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		                                                    093 pmg-si www.vishay.com vishay bccomponents   revision: 23-nov-11 1 document number: 28383 for technical questions, contact:  aluminumcaps 2@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 power miniaturized general purpose snap-in  fig. 1  features ? polarized aluminum electrolytic capacitors, non-solid electrolyte ? large types, miniaturized dimensions, cylindrical aluminum case insulated with a blue sleeve ? useful life: 2000 h at 85 c ? compliant to rohs directive 2002/95/ec applications ? consumer electronics ? whitegood motor control ? electronic drives ? smps/ups marking the capacitors are marked  (where possible) with the following information: ? rated capacitance (in f) ? tolerance on rated capacitance, code letter in accordance with iec 60062 (m for  20 %) ? rated voltage (in v) ? date code ? name of manufacturer ? - sign to identify the negative terminal, visible from the top and side of the capacitor ? code number (last 8 digits) ? maximum operating temperature quick reference data description value nominal case size (? d x  l in mm) 22 x 25 to 35 x 50 rated capacitance range, c r 68 f to 2200 f tolerence on c r  20 % rated voltage range, u r 200 v to 450 v category temperature range - 25 c to + 85 c useful life at 85 c 2000 h useful life at 40 c and  1.4 x i r  applied 36 000 h shelf life at 0 v, 85 c 500 h based on sectional specification iec 60384-4/en130300/w  of jisc5141 094 199 197 159 157 093 105 c smaller  dimensions longer  life 105 c 105 c smaller  dimensions longer  life selection chart for c r , u r  and relevant nominal case sizes  (? d x l in mm) c r (f) u r  (v) 200 250 400 420 450 68 - - 22 x 25 - - 82 - - - - 22 x 25 100 - - 22 x 25 22 x 25 22 x 30 120---- 22 x 30 25 x 25 150 - - 22 x 30 25 x 25 - 22 x 35 180 - - 22 x 35 25 x 30 22 x 35 25 x 30 22 x 40 25 x 30 30 x 25 220 - 22 x 25 22 x 40 25 x 30 30 x 25 25 x 35 30 x 25 22 x 50 25 x 35 30 x 25 270 22 x 25 22 x 30 22 x 50 30 x 25 22 x 50 30 x 30 30 x 30 35 x 25 330 - 22 x 35 25 x 40 30 x 30 35 x 25 25 x 50 30 x 35 25 x 50 35 x 30 390 22 x 30 25 x 25 22 x 35 25 x 30 25 x 50 30 x 35 35 x 30 35 x 30 30 x 40 35 x 35

                                                   093 pmg-si www.vishay.com vishay bccomponents   revision: 23-nov-11 2 document number: 28383 for technical questions, contact:  aluminumcaps 2@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 - two terminal snap-in  fig. 3 - mounting hole diagram table 1 470 22 x 35 25 x 35 30 x 40 35 x 30 35 x 35 35 x 40 560 25 x 30 25 x 40 30 x 45 35 x 35 30 x 50 35 x 40 35 x 45 680 25 x 35 30 x 30 35 x 40 35 x 45 35 x 50 820 25 x 40 30 x 35 35 x 50 - - 1000 30 x 35 30 x 40 - - - 1200 30 x 40 35 x 40 - - - 1500 30 x 45 35 x 45 - - - 1800 30 x 50 35 x 40 35 x 50 - - - 2200 35 x 45 - - - - selection chart for c r , u r  and relevant nominal case sizes  (? d x l in mm) c r (f) u r  (v) 200 250 400 420 450 bottom view + terminal - terminal ? d l + 2 max. 6.3 + 1 mm l the minus and/or plus terminal can be marked with an imprinted sign 10  0.1 ? 2  0.1 (2 ) dimensions  in millimeters,  mass and packaging quantities nominal case size ? d x l ? d max. l max. mass (g) packaging quantities cardboard box dimensions l x w x h 22 x 25 22.5 26.5 ?  12 216 280 x 240 x 140 22 x 30 22.5 31.5 ?? 16 216 280 x 240 x 140 22 x 35 22.5 36.5 ?  20 144 280 x 240 x 105 22 x 40 22.5 41.5 ?  23 144 280 x 240 x 105 22 x 45 22.5 46.5 ?? 26 144 280 x 240 x 140 22 x 50 22.5 51.5 ?  29 72 280 x 240 x 105 25 x 25 25.5 26.5 ?? 20 216 280 x 240 x 140 25 x 30 25.5 33.5 ?? 22 216 280 x 240 x 140 25 x 35 25.5 36.5 ?? 24 144 280 x 240 x 105 25 x 40 25.5 41.5 ?  27 144 280 x 240 x 105 25 x 45 25.5 46.5 ?  32 144 280 x 240 x 140 25 x 50 25.5 51.5 ?  38 144 280 x 240 x 140 30?x?25 30.5 28.5 ?  25 168 280?x?240 x 140 30 x 30 30.5 33.5 ?  30 168 280?x?240 x 140 30 x 35 30.5 38.5 ?  35 112 280 x 240 x 105 30 x 40 30.5 42.5 ?  40 112 280 x 240 x 105 30 x 45 30.5 47.5 ?  45 112 280?x?240 x 140 30 x 50 30.5 52.5 ?  50 112 280 x 240 x 140 35 x 25 35.5 26.5 ?  33 126 280 x 240 x 140 35?x?30 35.5 33.5 ?  40 126 280 x 240 x 140 35 x 35 35.5 36.5 ?  48 84 280 x 240 x 105 35 x 40 35.5 42.5 ?  55 84 280 x 240 x 105 35 x 45 35.5 47.5 ?  63 84 280 x 240 x 140 35?x?50 35.5 52.5 ?  72 84 280 x 240 x 140

                                                   093 pmg-si www.vishay.com vishay bccomponents   revision: 23-nov-11 3 document number: 28383 for technical questions, contact:  aluminumcaps 2@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 notes ? 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 % (1) esr at 100 hz is approximately 1.05 x esr 120 hz ordering example electrolytic capacitor 093 series 330 f/400 v;  20 % nominal case size: ? 25 mm x 40 mm 2-terminal snap-in: ordering code: mal2 09346331e3 former 12 nc:   2222 09346331 table 2 electrical data symbol description c r rated capacitance at 120 hz i r rated rms ripple current at 120 hz, 85 c i l5 max. leakage current after 5 min at u r esr max. equivalent series resistance at 120 hz  (1) electrical data and ordering information u r (v) c r 120 hz (f) nominal case size ? d x l  (mm) i r 120 hz (a) i l5 (ma) max. esr  (1) 120 hz ( ? ) max. z 10 khz ( ? ) ordering code mal2093....... 200 270 22 x 25 1.26 1.08 0.47 0.31 52271e3 390 22 x 30 1.55 1.50 0.33 0.22 52391e3 390 25 x 25 1.46 1.50 0.36 0.25 42391e3 470 22 x 35 1.78 1.50 0.27 0.18 52471e3 560 25 x 30 1.83 1.50 0.25 0.17 42561e3 680 25 x 35 2.06 1.50 0.21 0.15 42681e3 820 25 x 40 2.36 1.50 0.18 0.12 42821e3 1000 30 x 35 2.35 1.50 0.18 0.13 32102e3 1200 30 x 40 2.69 1.50 0.15 0.11 32122e3 1500 30 x 45 3.00 1.50 0.12 0.09 32152e3 1800 30 x 50 3.36 1.50 0.11 0.08 32182e3 1800 35 x 40 2.91 1.50 0.14 0.10 22182e3 2200 35 x 45 3.23 1.50 0.12 0.09 22222e3 250 220 22 x 25 1.18 1.10 0.50 0.32 53221e3 270 22 x 30 1.37 1.35 0.40 0.25 53271e3 330 22 x 35 1.58 1.50 0.32 0.20 53331e3 390 22 x 35 1.67 1.50 0.29 0.18 53391e3 390 25 x 30 1.64 1.50 0.29 0.19 43391e3 470 25 x 35 1.85 1.50 0.25 0.16 43471e3 560 25 x 40 2.11 1.50 0.21 0.14 43561e3 680 30 x 30 2.01 1.50 0.22 0.15 33681e3 820 30 x 35 2.23 1.50 0.19 0.13 33821e3 1000 30 x 40 2.56 1.50 0.15 0.11 33102e3 1200 35 x 40 3.82 1.50 0.15 0.11 23122e3 1500 35 x 45 3.08 1.50 0.13 0.09 23152e3 1800 35 x 50 3.35 1.50 0.11 0.08 23182e3 400 68 22 x 25 0.80 0.54 2.06 1.49 56689e3 100 22 x 25 0.98 0.80 1.48 1.09 56101e3 150 22 x 30 1.11 1.20 1.00 0.74 56151e3 150 25 x 25 1.10 1.20 1.03 0.77 46151e3 180 22 x 35 1.26 1.44 0.83 0.61 56181e3 180 25 x 30 1.27 1.44 0.81 0.59 46181e3 220 22 x 40 1.46 1.50 0.68 0.50 56221e3 220 25 x 30 1.38 1.50 0.70 0.52 46221e3 220 30 x 25 1.43 1.50 0.71 0.53 36221e3 270 22 x 50 1.58 1.50 0.53 0.39 56271e3 270 30 x 25 1.53 1.50 0.63 0.48 36271e3 330 25 x 40 1.82 1.50 0.49 0.37 46331e3 330 30 x 30 1.77 1.50 0.50 0.39 36331e3 330 35 x 25 1.77 1.50 0.58 0.46 26331e3 390 25 x 50 2.21 1.50 0.40 0.30 46391e3 390 30 x 35 1.98 1.50 0.43 0.33 36391e3 390 35 x 30 2.10 1.50 0.44 0.34 26391e3 470 30 x 40 2.20 1.50 0.37 0.28 36471e3 470 35 x 30 2.14 1.50 0.40 0.32 26471e3 560 30 x 45 2.48 1.50 0.30 0.23 36561e3 560 35 x 35 2.35 1.50 0.34 0.27 26561e3 680 35 x 40 2.68 1.50 0.28 0.22 26681e3 820 35 x 50 3.18 1.50 0.22 0.17 26821e3 note (1) esr at 100 hz is approximately 1.05 x esr 120 hz

                                                   093 pmg-si www.vishay.com vishay bccomponents   revision: 23-nov-11 4 document number: 28383 for technical questions, contact:  aluminumcaps 2@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 table 3 note (1) impedance ratio shall not exceed the given values 420 100 22 x 25 0.89 0.84 1.44 1.05 54101e3 180 22 x 35 1.29 1.50 0.81 0.59 54181e3 180 25 x 30 1.29 1.50 0.78 0.57 44181e3 220 25 x 35 1.47 1.50 0.67 0.50 44221e3 220 30 x 25 1.44 1.50 0.69 0.52 34221e3 270 22 x 50 1.61 1.50 0.54 0.39 54271e3 270 30 x 30 1.67 1.50 0.56 0.41 34271e3 330 25 x 50 1.47 1.50 0.43 0.31 44331e3 330 30 x 35 1.88 1.50 0.46 0.35 34331e3 390 35 x 30 2.05 1.50 0.47 0.37 24391e3 470 35 x 35 2.27 1.50 0.37 0.28 24471e3 560 30 x 50 2.66 1.50 0.31 0.25 34561e3 560 35 x 40 2.57 1.50 0.34 0.27 24561e3 680 35 x 45 2.87 1.50 0.28 0.23 24681e3 450 82 22 x 25 0.80 0.74 1.77 1.31 57829e3 100 22 x 30 0.95 0.90 1.45 1.07 57101e3 120 22 x 30 1.00 1.08 1.26 0.95 57121e3 120 25 x 25 1.00 1.08 1.29 0.97 47121e3 150 22 x 35 1.17 1.35 1.01 0.76 57151e3 180 22 x 40 1.34 1.50 0.85 0.63 57181e3 180 25 x 30 1.27 1.50 0.86 0.65 47181e3 180 30 x 25 1.32 1.50 0.86 0.65 37181e3 220 22 x 50 1.45 1.50 0.66 0.49 57221e3 220 25 x 35 1.45 1.50 0.73 0.56 47221e3 220 30 x 25 1.42 1.50 0.76 0.59 37221e3 270 30 x 30 1.64 1.50 0.61 0.47 37271e3 270 35 x 25 1.66 1.50 0.68 0.54 27271e3 330 25 x 50 2.07 1.50 0.46 0.35 47331e3 330 35 x 30 1.98 1.50 0.50 0.39 27331e3 390 30 x 40 2.11 1.50 0.42 0.32 37391e3 390 35 x 35 2.18 1.50 0.43 0.33 27391e3 470 35 x 40 2.47 1.50 0.35 0.27 27471e3 560 35 x 45 2.74 1.50 0.30 0.23 27561e3 680 35 x 50 3.07 1.50 0.25 0.20 27681e3 additional electrical data parameter conditions value voltage surge voltage ?  200 v versions u s  = 1.1 x u r reverse voltage ?  1 v  - current leakage current after 5 min at u r i l5   ?  0.02 c r  x u r  or 1.5 ma, whichever is smaller inductance equivalent series inductance (esl) all  case sizes 19 nh  typical/25 nh max. low temperature characteristic  (at 120 hz) description u r  (v)  (1) 200 to 450 impedance ratio z (- 25 c)/z (+ 20 c) 4 electrical data and ordering information u r (v) c r 120 hz (f) nominal case size ? d x l  (mm) i r 120 hz (a) i l5 (ma) max. esr  (1) 120 hz ( ? ) max. z 10 khz ( ? ) ordering code mal2093....... note (1) esr at 100 hz is approximately 1.05 x esr 120 hz

                                                   093 pmg-si www.vishay.com vishay bccomponents   revision: 23-nov-11 5 document number: 28383 for technical questions, contact:  aluminumcaps 2@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 ripple current and useful life  fig. 4 - 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 400 v and 450 v 60 0.90 100 0.95 120 1.00 500 1.20 1000 1.30 ?? 10 000 1.40 test procedures and requirements test procedure (quick reference) requirements name of test reference useful life cecc 30301 subclause 1.8.1 t amb =85c; u r  and i r  applied:  2000 h ? c/c:  30 % esr  ? 3xspec. limit i l5 ? spec. limit no short or open circuit, no visible damage total failure  percentage:  ?? 3 % shelf life (storage at high temperature) iec 60384-4/ en130300 subclause 4.17 t amb = 85 c; no voltage applied; 500 h after test: u r  to be applied for 30 min, 24 h to 48 h before  measurement ? c/c:  20 % esr  ? 2 x spec. limit i l5 ? 1 x  spec. limit lifetime multiplier i a  = actual ripple current at 120 hz i r  = rated ripple current at 120 hz and 85 c (1)  u s eful life at 85 c and i r  applied: 2000 h 90 (1) t amb  (c) i a i r 80 70 60 50 40 0.0 0.5 0.8 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4
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