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		  Datasheet File OCR Text:


		                                                   136 rvi www.vishay.com vishay bccomponents   revision: 20-jul-12 1 document number: 28321 for technical questions, contact:  aluminumcaps 1@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 aluminum capacitors radial very low impedance  fig. 1  features ? very low impedance or esr respectively ? very long useful life: 4000 h to 10 000 h at 105 c, very high reliability ? excellent ripple current capability ? polarized aluminum electrolytic capacitors, non-solid electrolyte ? radial leads, cylindrical  aluminum case with pressure relief, insulated with a blue sleeve ? charge and discharge proof ? material categorization: for  definitions of compliance please see  www.vishay.com/doc?99912   applications ? power supplies (smps, dc/d c converters) for general industrial, edp, audio-vide o, and telecommunications ? smoothing, filtering, buffering marking the capacitors are marked  (where possible) with the following information: ? rated capacitance value (in f) ? tolerance on rated capacitance, code letter in accordance with iec 60062 (m for  20 %) ? rated voltage (in v) ? date code, in accordance with iec 60062 ? code indicating factory of origin ? name of manufacturer ? upper category temperature (105 c) ? negative terminal identification ? series number (136) quick reference data description value nominal case sizes (? d x l in mm) 10 x 12 to 18 x 35 rated capacitance range, c r 22 f to 10 000 f tolerance on c r  20 % rated voltage range, c r 10 v to 100 v category temperature range - 55 c to + 105 c endurance test at 105 c 3000 h to 5000 h (dependent on case size) useful life at 105 c 4000 h to 10 000 h (dependent on case size) useful life at 40 c,  1.8 x i r  applied 200 000 h to 500 000 h  (dependent on case size) shelf life at 0 v, 105 c 1000 h based on sectional spec ification iec 60384-4/en130300 climatic category  iec 60068 55/105/56 150 rmi 148 ru s 1 3 6 rvi 048 rml 140 rtm 125 c miniaturized higher temperature higher cv/volume miniaturized

                                                  136 rvi www.vishay.com vishay bccomponents   revision: 20-jul-12 2 document number: 28321 for technical questions, contact:  aluminumcaps 1@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 selection chart for c r , u r , and relevant nominal case sizes  (? d x l in mm) c r (f) u r  (v) 10 16 25 35 50 63 100 22------10 x 12 33------10 x 12 47 - - - - - 10 x 12 10 x 16 56-----10 x 12- 68 - - - - - 10 x 16 10 x 20 82----10 x 12-- 100 - - - - 10 x 12 10 x 16 12.5 x 20 120 - - - 10 x 12 10 x 16 10 x 20 - - - - - - 12.5 x 16 - 150 - - - 10 x 12 10 x 20 10 x 25 16 x 20 180 - - 10 x 12 - 10 x 20 10 x 30 - ----12.5 x 16-- 220 - - 10 x 12 10 x 16 10 x 25 12.5 x 20 16 x 25 270 - 10 x 12 - - - 12.5 x 25 - 330 - 10 x 12 10 x 16 10 x 20 10 x 30 16 x 20 16 x 31 - - - 12.5 x 16 12.5 x 20 - - 390 10 x 12 - - 10 x 25 - 12.5 x 31 - 470 10 x 12 10 x 16 10 x 20 12.5 x 20 12.5 x 25 16 x 25 16 x 35 - - 12.5 x 16 - - - 18 x 31 560 - - 10 x 25 10 x 30 12.5 x 31 - - - - - 12.5 x 20 - - - 680 10 x 16 10 x 20 - 12.5 x 25 16 x 20 16 x 31 18 x 35 - 12.5 x 16 - - - 18 x 25 - 820 - 10 x 25 10 x 30 - 16 x 25 16 x 35 - - - 12.5 x 20 - - - - 1000 10 x 20 12.5 x 20 12.5 x 25 12.5 x 31 16 x 31 18 x 31 - 12.5 x 16 - - 16 x 20 18 x 20 - - 1200 10 x 25 10 x 30 - 16 x 25 16 x 35 - - - 12.5 x 20 - - - - - 1500 10 x 30 12.5 x 25 12.5 x 31 16 x 25 18 x 31 18 x 35 - 12.5 x 20 - 16 x 20 - - - - 1800 12.5 x 20 - 16 x 25 16 x 31 - - - 2200 12.5 x 25 12.5 x 31 16 x 31 16 x 35 18 x 35 - - - 16 x 20 18 x 20 18 x 31 - - - 2700 12.5 x 31 16 x 25 16 x 31 - - - - 3300 16 x 20 16 x 25 16 x 35 18 x 35 - - - --18 x 31---- 3900 16 x 25 16 x 31 - - - - - 4700 16 x 31 16 x 35 18 x 35 - - - - - 18 x 31 - - - - - 5600 16 x 31 - - - - - - 18 x 25 - - - - - - 6800 16 x 35 18 x 35 - - - - - 18 x 31 - - - - - - 10 000 18 x 35 - - - - - -

                                                  136 rvi www.vishay.com vishay bccomponents   revision: 20-jul-12 3 document number: 28321 for technical questions, contact:  aluminumcaps 1@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 dimensions  in millimeters  and available forms  fig. 2 -  form ca : long leads  fig. 3 -  form cb : cut leads  fig. 4 -  form tfa : taped in box (ammopack) table 1 note ? for detailed tape di mensions refer to packaging information:  www.vishay.com/doc?28360 l f 15 min. 5 min. ? d ? d f 5  1 ? d ? d l dimensions  in millimeters,  mass and packaging quantities nominal case size ? d x l case code ? d ? d max. l max. f mass (g) packaging quantities form  ca form  cb form  tfa 10?x?12 14 0.6 10.5 13.5 5.0  0.5 ?  1.6 1000 500 800 10?x?16 15 0.6 10.5 17.5 5.0  0.5 ?  1.9 500 500 800 10?x?20 16 0.6 10.5 22.0 5.0  0.5 ?  2.2 500 500 800 10?x?25 16l 0.6 10.5 27.0 5.0  0.5 ?? 3.0 1000 1500 800 10?x?30 16ll 0.6 10.5 32.0 5.0  0.5 ?  3.5 1000 750 - 12.5?x?16 17a 0.6 13.0 17.5 5.0  0.5 ?  2.7 1000 1500 500 12.5?x?20 17 0.6 13.0 22.0 5.0  0.5 ?  4.0 500 500 500 12.5?x?25 18 0.6 13.0 27.0 5.0  0.5 ?  5.0 250 250 500 12.5?x?31 18l 0.6 13.0 33.5 5.0  0.5 ?  5.5 1000 750 - 16?x?20 19a 0.8 16.5 22.0 7.5  0.5 ?  6.0 250 250 250 16?x?25 19 0.8 16.5 27.0 7.5  0.5 ?  8.0 250 250 250 16?x?31 20 0.8 16.5 33.5 7.5  0.5 ?  9.0 100 100 250 16?x?35 21 0.8 16.5 37.5 7.5  0.5 ?  11.0 100 100 - 18?x?20 1820 0.8 18.5 22.0 7.5  0.5 ?  8.0 100 100 - 18?x?25 1825 0.8 18.5 27.0 7.5  0.5 ?  10.0 100 100 - 18?x?31 1831 0.8 18.5 33.5 7.5  0.5 ?  12.5 100 100 - 18?x?35 22 0.8 18.5 37.5 7.5  0.5 ?  14.5 100 100 -

                                                  136 rvi www.vishay.com vishay bccomponents   revision: 20-jul-12 4 document number: 28321 for technical questions, contact:  aluminumcaps 1@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 note ? unless otherwise specified, all electrical values in table 2 apply at t amb = 20 c, p = 86 kpa to 106 kpa, rh = 45 % to 75 % ordering example electrolytic capacitor 136 series 1000 f/25 v;  20 % nominal case size: ? 12.5 mm x 25 mm; form tfa ordering code: mal2 136 36102 e3 former 12nc:    2222 136 36102 table 2 electrical data symbol description c r rated capacitance at  100 hz, tolerance  20 % i r rated rms ripple current at 100 khz, 105 c i l2 max. leakage current after 2 min at u r tan ? max. dissipation factor at 100 hz z max. impedance at 100 khz  electrical data and ordering information u r (v) c r 100 hz (f) nominal case size ? d x l (mm) i r 100 khz 105 c (ma) i l2 2min (a) tan ? 100 hz z 100 khz + 20 c (m ? ) z 100 khz - 10 c (m ? ) ordering code mal2136....... bulk packaging taped form ca form cb form tfa 10 390 10 x 12 630 39 0.19 120 240 54391e3 64391e3 34391e3 470 10 x 12 630 47 0.19 120 240 54471e3 64471e3 34471e3 680 10 x 16 830 68 0.19 84 170 54681e3 64681e3 34681e3 1000 10 x 20 1000 100 0.19 62 130 54102e3  64102e3  34102e3 1000 12.5 x 16 940 100 0.19 76 160 94105e3 94106e3 94103e3 1200 10 x 25 1300 120 0.19 52 110 54122e3 64122e3 34122e3 1500 10 x 30 1400 150 0.19 44 88 94155e3 94156e3 - 1500 12.5 x 20 1300 150 0.19 46 92 54152e3 64152e3 34152e3 1800 12.5 x 20 1340 180 0.19 46 92 54182e3 64182e3 34182e3 2200 12.5 x 25 1700 220 0.21 34 68 54222e3  64222e3  34222e3 2700 12.5 x 31 2000 270 0.21 30 60 54272e3 64272e3 - 3300 16 x 20 1600 330 0.23 38 76 54332e3 64332e3 34332e3 3900 16 x 25 2100 390 0.23 28 56 54392e3 64392e3 34392e3 4700 16 x 31 2400 470 0.25 25 50 54472e3 64472e3 34472e3 5600 16 x 31 2400 560 0.27 25 50 54562e3 64562e3 34562e3 5600 18 x 25 2270 560 0.27 25 50 94565e3 94566e3 - 6800 16 x 35 2600 680 0.29 22 44 54682e3 64682e3 - 6800 18 x 31 2760 680 0.29 23 46 94685e3 94686e3 - 10 000 18 x 35 3180 1000 0.31 21 42 54103e3 64103e3 - 16 270 10 x 12 630 43 0.16 120 240 55271e3 65271e3 35271e3 330 10 x 12 630 53 0.16 120 240 55331e3 65331e3 35331e3 470 10 x 16 830 75 0.16 84 170 55471e3  65471e3  35471e3 680 10 x 20 1000 110 0.16 62 130 55681e3 65681e3 35681e3 680 12.5 x 16 940 110 0.16 76 160 95685e3 95686e3 95683e3 820 10 x 25 1300 130 0.16 52 110 55821e3 65821e3 35821e3 1000 12.5 x 20 1300 160 0.16 48 96 55102e3 65102e3 35102e3 1200 10 x 30 1400 190 0.16 44 88 95125e3 95126e3 - 1200 12.5 x 20 1300 190 0.16 46 92 55122e3 65122e3 35122e3 1500 12.5 x 25 1700 240 0.16 34 68 55152e3 65152e3 35152e3 2200 12.5 x 31 2000 350 0.18 30 60 95225e3 95226e3 - 2200 16 x 20 1600 350 0.18 38 76 55222e3 65222e3 35222e3 2700 16 x 25 2100 430 0.18 28 56 55272e3 65272e3 35272e3 3300 16 x 25 2100 530 0.20 28 56 55332e3 65332e3 35332e3 3900 16 x 31 2400 620 0.20 25 50 55392e3 65392e3 35392e3 4700 16 x 35 2600 750 0.22 22 44 55472e3  65472e3 - 4700 18 x 31 2560 750 0.22 23 46 95475e3 95476e3 - 6800 18 x 35 3000 1090 0.24 21 42 55682e3 65682e3 -

                                                  136 rvi www.vishay.com vishay bccomponents   revision: 20-jul-12 5 document number: 28321 for technical questions, contact:  aluminumcaps 1@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 25 180 10 x 12 630 45 0.14 120 240 56181e3 66181e3 36181e3 220 10 x 12 630 55 0.14 120 240 56221e3 66221e3 36221e3 330 10 x 16 830 83 0.14 84 170 56331e3 66331e3 36331e3 470 10 x 20 1000 120 0.14 62 130 56471e3  66471e3  36471e3 470 12.5 x 16 940 120 0.14 76 160 96475e3 96476e3 96473e3 560 10 x 25 1300 140 0.14 52 110 56561e3 66561e3 36561e3 820 10 x 30 1400 210 0.14 44 88 96825e3 96826e3 - 820 12.5 x 20 1300 210 0.14 46 92 56821e3 66821e3 36821e3 1000 12.5 x 25 1700 250 0.14 34 68 56102e3  66102e3  36102e3 1500 12.5 x 31 2000 380 0.14 30 60 96155e3 96156e3 - 1500 16 x 20 1700 380 0.14 38 76 56152e3 66152e3 36152e3 1800 16 x 25 2100 450 0.14 28 56 56182e3 66182e3 36182e3 2200 16 x 31 2400 550 0.16 25 50  56222e3 66222e3 36222e3 2200 18 x 20 1680 550 0.16 28 56 96225e3 96226e3 - 2700 16 x 31 2400 680 0.16 25 50 56272e3 66272e3 36272e3 3300 16 x 35 2600 830 0.18 22 44 56332e3  66332e3 - 3300 18 x 31 2490 830 0.18 27 54 96335e3 96336e3 - 4700 18 x 35 3000 1180 0.20 21 42 56472e3 66472e3 - 35 120 10 x 12 630 42 0.12 120 240 50121e3 60121e3 30121e3 150 10 x 12 630 53 0.12 120 240 50151e3 60151e3 30151e3 220 10 x 16 830 77 0.12 84 170 50221e3  60221e3  30221e3 330 10 x 20 1000 120 0.12 62 130 50331e3 60331e3 30331e3 330 12.5 x 16 940 120 0.12 76 160 90335e3 90336e3 90333e3 390 10 x 25 1300 140 0.12 52 110 50391e3 60391e3 30391e3 470 12.5 x 20 1300 170 0.12 48 96 50471e3 60471e3 30471e3 560 10 x 30 1400 200 0.12 44 88 90565e3 90566e3 - 560 12.5 x 20 1300 200 0.12 46 92 50561e3 60561e3 30561e3 680 12.5 x 25 1700 240 0.12 34 68 50681e3 60681e3 30681e3 1000 12.5 x 31 2000 350 0.12 30 60 90105e3 90106e3 - 1000 16 x 20 1700 350 0.12 38 76 50102e3 60102e3 30102e3 1200 16 x 25 2100 420 0.12 28 56 50122e3 60122e3 30122e3 1500 16 x 25 2100 530 0.12 28 56 50152e3 60152e3 30152e3 1800 16 x 31 2400 630 0.12 25 50 50182e3 60182e3 30182e3 2200 16 x 35 2600 770 0.14 22 44 50222e3  60222e3 - 2200 18 x 31 2320 770 0.14 27 54 90225e3 90226e3 - 3300 18 x 35 2890 1160 0.16 21 42 50332e3 60332e3 - 50 82 10 x 12 480 41 0.10 200 400 51829e3 61829e3 31829e3 100 10 x 12 480 50 0.10 200 400 51101e3 61101e3 31101e3 120 10 x 16 760 60 0.10 100 200 51121e3 61121e3 31121e3 150 10 x 20 850 75 0.10 90 180 51151e3 61151e3 31151e3 180 10 x 20 950 90 0.10 75 150 51181e3 61181e3 31181e3 180 12.5 x 16 780 90 0.10 59 120 91185e3 91186e3 91183e3 220 10 x 25 1200 110 0.10 63 130 51221e3 61221e3 31221e3 330 10 x 30 1300 170 0.10 54 110 91335e3 91336e3 - 330 12.5 x 20 1200 170 0.10 59 120 51331e3 61331e3 31331e3 470 12.5 x 25 1500 240 0.10 44 88 51471e3  61471e3  31471e3 560 12.5 x 31 1700 280 0.10 39 78 51561e3 61561e3 - 680 16 x 20 1400 340 0.10 50 100 51681e3 61681e3 31681e3 820 16 x 25 1900 410 0.10 34 68 51821e3 61821e3 31821e3 1000 16 x 31 2200 500 0.10 30 60 51102e3  61102e3 31102e3 1000 18 x 20 1510 500 0.10 41 82 91105e3 91106e3 - 1200 16 x 35 2300 600 0.10 27 54 51122e3 61122e3 - 1500 18 x 31 2200 750 0.10 31 62 51152e3 61152e3 - 2200 18 x 35 2650 1100 0.12 27 54 51222e3 61222e3 - electrical data and ordering information u r (v) c r 100 hz (f) nominal case size ? d x l (mm) i r 100 khz 105 c (ma) i l2 2min (a) tan ? 100 hz z 100 khz + 20 c (m ? ) z 100 khz - 10 c (m ? ) ordering code mal2136....... bulk packaging taped form ca form cb form tfa

                                                  136 rvi www.vishay.com vishay bccomponents   revision: 20-jul-12 6 document number: 28321 for technical questions, contact:  aluminumcaps 1@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 63 47 10 x 12 380 30 0.10 300 750 58479e3  68479e3  38479e3 56 10 x 12 420 35 0.10 270 680 58569e3 68569e3 38569e3 68 10 x 16 520 43 0.10 210 530 58689e3 68689e3 38689e3 100 10 x 16 580 63 0.10 190 480 58101e3  68101e3  38101e3 120 10 x 20 650 76 0.10 160 400 58121e3 68121e3 38121e3 120 12.5 x 16 610 76 0.10 180 450 98125e3 98126e3 98123e3 150 10 x 25 780 95 0.10 130 330 58151e3 68151e3 38151e3 180 10 x 30 960 110 0.10 100 250 58181e3 68181e3 - 220 12.5 x 20 870 140 0.10 110 280 58221e3  68221e3  38221e3 270 12.5 x 25 1200 170 0.10 74 190 58271e3 68271e3 38271e3 330 16 x 20 1100 210 0.10 85 220 58331e3 68331e3 38331e3 390 12.5 x 31 1300 250 0.10 68 170 58391e3 68391e3 - 470 16 x 25 1500 300 0.10 55 140 58471e3  68471e3 38471e3 680 16 x 31 1700 430 0.10 46 120 58681e3 68681e3 38681e3 680 18 x 25 1470 430 0.10 54 108 98685e3 98686e3 - 820 16 x 35 1900 520 0.10 40 100 58821e3 68821e3 - 1000 18 x 31 1950 630 0.10 39 78 58102e3 68102e3 - 1500 18 x 35 2350 950 0.10 33 66 58152e3 68152e3 - 100 22 10 x 12 300 22 0.07 450 2300 59229e3 69229e3 39229e3 33 10 x 12 320 33 0.07 390 2000 59339e3  69339e3  39339e3 47 10 x 16 450 47 0.07 320 1600 59479e3 69479e3 39479e3 68 10 x 20 520 68 0.07 240 1200 59689e3 69689e3 39689e3 100 12.5 x 20 800 100 0.07 150 750 59101e3 69101e3 39101e3 150 16 x 20 1000 150 0.07 110 550 59151e3 69151e3 39151e3 220 16 x 25 1300 220 0.07 81 400 59221e3 69221e3 39221e3 330 16 x 31 1600 330 0.07 58 290 59331e3 69331e3 39331e3 470 16 x 35 1800 470 0.07 45 230 59471e3 69471e3 - 470 18 x 31 1800 470 0.07 45 230 99475e3 99476e3 - 680 18 x 35 2000 680 0.07 39 200 59681e3 69681e3 - additional electrical data parameter conditions value voltage surge voltage u s ? 1.15 x u r reverse voltage u rev ? 1v current leakage current after 2 min at u r i l2 ? 0.01 c r  x u r inductance equivalent series  inductance (esl) case ? d = 10 mm typ. 16 nh case ? d ? 12.5 mm typ. 18 nh resistance equivalent series resistance (esr) calculated from tan  ? max.  and c r  (see table 2) esr = tan  ? /2  ?? f c r electrical data and ordering information u r (v) c r 100 hz (f) nominal case size ? d x l (mm) i r 100 khz 105 c (ma) i l2 2min (a) tan ? 100 hz z 100 khz + 20 c (m ? ) z 100 khz - 10 c (m ? ) ordering code mal2136....... bulk packaging taped form ca form cb form tfa

                                                  136 rvi www.vishay.com vishay bccomponents   revision: 20-jul-12 7 document number: 28321 for technical questions, contact:  aluminumcaps 1@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 capacitance (c)  fig. 5 - typical multiplier of capacitance as a function of ambient temperature  fig. 6 - typical multiplier of capacitance as a function  of frequency equivalent series resistance (esr)  fig. 7 - typical multiplier of esr as a function of ambient temperature  fig. 8 - typical multiplier of  esr as a function of frequency curve 1: 63 v curve 2: 10 v 1.2 c c 0 1.1 1.0 0.9 0.8 - 60 - 40 - 20 0 20 40 60 80 100 120 t amb  (c) 1 1 2 2 c 0  = typical capacitance at 20 c, 100 hz 1.2 c c 0 1.0 0.6 0.8 0.4 0.2 0 10 10 2 10 3 10 4 10 5 f (hz) 2 3 5 4 1 c 0  = typical capacitance at 20 c, 100 hz t amb  = 20 c curve 1: 63 v curve 2: 50 v curve 3: 35 v curve 4: 25 v curve 5: 10 v 20 e s r e s r 0 10 1 - 60 - 40 - 20 0 20 40 60 80 100 120 t amb  (c) e s r 0  = typical e s r at 20 c, 100 hz 2.0 e s r e s r 0 1.6 1.2 0.8 0.4 0 10 10 2 10 3 10 4 10 5 f (hz) e s r 0  = typical e s r at 20 c, 100 hz t amb  = 20 c 1 1 2 2 curve 1: 63 v curve 2: 10 v

                                                  136 rvi www.vishay.com vishay bccomponents   revision: 20-jul-12 8 document number: 28321 for technical questions, contact:  aluminumcaps 1@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000 impedance (z)  fig. 9 - typical multiplier of impedance as a function of ambient temperature  fig. 10 -  typical impedance as a function of frequency  fig. 11 -  typical impedance as a function of frequency  fig. 12 -  typical impedance as a function of frequency curve 1: 10 v curve 2: 50 v curve 3: 63 v z 0  = typical impedance at 20 c, 100 khz u r  = 10 v and 16 v curve 1: 470 f, 16 v; ? 10 x 16 mm curve 2: 680 f, 10 v; ? 10 x 16 mm curve 3: 1000 f, 10 v; ? 10 x 20 mm curve 4: 2200 f, 10 v; ? 12.5 x 25 mm curve 5: 4700 f, 16 v; ? 16 x 35 mm curve 6: 10 000 f, 10 v; ? 18 x 35 mm t amb  = 20 c u r  = 25 v and 35 v curve 1: 220 f, 25 v; ? 10 x 12 mm curve 2: 220 f, 35 v; ? 10 x 16 mm curve 3: 330 f, 35 v; ? 10 x 20 mm curve 4: 470 f, 25 v; ? 10 x 20 mm curve 5: 470 f, 35 v; ? 12.5 x 20 mm curve 6: 1000 f, 25 v; ? 12.5 x 25 mm curve 7: 1200 f, 35 v; ? 16 x 25 mm curve 8: 2200 f, 35 v; ? 16 x 35 mm curve 9: 3300 f, 25 v; ? 16 x 35 mm t amb  = 20 c t amb  = 20 c u r  = 50 v curve 1: 100 f, 50 v; ? 10 x 12 mm curve 2: 470 f, 50 v; ? 12.5 x 25 mm curve 3: 680 f, 50 v; ? 16 x 20 mm curve 4: 1000 f, 50 v; ? 16 x 31 mm curve 5: 2200 f, 50 v; ? 18 x 35 mm

                                                  136 rvi www.vishay.com vishay bccomponents   revision: 20-jul-12 9 document number: 28321 for technical questions, contact:  aluminumcaps 1@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000  fig. 13 -  typical impedance as a function of frequency ripple current and useful life table 3 endurance test and useful life as a function of case size nominal case size ? d x l (mm) case code endurance test at 105 c (h) useful life  at 105 c (h) 10 x 12 14 3000 4000 10 x 16 15 3000 6000 10 x 20 16 3000 6000 10 x 25 16l 5000 7000 10 x 30 16ll 5000 7000 12.5 x 16 17a 3000 5000 12.5 x 20 17 3000 7000 12.5 x 25 18 5000 8000 12.5 x 31 18l 5000 8000 16 x 20 19a 3000 7000 16 x 25 19 5000 10 000 16 x 31 20 5000 10 000 16 x 35 21 5000 10 000 18 x 20 1820 3000 7000 18 x 25 1825 5000 10 000 18 x 31 1831 5000 10 000 18 x 35 22 5000 10 000 t amb  = 20 c u r  = 63 v curve 1: 47 f, 63 v; ? 10 x 12 mm curve 2: 68 f, 63 v; ? 10 x 16 mm curve 3: 100 f, 63 v; ? 10 x 20 mm curve 4: 220 f, 63 v; ? 12.5 x 20 mm curve 5: 270 f, 63 v; ? 12.5 x 25 mm curve 6: 470 f, 63 v; ? 16 x 25 mm curve 7: 680 f, 63 v; ? 16 x 31 mm

                                                  136 rvi www.vishay.com vishay bccomponents   revision: 20-jul-12 10 document number: 28321 for technical questions, contact:  aluminumcaps 1@vishay.com this document is subject to change without notice. the products described herein and this document are subject to specific disclaimers, set forth at  www.vishay.com/doc?91000  fig. 14 - multiplier of useful life as a function of ambient temperature and ripple current load table 4 table 5 multiplier of ripple current (i r ) as a function of frequency frequency (hz) i r  multiplier u r =10v u r =16v and25v u r = 35 v and 50 v u r = 63 v and 100 v ?  ?  12.5 ? ?? 16 ?  ?  12.5 ?  ? 16 ?  ?  12.5 ?  ? 16 ?  ?  12.5 ?  ? 16 100 0.70 0.83 0.63 0.69 0.50 0.60 0.35 0.50 300 0.80 0.90 0.72 0.79 0.61 0.71 0.51 0.64 1000 0.88 0.95 0.80 0.87 0.72 0.80 0.66 0.74 3000 0.92 0.98 0.88 0.92 0.81 0.88 0.76 0.83 10 000 0.96 0.99 0.92 0.96 0.88 0.93 0.85 0.90 30 000 0.99 1.00 0.98 0.99 0.94 0.96 0.92 0.95 100 000 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 test procedures and requirements test procedure (quick reference) requirements name of test reference endurance iec 60384-4/en130300 subclause 4.13 t amb = 105 c; u r  applied; for test duration see table 3 ? c/c:  20 % tan ?? 2 x spec. limit i l2 ? spec. limit useful life cecc 30301 subclause 1.8.1 t amb = 105 c; u r  and i r  applied; for test duration see table 3 ? c/c:  30 % tan ?? 3xspec. limit i l2 ? spec. limit no short or open circuit total failure percentage:  ?  1 % shelf life (storage at high  temperature) iec 60384-4/en130300 subclause 4.17 t amb = 105 c; no voltage applied; 1000 h  after test: u r  to be applied for 30 min, 24 h to 48 h before measurement ? c/c:  20 % tan ?? 2 x spec. limit i l2 ? spec. limit 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.0 2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 0.8 0.5 0.0 3.1 40 50 60 70 80 90 100 110 lifetime multiplier (1) 200 100 60 1.0 30 150 20 6.0 4.0 2.0 1.5 12 8.0 3.0 t amb  (c)    i a i r ccc206 i a  = actual ripple current at 100 hz i r  = rated ripple current at 100 hz, 105 c (1)  u s eful life at 105 c and i r  applied; s ee table 3

 legal disclaimer notice www.vishay.com vishay   revision: 02-oct-12 1 document number: 91000 disclaimer all product, product specifications and data are  subject to change without notice to improve reliability, function or  design or otherwise.  vishay intertechnology, inc., its affiliates, agents, and employee s, and all persons acting on it s or their behalf (collectivel y, vishay), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any o ther disclosure relating to any product. vishay makes no warranty, repres entation or guarantee regarding the suitabilit y of the products for any particular purpose or the continuing production of any product.  to the maximum extent  permitted by applicable law, vi shay disclaims (i) any and all liability arising out of the application or use of any product,  (ii) any and all liability, including without limitation specia l, consequential or incidental damages, and (iii) any and all i mplied warranties, including warra nties of fitness for particular purpose, non-infringement  and merchantability.  statements regarding the suitability of products for certain type s of applications are based on  vishays knowledge of typical requirements that are often placed on vishay products in generic applications.  such statements are not binding statements about the suitability of products for a particular application.   it is the customers responsib ility to validate that a particu lar product with the properties descri bed in the product specification is suitable fo r use in a particular application.  parameters provided in datasheets and/or specification s may vary in different applications an d performance may vary over time.  all operating parameters, including typical pa rameters, must be validated for each  customer application by the customers technical experts. product specifications  do not expand or otherwise modify vish ays terms and condit ions of purchase, including but not limited to  the warranty expressed therein. except as expressly indicate d in writing, vishay products are not designed for use in medical, life-saving, or life-sustaining applications or for any other application in  which the failure of the vi shay product could  result in personal injury or death. customers using or selling vishay products  not expressly indicated for use  in such applications do so  at their own risk.  pleas e contact authorized vishay personnel to ob tain written terms and conditions regarding  products designed for such applications. no license, express or implied, by  estoppel or otherwise, to any intellectual prope rty rights is granted by this document or by any conduct of vishay.  product names  and markings noted herein may be trad emarks of their respective owners. material category policy vishay intertechnology, inc. hereby certi fies that all its products that are id entified as rohs-compliant fulfill the definitions and restrictions defined  under directive 2011/65/eu of the euro pean parliament and of the council of june 8, 2011 on the restriction of  the use of certain hazardous substances  in electrical and electronic equipment (eee) - recast, unless otherwis e specified as non-compliant. please note that some vishay  documentation may still make reference to  rohs directive 2002/95/ ec. we confirm that all the products identified  as being compliant to directive 2002 /95/ec conform to directive 2011/65/eu. vishay intertechnology, inc. hereby certifi es that all its products  that are identified as ha logen-free follow halogen-free requirements as per jedec js709a stan dards.  please note that some vishay  documentation may still make reference to the iec 61249-2-21 definition.  we co nfirm that all the products identified  as being compliant to iec 61249-2-21 conform to jedec js709a standards. 
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