Aluminium - Electrolytic - Capacitors

The following diagrams exhibit typical courses of these dependences.
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1.3.8 ESR

The equivalent series resistance represents the ohmic part ( losses ) of a capacitor (the resistance of
the fail, electrolyt, terminals ) . The ESR depends Equivalent circuit of an electrolytic capacitor
on frequency and temperature. - simplified -

139 ESL
The equivalent series inductance represents the

inductive part of the capacitor ( leads, foil ) . The ESR EsL c
ESL depends mainly on the frequency. S

1.3.10 Dissipation factor tan d (DF)

The dissipation factor is defined as the power loss of the capacitor devided by the reactive power of
the capacitor.

tand = ESR *wW*Cs

In general the DF is measured at 100 Hz and 20 °C.. ESR
As shown in the pointer diagram beside, the angle d is :
the difference between the 90 ° phase shift of an ideal
capacitor and the real lossy capacitor.

1.3.11 Impedance Z

The Impedance of the capacitor is given by the
ESR,ESL and the capacitance.

The Impedance depends on the temperature and of
course the frequency. The Impedance is normally
measured at 10 KHz .

Pointer diagram
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1.4 Datasheets

On demand please call for detailed data sheets.

i

F&T Kondensatoren-GmbH
Husum / Germany

Nedderweg . 25813 Husum
Telefon: (0 48 41) 620 11-12
Telefax (0 48 41) 620 13

Nedderweg . 25813 Husum

F&T Kondensatoren-GmbH
Datenblatt T Telefon: (0 48 41) 620 11-12
& Husum / Germany Telefax: (0 48 41) 620 13
Normen und
"Aufbau: Hochkapazitive Elektrol Kunde: IVD
fnf'nau‘:p‘;w"fmmgﬁfg? G-Typ Kondensatoren Zeichnungsnr.: 1.0
Anwendungen: Industrielle Elektronik, S Datum: 14.10.96

Temperaturbereich:

~40°C..+105°C

Verpolspannung: max. 2V

br om: _|max. 0,006 C,Uy+4m
Betriebsreststrom: _|etwa 20 % des Abnahm
Brauchbarkeitsdauer: |2 000 h Uy, und Uberlag

Schaltfestigkeit:

Ausfalisatz: <1% (Ander
das Ende der Brauchba
DC/IC<30%;tand<3;
[10° Ein-7Ausschaltvorga
Ein-/Ausschaltbelastung
[Wenn der Kondensator

F&T Kondensatoren-GmbH
Husum / Germany

Nedderweg . 25813 Husum
Telefon: (0 48 41) 620 11-12
Telefax (0 48 41) 620 13

i

Data-sheet: GWA33240090096

Customer: Campbell
Drawing No.:34
Date:  28.08.96

QUICK REFERENCE DATA

Component outlines

Lade- und Entladestrom Features: Large types polarised aluminium electrolytic capacitors, very low ESR. o
Normen: IEC 3844 LL (X Very high ripple current and long useful life. Cylindrical aluminium ~—a
Isolation: Spa N4 case with pressure relief in the sealing and screw terminals. . % %
U, Cy Kap. 1S: Computer, i and industrial systems.
Technische 100Hz | Toleran + Category temperature range: -40 °C...+105 °C
aten | M | (@F %) Reverse voltage: max. 2 V.
400 | 220 ]-10%+3C Leakage current at delivery: max, 0,006 C,.Uy, + 4 A ( after 5 minutes; 20 °C)
Scheinwiderstand : Operational leakage current: Tess than 20 % o the leakage current at defivery (after 1 h or longer) L
in Abhangigkeit von Frequ Life test according to 2000 h (at 105°C and applied | ripple)
10 — IEC 384-4 LL total failure percentage: <1%
B FD#1 Requirements:
W) DC/C > 30 % : tan d > 3xspec. limit; Z > 3xspec. limit L
Charge-discharge: 10° switching operations in accordance with IEC 384-4 I
Switching operations (with RxC = 0,1 s) shall not cause a capacitance change /D L
0 of moor than 10%. If a capacitor is swiched continously, the charge and discharge
currents have to be considered as ripple currents. The RMS value of these currents = 317
should be determined and the resultant value must not exceed the applicable L. F D= 90mm : = g r}\mmm
Based on specification: IEC 384-4 LL L= 96mm
Insulation: blue sleeve; voltage proof: 2500 Vac Screw terminal: M6
1
Ue Ce Tolerance | Surge ] I Ripple IRipple | Typ. ESR Max. Z Typ. ESL Case
Technical 100 Hz onCq voltage 20°C  |105°C;100 Hz|85°C;100 Hz| 100 Hz 10 kHz sizes
Data V) (nF) (%) V) (mA) [A] [A] (mWw) (mWw) (nH) (mm)
Fd ‘ ‘ 400 3300 [-10%+30%] 460 7900 10,90 19,83 15 11 30 90x96
Fd, | ' le—
01 Impedance Z Useful lifetime
10 0 0 10° as a function of frequency f as a function of ambient temperature T and ripple current
Gewindebolzen-Ausfi 10° == 5
Wechselstrombelastung I, Ersatzserie = o I
in Abhéngigkeit von Freque | §§\
4
i L
N N g
\{ 10 NNy
Sﬁﬁ:\ 3 N
- (mZ\M N ™N NN N \
N 2
10
7
| 1
[T 1 0
7 w10 ) o 40 50 60 70 80 %0 100 110
10 fH2) 10 10 T(C)
10 Ripple current
Ripple current multiplier as a function of air velocity
as a function of frequency
9- 5 [
Lsoomz il |
I H o 0s 1 15 2
[ L v (mis)
i . without natural heat sink watercooled
cooling cooling 0,5°/W | water temp.
il T 10°C
100 100 o 100 Ripple current multiplier 1 124 141 164
| Thermal
f(Hz) resistance (kW) 2,75 334 1,38 1,02
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2 Axial Capacitors Type A

Features

polarized

switch proofed
welded axial leads
high religbility
high ripple current
all contacts welded

Quick reference

<+— /D

Applications

standard- and switch mode power supplies
computer
telecommunications
genera industria
consumer - electronic

Ur £ 100 V Ug > 100V
Temperature range -40°C ... + 105°C - 40°C ... + 85°C
Tolerance +20 %
Max. reverse voltage 2V
Useful life see diagram useful life S. 16
Leakage current 5 min @ Ug 0,008 * C[nF] * U [V] + 4mA [mA]
Leakage current 1 h @ Ug 0,15 * leakage current 5 min @ Ug
Specs DIN 41332 |IEC 384 -4

Insulation A up to 25 mm

polyesterfilm : voltage proof 2 1000V AC

Insulation £ more than 25 mm

shrink - on sleeve : voltage proof 3 2500V AC

/E leads

up to 25 mm A : 0.8mm ; more than 25 mm A : 1.0 mm
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2.1 Mechanical Data

D d
up to 25 mm 0,8 mm
morethan25mm| 1,0 mm

min | +1
L*S

DxL
Capacitance Rated voltage [V]
[nF] 16 25 40 63 100 160 250 350 450 500
4,7 10x 30
10 10x30| 12x30 | 14x30
15 10x 30| 10x30 | 14x30 | 16x 39
22 10x30| 12x 30| 16x30 | 18x 39
33 10x30| 12x 30| 14x 37 | 18x39 | 21 x 36
47 10x30| 14x30| 16x39 | 21x 36 | 25x 38
100 10x30 | 16x 30| 18x39 | 25x38 | 25x 49 | 30x 49
220 10x30 | 14x 30| 18x39 | 25x38 | 25x 49 | 30x 49
470 10x30 | 14x30| 16x39 | 25x49 | 30x49 | 35x 49
1000 | 10x30 | 10x30 | 14x30 | 16x 39 | 25x 38 | 35x 49
2200 | 14x30 | 14x37 | 16x39 | 25x 38 | 30x 49
3300 | 16x39 | 16x39 | 21x36 | 25x49 | 35x 49
4700 | 16x 39 | 18x39 | 25x 38 | 25x 49 | 35x 66
6800 | 21x36 | 25x 38 | 25x 49 | 35x 49
10000 [ 25x 38 | 25x 49 | 30x 49 | 35x 66
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2.2 Standard Values Type A

Ur Cr Casesize | ESRioorz | ESR 100nz | tan dgoonz | Z 10kHz Reted riggﬁzcu"m Order code
XL 20°Ctyp. | 20°C max. | 20°C max. | 20°C max. [ 85°C [ 105°C
[V] [nF] [mm] [mWM [mW] [%] [mW] [A] [A] [A..
16 1000 | 10x 30 220 330 21 220 0,6 [...10201610030
16 2200 | 14x 30 130 195 27 130 1,0 |...22201614030
16 3300 | 16x 39 20 135 28 90 1,4 |...33201616039
16 4700 | 16x39 60 90 29 60 1,7 |...47201616039
16 6800 | 21x36 50 75 32 50 2,2 |...68201621036
16| 10000| 25x 38 40 60 38 40 2,6 |...10301625038
25 1000 | 10x 30 180 270 17 180 0,7 |...10202510030
25 2200 | 14x 37 120 180 25 120 1,1 |...22202514037
25 3300 | 16x 39 85 127 26 85 1,5 |...33202516039
25 4700 | 18x39 60 90 27 60 1,9 |...47202518039
25 6800 | 25x 38 50 75 32 50 2,4 |...68202525038
25| 10000 | 25x49 35 52 33 35 3,2 |...10302525049
40 470 10x 30 220 330 10 220 0,6 |[...47104010030
40 1000 | 14x30 150 225 14 150 0,9 |[...10204014030
40 2200 | 16x 39 100 150 21 100 1,3 |...22204016039
40 3300 21x36 85 127 26 85 1,7 |...33204021036
40 4700 | 25x 38 60 90 27 60 2,2 |...47204025038
40 6800 | 25x49 50 75 28 50 2,7 |...68204025049
40| 10000 | 30x49 30 45 28 30 3,7 |...10304030049
63 220 | 10x30 400 600 8 400 0,5 [...22106310030
63 470 14x 30 200 300 9 200 0,8 |...47106314030
63 1000 | 16x 39 120 180 11 120 1,2 |...10206316039
63 2200 | 25x 38 95 142 22 95 1,7 |...22206325038
63 3300 | 25x49 50 75 16 50 2,7 |...33206325049
63 4700 | 25x49 40 60 18 40 3,0 [...47206325049
63 6800 | 35x49 35 52 29 35 3,8 |...68206335049
63| 10000| 35x66 30 45 20 30 4,6 |...10306335066
100 100 | 10x30 750 1125 7 750 0,3 |...10110010030
100 220 | 14x30 350 525 7 350 0,6 [...22110014030
100 470 16x 39 150 225 7 150 1,1 |...47110016039
100 1000 | 25x 38 110 165 8 110 1,6 |...10210025038
100 2200 | 30x49 60 90 10 60 2,6 |...22210030049
100 3300 | 35x49 50 75 12 50 3,2 |...33210035049
100 4700 | 35x66 30 45 13 30 4,6 |..47210035066
160 33| 10x30 3100 4650 6 3100 0,2 ...33016010030
160 47| 10x30 1950 2925 6 1950 0,2 ...47016010030
160 100 | 16x30 980 1470 6 980 0,4 ...10116016030
160 220 | 18x39 470 705 6 470 0,7 ...22116018039
160 470 25x49 150 225 6 150 15 ...47116025049
160 1000 | 35x49 100 150 6 100 2,2 ...10216035049
250 22| 10x30 4300 6450 6 4300 0,1 ...22025010030
250 33| 12x30 2400 3600 7 2400 0,2 ...33025012030
250 47| 14x30 1600 2400 7 1600 0,3 ...47025014030
250 100 | 18x 39 750 1125 7 750 0,5 ...10125018039
250 220 | 25x 38 180 270 7 180 1,2 ...22125025038
250 470 30x49 130 195 7 130 1,8 ...47125030049
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