Operational life time section

PLoss = l," XESR ESR = Equivalent serie resistance T, = Ambient temperature
PLoss = Pgwer losses in the capacitor T, = T+ P X Ry R, = Thermal re§istgnce
laws = Ripple current T, = Hot spot temperature A = Expected life time at 85°C hotspot
temperature (hours)
85-T,

L., = Expected lifetime=Ax2 € hours

Capacitor Diameter A Cc
PEG124 10 36000 11
13 43000 11
16 65000 11
20 97000 11
PEG 126 16 64000 12
20 85000 12
PEG 220, PEG 225, PEG 226 16 64000 12
20 85000 12
PEH 532 22-40 6500 12
PEH 534 22-40 13000 12
PEH 536 22-40 19500 12
PEH 506 22-40 6000 12
PEH 526 25-35 63000* 12
PEH 169 35 29000 12
50 35000 12
65 44000 12
75 58000 12
90 78000 12
PEH 200 35 20000 12
50 24000 12
65 30000 12
75 40000 12
90 60000 12
* = L, (125°C) limited to 4000h
Capacitor Max T, Max T, at Max T,
PEG 124 125°C 125°C 129°C
105°C 105°C 108°C
PEG 126 150°C 150°C 151°C
PEG 220, PEG 225, PEG 226 150°C 150°C 151°C
PEH 532 105°C 105°C 110°C
PEH 534 105°C 105°C 110°C
PEH 536 105°C 105°C 110°C
PEH 506 85°C 85°C 97°C
PEH 526 125°C 125°C 129°C
PEH 169 85°C 85°C 100°C (U, <420 VCD)
85°C 85°C 95°C (U, = 450 VDC)
105°C 105°C 112°C
PEH 200 85°C 85°C 100°C
105°C 105°C 110°C

Note: Operational life time for BHC types can be found in

separate application notes, TD003
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OPERATIONAL LIFE TIME SECTION

CALCULATION EXAMPLE, PEH 200

Article No: PEH20000427AMB2

Input: Ambient temperature = 70°C
Ripple current = 30A (10kHz)
ESR (85°C, 10 kHz) = 5.8 mQ
Thermal resistance R, = 2.6°C/W

Calculation: P = l.,” Xx ESR = 30 x 5.8 x 10° = 53W
Hot spottemp. T, =T + R, X P oo = 70+2.6x5.3 = 84°C
The assumption of hot-spot temp 85°C when we get ESR was OK!
85-84

Output: Expected Life time L., = 30000x2 * =31k hours
Remark! ESR (T, f) values, of a given article number, is available upon request. Please contact customer support.
Equivalent series resistance factor k as a function of frequency and winding hot-spot temperature.

k=ESR (T, ,f)/ESR(20°C, 100Hz) ESR(20°C, 100Hz) = 26 mQ (Maximum value)
18 mQ (Typical value)

hs’

Hot-spot temperature T, (°C)

0.050 13.0 7.9 4.9 3.1 2.2 1.7 1.5 1.5 1.5 1.5 1.5 1.5 1.6 1.7
0.100 12.5 7.4 4.4 2.6 1.7 1.2 10 093 089 088 0.88 0.88 0.91 0.95
0.200 12.2 7.2 4.1 2.4 14 09 075 066 0.61 058 056 056 056 0.58
0.300 12.2 7.1 4.0 2.3 13 088 066 057 052 048 046 045 045 045
0.400 12.1 7.1 4.0 2.2 13 084 062 052 047 043 041 039 039 0.39
0.500 12.1 7.0 4.0 2.2 1.3 0.81 060 050 044 040 038 036 035 0.36
0.600 12.1 7.0 3.9 2.2 13 080 058 048 042 038 035 034 033 033
0.800 12.1 7.0 3.9 2.2 12 078 056 046 040 036 033 0.31 0.30 0.30
1.000 12.0 7.0 3.9 2.2 12 076 055 044 039 034 0.31 029 028 0.28
2.000 12.0 7.0 3.9 21 12 074 052 042 036 0.31 028 026 025 0.24
5.000 12.0 6.9 3.9 2.1 1.2 072 0.51 040 034 030 026 024 023 0.22
10.000 12.0 6.9 3.9 2.1 12 072 050 040 034 029 026 0.23 0.21
20.000 12.0 6.9 3.9 2.1 1.2 071 050 039 033 029 025 023 022 O0.21
50.000 12.0 6.9 3.9 2.1 1.2 071 050 039 033 029 025 023 O0.21 0.21
100.000 12.0 6.9 3.9 2.1 1.2  0.71 050 039 033 029 025 023 0.21 0.21

CALCULATION EXAMPLE, PEG 22X (PEG 220, PEG 225, PEG 226)

Article No: PEG 226KL4270Q Thermal parameters , PEG220, PEG225 and PEG226:

Internal Typ Typ. Heat
Thermal Natural Heat

Input data: Capacitor case temperature T = 125°C Res.  Conv. Sinked
Ripple current = 27.9 A (Z 5 kHZ) Article cthw cthc cthtot thhc thca thce
ESR (125°C, 5 kHz) = 6.7 mQ (W/°C) (U/°C) (J/°C) (C/W) (C/W) (C/W)
(see catalogue sheet) PEG22XF-Case 58 22 80 35 26 20
Thermal resistance R, = 2.4°C/W PEG22XG-Case 80 25 104 35 21 20
(Hot-spot to case, see table) PEG 22X H-Case 10.0 3.4 134 24 21 15

PEG 22X J-Case 14.0 4.1 18.2 2.4 18 1.5

Calculation: P o =1lp, " XESR=27.9"x6.7x10°=52W  ppgooxL-Case 184 46 230 24 16 15
Hotspottemp. T, =T +R,, XP o=
125 +2.4x5.2=137.5°C ESR correction factor, vs. frequency [ESR / ESR (5kHz, 125°C)]

e 85-137.5 Frequency

Output: Expected Life time, L, = 85@ X2 12 = _ 100Hz 300Hz 1 kHz >5 kHz

4.1k hours See table on page Correction factor (Corr) 8.0 3.0 1.5 1.0
148 (parameter “A”)

Max allowed hot-spot temperature, continuous operation: ESR correction factor, vs. temperature [ESR / ESR (5kHz, 125°C)]
T, max = 0.5 X T, + 75[°C] (heat-sinked) Temperature
T, - Tc —max 15 °C -10°C 60°C 105°C 125°C
T, e = 0.5 X T_ + 75[°C] (not heat-sinked) Correction factor (Corr) 4.4 1.3 1.1 1.0

T, -T =max40°C
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