEHP1C100R |(4) 1000
3.3 4 5.8 B 12 0.28 EEVHP1E3R3R |(1)] EEEHP1E3R3R |(4) 2000

o5 4.7 4 5.8 B 12 0.28 EEVHP1E4R7R |(1)] EEEHP1E4R7R (4)| 2000
10 6.3 5.8 D 28 0.28 EEVHP1E100P |(1)) EEEHP1E100P (4)| 1000

22 6.3 5.8 D 55 0.28 EEVHP1E220P |(1)) EEEHP1E220P (4)| 1000

35 2.2 4 5.8 B 10 0.24 EEVHP1V2R2R |(1)] EEEHP1V2R2R (4)| 2000
0.22 4 5.8 B 2 0.24 EEVHP1HR22R (1)) EEEHP1HR22R |(4)| 2000

0.33 4 5.8 B 3 0.24 EEVHP1HR33R |(1)] EEEHP1HR33R |(4)| 2000

50 0.47 4 5.8 B 5 0.24 EEVHP1HR47R (1)) EEEHP1HR47R |(4)] 2000
1 4 5.8 B 10 0.24 EEVHP1H1ROR |(1)] EEEHP1H1ROR |[(4)] 2000

3.3 6.3 5.8 D 16 0.24 EEVHP1H3R3P |(1)] EEEHP1H3R3P (4)) 1000

4.7 6.3 5.8 D 23 0.24 EEVHP1H4R7P |(1)] EEEHP1H4R7P |(4)] 1000

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.
Endurance: 105°C 2000h

M Frequency Correction Factor of Rated Ripple Current

Frequency (Hz)
50,60 120 1k 10k~
coefficient | 0.70 1.0 1.3 1.7

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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SMT Aluminum Electrolytic Capacitors

B Temperature Characteristics
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Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.




Panasonic SMT Aluminum Electrolytic Capacitors

B Frequency Characteristics
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Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

B Temperature Characteristics
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28 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.

Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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Surface Mount Type

Series: HC Type : V ‘%

m Features Life time: 3000 hours at 105°C - -
(68,610: 5000 hours) 1 s = '
RoHS directive compliant

m Specification

SMT Aluminum Electrolytic Capacitors

Long life

Category Temp.Range -40 ~ +105°C
Rated W.V.Range 6.3 ~ 50vV.DC
Nominal Cap.Range 0.1 ~ 1000 pF
Capacitance Tolerance +20 % (120Hz/+20°C)

12 0.01 CVor3(uA)

Leakage Gurrent After 2 minutes application of rated working voltage at +20°C (Whichever is greater)

. 6.3V | 10V 16V | 25V | 35V | 50V (120Hz / 20°C)
0.3(:) | 026 020 016 0.14 | 0.12 (10004F:0.5)
Characteristics R.V.(v.DC) 6.3 10 16 25 35 50
at Low Temperature 2(-25C)/2(20°C) 3 3 2 2 2 2
Z(-40°C)/Z(20°C) 8 ] 4 3 3 3

¢4 to ¢6 (105°C 3000h After applying rated working voltage)
08,610 (105°C 5000h After applying rated working voltage)

Endurance Capacitance change +30% of initially measured values
tand £300% of initially specified values
DC leakage current < initially specified values
Resisianceis Capacitance change =1k0.‘}fla of initiaII.y‘ measured values
3 tand £ initially specified values
Soldering Heat DC leakage current < initially specified values
m Marking = Dimensions in mm (not to scale)
Example: 50V1pF (polarized) 0.3 max A:og ( Jreference
Marking color: BLACK =) — =
T 1 1
W.V.code 0 o
] 9 T S T
Capacitance Q o =
) ' (bF) !
Negative polarity i e ———
marking(- — Series L £0. =
o) ‘ /' identification i 20 “'" = (mm)
ISzelo| L (AB| H [1| w | P K _
Lot number B | 40| 5843 | 55max| 1.8065=01 1.0 | 0.35-0.20 ~ +0.15 |
W.V.code | C |5.0/| 5.8/5.3|6.5max| 2.2/0.65+0.1 [1.5 | 0.35-0.20 ~ +0.15 |
D |63 58|66 7.8vax 2.6/065+0.1 1.8 0.35-0.20 ~ +0.15 |
v 63| 10/16 | 25/ 35| 50 . ! .
F e T latelel ul & | D8 6.3| 7.7 6.6 | 7.8uax| 2.6/06520.1 1.8 | 0.35-0.20 ~ +0.15 |
! e 1) | F 18.0/10.2|8.3 100max| 3.4/ 0.90+02 |3.1| 0.70£02
| G |100/10.2 10.3 120max | 3.5/090+£0.2 4.6 |0.70 =02
m Case size
W)
Cap.(UP)\ 6.3 10 16 25 35 50
0.1 B
0.22 B
033 B
047 . B
1 B
2.2 B
33 B
4.7 B Cc
10 B C D
22 B C D D8
33 Cc i D D8 F
47 c D D8 F
100 D D8 F G
220 D8 E G
330 E G
470 G
1000 G

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

B Standard Products

wyv. | Cap. Case Size F“L’?);;aec:ification Part NO; Pac'\ﬁi;éing
(¥20%) | Dia. Length | Size | current tand (RoHS: Qty
code | (120Hz) | (120Hz) compliant) =5 Taping
v | @» | (mm) | (mm) “oay | (1200 S| (pes)
22 4 5.8 B 26 0.30 EEEHC0J220R |(4) 2000
47 5 5.8 C 46 0.30 EEEHC0J470R |(4) 1000
63 | 100 6.3 5.8 D 71 0.30 | EEEHCOJ101P |(4)| 1000
220 6.3 7.7 D8 101 0.30 EEEHCO0J221XP |((4) 900
330 8 10.2 F 230 0.30 EEEHCO0J331P ((5) 500
1000 10 10.2 G 313 0.50 EEEHC0J102P ((5) 500
10 33 5 5.8 C 43 0.26 | EEEHC1A330R |(4)| 1000
220 8 10.2 F 160 0.26 EEEHC1A221P |(5) 500
10 4 5.8 B 28 0.2 EEEHC1C100R |(4) 2000
22 5 5.8 C 39 0.2 EEEHC1C220R |(4) 1000
16 47 6.3 5.8 D 70 0.2 EEEHC1C470P |(4) 1000
100 6.3 7.7 D8 81 0.2 EEEHC1C101XP|(4) 900
470 10 10.2 G 340 0.2 | EEEHC1C471P |(5) 500
33 6.3 5.8 D 65 0.16 EEEHC1E330P |(4) 1000
o5 47 6.3 7.7 D8 65 0.16 EEEHC1E470XP |(4) 900
100 8 10.2 F 130 0.16 EEEHC1E101P |(5) 500
330 10 10.2 G 238 0.16 | EEEHC1E331P |(5) 500
47 4.0 5.8 B 15 0.14 EEEHC1V4R7R |(4) 2000
10 5.0 5.8 C 28 0.14 EEEHC1V100R |(4) 1000
35 22 6.3 5.8 D 55 0.14 | EEEHC1V220P |4)| 1000
33 6.3 7.7 D8 57 0.14 EEEHC1V330XP |(4) 900
220 10 10.2 G 220 0.14 EEEHC1V221P |(5) 500
0.1 4 5.8 B 1 0.12 | EEEHC1HR10R |4)| 2000
0.22 4 5.8 B 2.6 0.12 EEEHC1HR22R |(4) 2000
0.33 4 5.8 B 3.2 0.12 EEEHC1HR33R |(4) 2000
0.47 4 5.8 B 5 0.12 EEEHC1HR47R |(4) 2000
1 4 5.8 B 10 0.12 | EEEHC1H1ROR |4)| 2000
2.2 4 5.8 B 16 0.12 EEEHC1H2R2R |(4) 2000
50 3.3 4 5.8 B 16 0.12 EEEHC1H3R3R |(4) 2000
4.7 5 5.8 C 23 0.12 EEEHC1H4R7R |(4) 1000
10 6.3 5.8 D 35 0.12 EEEHC1H100P |(4) 1000
22 6.3 7.7 D8 49 0.12 EEEHC1H220XP |(4) 900
33 8 10.2 F 91 0.12 EEEHC1H330P |(5) 500
47 8 10.2 F 100 0.12 EEEHC1H470P |(5) 500
100 10 10.2 G 160 0.12 EEEHC1H101P |(5) 500

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.

M Frequency Correction Factor of Rated Ripple Current

Frequency (Hz)

50,60 120 1k 10k ~
coefficient 0.70 1.0 1.3 1.7
30 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.

Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

m Endurance
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Panasonic

B Temperature Characteristics
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Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.

32



SMT Aluminum Electrolytic Capacitors

Panasonic

B Frequency Characteristics

EEEHC1A221P (10V, 220uF, Dia. 8 x 10)

EEEHCO0J220R (6.3V, 22uF, Dia. 4 x 5.8)
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SMT Aluminum Electrolytic Capacitors

Surface Mount Type

Series: HD  Type :

M Specifications

Vv

B Features Endurance: 5000h at 105°C
Vibration-proof product is available upon request.(¢8 = )

RoHS directive not compliant

6

€
ad

Category temp. range

-40 to +105°C

Rated W.V. Range

10 to 100V .DC

Nominal Cap. Range

0.47 to 330 F

Capacitance Tolerance

+20 % (120Hz/+20°C)

DC Leakage Current

| £0.01CV or 3(pA) After 2 minutes application of rated working voltage at +20°C. (Whichever is greater)

tan o

Please see the attached standard products list

Characteristics
at Low Temperature

W.V. (V) 10 | 16 | 25 | 35 | 50 | 63 |100
2(25°C) /Z(+20°C)| 8 | 5 4 | 3 3 3 | 3
Z(-40°C)/Z(+20°C)| 14 | 12 | 10 | 8 8 | 8 | 8

(Impedance ratio
at 120 Hz)

After applying rated working voltage for 5000 hours at +105+2°C and then being stabilized
at +20°C, capacitors shall meet the following limits.

Endurance Capacitance change | +30% of initial measured value
tan & =300 % of initial specified value
DC leakage current | Sinitial specified value
After storage for 1000 hours at +105+2 °C with no voltage applied and then being stabilized
at +20°C, capacitors shall meet the limits specified in Endurance (With voltage treatment)
Shelf Life +20% of initial measured value

Capacitance change
tan & 2200 % of initial specified value
DC leakage current | Sinitial specified value

Resistance to
Soldering Heat

After reflow soldering (Refer to page 86 for recommended temperature profile.) 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 | sinitial specified value

B Marking B Dimensions in mm (not to scale)
Example.16V10pF 0.3 max A0, () reference size
. e | €
Marking color : BLACK — 1K
W.V. code 2 T % T
—_ ! a
Capacitance
. . 10 (WF) ® ==t
Negative polarity L+0.3 W =
marking C HD Series —
identification Size
code| D | L |AB|Hmax| I w P K
Lot number B |4.0(58|43| 55 | 1.8| 065+0.1 | 1.0| 0.35-0.20t0 +0.15
W.V. code C |50|58|53| 65 | 22| 065:0.1 | 1.5] 0.35-0.20 to +0.15
v 10| 16| 25| 35 D |63|58|66]| 7.8 |26/ 065+0.1 | 1.8] 0.35-0.20 to +0.15
Code AJCIEV E |80/62|83| 95 | 34| 065:0.1 | 22| 0.35 -0.20 to +0.15
\ 50 | 63 | 100 F |80(10.2|8.3| 10.0 | 3.4| 0.90+0.2 | 3.1| 0.70 £0.20
Code H] J|2A G [10.010.2[10.3] 12.0 | 3.5| 090:02 | 4.6 0.70 +0.20
M Case Size
Cap.uF)\W-V-| 10(1A) | 16(1C) | 25(1E) | 35(1V) |50(1H) | 63(1J) [100(2A)
0.47 B
1.0 B
2.2 B
3.3 B E
4.7 B B C F
10 B C C D E F
22 c D D E F G
33 D E F G
47 D E F G
100 E F F G
220 F G G
330 G G

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

m Standard Products

Case size Specification Min.

W.V. Cae. Dia. | Length | Size | Ripple Impe- tan & F()SQHNS(?' Pacokigmg
(£20%) Code 85&32} (1%%??—162) (120Hy) not compliant) 2| Taping

™ | @) | (mm)| (mm) by | (9 | wo | (pcs)
100 8 62 | E 62 2.0 0.30 [EEVHD1A101P || 1000

10 | 290 8 102 | F 93 1.5 0.30 |EEVHD1A221P |(2) 500
330 | 10 102 | G 118 0.8 0.30 |EEVHD1A331P |(2) 500

10 4 58 B 20 12.0 0.20 |EEVHD1C100R |(1)) 2000

22 5 58 | C 33 7.2 0.20 |EEVHD1C220R |(1)) 1000

16 | 47 63| 58 | D 55 4.0 0.20 |EEVHD1C470P |(1)) 1000
100 8 102 | F 89 1.5 0.23 |EEVHD1C101P |(2) 500
220 | 10 102 | G 113 0.8 0.23 |EEVHD1C221P |(2) 500
4.7 4 58 | B 15 12.0 0.16 |EEVHD1E4R7R |(1)) 2000

10 5 58 | C 26 7.2 0.16 |EEVHD1E100R |(1)) 1000

o5 | 22 63| 58 | D 42 4.0 0.16 |EEVHD1E220P |(1)) 1000
33 63 | 58 | D 52 4.0 0.16 |EEVHD1E330P |(1)) 1000

47 8 62 | E 56 2.0 0.18 |EEVHD1E470P |(2)] 1000

100 8 102 | F 84 1.5 0.18 |EEVHD1E101P |(2) 500
330 | 10 102 | G 112 0.8 0.18 |EEVHD1E331P |(2) 500
4.7 4 58 | B 17 12.0 0.13 |EEVHD1V4R7R |(1)) 2000

10 5 58 | C 28 7.2 0.13 |EEVHD1V100R |(1)) 1000

22 63| 58| D 47 4.0 0.13 |EEVHD1V220P (1)) 1000

35 33 8 6.2 E 53 2.0 0.16 |EEVHD1V330P |(2)| 1000
47 8 102 | F 79 1.5 0.16 |EEVHD1V470P |(2) 500
100 | 10 102 | G 101 0.8 0.16 |EEVHD1V101P |(2) 500
220 | 10 102 | G 106 0.8 0.16 |EEVHD1V221P |(2) 500
0.47 4 58 | B 5 12.0 0.12 |EEVHD1HR47R |(1)) 2000
1.0 4 58 | B 7 12.0 0.12 |EEVHD1H1ROR |(1)) 2000
2.2 4 58 | B 12 12.0 0.12 |EEVHD1H2R2R |(1)] 2000
3.3 4 58 B 16 12.0 0.12 |EEVHD1H3R3R |(1)) 2000

S0 | 47 5 58 | C 21 7.2 0.12 |EEVHD1H4R7R |(1)] 1000
10 63| 58| D 33 4.0 0.12 |EEVHD1H100P |(1)) 1000

22 8 62 | E 50 2.0 0.14 |EEVHD1H220P |(2)| 1000

33 8 102 | F 74 1.5 0.14 |EEVHD1H330P |(2) 500

47 10 102 | G 94 0.8 0.14 |EEVHD1H470P |(2) 500

10 8 62 | E 45 2.0 0.18 |EEVHD1J100P |(2) 1000

63 | 22 8 102 | F 65 1.5 0.18 |EEVHD1J220P |(2) 500
33 10 102 | G 80 0.8 0.18 |EEVHD1J330P |(2) 500

3.3 8 62 | E 30 2.0 0.18 |EEVHD2A3R3P |(2) 1000
100 |47 8 102 | F 50 1.5 0.18 |EEVHD2A4R7P |(2) 500
10 8 102 | F 55 1.5 0.18 |EEVHD2A100P |(2) 500

22 10 102 | G 70 0.8 0.18 |EEVHD2A220P | (2) 500

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.
Endurance: 105°C 5000h

M Frequency Correction Factor of Rated Ripple Current

Frequency (Hz)
50 <f <100100 <f <1K1k<f <10k 10k <f
coefficient 0.70 1.0 1.3 1.7

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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m Endurance

—O— EEVHD1V4R7R (35V4.7uF, 04x5.8)
—=<>- EEVHD1V220P (35V22uF, 96.3x5.8)
---A-- EEVHD1V101P (35V100pF, 210x10.2)

at 105°C

|

l
—_ |
e < N
o |
(o)) |
C |
© |
(-_C) |

|
[0} |
8 |
c«c-20FrFr------------------—-—-—-—-—-—-"—-\+-—-— - ——V—.. - === — = —
s |
8 |
© |
O-80 F-mmmmmm -

|

|

l

0 1000 2000 3000 4000 5000 6000 7000

Time (h)

60 | T T

| |
Post Test Requirement: 0.39max (dia.< ©6.3)
0.48max (dia.> 28)

,,,,,,,,,,, L __L
| |
| |
| |

TR e R
| |
| |
| |
| |

| | | |

| | | |

R R S S S R S S S S S ST |

0 1000 2000 3000 4000 5000 6000 7000

Time (h)

10 T T T T

r | | | |

| | | |

| | | |

D e :
= | | | |
~ | | | |
-— | | | |
g 6 | | | |
S | | | |
O | | | |
2 4f : : : :
o L | | | |
X | | | | |
8 [ | | | |
S e . . . g
| | | |

e S ST SN

3000 4000 5000 6000 7000

Time (h)
36 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.

Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



SMT Aluminum Electrolytic Capacitors

@® Diameter g10x10.2

O Capacitance

B Temperature Characteristics

® Diameter g8x6.2
O Capacitance
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Panasonic

B Temperature Characteristics — ESR

® 16V

at20°C
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Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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® EEVHD1V101P (35V 100pF, 210x10.2)
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B Temperature Characteristics
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SMT Aluminum Electrolytic Capacitors

Surface Mount Type

Series: FC  Type :V E 5 €&
B Features Endurance : 105°C 1000 h e ~
Low impedance (1/2 for HA series) [ ¢ ‘“*
5.4 mm height ( £06.3) et e 0
Vibration-proof product is available upon request.($8 <)
RoHS directive compliant(Parts No:EEE*)
B Specifications
Category temp. range -40 to +105°C
Rated W.V. Range 6.3 to 50V .DC
Nominal Cap. Range 1 to 1500p F
Capacitance Tolerance +20 % (120Hz/+20°C)
DC Leakage Current | £ 0.01 CV or 3(u A) after 2 minutes (Whichever is greater)
WV.(V) |63 | 10 |16 | 25 | 35 | 50 (120Hz/+20°C)
tan &
tan & 0.26 | 0.19] 0.16] 0.14] 0.12] 0.12 (max.)
Characteristics W.V. (V) 6.3 10 16 25 35 50
at Low Temperature 25/4+20°C | 2 2 2 2 2 2 (Impedance ratio at 120 Hz)
P -40 / +20 °C 3 3 3 3 3 3

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

Endurance Capacitance change | +20% of initial measured value
tan & =200 % of initial specified value
DC leakage current | <initial specified value
Shelf Life After storage for 1000 hours at +105+2°C with no voltage applied and then being stabilized

at +20°C, capacitors shall meet the limits specified in Endurance.(With voltage treatment)

Resistance to
Soldering Heat

After reflow soldering (Refer to page 86 for recommended temperature profile), 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 | sinitial specified value

B Marking B Dimensions in mm (not to scale)
( )reference size
Example:35V 1 pF (Polarized) 0.3 max Ax02
ﬂ " 'K] E
W.V. code 0 N !
. E T o T
Capacitance =) & =
N | 1 (HF) <
egative polarity -
marking V FC Series L33 ® w =
identification ~ (mm)
Sizel p| L |AaBl H | 1| w |P K
Lot number code
B |4.0|5.4|4.3 |55mAx|1.8]0.65+01]1.0 [0.35 -0.20 to +0.15
W.V. code C |5.0/5.4]5.3|6.5max|2.2|065+0.1/1.5 | 0.35 -0.20 to +0.15
D |6.3]5.4]6.6 |7.8wax|2.6]065+0.1/1.8 [0.35 -0.20 to +0.15
v 63110 16 25 35) 50 E |80 6.2/8.3]9.5mAx|3.4 |065:0.1/2.20.35 -0.20 to +0.15
Code | j|AJCJEJVH F_18.0110.2/8.3 10.0MAX 3.4 [0.90+02| 3.1 |0.70 %02
G [100[10.2[10.3120max| 3.5 [090+£02[ 4.6 [0.70 +02
H Case size B Impedance (Q2) (100kHz/+20°C)
Cap.ei VMV 6.3 (0J) |10 (1A) |16 (1C) |25 (1E) |35 (1V) |50(1H) (6.3 to 35W.V)
1to 3.3 B B Size Code B| C D E F G
4.7 B c Impedance | 3.0| 1.8| 1.0| 0.4| 0.3| 0.15
6.8 B C 5
10 B C
22 B c D D E (SOW.V)
33 C D E F Size Code B C D E F G
pe < D E E G Impedance | 5.0| 3.0, 2.0 0.7] 0.6/ 0.3
100 D E E F G G
150 E
220 E F G G G G
330 F G G G
470 G G G
680 G
1000 G G
1500 G

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.

Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

m Standard Products

ca Case size Specification Part No. Part No. Pa(l:\lll(ie:].in
WV (t20€/°) Dia. | Length (S:Ci)zg (%gfgﬁ) (1%%5%2) not (g)?r'ﬁi'ant) -1 céa%ll_i'asrit) 5 Qt)g ’
(+105°C) | (+20°C) 8 o} Taping
(V) | (WF) | (mm) | (mm) (mA) | (Q) 8 2| (pcs)
22 4 5.4 B 60 3.00 | EEVFCO0J220R |(1)] EEEFC0J220R |(4) 2000
47 5 5.4 c 95 1.80 | EEVFCO0J470R (1)) EEEFC0J470R |(4) 1000
68 6.3 5.4 D 140 1.00 | EEVFC0J680P (1)) EEEFC0J680P |(4) 1000
100 6.3 5.4 D 140 1.00 | EEVFCO0J101P (1)) EEEFCO0J101P |(4) 1000
63 | 220 8 6.2 E 230 | 0.40| EEVFC0J221P |@| EEEFC0J221P |(5) 1000
330 8 10.2 F 450 0.30 | EEVFC0J331P || EEEFCO0J331P |(5) 500
1000 10 10.2 G 670 0.15| EEVFC0J102P || EEEFC0J102P |(5) 500
1500 10 10.2 G 670 0.15| EEVFC0J152P |(2)| EEEFCO0J152P |(5) 500
33 5 5.4 c 95 1.80 | EEVFC1A330R (1)) EEEFC1A330R |(4) 1000
100 8 6.2 E 230 0.40 | EEVFC1A101P || EEEFC1A101P |(5) 1000
10 150 8 6.2 E 230 0.40 | EEVFC1A151P || EEEFC1A151P |(5) 1000
220 8 10.2 F 450 0.30 | EEVFC1A221P || EEEFC1A221P |(5) 500
470 10 10.2 G 670 0.15 EEVFC1A471P |2 EEEFC1A471P |(5) 500
1000 10 10.2 G 670 0.15| EEVFC1A102P |2 EEEFC1A102P |(5) 500
10 4 5.4 B 60 3.00 | EEVFC1C100R |(1)] EEEFC1C100R |4) 2000
22 5 5.4 c 95 1.80 | EEVFC1C220R (1)] EEEFC1C220R |(4) 1000
47 6.3 5.4 D 140 1.00 | EEVFC1C470P (1)) EEEFC1C470P |4 1000
68 8 6.2 E 230 0.40 | EEVFC1C680P (2| EEEFC1CesoP |(5) 1000
16 100 8 6.2 E 230 0.40 | EEVFCi1C101P || EEEFC1C101P_ |(3) 1000
220 10 10.2 G 670 0.15| EEVFC1C221P |2 EEEFC1C221P_|(5) 500
330 10 10.2 G 670 0.15| EEVFC1C331P |2 EEEFC1C331P |(5) 500
470 10 10.2 G 670 0.15 EEVFC1C471P |2 EEEFC1C471P [(5) 500
680 10 10.2 G 670 0.15| EEVFC1C681P |2 EEEFC1C681P |(5) 500
6.8 4 5.4 B 60 3.00| EEVFC1E6R8R |(1)] EEEFC1E6RSR |(4) 2000
22 6.3 5.4 D 140 1.00 | EEVFC1E220P (1)) EEEFC1E220P |(4) 1000
33 6.3 5.4 D 140 1.00 | EEVFC1E330P (1)) EEEFC1E330P |4) 1000
47 8 6.2 E 230 0.40 | EEVFC1E470P || EEEFC1E470P |(5) 1000
25 68 8 10.2 F 450 0.30 EEVFC1E680P |(2) EEEFC1E680P |(5) 500
100 8 10.2 F 450 0.30 | EEVFC1E101P |@| EEEFC1E101P |(5) 500
220 10 10.2 G 670 0.15| EEVFC1E221P || EEEFC1E221P |(5) 500
330 10 10.2 G 670 0.15| EEVFC1E331P || EEEFC1E331P |(5) 500
470 10 10.2 G 670 0.15| EEVFC1E471P || EEEFC1E471P |(5) 500
1 4 5.4 B 60 3.00| EEVFC1VIROR |(1)] EEEFC1ViROR |(4) 2000
2.2 4 5.4 B 60 3.00| EEVFCi1V2R2R |(1)] EEEFC1V2R2R |(4) 2000
3.3 4 5.4 B 60 3.00 | EEVFC1V3R3R |(1)] EEEFC1V3R3R |(4) 2000
4.7 4 5.4 B 60 3.00| EEVFC1V4R7R |(1)] EEEFC1V4R7R |(4) 2000
6.8 5 5.4 C 95 1.80 | EEVFC1V6R8R (1)) EEEFC1V6R8R |(4) 1000
35 10 5 5.4 C 95 1.80 | EEVFC1V100R (1)) EEEFC1V100R |4) 1000
22 6.3 5.4 D 140 1.00 | EEVFC1V220P (1)) EEEFC1V220P |4) 1000
33 8 6.2 E 230 0.40 | EEVFC1V330P (2| EEEFC1v330P |(5) 1000
47 8 6.2 E 230 0.40 | EEVFC1v470P (2| EEEFC1v470P |) 1000
100 10 10.2 G 670 0.15 EEVFC1V101P  [@| EEEFC1Vi01P  |®) 500
220 10 10.2 G 670 0.15| EEVFC1V221P || EEEFC1V221P |(5) 500

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.
Endurance: 105°C 1000h

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

m Standard Products

wvl ca Case size Specification I?ggHqu. I?ggHNSc?. Pa(l;\fl(;ndmg
1 izo'?,/; y| Dia. | Length gf,f,g (%@EE) impe- not compliant) | compliant) Qty
(+105°C) (Efzogfﬁcz)) ol | Taping
(V)| (F) | (mm) | (mm) mA) | (@ e 2 (pcs)
35 330 10 10.2 G 670 0.15 EEVFC1V331P (2) EEEFC1V331P (5) 500
1 4 5.4 B 30 | 5.00 EEVFC1H1IROR (1)) EEEFC1H1ROR |(4) 2000
2.2 4 5.4 B 30 5.00 EEVFC1H2R2R (1) EEEFC1H2R2R |(4)] 2000
3.3 4 54 B 30 5.00 EEVFC1H3R3R (1) EEEFC1H3R3R |(4)| 2000
4.7 5 5.4 C 50 3.00 EEVFC1H4R7R |(1) EEEFC1H4R7R |(4)] 1000
50 10 6.3 5.4 D 70 2.00 EEVFC1H100P  [(1) EEEFC1H100P (4), 1000
22 8 6.2 E 120 0.70 EEVFC1H220P [(2) EEEFC1H220P (5)] 1000
33 8 10.2 F 300 0.60 EEVFC1H330P  [(2) EEEFC1H330P (5) 500
47 10 10.2 G 500 0.30 EEVFC1H470P  |(2) EEEFC1H470P (5) 500
100 10 10.2 G 500 0.30 EEVFC1H101P_ |(2) EEEFC1H101P (5) 500
220 10 10.2 G 500 0.30 EEVFC1H221P |(2) EEEFC1H221P (5) 500

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.
Endurance: 105°C 1000h

W Frequency Correction Factor of Rated Ripple Current

Frequency (Hz)
50,60 120 1k 10k 100k~
coefficient 0.70 0.75 0.90 0.95 1.00

42 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic

B Temperature Characteristics

SMT Aluminum Electrolytic Capacitors
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Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

B Frequency Characteristics

©6.3WV ©16WV
—O— EEVFG0J220R (6.3V22uF, ¢ 4x5.4) —O——EEVFG1G100R (16V10uF, ¢ 4x5.4)
- = @ - -EEVFCOJ101P (6.3V100uF, $ 6.3x5.4) at 20°C = = @ - -EEVFC1C470P (16V47uF. $6.3x5.4)  at 20°C
— -/ - EEVFC0J331P (6.3V330uF. $8x10.2)  n=3 000 -t - EEVFC1C331P (16V330uF, $10x10.2)  n=3
100
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e g 10—
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—O— EEVFC1H3R3R (50V3.3uF, ¢ 4x5.4) —O—EEVFC1C470P(16V47uF, ¢ 6.3x5.4) o
- = @ - ~EEVFGIH100P (50V10uF.$ 63x5.4)  at 20°C -« @ - ~EEVHAIC4TOP(16VATUF, $ 6.3x5.4) ™ 20

= =fr— = EEVFC1H470P (50V47uF, ¢ 10x10.2) n=3 n=3

Impedance (Q)
Impedance (Q)

o bl e e cnld Lo on Lwead o L0 o I
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44 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
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SMT Aluminum Electrolytic Capacitors

B Temperature Characteristics
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Panasonic

SMT Aluminum Electrolytic Capacitors

Surface Mount Type

Series: FK

M Features

Type

Vv

Endurance: 2000 to 5000h at105°C

Low impedance (40 to 60% less than FC series)
Miniaturized(30 to 50% less than FC series)
Vibration-proof product is available upon request.(08 <)

RoHS directive compliant(Parts No:EEV+ ¢12.5 £,EEE*)

B Specifications

b

q |

Category temp. range

-55 to +105°C

Rated W.V. Range

6.3 to 100V .DC

Nominal Cap. Range

3.3 to 6800 i F

Capacitance Tolerance

+20 % (120Hz/+20°C)

DC Leakage Current

| £0.01CVor 3(uA) After 2 minutes application of rated working voltage at +20°C. (Whichever is greater)

tan &

Please see the attached standard products list

W.V. (V) 63 |10 |16 |25 |35 |50 |63 |80 |100
Characteristics Z(25°C) /1 Z(+20°C) | 2 2 2 2 2 2 2 2 2 (Impedance ratio
at Low Temperature Z(-40°C)/Z(+20°C) | 3 3 3 3 3 3| 3] 3| 3 at 120 Hz)
Z(-55°C)/ Z(+20°C) | 4 4 4 3 3 3| 3] 3] 3

After applying rated working voltage at +105+2°C for 2000 hours ( zdia.12.5 and suffix
“G” in dia.8 to 10 are 5000 hours)the capacitors shall meet the limits specified below.
Post-test requirement at +20°C.

Endurance
Capacitance change | +30% of initial measured value (Suffix “G” is 35%)
tan d £200 % of initial specified value (Suffix “G” is 300%)
DC leakage current | Zinitial specified value
Shelf Life After storage for 1000 hours at +105+2 °C with no voltage applied and then being stabilized

at +20°C, capacitors shall meet the limits specified in Endurance(With voltage treatment)

Resistance to
Soldering Heat

Capacitance change

+10% of initial measured value

tan o

Sinitial specified value

DC leakage current

Zinitial specified value

After reflow soldering (Refer to page 86 for recommended temperature profile) and then
being stabilized at +20°C, capacitor shall meet the following limits.

m Marking
Example.16V10uF
Marking color : BLACK
W.V. code
Capacitance
10 (uF)
Negative polarity
marking C FK Series
identification
Lot number
(§¢1 2.5) W.V. code
Capacitance
oo — (HP)
Negative polarit
magr]king P Y O FK Series
identification
Lot number
W.V. code
Vv 63| 10 | 16 | 25 | 35
Code j A C E \Y
\ 50 | 63| 80| 100
Code H J K 2A

m Dimensions in mm (not to scale)

() reference size
03max A+02
4'K
L —
7 &
[m)
<
B~G=L=0.3 S =T
H~K=L+0.5 -
Size | p | | | AB|Hmax| I w P K
code ' |
B |40|58 43| 55 |1.8|0.65+0.1|1.0| 0.35-0.20t0 +0.15
C |50|58|53| 65 |22]0.65+0.1|1.5| 0.35-0.20 to +0.15
D |63|58 66| 7.8 |26/0.65+0.1|1.8| 0.35-0.20 to +0.15
D8 |6.3|77 |6.6| 7.8 |26 0.65+0.1|1.8| 0.35-0.20 to +0.15
E |80/6.2 83| 95 |3.4|0.65+0.1| 22| 0.35-0.20 to +0.15
F |80102|8.3|10.0 |3.4|0.90+0.2| 3.1| 0.70 +0.20
G |[100]102 |10.3| 12.0 | 35| 0.90+0.2 | 4.6| 0.70 +0.20
H13 [125|135 |13.5| 15.0 | 4.7 | 0.90+0.3 | 4.4 | 0.70 +0.30
J16 |16.0|165 [17.0| 19.0 | 55| 1.20+0.3 | 6.7| 0.70 +0.30
K16 [18.0|165 |19.0| 21.0 | 6.7 | 1.20+0.3 | 6.7 | 0.70 +0.30

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

W Case size VS Capacitance, Impedance and Ripple current :{{?g;‘e’agfr?é(g;/ Jrggkrﬂrﬁiﬁ%gﬁhu 105°C)
IRNAY 6.3 10 16
Cap?ﬁlg;ince Size | Impedance (fﬂfrzft Size | Impedance E:Frzlr?t Size | Impedance (?L:frglr?t
10 B 1.35 90
22 B 1.35 920 B 1.35 90 c(B) | 0.7(1.35) 160(90)
33 C(B) | 0.7(1.35) 160(90)
47 C(B) | 0.7(1.35) 160(90) D) | 0.36(0.7) 240(160)
68 D 0.36 240
100 D(C) 0.36(0.7) 240(160) D 0.36 240
150 D 0.36 240 D8 0.34 280
220 D 0.36 240 D8 0.34 280 D8 0.34 280
E 0.26 300 E 0.26 300
330 D8 0.34 280 OF 0.16 600 OF 0.16 600
E 0.26 300
470 OF 0.16 600 OF 0.16 600 OF 0.16 600
680 ©F 0.16 600 ©G 0.08 850
1000 OF 0.16 600 ©G 0.08 850
1500 ©G 0.08 850 H13 0.06 1100
2200 H13 0.06 1100
3300 H13 0.06 1100 J16 0.035 1800
4700 J16 0.035 1800 K16 0.033 2060
6800 J16 0.035 1800 K16 0.033 2060
W.V. 25 35 50
Cap?&':tﬁnce Size | Impedance fdfr‘é'r?t Size | Impedance CFSE’ZI:t Size | Impedance (fﬂfrz'r?t
4.7 B 1.35 90 B 29 60
10 B 1.35 90 C(B) 0.7(1.35) 160(90) D(C) 0.88(1.52) 165(85)
22 C 0.7 160 C 0.7 160 D 0.88 165
33 D(C) 0.36(0.7) 240(160) D 0.36 240 D8 0.68 195
E 0.68 195
47 D 0.36 240 D 0.36 240 E(D8) 0.68 195
68 D 0.36 240 D8 0.34 280
100 D8 0.34 280 D8 0.34 280 OF 0.34 350
E 0.26 300 OF 0.16 600
150 ©F 0.16 600 ©F 0.16 600 @G 0.18 670
220 ©F 0.16 600 ©F 0.16 600 ©G 0.18 670
330 OF 0.16 600 ©G 0.08 850 H13 0.12 900
390 H13 0.12 900
470 ©G 0.08 850 H13 0.06 1100 J16 0.073 1610
680 H13 0.06 1100 J16 0.073 1610
1000 H13 0.06 1100 J16 0.035 1800 J16 0.073 1610
1500 J16 0.035 1800
2200 J16 0.035 1800
3300 K16 0.033 2060
W.V. 63 80 100
Cap?ﬁl'__‘)ance Size | Impedance gfﬁﬁ Size | Impedance gﬂﬁgﬁ Size | Impedance (?L:frgft
3.3 c 5 25
4.7 C 3 50 D 3 40
10 D 1.5 80 D8 2.4 60
E 2.4 60
22 D8 1.2 120 F 1.3 130 F 1.3 130
E 1.2 120 F 1.3 130
33 F 0.65 250 F 1.3 130 G 0.7 200
47 F 0.65 250 G 0.7 200 H13 0.32 500
68 F 0.65 250 H13 0.32 500 H13 0.32 500
100 G 0.35 400 H13 0.32 500 J16 0.17 793
150 H13 0.16 800 H13 0.32 500 J16 0.17 793
220 H13 0.16 800 K16 0.153 917
330 J16 0.17 793 K16 0.153 917
470 J16 0.082 1410 K16 0.153 917
680 K16 0.080 1690

();Miniaturization type (©Life time 5000h available upon request(suffix : G)

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic

® Standard Products

SMT Aluminum Electrolytic Capacitors

c Case size _ Specification PsrtHNSQ. PsrtHNSq. Pachﬁ:g'ing

WV (12%'2/;) Dia. | Length Size Cubort | danes | tan 8 not(co?npli'ant) 7 cém?)liaﬁt) | Qy
(100kH2) (100@8) ‘(138”3 2 &| Taping

(V) | (UF) [(mm)|(mm) (+(1r(r)15Ac);) (+22(§)2) ] 2| (pcs)
22 58 | B 90 | 1.35 | 0.26 | EEVFKO0J220R (1)] EEEFKO0J220R  |(4) 2000

47 58 | B 90 | 1.35 | 0.26 | EEVFKO0J470UR |(1)] EEEFK0J470UR |(4) 2000

58 | C | 160 | 0.70 | 0.26 | EEVFK0J470R (1)] EEEFK0J470R  |(4) 1000

100 58| C | 160 | 0.70 | 0.26 | EEVFK0J101UR |(1)] EEEFKOJ101UR |4) 1000

58 | D | 240 | 0.36 | 0.26 | EEVFKOJ101P (1)] EEEFKOJ101P  |(4) 1000

63 | 220 58 | D | 240 | 0.36 | 0.26 | EEVFK0J221P (1)] EEEFK0J221P  |(4) 1000
330 7.7 | D8 | 280 | 0.34 | 0.26 | EEVFKOJ331XP |(1)| EEEFK0J331XP |(4) 900

62 | E | 300 | 0.26 | 0.26 | EEVFK0J331P (2)] EEEFK0J331P _ |(5) 1000

470 10.2 F | 600 | 0.16 | 0.26 | EEVFK0J471P (2)) EEEFKOJ471P_ |(5) 500

1000 10.2 F | 600 | 0.16 | 0.26 | EEVFK0J102P (2)) EEEFK0J102P  |(5) 500

1500 | 10 |10.2 | G | 850 | 0.08 | 0.26 | EEVFK0J152P (2)] EEEFK0J152P  |(5) 500
3300 | 12,5 |13.5 |H13 |1100 | 0.06 | 0.30 EEVFKO0J332Q |(2) 200
6800 | 16 |16.5 |J16 |1800 | 0.035| 0.36 EEVFKOJ682M  [(2) 125

22 4 58 | B 90 | 1.35 | 0.19 | EEVFK1A220R  |(1)] EEEFK1A220R |(4) 2000

33 4 | 58| B 90 | 1.35 | 0.19 | EEVFK1A330UR |(1)] EEEFK1A330UR |(4) 2000

5 58 | C | 160 | 0.70 | 0.19 | EEVFK1A330R  |(1)| EEEFK1A330R |(4) 1000

150 | 63 | 58| D | 240 | 0.36 | 0.19 | EEVFK1A151P  |(1)] EEEFK1A151P  |4) 1000

000 |68 | 77 | D8 | 280 | 0.34 | 0.19 | EEVFK1A221XP |(1)] EEEFK1A221XP |(4) 900

10 8 62 | E | 300 | 026 | 0.19 | EEVFK1A221P  |(2| EEEFK1A221P [(5) 1000
330 8 |102 | F | 600 | 0.16 | 0.19 | EEVFK1A331P |2 EEEFK1A331P |(5) 500

470 8 |10.2 F | 600 | 0.16 | 0.19 | EEVFK1A471P  |(2)) EEEFK1A471P |(5) 500

680 8 |10.2 F | 600 | 0.16 | 0.19 | EEVFK1A681P |2 EEEFK1A681P |(5) 500

1000 | 10 102 | G | 850 | 0.08 | 0.19 | EEVFK1A102P (2| EEEFK1A102P |(5) 500
2200 | 12.5 |13.5 |H13 [1100 | 0.06 | 0.21 EEVFK1A222Q |(2) 200
4700 | 16 |16.5 |J16 |1800 | 0.035| 0.25 EEVFK1A472M |(2) 125
6800 | 18 |16.5 |K16 |2060 | 0.033| 0.29 EEVFK1A682M [(2) 125

10 4 | 58| B 90 | 1.35 | 0.16 | EEVFK1C100R |(1)] EEEFK1C100R |(4) 2000

20 4 | 58| B 90 | 1.35 | 0.16 | EEVFK1C220UR |(1)] EEEFK1C220UR |(4) 2000

5 58| C | 160 | 0.70 | 0.16 | EEVFK1C220R |(1)] EEEFK1C220R |(4) 1000

47 5 58 | C | 160 | 0.70 | 0.16 | EEVFK1C470UR |(1)] EEEFK1C470UR |(4) 1000

63 | 58 | D | 240 | 0.36 | 0.16 | EEVFK1C470P  |(1)| EEEFK1C470P |(4) 1000

16 68 63 | 58 | D | 240 | 0.36 | 0.16 | EEVFK1C680P |(1)| EEEFK1C680P |(4) 1000
100 6.3 | 5.8 D 240 0.36 0.16 EEVFK1C101P (1)) EEEFK1C101P |(4) 1000

150 | 6.3 | 7.7 | D8 | 280 | 0.34 | 0.16 | EEVFK1C151XP |(1)] EEEFK1C151XP |(4) 900

ooo | 63| 7.7 | D8 | 280 | 0.34 | 0.16 | EEVFK1C221XP |(1)| EEEFK1C221XP |(4) 900

8 62 | E | 300 | 0.26 | 0.16 | EEVFK1C221P  |(2| EEEFK1C221P |(5) 1000

330 8 |10.2 F | 600 | 0.16 | 0.16 | EEVFK1C331P  |(2)| EEEFK1C331P |(5) 500

470 8 |10.2 F | 600 | 0.16 | 0.16 | EEVFK1C471P  |(2| EEEFK1C471P |(5) 500

680 | 10 |10.2 | G | 850 | 0.08 | 0.16 | EEVFKIC681P || EEEFK1C681P |(5) 500

1500 | 12.5 |13.5 |H13 [1100 | 0.06 | 0.16 EEVFK1C152Q |(2) 200
3300 | 16 |16.5 |J16 |1800 | 0.035| 0.20 EEVFK1C332M |(2) 125
4700 | 18 |16.5 |K16 |2060 | 0.033| 0.22 EEVFK1C472M |(2) 125

o5 10 4 5.8 B 90 | 1.35 | 0.14 | EEVFKIE100R |(1)] EEEFK1E100R |(4) 2000
22 5 58 | C 160 | 0.7 0.14 | EEVFK1E220R  |(1)] EEEFK1E220R |(4) 1000

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.
Endurance: 105°C 2000h - 5000h

48 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.




Panasonic SMT Aluminum Electrolytic Capacitors

m Standard Products

Wy, Cap. Case size. . ISpetltifica_tion I?ggHNSc!. I?grc:HNSc?. Pacl\lllgéing
(+20%) | Dia. | Length| Size cumet donce | tan & not compliant) | compliant) Qty
Code | (100kHz) | (100kHz)| (120H2) D 2| Taping

(WF) |(mm) (mm) D) | 680y ") | (+200) s g (pes)
33 5 | 58| C 160 | 0.7 0.14 | EEVFK1E330UR |(1)] EEEFK1E330UR |(4) 1000
6.3 | 5.8 D 240 | 0.36 | 0.14 | EEVFK1E330P  |(1)] EEEFK1E330P |(4) 1000

47 6.3 | 5.8 D 240 | 0.36 | 0.14 | EEVFK1E470P  |(1)] EEEFK1E470P |(4) 1000
68 6.3 | 5.8 D 240 | 0.36 | 0.14 | EEVFK1E680P |(1)] EEEFK1E680P |(4) 1000
100 63| 77 | D8 | 280 | 0.34 | 0.14 | EEVFKIE101XP |(W)| EEEFK1E101XP |4) 900
o5 8 | 6.2 E 300 | 0.26 | 0.14 | EEVFKIE101P  |(@| EEEFK1E101P |(5) 1000
150 8 1102 F 600 | 0.16 | 0.14 | EEVFKIE151P  |(?| EEEFK1E151P |(5) 500
220 8 102 F 600 | 0.16 | 0.14 | EEVFK1E221P || EEEFK1E221P |(5) 500
330 8 |10.2 F 600 | 0.16 | 0.14 | EEVFK1E331P || EEEFK1E331P |(5) 500
470 10 102 | G 850 | 0.08 | 0.14 | EEVFK1E471P || EEEFK1E471P |(5) 500
1000 | 12.5|13.5 | H13| 1100 | 0.06 | 0.14 (2)] EEVFK1E102Q |(@)] 200
2200 16 |16.5 | J16 | 1800 | 0.035| 0.16 (2)| EEVFK1E222M |(2)] 125
3300 18 |16.5 | K16 | 2060 | 0.033| 0.18 (2] EEVFK1E332M [ 125
4.7 4 | 5.8 B 90 | 1.35 | 0.12 | EEVFK1V4R7R |(1)] EEEFK1V4R7R |4 2000
10 4 | 58| B 90 | 1.35 | 0.12 | EEVFK1V100UR |(1)] EEEFK1V100UR || 2000
5 | 58, C 160 | 0.70 | 0.12 | EEVFK1V100R  |(1)] EEEFK1V100R |®| 1000

22 5 | 58| C 160 | 0.70 | 0.12 | EEVFK1V220R |(1)] EEEFK1V220R || 1000
33 6.3 | 5.8 D 240 | 0.36 | 0.12 | EEVFK1V330P  |(1)| EEEFK1Vv330P |4 1000
47 6.3 | 5.8 D 240 | 0.36 | 0.12 | EEVFK1V470P  |(1)] EEEFK1v470P |4 1000
68 63| 77 | D8 | 280 | 0.34 | 0.12 | EEVFK1V680XP |(1)] EEEFK1V680XP |4 900
351 400 63| 77 | D8 | 280 | 0.34 | 0.12 | EEVFK1V101XP |(1)| EEEFK1V101XP |4 900
8 |10.2 F 600 | 0.16 | 0.12 | EEVFK1V101P  |(®| EEEFK1V101P |5 500

150 8 |10.2 F 600 | 0.16 | 0.12 | EEVFK1V151P  |(2)) EEEFK1V151P |(5) 500
220 8 |10.2 F 600 | 0.16 | 0.12 | EEVFK1V221P |2 EEEFK1V221P |(5) 500
330 10 |10.2 G 850 | 0.08 | 0.12 | EEVFK1V331P |(2)) EEEFK1V331P |(5) 500
470 12.5|13.5 | H13| 1100 | 0.06 | 0.12 EEVFK1V471Q |(@)] 200
680 | 125|135 | H13| 1100 | 0.06 | 0.12 EEVFK1V681Q |(@) 200
1000 16 |16.5 | J16 | 1800 | 0.035| 0.12 EEVFK1V102M |(2)] 125
1500 16 |16.5 | J16 | 1800 | 0.035| 0.12 EEVFK1V152M |(2) 125
4.7 4 5.8 B 60 | 2.9 0.10 | EEVFK1H4R7R |(1)] EEEFK1H4R7R |(4) 2000
10 5 | 5.8 C 85 | 1.52 | 0.10 | EEVFK1H100UR |(1)] EEEFK1H100UR |(4) 1000
6.3 | 5.8 D 165 | 0.88 | 0.10 | EEVFK1H100P  |(1)] EEEFK1H100P |(4)] 1000

22 6.3 | 5.8 D 165 | 0.88 | 0.10 | EEVFK1H220P |(1)] EEEFK1H220P |(4)) 1000
33 63| 7.7 | D8 | 195 | 0.68 | 0.10 | EEVFK1H330XP |(1)] EEEFK1H330XP |(4) 900
8 6.2 E 195 | 0.68 | 0.10 | EEVFK1H330P |(2| EEEFK1H330P |[(5)) 1000

50 47 63 | 77 | D8 | 195 | 0.68 | 0.10 | EEVFK1H470XP |(1)] EEEFK1H470XP |(4) 900
8 | 6.2 E 195 | 0.68 | 0.10 | EEVFK1H470P || EEEFK1H470P |(5) 1000

100 8 |10.2 F 350 | 0.34 | 0.10 | EEVFK1H101P || EEEFK1H101P |(5) 500
150 10 [102 | G | 670 | 018 | 0.10 | EEVFK1H151P  |(@| EEEFK1H151P |(5) 500
220 10 |10.2 | G 670 | 0.18 | 0.10 | EEVFK1H221P _ |(2)| EEEFK1H221P_|(5) 500
330 | 125[13.5 | H13| 900 | 0.12 | 0.10 EEVFK1H331Q ()] 200
390 | 125[138.5 | H13| 900 | g.12 | 0.10 EEVFK1H391Q |2 200
470 16 |16.5 | J16 | 1610 | 0.073| 0.10 EEVFK1H471M |(@) 125
680 16 |16.5 | J16 | 1610 | 0.073| 0.10 EEVFK1H681M |2 125
1000 16 |16.5 | J16 | 1610 | 0.073| 0.10 EEVFK1H102M |(2) 125

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.
Endurance: 105°C 2000h - 5000h

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.




Panasonic

m Standard Products

SMT Aluminum Electrolytic Capacitors

Case size ' Specification l?agHqu. F(’ggHNSo_. Pac’\|/|<g]§ing
W.V. (52?)2/;) Dia. | Length %iosz gj'frgl,?t c','gﬁgé (1";8H62) not compliant) | compliant) Qty
s (e (o
(V) | (WF) [(mm) (mm) mA) | (@) 2 g (pcs)
47 5 | 58| C 50 | 3.0 0.08 EEVFK1J4R7R  |(1)] EEEFK1J4R7R |(4) 1000
10 | 63| 58| D 80 | 1.5 0.08 EEVFK1J100P  [(1)] EEEFK1J100P |(4) 1000
- 63| 77| D8 | 120 | 1.2 0.08 EEVFK1J220XP |(1)] EEEFK1J220XP |(4) 900
8 | 62| E 120 | 1.2 0.08 EEVFK1J220P  |(2)] EEEFK1J220P |(5) 1000
33 8 [102| F 250 | 0.65 | 0.08 EEVFK1J330P  |(?)] EEEFK1J330P |(5) 500
63 47 8 |102| F | 250 | 0.65 | 0.08 | EEVFK1J470P |2 EEEFK1J470P |(5) 500
68 8 [102| F 250 | 0.65 | 0.08 EEVFK1J680UP |(2)] EEEFK1J680UP |(5) 500
100 | 10 | 102 | G 400 | 0.35 | 0.08 EEVFK1J101P  |(2)| EEEFK1J101P _[(5) 500
150 | 12.5| 13.5 | H13 800 | 0.16 0.08 EEVFK1J151Q |(2] 200
220 | 12.5| 13.5 | H13 800 0.16 0.08 EEVFK1J221Q | 200
470 16 | 16.5 | J16 | 1410 0.082| 0.08 EEVFK1J471M |() 125
680 | 18 | 16.5 | K16 | 1690 | 0.08 | 0.08 EEVFK1J681M [(2) 125
3.3 5 | 58| C 25 | 5.0 0.08 EEVFK1K3R3R |(1)] EEEFK1K3R3R [(4) 1000
47 | 63| 58| D 40 | 3.0 0.08 EEVFK1K4R7P  |(1)] EEEFK1K4R7P |(4) 1000
10 6.3| 7.7 | D8 60 | 2.4 0.08 EEVFK1K100XP |(1)] EEEFK1K100XP |[(4) 900
8 62| E 60 | 2.4 0.08 EEVFK1K100P  |(2)] EEEFK1K100P [(5) 1000
22 8 |102| F 130 | 1.3 0.08 EEVFK1K220P || EEEFK1K220P [(5) 500
80 | 33| 8 |102| F | 130 | 1.3 | 0.08 | EEVFKiK330P @| EEEFKiK330P |(5) 500
47 10 102 | G 200 | 0.7 0.08 EEVFK1K470P (@) EEEFK1K470P |(5) 500
68 | 125|135 | H13 | 500 | 0.32 | 0.08 EEVFK1K680Q [(2) 200
100 | 12.5]13.5 | H13 | 500 | 0.32 0.08 EEVFK1K101Q (@) 200
150 | 12.5|13.5 | H13 | 500 | 0.32 | 0.08 EEVFK1K151Q [@) 200
330 | 16 | 165 | J16 | 793 | 0.17 | 0.08 EEVFK1K331M |(?] 125
470 | 18 | 16.5 | K16 | 917 | 0.153| 0.08 EEVFK1K471M |(?) 125
22 | 80 /102 | F 130 | 1.3 0.07 EEVFK2A220P )| EEEFK2A220P |(5) 500
33 | 10 |102| G | 200 | 0.7 0.07 | EEVFK2A330P @) EEEFK2A330P |(5) 500
47 1125|135 | H13 | 500 | 0.32 | 0.07 EEVFK2A470Q |[(2) 200
100 |68 | 12,56 /135 | H13 | 500 | 0.32 | 0.07 EEVFK2A680Q |(2) 200
100 | 16 |16.5 | J16 | 793 | 0.17 | 0.07 EEVFK2A101M [(2) 125
150 | 16 | 16.5 | J16 | 793 | 0.17 | 0.07 EEVFK2A151M | 125
220 | 18 | 16,5 | K16 | 917 | 0.153| 0.07 EEVFK2A221M [(2) 125
330 | 18 | 16.5 | K16 | 917 | 0.153| 0.07 EEVFK2A331M |2 125

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.
Endurance: 105°C 2000h - 5000h

M Frequency Correction Factor of Rated Ripple Current

Frequency (Hz)
120 1k
0.75 0.90

10k
0.95

100k~
1.00

50,60
0.70

coefficient

50 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

W Endurance
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Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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SMT Aluminum Electrolytic Capacitors
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B Frequency Characteristics (Impedance)

Panasonic

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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SMT Aluminum Electrolytic Capacitors

Panasonic

B Frequency Characteristics (ESR)
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Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

B Temperature Characteristics
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Panasonic

SMT Aluminum Electrolytic Capacitors

Surface Mount Type

Series: TA

Type :

\Y

B Features Endurance:125°C 1000 h
For use near car engines.
Good for electronically controlled units (ECU, ABS etc).
Vibration-proof product is available upon request.(¢8 <)

RoHS directive not compliant.

€

[

TG series is recommended for RoHS compliant.

M Specifications

€
~

¢

.

Category temp. range

-40 to +125°C

Rated W.V. Range

10 to 50V .DC

Nominal Cap. Range

10 to 330 pF

Capacitance Tolerance

+20 % (120Hz/+20°C)

DC Leakage Current

I £0.01 CV or 3(p A) after 2 minutes (Whichever is greater)

tan 3

Please see the attached standard products list

Characteristics
at Low Temperature

WV.(V) (10 [16 |25 [35 |50
25/+20°C | 8 5 | 4] 3| 3
-40/+20°C | 14 | 12 | 10 | 8 | 8

(Impedance ratio at 120Hz)

After applying rated working voltage for 1000 hours at +125+2°C and then being stabilized
at +20°C, capacitors shall meet the following limits.

Endurance Capacitance change | +30 % of initial measured value
tan o £300 % of initial specified value
DC leakage current Sinitial specified value
After storage for 500 hours at +125+2°C with no voltage applied and then being stabilized
at +20°C, capacitors shall meet the following limits. (With voltage treatment)
Shelf Life Capacitance change | +20% of initial measured value

tan &

=200 % of initial specified value

DC leakage current

sinitial specified value

Resistance to
Soldering Heat

After reflow soldering (Refer to page 86 for recommended temperat
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

ure profile) and then

B Marking

W Dimensions in mm (not to scale)

W.V. code

Negative polarity
marking

W.V. code

Example: 16V 100 pF (Polarized)

100

CTA

Capacitance
(HF)

Series
identification

Lot number

\'

25

35| 50

Code

0.3 max

W.
LS
0

() reference size

(mm)

Size
code

AB| H

W

K

8.0

8.3| 9.5mMAX

0.65+0.1

2.2

0.35-0.20 to +0.15

10.2

8.3/ 10.0mAX

0.90+0.2

3.1

0.70 +02

100

10.2

10.3| 12.0MAX

0.90+0.2

4.6

0.70 +0.2

M Case size

W.V(V)

Cap.(uF) 10 (1A)

16 (1C)

25 (1E)

35 (1V)

10

22

33

47

o
3
emmm| =
z

100

o(mim

220

Omjm

330
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Panasonic SMT Aluminum Electrolytic Capacitors

B Standard Products

iz ification Min.
W.V.| Cap. Dia Cf:: Th z Si Rispggc C?a:: 5 F()SgHNSO:' Packlaging
(£20%) : 9 ngg (fg&(eﬁzt) (120Hz) not compliant)  — Qty
(#+125°C) | (+20°C) g | Taping
M | WF) | (mm)| (mm) (mA) 2| (pcs)
100 8 6.2 E 62 0.32 EEVTA1A101P @] 1000
10 | 220 8 10.2 F 93 0.32 EEVTA1A221P  [@)| 500
330 | 10 10.2 G 118 0.32 EEVTA1A331P @] 500
6 100 8 10.2 F 89 0.24 EEVTA1C101P || 500
220 | 10 10.2 G 113 | 024 | EEVTAIC221P || 500
»s 47 8 6.2 E 56 0.21 EEVTA1E470P  2)| 1000
100 8 10.2 F 84 0.21 EEVTA1IE101P @] 500
33 8 6.2 E 53 0.18 EEVTA1V330P  |2)| 1000
35 47 8 10.2 F 79 0.18 EEVTA1V470P || 500
100 | 10 10.2 G 101 0.18 EEVTAT1VI01P || 500
10 8 6.2 E 25 0.18 EEVTA1H100P (2| 1000
22 8 6.2 E 50 | 0.18 | EEVTA1H220P |2)| 1000
50 33 8 10.2 F 74 0.18 EEVTATH330P  |2)| 500
47 | 10 10.2 G 94 0.18 EEVTATH470P  |2)| 500

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.

M Frequency Correction Factor of Rated Ripple Current

Frequency (Hz)
120 1k 10k 100k~
coefficient 0.65 0.85 0.95 1.00

56 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
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Panasonic

SMT Aluminum Electrolytic Capacitors

B Temperature Characteristics
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Panasonic

B Frequency Characteristics

SMT Aluminum Electrolytic Capacitors

Impedance (Q)

—O—EEVTA1A101P (10V100uF,$8x6.2)
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01
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n=3

10 100
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Panasonic

SMT Aluminum Electrolytic Capacitors

B Temperature Characteristics
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Panasonic SMT Aluminum Electrolytic Capacitors
Surface Mount Type

Series: TG Type : V

W Features Endurance:125°C 1000 to 2000 h ' iy :

Miniaturization(40% less than TA Series)

Low ESR(Low temp)

Vibration-proof product is available upon request.(¢8 3)
RoHS directive compliant(Parts No:EEV=¢12.55 , EEE*)

W Applications  For use near car engines.
Good for electronically controlledunits (ECU,ABS etc).

‘:':'4
—

B Specifications

Category temp. range -40 to +125°C

Rated W.V. Range 10 to 100V .DC
Nominal Cap. Range 10 to 4700p F
Capacitance Tolerance +20 % (120Hz/+20°C)

DC Leakage Current | £0.01 CV or 3(u A) after 2 minutes (Whichever is greater)
tan Please see the attached standard products list
Characteristics W.V. (V) 10 16 25 35 50 63 80 100

25/ +20 °C 3 2 2 2 2 2 2 2 | (Impedance ratio at 120Hz)
-40/+20 °C 6 4 4 3 3 3 3 3
After applying rated working voltage for 1000 hours(¢68x6.2), 2000 hours(8x10.2 <9 at +125
+2°C and then being stabilized at +20°C, capacitors shall meet the following limits.

at Low Temperature

Endurance Capacitance change | +30 % of initial measured value (code U:+35%)
tan £300 % of initial specified value (code U:350%)
DC leakage current Sinitial specified value
Shelf Life After storage for 1000 hours at +125+2°C with no voltage applied and then being stabilized

at +20°C, capacitors shall meet the limits specified in Endurance.(With voltage treatment)

After reflow soldering (Refer to page 86 for recommended temperature profile) and then
Resist ¢ being stabilized at +20°C, capacitor shall meet the following limits.
esistance to

- S e
Soldering Heat Capacitance change :10 _/o of |n|t_|§l measured value
tan & < initial specified value
DC leakage current < initial specified value
W Marking W Dimensions in mm (not to scale)
(610) () reference size
W.V. code 0.3 max A+02
Capacitance =) X =
Negative polarity 0o (bF) ) ~
marking 0 TG Series 2 T S =
identification Q =~
$ e — — |
Lot number w =
E~G=L+0.3
(2012.5) W.V. code H~K=L+0.5
Capacitance
000 (HF)
Negative polarity . Size
marking O TG %er,?? ; el D | L |AB/Hmax| | w P K
aentitication E |80|62/83| 95340650122 035 -0.20t0 +0.15
Lot number F |8.0[10.2/8.3 | 100 | 3.4|090+02 | 3.1|0.70 *0.20
W.V. code G [100(10.2|10.3| 120 | 3.5(0.90 +0.2 | 4.6 | 0.70 =0.20
v 10| 16| 25| 35 H13 |12.5/13.5|13.5| 15.0 | 4.7(0.90+0.3 | 4.4 | 0.70 +0.30
Code A| C| E| V J16 [16.016.5(17.0| 19.0 | 5.5/1.20+0.3 | 6.7 | 0.70 *0.30
v 501 63] 80| 100 K16 |18.0(16.5|19.0| 21.0 | 6.7|1.20 +0.3| 6.7 | 0.70 =0.30
Code H J K | 2A

60 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

M Case size VS Capacitance, ESR and Ripple current ESR;(©/100kHz,+20°C),Ripple current ;(mA r.m.s./100kHz+125°C)
W.V. 10 16 25
. V) ) ESR i . ESR Ripple . ESR Ripple
PR | %% | 20°C | -0°C cutent | 5% | 50 a0 | ment | 5% [7o0G | a0° | current
47 E 1.0 20 100
100 E 1.0 20 100 F 0.5 10 197 (E) (1.0) (20) (100)
F 0.5 10 197
220 (E) | (1.0 (20) (100) (F) (0.5) (10) (197) | (F) (0.5) (10) (197)
F 0.5 10 197 G 0.3 6.0 270 G 0.3 6.0 270
330 (F) | (05) (10) (197) (G | (0.3 (6.0) (270) | (G) | (0.3) (6.0) (270)
G 0.3 6.0 270 H13 | 0.12 1.8 800 H13 | 0.12 1.8 800
470 G) | (0.3) (6.0) (270) | H13 | 0.12 1.8 800 H13 | 0.12 1.8 800
680 H13 | 0.12 1.8 800 | (H13) | (0.12) | (1.8) (800)
J16 | 0.08 1.2 1100
1000 H13 | 0.12 1.8 800 | (H13) | (0.12) (1.8) (800) | (J16) | (0.08) | (1.2) | (1100)
Ji6 | 0.08 1.2 1100 | K16 | 0.075 1.1 1300
1500 (H13) | (0.12) (1.8) (800)
2200 Ji6 | 0.08 1.2 1100 | (J16) | (0.08) (1.2) (1100) | K16 | 0.075 1.1 1300
Ki6 | 0.075 1.1 1300
3300 (J16) | (0.08) (1.2) (1100) | K16 | 0.075 1.1 1300
K16 | 0.075 1.1 1300
4700 K16 | 0.075 1.1 1300
W.V. 35 50 63
Capacitance V) size ESR Ripple | gize ESR Ripple | jze ESR Ripple
(UF) 20°C -40°C current 20°C -40°C current 20°C -40°C current
10 E 1.6 32 80 E 22 55 55
22 E 1.6 32 80 F 1 25 100
33 E 1.0 20 100 (E) (1.6) (32) (80) (F) ) (25) (100)
F 0.75 15 133 G 0.8 20 150
47 (E) (1.0) (20) (100) (F) | (0.75) (15) (133) (F) (1) (25) (100)
F 0.5 10 197 G 0.5 10 221 G 0.8 20 150
100 (F) (0.5) (10) (197) G) | (0.8) (20) (150)
G 0.3 6.0 270 (@) (0.5) (10) (221) | H13 | 0.26 5.2 350
220 (G) (0.3) (6.0) (270) H13 0.23 3.4 600 H13 | 0.26 5.2 350
330 H13 | 0.12 1.8 800 H13 0.23 3.4 600 Jie | 0.18 3.6 500
470 (H13) | (0.12) | (1.8) (800) J16 0.15 2.2 900 Jie | 0.18 3.6 500
Jie | 0.08 1.2 1100
680 (J16) | (0.08) | (1.2) (1100) | (J16) | (0.15) (2.2) (900)
K16 0.075 1.1 1300 K16 0.14 21 950
1000 Ki6 | 0.075 1.1 1300 K16 0.14 21 950
W.V. 80 100
Capacitancd' | size ESR Ripple | oo ESR Ripple () Shows miniaturized size
(WF) 20°C | -40°C | current 20°C | -40°C | current Suffix : U
10 F 1.3 32 70 F 1.3 32 70
22 (F) (1.3) (32) (70) (F) (1.3) (32) (70)
G 1.0 25 90 G 1.0 25 90
33 (F) | (1.3 (32) (70) G 1.0 25 90
G 1.0 25 90
47 (G) (1.0) (25) (90) H13 | 0.42 8.4 250
H13 | 042 8.4 250
100 (H13) | (0.42) | (8.4) (250) J16 0.3 6.0 350
J16 0.3 6.0 350
220 (J16) | (0.3) (6.0) (350) Kie | 0.28 5.6 400
K16 | 0.28 5.6 400
330 (J16) | (0.3) (6.0) (350) Ki6 | 0.28 5.6 400
K16 | 0.28 5.6 400
470 K16 | 0.28 5.6 400

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

m Standard Products

Cap Case Size . Specification Part No. Part No.. Pag\lfiar]éing
Wy (+20%) | Dia. |Length| Size cRulprglr?t (1()EOSI<E|Z) (1?&-?2) not(cl:::)?:psli;nt) — ccg?n%ﬂ:ﬁt) Qv
code (Q%t'é)) (+20°C)| (+20°C) 3 g| Taping
W | @A [mm)(mm) GO S S| (pos)
100 | 8 | 6.2 E 100 | 1.0 0.30 EEVTG1A101P  |@| EEETG1A101P |(5)] 1000
220 | (8) | (6.2)| (E) | (100) | (1.0) | 0.30 EEVTG1A221UP |(2)| EEETG1A221UP |(5) 1000
8 | 102| F 197 | 0.5 0.30 EEVTG1A221P || EEETG1A221P |[(5)] 500
330 | (8) [(10.2)] (F) | (197) | (0.5) | 0.30 EEVTG1A331UP || EEETG1A331UP |(5)] 500
10 | 102| G 270 | 0.3 0.30 EEVTG1A331P || EEETG1A331P |(5)] 500
10 470 | (10) [(10.2)| (G) | (270) | (0.3) | 0.30 EEVTG1A471UP |2 EEETG1A471UP |(5)] 500
1000 | 12.5| 13.5| H13| 800 | 0.12 | 0.30 EEVTG1A102Q |(@)] 200
1500 | (12.5)(18.5)| (H13)| (800) | (0.12) | 0.30 EEVTG1A152UQ |()] 200
2200 | 16 | 16.5| J16| 1100 | 0.08 | 0.32 EEVTG1A222M |(@)] 125
3300 | (16) |(16.5)| (J16)|(1100) | (0.08) | 0.34 EEVTG1A332UM|(@)] 125
18 | 16.5| K16| 1300 | 0.075 | 0.34 EEVTG1A332M || 125
4700 | 18 | 16.5| K16| 1300 | 0.075| 0.36 EEVTG1A472M |@)] 125
100 | 8 |102| F 197 | 05 0.23 EEVTG1C101P  |@| EEETG1C101P [(5)| 500
220 | (8) |(10.2)] (F) | (197) | (0.5) | 0.23 EEVTG1C221UP |(@)| EEETG1C221UP |(5)] 500
10 | 102| G 270 | 0.3 0.23 EEVTG1C221P || EEETG1C221P [(5) 500
330 | (10) |(10.2)] (G) | (270) | (0.3) | 0.23 EEVTG1C331UP |(@| EEETG1C331UP |(5)]| 500
12.5| 13.5| H13| 800 | 0.12 | 0.23 EEVTG1C331Q || 200
6 470 | 125 135 | H13| 800 | 0.12 | 0.23 EEVTG1C471Q |2 200
680 | 12.5| 13.5| H13| 800 | 0.12 | 0.23 EEVTG1C681Q |2 200
1000 | (12.5) (13.5)| (H13)| (800) | (0.12) | 0.23 EEVTG1C102UQ|(@)| 200
16 | 16,5 | J16| 1100 | 0.08 | 0.23 EEVTG1C102M |@)| 125
2200 | (16) | (16.5)| (J16)|(1100) | (0.08) | 0.25 EEVTG1C222UM|(2)| 125
18 | 16.5| K16| 1300 | 0.075 | 0.25 EEVTG1C222M |(@)| 125
3300 | 18 | 16.5| K16| 1300 | 0.075| 0.27 EEVTG1C332M |2 125
47 | 8 | 62 E 100 | 1.0 0.18 EEVTG1E470P |(2)| EEETG1E470P [(5) 1000
100 | (8) | (6.2)| (E) | (100) | (1.0) | o0.18 EEVTG1E101UP |@| EEETG1E101UP |(5| 1000
8 | 102| F 197 | 05 0.18 EEVTG1E101P || EEETG1E101P |(5] 500
220 | (8) |(10.2)] (F) | (197) | (0.5) | o0.18 EEVTG1E221UP |(@| EEETG1E221UP |(5| 500
10 | 102| G 270 | 0.3 0.18 EEVTG1E221P Q| EEETG1E221P (5| 500
330 | (10) [(10.2)] (G) | (270) | (0.3) | o0.18 EEVTG1E331UP |(?)| EEETG1E331UP |(5] 500
25 12.5| 13.5| H13| 800 | 0.12 | 0.18 EEVTG1E331Q (2] 200
470 | 125 135 | H13| 800 | 0.12 | 0.18 EEVTG1E471Q || 200
680 |(12.5)| (13.5)| (H13)| (800) | (0.12) | o0.18 EEVTG1E681UQ |(2)) 200
16 | 16.5| J16| 1100 | 0.08 | 0.18 EEVTG1E681M |2 125
1000 | (16) | (16.5)| (J16)[(1100) | (0.08) | 0.18 EEVTG1E102UM|(@)| 125
18 | 16.5| K16| 1300 | 0.075| 0.18 EEVTGI1E102M |2 125
2200 | 18 | 16.5| K16| 1300 | 0.075| 0.20 EEVTG1E222M |(2) 125
33| 8 | 62 E 100 | 1.0 0.16 EEVTG1V330P |@| EEETG1V330P |(5| 1000
47 | (8) | (6.2)| (E) | (100) | (1.0) | o0.16 EEVTG1V470UP |(@| EEETG1V470UP |(5) 1000
8 | 102| F 197 | 0.5 0.16 EEVTG1V470P || EEETG1V470P |[(5) 500
35 100 | (8) [(10.2)] (F) | (197) | (0.5) | 0.16 EEVTG1V101UP || EEETG1V101UP |(5) 500
10 | 102| G 270 | 0.3 0.16 EEVTG1V101P || EEETG1V101P [(5)] 500
220 | (10) |(10.2)] (G) | (270) | (0.3) | o0.16 EEVTG1V221UP |(@)| EEETG1V221UP |(5) 500
330 | 12.5| 13.5| H13| 800 | 0.12 | 0.16 EEVTG1V331Q [(2)] 1000
An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.
Endurance: 125°C 1000h - 2000h
62 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
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Panasonic SMT Aluminum Electrolytic Capacitors

m Standard Products

c Case Size Specification Part No. Part No. o '\:i“-.

WV (12?)8/0) Dia. |Length| Size ,;Fﬂﬁﬂ'ﬁt (1(I)EOSKEZ) ( 1?8!—?2) not(c'zzljsli;nt) ] ccEZcp))ll-:asr:\t) a((;’atgsi'mg
code g(igl;H(z:; (+20°C)| (+20°C) p i (z Taping

(V) | (WF) |[(mm)(mm) mA) | (@) 2 2| (pcs)
470 | 12.5| 13.5 | (H13)| (800) | (0.12) 0.16 EEVTG1V471UQ|[(2)| 200

16 | 16.5| J16 | 1100| 0.08 | 0.16 EEVTG1V471M |(@| 125

35| 680 | (16) |(16.5) (J16)| (1100) | (0.08) | 0.16 EEVTG1V681UM|(2)| 125
18 | 16.5 | K16 | 1300 | 0.075| 0.16 EEVTG1V681M |(2)| 125

1000 | 18 | 16.5| K16 | 1300| 0.075 | 0.16 EEVTG1V102M || 125

10 8 | 62| E 80| 1.6 0.14 | EEVTG1H100P |(@| EEETG1H100P |[(5) 1000

22 8 6.2 E 80| 1.6 0.14 EEVTG1H220P |(@| EEETG1H220P |(5) 1000

33 | 8 | (6.2)| (E) (80)| (1.6) | 0.14 | EEVTG1H330UP |(?| EEETG1H330UP |(5) 1000

8 | 102| F 133| 075 | 0.14 | EEVTG1H330P |(@| EEETG1H330P |[(5) 500

47 | (8) [(10.2)) (F) | (133)| (0.75) | 0.14 | EEVTG1H470UP |(@| EEETG1H470UP|(5)] 500

10 | 10.2| G 221 | 05 0.14 EEVTG1H470P |(@| EEETG1H470P |(5) 500

50 | 100 | (10) |(10.2)| (G) | (221)| (0.5) | 0.4 | EEVTG1H101UP || EEETG1H101UP|() 500
220 | 125] 135| H13| 600| 023 | 014 EEVTG1H221Q || 200

330 | 12.5| 13.5| H13| 600| 023 | 0.14 EEVTG1H331Q |(2) 200

470 | 16 | 16.5| J16 900 | 0.15 0.14 EEVTG1H471M |2 125

680 | (16) | (16.5)| (J16)| (900) | (0.15) | 0.14 EEVTG1HB681UM|(@)| 125

18 | 16.5| K16 | 950 | 0.14 | 0.14 EEVTG1H681M |2 125

1000 | 18 | 1655 K16 | 950| 0.14 | 0.14 EEVTG1H102M |@)| 125

10 8 6.2 E 55| 22 0.12 EEVTG1J100P |(®| EEETG1J100P |(5) 1000

22 8 |102| F 100 1 0.12 EEVTG1J220P |(®| EEETG1J220P |(5) 500

33 | (8 |(10.2)] (F) | (100) | (1) 0.12 | EEVTG1J330UP |(@| EEETG1J330UP |(5) 500

10 | 102| G 150 | 0.8 0.12 | EEVTG1J330P |(@| EEETG1J330P |[(5) 500

47 | (8) [(10.2)] (F) | (100)| (1) 0.12 | EEVTG1J470UP |@| EEETG1J470UP |(5) 500

63 10 | 102| G 150 | 0.8 0.12 | EEVTG1J470P |(@| EEETG1J470P |(5) 500
100 | (10) |(10.2)] (G) | (150) | (0.8) | 0.12 | EEVTG1J101UP |@| EEETG1J101UP |(5)] 500

125 135| H13| 350] 026 | o0.12 EEVTG1J101Q |(@| 200

220 | 12.5| 13.5| H13 350 | 0.26 0.12 EEVTG1J221Q |[(@) 200

330 16 | 16.5 | J16 500 | 0.18 0.12 EEVTG1J331M [(2)| 125

470 | 16 | 165| J16| 500| 0.18 | o0.12 EEVTG1J471M |(2| 125

10 8 | 102| F 70| 1.3 0.12 EEVTG1K100P |(@| EEETG1K100P |(5) 500

22 | (8) |(10.2)| (F) (70)| (1.8) | 0.12 | EEVTG1K220UP |(@| EEETG1K220UP |(5) 500

10 | 10.2| G 90| 1.0 0.12 EEVTG1K220P |(@)| EEETG1K220P |(5) 500

33 | (8) |(10.2)] (F) (70)| (1.3) | 0.12 | EEVTG1K330UP |(@| EEETG1K330UP |(5) 500

10 | 102| G 90| 1.0 0.12 EEVTG1K330P |(®| EEETG1K330P |(5) 500

47 | (10) |(10.2)| (G) | (90)| (1.0) | 0.12 | EEVTG1K470UP |()| EEETG1K470UP |(5) 500

125 135| H13| 250| 042 | o012 EEVTG1K470Q |(@| 200

80 | 100 [(12.5)[(18.5) (H13)] (250) | (0.42) | o0.12 EEVTG1K101UQ|(@| 200
16 | 16.5 | J16 350| 0.3 0.12 EEVTG1K101M |(@)| 125

220 | (16) |(16.5)| (J16)| (350) | (0.3) | 0.12 EEVTG1K221UM|(2)| 125

18 | 16.5| K16 | 400| 0.28 0.12 EEVTG1K221M |(@)| 125

330 | (16) | (16.5)| (J16)| (350) | (0.3) | 0.12 EEVTG1K331UM|(2)| 125

18 | 165 | K16 | 400| 0.28 | 0.12 EEVTG1K331M [(@)| 125

470 | 18 | 165 | K16| 400| 028 | o012 EEVTG1K471M [(2)| 125

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.
Endurance: 125°C 1000h - 2000h

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

m Standard Products

Case Size Specification Part No. Part No. Min.
W.V. | Cap _ Ripple (RoHS: (RoHS: Packaging
(£20%) | Dia. |Length| gize cdﬁ%nt ESR tand not compliant) | compliant) Q'ty
code | (100kHz)| (100kHz)| (120Hz) T <]
(+125°C)| (+20°C)| (+20°C) 2 2| 'aping
(V) | (UF) |(mm)/(mm) mA) | @ g gl (pcs)
10 8 |102 | F 70 1.3 0.1 EEVTG2A100P |2 EEETG2A100P |(5) 500
22 (8) |(10.2) | (F) (70) | (1.3) 0.1 EEVTG2A220UP |(2)] EEETG2A220UP |(5)] 500
10 | 10.2 G 90 1.0 0.1 EEVTG2A220P |(2)] EEETG2A220P |(5)] 500
100 33 10 | 10.2 G 90 1.0 0.1 EEVTG2A330P |(2)] EEETG2A330P |(5)] 500
47 125|135 | H13 | 250 | 0.42 0.1 EEVTG2A470Q |(2)] 200
100 16 | 16.5 | J16 350 0.3 0.1 EEVTG2A101M |(2)] 125
220 18 | 165 | K16 | 400 | 0.28 0.1 EEVTG2A221M |(2)] 125
330 18 | 16.5 | K16 | 400 | 0.28 0.1 EEVTG2A331M |(2)] 125
An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.
Endurance: 125°C 1000h - 2000h
M Frequency Correction Factor of Rated Ripple Current
Frequency (Hz)
120 1K 10k 100k~
coefficient 0.65 0.85 0.95 1.00
64 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
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Panasonic SMT Aluminum Electrolytic Capacitors

m Endurance

EEETG1E221UP (25V220uF, Dia.8x10) EEVTG1V101P (35V100uF, Dia.10x10.2)
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At 125C At 125C
Applied W.V. Applied W.V.
n=10 each n=10 each

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

m Temperature Characteristics

EEVTG1A101P (10V, 100uF, Dia. 8 x6.2)  n=3 EEVTG1A471P (10V, 470uF, Dia. 10 x 10.2)
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66 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.

Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

B Temperature Characteristics
EEVTGK1A101P (10V, 100uF, Dia. 8 X 6.2) n=3 EEVTGK1A101P (10V, 100uF, Dia. 8 X 6.2) n=3

100 100

Impedance / Q
ESR/Q

0.1 1 10 100 1000 10000 0.1 1 10 100 1000 10000

Frequency / kHz Frequency / kHz
EEVTG1A101P (10V, 100uF, Dia. 8 x6.2)  n=3 EEVTGK1A101P (10V, 100uF, Dia. 8 x 6.2) n=3

10 (NN I I [ [ [ I 10

Impedance / Q
ESR/Q

0.1

0.1 1 10 100 1000 10000 0.1 1 10 100 1000 10000

Frequency / kHz Frequency / kHz

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors
Surface Mount Type

Series: TK  Type :
vee : V ¢ @
M Features Life Time: 3000 hours at 125°C - -
Low ESR at -40°C(50%lower than TG series) ‘
Added ESR specification after the test H w
RoHS directive compliant
B Specification
Category Temp.Range -40 ~ +125°C
Rated W.V.Range 10 ~ 35V .DC
Nominal Cap.Range 47 ~ 470 F
Capacitance Tolerance +20 % (120Hz/+20°C)

1< 0.01 CV or 3(u A) After 2 minutes application of rated working voltage at +20°C
(Whichever is greater)

Leakage Current

tan & Please see the attached standard products list

Characteristics at Low W.V. (V) 10 |16 | 25 | 35

Temperature Z2(25°C) /Z(+20°C)| 3 2 2 2 (Impedance ratio at 120Hz)
Z(-40°C)/ Z(+20°C) | 4 3 3 3

After the life test with DC rated woking voltage at +125 +2°Cfor 3000 hours, the capacitors
shall meet the limits specified below. Post-test requirements at +20°C.

Endurance Capacitance change | *30% of initially measured values(code U:+35%)
tan <300% of initially specified values(code U:350%)
DC leakage current <initially specified values
Shelf Life After storage for 1000 hours at +125+2°C with no voltage applied and then being stabilized

at +20°C,capacitors shall meet the limits specified in Endurance.
After the life test with DC rated working voltage at +125+2°C for 3000 hours, ESR value shall
meet the specified below.

ESR after the Life test 20°C | <150% of the initially specified value.
After 1000 hours ™ _40°C | <200% of the initially specified value.
20°C | <300% of the initially specified value.
-40°C | <400% of the initially specified value.
20°C | <1000% of the initially specified value.
-40°C | <1500% of the initially specified value.

After 2000 hours

After 3000 hours

m Marking m Dimensions in mm(not to scale)

Example: 10V470uF(Polarized) ( ):reference size

0.3 max A+0

. 2
Marking color: BLACK ﬂ ’—— —_
x| =
W.V.code S i
LR 0 o
Capacitance 3 T ?; T
Negative 470 (HF) 2 @
w

g)olarity marking (- A TK Series identification 1 (4} - =1
L+0.3
Lot number
(mm)
Size

W.V.code code| D | L |AB|Hmax| | w P K
e e V 10 | 16 | 25 | 35 F |80/10.2/83|100 |3.4|090=02| 3.1| 0.70+0.20
@ Gode A| CJ|E v G [100|10.2|10.3[120 [3.5 | 090 02| 4.6| 0.70 £0.20

68 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

B Case size VS Capacitance, ESR and Ripple current ESR;(Q/100kHz),
Ripple current (mA r.m.s./100kHz+125°C)

WV 10 16
Ct:ﬁigi- size ESR Ripple size ESR Ripple
(F) 20°C | -40°C | current 20°C | -40°C | current
100 F 0.3 5.0 197
G 0.2 3.0 270
220 F 0.3 5.0 197 (F) (0.3) (5.0) (197)
G 0.2 3.0 270
330 (F) | (0.3) (5.0) (197 (G | (0.2 (3.0 (270)
470 @ | 02 | (30 (270)
wW.V 25 35
Capacr sive ESR Ripple | . ESR Ripple
(WF) 20°C | -40°C | current 20°C | -40°C | current
47 F 0.3 5.0 197
G 0.2 3.0 270
100 F 0.3 5.0 197 (F) (0.3) (5.0) (197)
G 0.2 3.0 270
220 (F) | (0.3 (5.0) (197) @ | 0.2 (3.0) (270)
330 @ | (02 (3.0) (270)
m Standard Products
Ww.v.| Cap. Case size . — Specification PgrtHqu_ Pac'\IA<iean§ing
(+20%) | Dia. |Length | Size | 1PPS (1(')50?(32) tand cém%liaﬁt) Qty
Code | (100kHZ) |, 500cy (1280'-'5; @| Taping
W | @R | (mm) (mm) bgo o | ¢ gl (pos)
220 8 102 | F 197 0.3 0.30 |EEETK1A221P |[(5) 500
10 330| 10 | 102 | G 270 0.2 0.30 |EEETK1A331P |[(5] 500
(8) | (10.2) | (F) | (197) | (0.3) 0.30 |EEETK1A331UP |(5) 500
470 | (10) | (10.2) | (G) | (270) | (0.2) 0.30 |EEETK1A471UP |(5) 500
100 8 102 | F 197 0.3 0.23 |EEETKIC101P |[(5) 500
16 220 | 10 | 102 | G 270 0.2 0.28 |EEETK1C221P |5 500
(8) | (10.2) | (F) | (197) | (0.3) 0.23 |EEETK1C221UP |(5) 500
330 | (10) | (10.2) | (G) | (270) (0.2) 0.23 |EEETK1C331UP |(5) 500
100 8 10.2 F 270 0.3 0.18 EEETK1E101P (5) 500
5 220 10 10.2 G 270 0.2 0.18 |EEETK1E221P (5) 500
(8) | (102) | (F) | (197) | (0.3) 0.18 |EEETK1E221UP |(5) 500
330 | (10) | (10.2) | (G) | (270) | (0.2) 0.18 |EEETK1E331UP [(5) 500
47 8 10.2 F 197 0.3 0.16 |EEETK1V470P (5) 500
35 100 | 10 | 102 | G 270 0.2 0.16  |EEETK1V101P  [(5] 500
(8 | (10.2)| (F) | (197) (0.3) 0.16  |EEETK1V101UP |(5) 500
220 | (10) | (10.2) | (G) | (270) | (0.2) 0.16 |EEETK1V221UP |(5) 500

Reflow profiles can be found on page 86.
( ): Miniaturization type (suffix: U)

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.



Panasonic SMT Aluminum Electrolytic Capacitors

m Endurance

EEETK1C101P (16V100uF, Dia.8x10) EEETK1V101P (35V, 100uF, Dia.10x10.2)
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Applied W.V. Applied W.V.
n=10 each n=10 each
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Panasonic SMT Aluminum Electrolytic Capacitors

m Temperature Characteristics
EEETK1V101P (35V, 100uF, Dia. 8 x 10.2) n=3 EEETK1V101P (35V, 100uF, Dia. 8 x 10.2) n=3

100 Fo I " I 10
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EEETK1V221P (35V, 220uF, Dia. 10 X 10.2) n=3 EEETK1V221P (35V, 220uF, Dia. 10 x 10.2) n=3
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Panasonic SMT Aluminum Electrolytic Capacitors

B Temperature Characteristics
EEVTK1V101P (35V, 100uF, Dia. 8 x 10.2)  at1200z  EEVTK1V221UP (35V, 220uF, Dia. 10 x 10.2) at120Hz
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Panasonic

SMT Aluminum Electrolytic Capacitors

Surface Mount Type
Series: EB(Large Can Size) Type :\

(W s (W s

B Features Endurance : 105°C 3000 to 5000 h
Case size :$10x13.5 to ¢18x21.5
RoHS directive compliant

H Specifications

Category temp. range -25 to +105°C

Rated W.V. Range 160 to 450V .DC

Nominal Cap. Range 2.2 to 100 pF

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

DC Leakage Current 1< 0.06 CV +10(u A) after 2 minutes

tan o Please see the attached standard products list

Characteristics W.V. (V) 160 200 250 350 400 450 (Impedance ratio at 120Hz)

at Low Temperature Z(-25°C)/Z(+20°C)| 2 2 3 5 6 6

After following test with DC voltage and +105+2°C ripple current value applied (The sum of DC
and ripple peak voltage shall not exceed the rated working voltage), for 5000 hours, the capacitors
shall meet the limits specified bellow. (Size G13: 3000 h, G17: 4000 h)

Endurance
Capacitance change |+20% of initial measured value
tan 6 = 200 % of initial specified value
DC leakage current | < initial specified value
Shelf Life After storage for 1000 hours at +105+2°C with no voltage applied and then being stabilized

at +20°C, capacitors shall meet the limits specified in Endurance.(With voltage treatment)

Resistance to
Soldering Heat

After reflow soldering (Refer to page 86 for recommended temperature profile) and then
being stabilized at +20°C, capacitor shall meet the following limits.

Capacitance change
tan 8

DC leakage current

+10% of initial measured value
< initial specified value
< initial specified value

W Marking B Dimensions in mm (not to scale)
( ):reference size
Marking color : BLACK A+02
0.3 max - R
W.V. code T =) x| 2
o | -
Capacitance S y =
Negative polarity C—— uF) a T M =
marking ]
LJEB Series ® -
identification L+0.5 w =
W.V. code Lot number
\ 160 | 200 | 250| 350 | 400 | 450
Code 2C | 2D| 2E| 2V | 2G| 2w (mm)
Szl D | L |AB|Hmax| 1| W | P K
.WC\?\S/e Size G13 [10 [13.5(10.3| 12.0 | 3.5 |0.9+0.2| 4.6 | 0.74020
Ca.p-((uF)) 160(2C) [200(2D) |250(2E) [350(2V) HKO00(2G) 450(2W) G17 |10 16.5/10.3 | 12.0 3.5 |10.9+0.2| 4.6 | 0.7+0.20
2.2 G13 H16 |12.5(16.5/13.5| 15.0 | 4.7 |0.9£0.3| 4.4 | 0.7+0.30
3.3 1 G17
s T BT S J16 |16 |16.5(17.0| 19.0 | 55 |1.2:0.3| 6.7 | 0.7:0.30
10 G13 | G17 | Gi17 | J16 J16 K16 J21 |16 |21.5|17.0| 19.0 | 5.5 |1.2+0.3| 6.7 | 0.7+0.30
22 H16 J16 Kie | J21 K21
33 H16 J16 K16 J21 K21 K16 (18 |16.5(19.0| 21.0 | 6.7 {1.2+0.3| 6.7 | 0.7+0.30
47 J16 Kie | J21 K21
68 |u21 Kig | Jat Ko K21 |18 |21.5(19.0| 21.0 | 6.7 [1.2£0.3| 6.7 | 0.7+0.30
100 K21 K21

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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Panasonic SMT Aluminum Electrolytic Capacitors

m Standard Products

Case size Specification Min.
W.V. CaE' Dia. | Length| Size cRuiPrglﬁt tan & Ennc(éur- F()Iggll-l.'\lso;' Pacokﬁslng
(£20%) Code (100KFz) ((138'3023 tH05°0) compliant) B Taping

V) | @F) | (mm)| (mm) “Ear || (hours) 5| (pos)
10 10 135 | G138 | 70 | 0.15 | 3000 | EEVEB2C100Q [(3) 250

33 125 | 16,5 | H16 | 470 | 0.15 | 5000 | EEVEB2C330SQ ((3) 150

160 |47 16 16.5 | J16 | 600 | 0.15 | 5000 | EEVEB2C470SM [(3) 125
68 16 215 | J21 | 750 | 0.15 | 5000 | EEVEB2C680M |(3) 75

18 16.5 | K16 | 750 | 0.15 | 5000 | EEVEB2C680SM [(3) 125

100 | 18 215 | K21 | 1060 | 0.15 | 5000 | EEVEB2C101M |(3) 75

10 10 16.5 | G17 | 80 | 0.15 | 4000 | EEVEB2D100Q |[(3) 200

22 12,5 | 16,5 | H16 | 470 | 0.15 | 5000 | EEVEB2D220SQ |(3) 150

200 |33 16 16.5 | J16 | 600 | 0.15 | 5000 | EEVEB2D330SM [(3) 125
47 18 16.5 | K16 | 600 | 0.15 | 5000 | EEVEB2D470SM ((3) 125

68 16 215 | J21 | 750 | 0.15 | 5000 | EEVEB2D680M |(3) 75

100 | 18 215 | K21 | 1060 | 0.15 | 5000 | EEVEB2D101M |3) 75

10 10 16.5 | G17 | 88 | 0.15 | 4000 | EEVEB2E100Q [(3) 200

22 16 16.5 | J16 | 560 | 0.15 | 5000 | EEVEB2E220SM ((3) 125

250 | 33 18 16.5 | K16 | 560 | 0.15 | 5000 | EEVEB2E330SM ((3) 125
47 16 215 | J21 | 710 | 0.15 | 5000 | EEVEB2E470M |@3) 75

68 18 215 | K21 | 990 | 0.15 | 5000 | EEVEB2E68OM |(3) 75

33 | 10 135 | G138 | 38 | 0.20 | 3000 | EEVEB2V3R3Q (3] 250

47 | 10 16.5 | G17 | 50 | 0.20 | 4000 | EEVEB2V4R7Q |[(3) 200

10 16 16.5 | J16 | 270 | 0.20 | 5000 | EEVEB2V100SM [(3) 125

350 ™55 18 16.5 | K16 | 350 | 0.20 | 5000 | EEVEB2V220SM [(3) 125
33 16 215 | J21 | 480 | 0.20 | 5000 | EEVEB2V330M |@3) 75

47 18 215 | K21 | 670 | 0.20 | 5000 | EEVEB2V470M |@3) 75

33 | 10 135 | G13 | 40 | 0.24 | 3000 | EEVEB2G3R3Q |(3] 250

47 | 10 16.5 | G17 | 50 | 0.24 | 4000 | EEVEB2G4R7Q |3 200

400 | 10 16 16.5 | J16 | 250 | 0.24 | 5000 | EEVEB2G100SM |(3) 125
22 16 215 | J21 | 410 | 0.24 | 5000 | EEVEB2G220M |(3) 75

33 18 215 | K21 | 600 | 0.24 | 5000 | EEVEB2G330M |3) 75

22 | 10 135 | G138 | 29 | 0.24 | 3000 | EEVEB2W2R2Q ((3) 250

33 | 10 16.5 | G17 | 41 | 0.24 | 4000 | EEVEB2W3R3Q ((3) 200

450 | 47 | 125 | 165 | H16 49 | 0.24 | 5000 | EEVEB2W4R7SQ [(3) 150
10 18 16.5 | K16 | 310 | 0.24 | 5000 | EEVEB2W100SM |(3) 125

22 18 215 | K21 | 560 | 0.24 | 5000 | EEVEB2W220M |3) 75

An explanation of the taping dimensions can be found on page 84.
Reflow profiles can be found on page 86.

W Frequency Correction Factor of Rated Ripple Current

Frequency (Hz)
(v.DC) 120 Tk | 10k~30k | 30k~100k
160 to 250V| 055 | 0.85 0.90 1.00
350 to 450V| 050 | 0.80 0.90 7.00

74 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
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SMT Aluminum Electrolytic Capacitors

Panasonic

M Endurance

EEVEB2E470 (250V47uF,$16x21.5L)

EEUEB2G100 (400V10uF,¢16X16.5L)
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M Frequency Characte

ristics
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Panasonic Certified Products by Industry Organization

B 1SO/QS Certified
(1) Quality Approval

_ Organization -
Factory Applicable Item Certificate | Acquisition
Standard Number Year
1.Aluminum Electrolytic Capacitors
2.Specia_|ty Polymer Aluminum Electrolytic
Panasonic Electronic ISO 9001 3%’19?‘;”058 e Laver Ganacit
Devices Co. .Electric Double Layer Capacitors
Capacitor Business Unit : : :
Aluminum Electrolytic Capacitors for
JQA-2524 )
ISO 9001 Aluminum Electrolytic Capacitors
Panasonic Electronic
Devices Yamaguchi Co. JR Eloctrolviic G tors 1
uminum Electrolytic Capacitors for
QS-9000 Automobile
. . . JQA
i . 1.Aluminum Electrolytic Capacitors Jul./'o8
Panasonic Electronic ISO 9002 | 2.Formed Aluminum Anode Foil for Electro- | JQA-2498
Devices lytic Applications
. . BSI
Corporation of America FM24947 Jul./'93
1SO 9002 i i i SIRIM Jul./'94
MEDEM Aluminum Electrolytic Capacitors AR1681 ul.
Matsushita Electronic Devices
(Malaysia) Sdn.Bhd. QS-9000 Miniature Aluminum Electrolytic Capacitors ASFI{T(ISI\éH Apr./99
Panasonic Manufacturing 1ISO 9001 Aluminum Electrolytic Capacitors cQcC Jul/'03
Xiamen TS16949 3502
(2) Environment Approval
: Organization -
Factory Asﬁzlr:gi?ée Scope of Registration Certificate ACC\](U'S't'on
Number ear
1.Aluminum Electrolytic Capacitors
Panasonic Electronic 2.Electric Double Layer Capacitors
; 3.Aluminum Electrode Foils. JQA .
I?ewces .CO. . 1SO14001 The development, design, and manufactur | JQA-EM1015 Dec./'96
Capacitor Business Unit ing of the above-mentioned
Panasonic Electronic : JQA
- . ISO14001 | The development, design, and manufactur Dec./'97
Devices Yamaguchi Co. ing of Aluminum Electrolytic Capacitors JQA-EM1015
Panasonic Electronic 1.Aluminum Electrolytic Capacitors
Devices ISO 14001 | 2.Aluminum Electrode Foil (')O‘OV(\)I:\AZ Feb./'98
Corporation of America The manufacturing of the above-mentioned
MEDEM . . .
Matsushita Electronic Devices 1SO 14001 The m_anufacturlng of Aluminum Electrolytic SIRIM Oct /98
(Malaysia) Sdn.Bhd. Capacitors M014101108 ct.

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.




78

Panasonic

SMT Aluminum Electrolytic Capacitors
Application Guidelines

A\ Application Guidelines

1. Circuit Design

Ensure that operational and mounting conditions
follow the specified conditions detailed in the catalog
and specification sheets.

1.1 Operating Temperature and Frequency

Electrolytic capacitor electrical parameters are
normally specified at 20°C temperature and 120Hz
frequency. These parameters vary with changes in
temperature and frequency. Circuit designers
should take these changes into consideration.
(1) Effects of operating temperature on electrical
parameters
a)At higher temperatures, leakage current and
capacitance increase while equivalent series
resistance(ESR) decreases.
b)At lower temperatures, leakage current and
capacitance decrease while equivalent series
resistance(ESR) increases.
(2) Effects of frequency on electrical parameters
a)At higher frequencies, capacitance and
impedance decrease while tan § increases.
b)At lower frequencies, ripple current generated
heat will rise due to an increase in equivalent

B Expected Life Estimate Quick Reference Guide

series resistance (ESR).

1.2 Operating Temperature and Life Expectancy

(1) Expected life is affected by operating temperature.
Generally, each 10°C reduction in temperature
will double the expected life. Use capacitors at
the lowest possible temperature below the
maximum guaranteed temperature.

(2) If operating conditions exceed the maximum
guaranteed limit, rapid electrical parameter
deterioration will occur, and irreversible damage
will result.

Check for maximum capacitor operating tempera-
tures including ambient temperature, internal
capacitor temperature rise caused by ripple current,
and the effects of radiated heat from power
transistors, IC's or resistors.

Avoid placing components which could conduct
heat to the capacitor from the back side of the circuit
board.

(3)The formula for calculating expected life at lower
operating temperatures is as fllows;

IiTe.
La2=Lix2 10 where,
L1: Guaranteed life (h) at temperature, T1° C
L2: Expected life (h) at temperature, T2°C
T1: Maximum operating temperature (°C)
Ta: Actual operating temperature, ambient
temperature + temperature rise due to
ripple currentheating(°C)
A quick eference capacitor guide for estimating

exected life is included for your reference.

M Failure rate curve

o 120 1. 85°C2000h
2 110 a 2.105°C1000h
g < 2 d 3.105°C2000h
2 100 ] 4.105°C5000h
g 90 Initial failure period
= 1 Ol Random fail iod i i
& 80 : N andom failure period  Wear failure period
8 S /
g 10 S ° y
S 60 I~ N © /
g 50 ~N i g Life Time /
" ~ T £ \ /
oan | (M) 2000 5000 10,000 20,000 50,000 100,000 200,000
e Nears 1 2 3 45 7 20 Time
8h/d|Years 3 6 10 15 20 30 E——
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M Typical failure modes and their factors

Faliure mode Faliure mechanism (internal phenomenon) Production factor Application factor

— Overvoltage applied

Vent operates Increase in :V - Increase in inter-‘ -
internal pressure nal temperature Y
-4| Excessive ripple current

Capacitance Reduced anode foil
reduction capacitance )

Y Y +-«| Reverse voltage applied

A ‘ D
tan & increase Reduced cathode
foil capacitance ‘r Severe charging-discharging

—| AC voltage applied

Y
“‘ Defect of oxide film
“‘ Used for a high temperature
—| Deterioration of |« ": Insufficient
‘ oxide film IS electrolyte
Leak t] . ’
. CaKAge CUTTEN| Used for a long period of time
increase ' Electrolyte evapora-
L] | yte evap - _ Metal particles
tion . .
in capacitor
i Stress applied to leads
Short circuit B Insulation breakdown of film | _Y .
or electrolytic paper Burr(s) on foil leads
\ Leads improperly
connected
Leads improperly connected s | Mechanical stress
Open -

« Use of Halogenated solvent

Corrosion |-e— Infiltration of Cl |«

- Use of adhesive

-a- Use of coating material

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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1.3 Common Application Conditions to Avoid
The following misapplication load conditions will
cause rapid deterioration to capacitor electrical
parameters. In addition, rapid heating and gas
generation within the capacitor can occur causing
the pressure relief vent to operate and resultant
leakage of electrolyte. Under extreme conditions,
explosion and fire could result. Leaking electrolyte
is combustible and electrically conductive.
(1) Reverse Voltage
DC capacitors have polarity. Verify correct polarity
before insertion. For circuits with changing or
uncertain polarity,use DC bipolar capacitors. DC
bipolar capacitors are not suitable for use in AC
circuits.
(2) Charge/Discharge Applications
Standard capacitors are not suitable for use in
repeating charge/discharge applications. For
charge/discharge applications consult us and advise
actual conditions.
(3) Overvoltage
Do not apply voltages exceeding the maximum
specified rated voltages. Voltage up to the surge
voltage rating are acceptable for short periods of
time. Ensure that the sum of the DC voltage and
the superimposed AC ripple voltage does not
exceed the rated voltage.
(4) Ripple Current
Do not apply ripple currents exceeding the maximum
specified value. For high ripple current applications,
use a capacitor designed for high ripple currents
or contact us with your requirements.
Ensure that allowable ripple currents superimposed
on low DC bias voltages do not cause reverse voltage
conditions.

1.4 Using Two or More Capacitors in Series
or Parallel

(1) Capacitors Connected in Parallel
The circuit resistance can closely approximate the
series resistance of the capacitor causing an
imbalance of ripple current loads within the
capacitors. Careful design of wiring methods can
minimize the possibility of excessive ripple currents
applied to a capacitor.

(2) Capacitors Connected in Series
Normal DC leakage current differences among
capacitors can cause voltage imbalances. The use
of voltage divider shunt resistors with consideration
to leakage currents, can prevent capacitor voltage
imbalances.

1.5 Capacitor Mounting Considerations

(1) Double - Sided Circuit Boards
Avoid wiring pattern runs which pass between
the mounted capacitor and the circuit board. When
dipping into a solder bath, excess solder may collect
under the capacitor by capillary action and
shortcircuit the anode and cathode terminals.

(2) Circuit Board Hole Positioning

The vinyl sleeve of the capacitor can be damaged
if solder passes through a lead hole for
subsequently processed parts. Special care when
locating hole positions in proximity to capacitors is
recommended.

(3) Circuit Board Hole Spacing
The circuit board holes spacing should match the
capacitor lead wire spacing within the specified
tolerances. Incorrect spacing can cause excessive
lead wire stress during the insertion process. This
may result in premature capacitor failure due to
short or open circuit, increased leakage current,
or electrolyte leakage.

(4)Land/Pad Pattern
The circuit board land/pad pattern size for chip
capacitors is specified in the following table.

[ Table of Board Land Size vs. Capacitor Size ]

S Y
<
X ) ] Board land part m
(mm)

Size a b c
A($3) 0.6 2.2 1.5
B(¢4) 1.0 25 1.6
C(¢5) 1.5 2.8 1.6
D(¢6.3) 1.8 3.2 1.6
E(¢8 x 6.2L) 2.2 4.0 1.6

F(08 x 10.2L) 3.1 40 | 2.0
G(010x 10.2L) | 4.6 41 | 20

H(¢012.5) 4.0 57 | 20
J(616) 6.0 65 | 2.5
K(918) 6.0 75 | 25

When size a is wide, back fillet can
not be made, decreasing fitting strength.

*kTake mounting conditions, solderability and fitting
strength into consideration when selecting parts for
your company’s design.

80 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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(5)Clearance for Case Mounted Pressure

Relief Vents

Capacitors with case mounted pressure relief vents
require sufficient clearance to allow for proper vent
operation. The minimum clearances are dependent
on capacitor diameters as follows.

06.3 to 16 mm : 2 mm minimum,

018 to ¢35 mm : 3 mm minimum.

640 mm or greater: 5 mm minimum

(6)Clearance for Seal Mounted Pressure

Relief Vents

A hole in the circuit board directly under the seal
vent location is required to allow proper release
of pressure.

(7)Wiring Near the Pressure Relief Vent

Avoid locating high voltage or high current wiring
or circuit board paths above the pressure relief
vent. Flammable, high temperature gas exceeding
100°C may be released which could dissolve the
wire insulation and ignite.

(8)Circuit Board Patterns Under the Capacitor

1

Avoid circuit board runs under the capacitor as
electrolyte leakage could cause an electrical short.

.6Electrical Isolation of the Capacitor
Completely isolate the capacitor as follows.
Between the cathode and the case (except for
axially leaded B types) and between the anode
terminal and other circuit paths.

Between the extra mounting terminals (on T types)
and the anode terminal, cathode terminal, and
other circuit paths.

Be careful of sympathetic vibration after mounting on
the board, mechanical stress will adversely affect the
mounting strength and electrical characteristics .

Use reinforcements like adhesive for large size
products when the capacitor is mounted horizontally
on a vertically positioned circuit borad.

1.7 Capacitor Sleeve
The vinyl sleeve or laminate coating is intended for

m
to

arking and identification purposes and is not meant
electrically insulate the capacitor.

The sleeving may split or crack if immersed into
solvents such as toluene or xylene, and then exposed

to

high temperatures.

Always consider safety when designing equipment

and circuits. Plan for worst case failure modes such

as short circuits and open circuits which could occur

during use.

(1)Provide protection circuits and protection devices
to allow safe failure modes.

(2)Design redundant or secondary circuits where
possible to assure continued operation in case of
main circuit failure.

2.Capacitor Handling Techniques

2.1 Considerations Before Using

(1) Capacitors have a finite life. Do not reuse or
recycle capacitors from used equipment.

(2) Transient recovery voltage may be generated in
the capacitor due to dielectric absorption. If
required, this voltage can be discharged with a
resistor with a value of about 1 kQ.

(3) Capacitors stored for long periods of time may
exhibit an increase in leakage current. This can
be corrected by gradually applying rated voltage
in series with a resistor of approximately 1 kQ.

(4) If capacitors are dropped, they can be damaged
mechanically or electrically. Avoid using dropped
capacitors.

(5) Dented or crushed capacitors should not be
used. The seal integrity can be compromised
and loss of electrolyte/shortened life can result.

2.2 Capacitor Insertion

(1) Verify the correct capacitance and rated voltage
of the capacitor.

(2) Verify the correct polarity of the capacitor before
inserting.

(3) Verify the correct hole spacing before insertion
(land pattern size on chip type) to avoid stress
on the terminals.

(4) Ensure that the auto insertion equipment lead
clinching operation does not stress the capacitor
leads where they enter the seal of the capacitor.
For chip type capacitors, excessive mounting
pressure can cause high leakage current, short
circuit, or disconnection.

2.3Manual Soldering

(1) Observe temperature and time soldering
specifications or do not exceed temperatures of
350°C for 3 seconds or less.

(2) If lead wires must be formed to meet terminal
board hole spacing, avoid stress on the leadwire
where it enters the capacitor seal.

(3) If a soldered capacitor must be removed and
reinserted, avoid excessive stress to the capacitor
leads.

(4) Aviod touching the tip of the soldering iron to the
capacitor, to prevent melting of the vinyl sleeve.

2.4Flow Soldering

(1) Do not immerse the capacitor body into
the solder bath as excessive internal
pressure could result.

(2) Observe proper soldering conditions,
(temperature, time, etc.).
Do not exceed the specified limits.

(3) Do not allow other parts or components to
touch the capacitor during soldering.

2.5Reflow Soldering for Chip Capacitors

(1) For reflow, use a thermal conduction system such
as infrared radiation (IR) or hot blast. Vapor heat
transfer systems (VPS) are not recommended.

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
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(2) Observe proper soldering conditions (temperature,
time, etc.). Do not exceed the specified limits.

(3) Reflow should be performed one time. Consult us
for additional reflow restrictions.

2.6 Other Soldering Considerations

Rapid temperature rises during the preheat

operation and resin bonding operation can cause
cracking of the capacitor vinyl sleeve. For heat
curing, do not exceed 150°C for a maximum time of
2 minutes.

2.7 Capacitor Handling after Soldering

(1) Avoid movement of the capacitor after soldering
to prevent excessive stress on the leadwires
where they enter the seal.

(2) Do not use the capacitor as a handle when
moving the circuit board assembly.

(3) Avoid striking the capacitor after assembly to
prevent failure due to excessive shock.

2.8 Circuit Board Cleaning

(1) Circuit boards can be immersed or ultrasonically
cleaned using suitable cleaning solvents for up
to 5 minutes and up to 60°C maximum
temperatures. The boards should be thoroughly
rinsed and dried.
Recommended cleaning solvents include
Pine Alpha ST-100S, Sunelec B-12, DK Beclear
CW-5790, Aqua Cleaner 210SEP, Cold Cleaner
P3-375, Telpen Cleaner EC-7R, Clean-thru 750H,
Clean-thru 750L, Clean thru 710M, Techno
Cleaner 219, Techno Care FRW-17, Techno
Care FRW-1, Techno Care FRV-1, IPA (isopropyl
alcohol)

%k The use of ozone depleting cleaning agents are
not recommended in the interest of protecting
the environment.

(2) Avoid using the following solvent groups unless
specifically allowed for in the specification;

@® Halogenated cleaning solvents: except for solvent
resistant capacitor types, halogenated solvents
can permeate the seal and cause internal
capacitor corrosion and failure. For solvent
resistant capacitors, carefully follow the
temperature and time requirements of the
specificaion. 1-1-1 trichloroe thane should never
be used on any aluminium electrolytic capacitor.

@® Alkali solvents: could attack and dissolve the
aluminum case.

@® Petroleum based solvents: deterioration of the
rubber seal could result.

@® Xylene: deterioration of the rubber seal could
result.

@® Acetone: removal of the ink markings on the
vinyl sleeve could result.

(3) A thorough drying after cleaning is required to
remove residual cleaning solvents which may be
trapped between the capacitor and the circuit
board. Avoid drying temperatures which exceed
the maximum rated temperature of the capacitor.

(4) Monitor the contamination levels of the cleaning
solvents during use by electrical conductivity, pH,
specific gravity, or water content. Chlorine levels
can rise with contamination and adversely affect
the performance of the capacitor.

% Please contact us for additonal information about
acceptable cleaning solvents or cleaning methods.

Type Series Cleaning permitted
Surface mount type | V(Except EB
Series) 0
Lead type Bi-polar SU (o}
M O(to 100V)
KA (o}
Bi-polar KA (o}
FK 0
FC (0]
GA (0]
NHG O(to 100V)
EB O(to 100V)
TA [0)
Snap-in type TS UP ,UQ O(to 100V)
TS HA HC O(to 100V)

2.9 Mounting Adhesives and Coating Agents

When using mounting adhesives or coating agents to
control humidity, avoid using materials containing
halogenated solvents. Also, avoid the use of
chloroprene based polymers.

%k After applying adhesives or coatings, dry thoroughly
to prevent residual solvents from being trapped
between the capacitor and the circuit board.

3. Precautions for using capacitors

3.1 Environmental Conditions

Capacitors should not be used in the following

environments.

(1) Temperature exposure above the maximum rated
or below the minimum rated temperature of the
capacitor.

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
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(2) Direct contact with water, salt water, or oil.

(8) High humidity conditions where water could
condense on the capacitor.

(4) Exposure to toxic gases such as hydrogen sulfide,
sulfuric acid, nitric acid, chlorine, or ammonia.

(5) Exposure to ozone, radiation, or ultraviolet rays.

(6) Vibration and shock conditions exceeding
specified requirements.

3.2 Electrical Precautions

(1) Avoid touching the terminals of the capacitor as
possible electric shock could result. The exposed
aluminium case is not insulated and could also
cause electric shock if touched.

(2)Avoid short circuiting the area between the
capacitor terminals with conductive materials
including liquids such as acids or alkaline solutions.

4.Emergency Procedures

(1) If the pressure relief vent of the capacitor
operates, immediately turn off the equipment and
disconnect from the power source. This will
minimize additional damage caused by the
vaporizing electrolyte.

(2) Avoid contact with the escaping electrolyte gas
which can exceed 100°C temperatures.

If electrolyte or gas enters the eye, immediately
flush the eye with large amounts of water.

If electrolyte or gas is ingested by mouth, gargle
with water. If electrolyte contacts the skin, wash
with soap and water.

5. Long Term Storage

Leakage current of a capacitor increases with long
storage times. The aluminium oxide film deteriorates

as a function of temperature and time. If used
without reconditioning, an abnormally high current
will be required to restore the oxide film. This current
surge could cause the circuit or the capacitor to fail.

Capacitor should be reconditioned by applying rated
voltage in series with a 1000 Q, current limiting
resistor for a time period of 30 minutes.

5.1 Environmental Conditions (Storage)
Capacitors should not be stored in the following
environments.

(1) Temperature exposure above 35°C or below 15 °C.

(2) Direct contact with water, salt water, or oil.

(8) High humidity conditions where water could
condense on the capacitor.

(4) Exposure to toxic gases such as hydrogen
sulfide,sulfuric acid, nitric acid, chlorine, or
ammonia.

(5) Exposure to ozone, radiation, or ultraviolet rays.

(6) Vibration and shock conditions exceeding
specified requirements.

6.Capacitor Disposal

When disposing of capacitors, use one of the

following methods.

® Incinerate after crushing the capacitor or
puncturing the can wall (to prevent explosion due
to internal pressure rise). Capacitors should be
incinerated at high temperatures to prevent the
release of toxic gases such as chlorine from the
polyvinyl chloride sleeve, etc.

® Dispose of as solid waste.

® Local laws may have specific disposal
requirements which must be followed.

The application guidelines above are taken from:

Technical Report EIAJ RCR-2367 issued by the Japan
Electronic Industry Association, Inc. -

Guideline of notabilia for aluminium electrolytic
capacitors with non-solid electrolytic for use in
electronic equipment.

Refer to this Technical Report for additional details.

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.

Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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SMT Aluminum Electrolytic Capacitors

Panasonic Packaging Specifications

Surface Mount Type Size w Size W |mm
A,B,C 141 G13 to G21 3441
B Packaging Specifications D, E,D8 1821 H13 to H21 B
® Reel Di ions i tt | FG 261 J16 to J21 4651
eel Dimensions in mm (not to scale) K16 to K21 +
(*:1)330mm(13 inch)reel is available on request.(code:A)
. . Min.Packing Quantity pcs
Size code Height 380mm reel 330mm reel
A B L=5.4mm 2000 1500
L=5.8mm 2000 1200
C,D _=5.4mm 1000 1000
L=5.8mm 1000 800
E - 1000 800
D8 - 900 500
FG - 500 300
B.C L=4.5mm 2000 1500
D L=4.5mm 1000 1000
Size code Min Packing Quantity pcs
330mm _reel
G13 250
G17,H13 200
G21,H16 150
H21,J16,K16 125
@ Taping Dimensions in mm(size A to G) J21,K21 75
4001 Feeding hole  Chip pocket 1202
¢1_5+8.1 0.4
] 95 #9 %} %) )gf
o +
: -
I
Polarity-+(except / Aﬂg‘
bi-polar type)
- Tape running direction
Ask factory for technical specifications.
t2
Size code W A B C P F Height
L=4.5mm L=5.4mm L=5.8mm
A 12.0 3.4 3.5+0.2 6.0+0.3 8.0 5.5 - 5.8 -
B 12.0 4.7 4.60.2 6.5+0.3 8.0 5.5 4.9 5.8 6.2
Ceko) | 12.0 5.7 5.7+0.3 8.0:05 | 12.0 5.5 4.9 5.8 6.4
D 16.0 7.0 7.0+0.3 9.0:05 | 12.0 7.5 4.9 5.8 6.4
D8 16.0 7.0 7.0+0.3 9.0:0.5 | 12.0 7.5 8.4
E 16.0 8.7 8.7+0.3 | 11.4z05 | 12.0 7.5 6.8
F 24.0 8.7 | 8.7+0.3 | 12.5z05 | 16.0 11.5 11.0
G 24.0 | 10.7 |10.7£0.3 | 14.5+0.5 | 16.0 11.5 11.0
(*%2) Height L=4.5mm P=8.0
@ Taping Dimensions in mm(size G13 to K21)
. Taping Size
Size
I%ﬁo-zﬂ% - A B|J]C|D|]F| P|S [ W
0.75%" 4,040 1 S D20.2 G13| 10.7| 10.7 | 145| 145|142 | 20.0 | 28.4 |32.0
2:01 / 159" Rl osF— G17| 10.7] 107 | 145| 17.5|14.2 | 20.0 | 28.4 |32.0
\ - I
H13| 14.0| 14.0 | 18.0| 175|142 | 24.0 | 28.4 |32.0
). Fan W/ _
b 3Lr F %# % S Hi6| 14.0| 14.0 | 18.0| 17.5|14.2 | 24.0 | 28.4 [32.0
P rf |—’|—' j ] = e w || J16 | 175|175 23.0] 175|202 | 28.0 | 40.4 | 44.0
2 i ‘ | S 3 [ 921 [17.5] 17.5 | 23.0] 225 | 20.2 | 28.0 | 40.4 |44.0
| o HAA N \U)l © K16 | 19.5| 19.5 | 26.0| 17.5[20.2 | 32.0 | 40.4 |44.0
0070 0 00010 0 o K21 | 19.5| 19.5 | 26.0| 22.5|20.2 | 32.0 | 40.4 |44.0
P+0.1 Az0.5 Tape running direction

Ask factory for technical specifications.

84 Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
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Panasonic

SMT Aluminum Electrolytic Capacitors
Environmental Management

B Environmental Management(Pb-free,PVC-free)

We are reducing environmentally harmful substances to do our part in global environmental conservation
activities. We are moving ahead with products compatible with Pb-free soldering, products with Pb-free termi-
nals and products with non-PVC encasing materials.

@ Aluminum Electrolytic Capacitor

Body shape Series/Type P /N (standard) Lead-free Solder Lead-free Terminal{Non-PVC Sleeve
Compatible P /N
ECEV--S---S-|EEE--S8---S-
ECEV- -A---S-|EEE--A---S-
ECEV - -A----~- EEE--A----~-

S ECEV - -S---W-|EEE--S---W-
ECEV--A---W-|EEE--A---W- available
ECEV--A---U-|EEE--A---U-

Surface Mount ECEV--A---N-|EEEZ A~ - °N-
HA EEVHA- - - - - - - EEEHA- - - - - - - available as
Type HB  |EEVHB- - - - - - - EEEHB- - - - - - -
(VType) EEVHP - - - - - - - EEEHP - - - - - - - standard

HD EEVHD- - - - - - - not available

FC EEVFC- - - - - - - EEEFC- - - - - - -

FK(102 ) | EEVFK=- = = = = = = EEEFK=- - - - - - - available
FK(@12.5<) | EEVFK- - = = = - -

TA EEVIA- - - - - - - not available
TG(p10z 5| EEVTG === =- - - - EEETG- - - - - - - )
TG(01255) | EEVTG- - - - - - - available

EB EEVEB- - - - - - -

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.

Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation.
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SMT Aluminum Electrolytic Capacitors

Reflow Profile
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i Reflow Condition
Pre-fix | Suffix | Case Diameter | RoHS | Terminal : Reflow Chart
ompliant| Finish Peak Temperature Time above 200
R |3mm to 5mm No Sn-Pb | 240 for 5 seconds 20 seconds (1) Fig.1
ECE-V P |6mm No Sn-Pb | 240 for 5 seconds 20 seconds (1) Fig.1
P [8mm to 10mm No Sn-Pb | 230 for 5 seconds 20 seconds (2) Fig.2
R |4mm to 5mm No Sn-Pb | 240 for 5 seconds 20 seconds (1) Fig.1
6mm No Sn-Pb | 240 for 5 seconds 20 seconds (1) Fig.1
8mm to 10mm No Sn-Pb | 230 for 5 seconds 20 seconds (2) Fig.2
EEV- (2) Fig.2 (Except for EB series)
Q |[12.5mm Yes Sn 230 for 5 seconds 20 seconds
(3) Fig.3 (EB series only)
(2) Fig.2 (Except for EB series)
M [16mm to 18mm Yes Sn 230 for 5 seconds 20 seconds
(3) Fig.3 (EB series only)
R [3mm to 5mm Yes Sn-Bi 250 for 5 seconds 60 seconds (4) Fig.4
EEE- 6mm Yes Sn-Bi | 250 for 5 seconds 60 seconds (4) Fig.4
P [8mm to 10mm Yes Sn-Bi 235 for 5 seconds 60 seconds (5) Fig.5
Fig. 1 Fig. 2
260 260
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