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		  f1772 x2 www.vishay.com vishay roederstein                           revision: 15-apr-14 1 document number: 28161 for technical questions, contact:  rfi@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 interference suppression film capacitor - class x2  radial mkt 310 v ac  - high stability grade features ? 15 mm to 37.5 mm lead pitch ? internal series construction ? aec-q200 qualified for c  ?  470 nf ? material categorization: ? for definitions of compliance please see  www.vishay.com/doc?99912   applications high stability grade for continuous across the line x2  applications. see also application note:  www.vishay.com/doc?28153 note ?for more detailed  data and test requirements, contact  rfi@vishay.com quick reference data capacitance rang e (e12 series) 0.01 f to 2.2 f (preferred values acc. to e6) capacitance to lerance  10 %,  20 % ( 5 % on request) rated ac voltage 310 v ac ; 50 hz to 60 hz permissible dc voltage 800 v dc  at 85 c 630 v dc  at 110 c climatic testing class ac c. to iec 60068-1 40/110/56/c maximum application temperature 110 c reference standards iec 60384-14 and en 60384-14 iec 60065 pass. flamm. class c csa-e384-14 ul 60384-14 dielectric polyester film electrodes metallized construction series construction encapsulation plastic case, epoxy resin sealed, flame retardant ul-class 94 v-0 leads tinned wire marking c-value; tolerance; rated voltage; sub-class; manufacturers type;  code for dielectric material; manufacturer location, year and week; manufacturers logo or  name; safety approvals dimensions  in millimeters pitch p  0.4 h l t l ? d t w

 f1772 x2 www.vishay.com vishay roederstein                           revision: 15-apr-14 2 document number: 28161 for technical questions, contact:  rfi@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 composition of catalog number notes ? for detailed tape specifications refer to packaging information  www.vishay.com/doc?28139 (1) taped on reel pitch  ?  27.5 mm is not available (2) same capacitance values  ?  0.15 f are available in two different pitch sizes and dimensions note ? see voltage proof test for metalized film capacitors:  www.vishay.com/doc?28169 specific reference data description value rated ac voltage (u rac ) 310 v permissible dc voltage (u rdc ) 630 v tangent of loss angle ?  100 x 10 -4  at 1 khz rated voltage pulse slope at (du/dt) r  435 v dc 100 v/s r between leads, for c  ?  0.33 f at 100 v; 1 min > 15 000 m ? rc between leads, c > 0.33 f at 100 v; 1 min > 5000 s r between leads and case; 100 v; 1 min > 30 000 m ?? withstanding (dc) voltag e (cut off current 10 ma)  (1) ; rise time  ?  1000 v/s c  ?  0.47 f 2200 v; for 1 min c > 0.47 f 2150 v; for 1 min withstanding (ac) voltage betw een leads and case 2120 v; 1 min maximum applicatio n temperature 110 c f 1772 x xx x x x x capacitance (numerically) example: 468 = 680 nf multiplier (nf) 0.1 2 13 10 4 100 5 type packaging (loose)  tolerance example: f1772415 2215  means 0.15 f,  20 %; standard pitch 22.5 mm; lead length 15 mm - 1 mm;  f1772415 2265  means 0.15 f,  20 %; reduced pitch 15.0 mm; lead length 15 mm - 1 mm lead length (mm)  10 % 2004 2000 2015 2030 2204 4 - 1 6 - 1 15 - 1 30 + 5 2200 2215 2230  20 % standard pitch size and dimension 2264 4 - 1 6 - 1 15 - 1 30 + 5 2260 2265 2263 2164 2160 2165 2163 reduced pitch size and dimension  (2) packaging (taped on reel)  (1) tolerance taping height (mm)  10 % 2900 2901 16.5 18.5 2290 2291  20 % standard pitch size and dimension 16.5 18.5 2960 2961 2970 2971 reduced pitch size and dimension  (2)

 f1772 x2 www.vishay.com vishay roederstein                           revision: 15-apr-14 3 document number: 28161 for technical questions, contact:  rfi@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 electrical data and ordering information u rac   (v) cap. (f) pitch (mm) dimensions w x h x l max. (mm) mass  (3) (g) spq  (pieces) short lead ordering code  bulk lead length  6 mm - 1 mm  (1)(2) 310 d t  = 0.60 mm  0.06 mm; c-tol. =  10 % 0.010 15 5.0 x 11.0 x 17.5 1.4 750 f17723102000 0.012 15 5.0 x 11.0 x 17.5 1.4 750 f17723122000 0.015 15 5.0 x 11.0 x 17.5 1.4 750 f17723152000 0.018 15 5.0 x 11.0 x 17.5 1.4 750 f17723182000 0.022 15 5.0 x 11.0 x 17.5 1.4 750 f17723222000 0.027 15 5.0 x 11.0 x 17.5 1.4 750 f17723272000 0.033 15 5.0 x 11.0 x 17.5 1.4 750 f17723332000 0.039 15 6.0 x 12.0 x 17.5 2.0 500 f17723392000 0.047 15 6.0 x 12.0 x 17.5 2.0 500 f17723472000 0.056 15 6.0 x 12.0 x 17.5 2.0 500 f17723562000 d t  = 0.80 mm  0.08 mm; c-tol. =  10 % 0.068 15 7.0 x 13.5 x 17.5 2.4 450 f17723682000 0.082 15 8.5 x 15.0 x 17.5 2.7 300 f17723822000 0.10 15 8.5 x 15.0 x 17.5 2.7 325 f17724102000 0.12 15 8.5 x 15.0 x 17.5 2.7 300 f17724122000 0.15 15 8.5 x 15.0 x 17.5 2.7 300 f17724152160 0.15 22.5 7.0 x 16.5 x 26.0 4.1 235 f17724152000 0.18 22.5 7.0 x 16.5 x 26.0 4.1 235 f17724182000 0.22 15 10.0 x 16.5 x 17.5 3.0 235 f17724222160 0.22 22.5 8.5 x 16.5 x 26.5 4.6 200 f17724222000 0.27 22.5 10.0 x 19.5 x 26.0 6.7 170 f17724272000 0.33 15 13.5 x 22.5 x 18.0 5.5 185 f17724332160 0.33 22.5 10.0 x 19.5 x 26.0 6.7 170 f17724332000 0.39 27.5 11.0 x 21.0 x 31.0 9.1 125 f17724392000 0.47 22.5 12.0 x 22.0 x 26.0 13.0 110 f17724472160 0.47 27.5 11.0 x 21.0 x 31.0 9.1 125 f17724472000 0.56 27.5 11.0 x 21.0 x 31.0 9.1 125 f17724562000 0.68 22.5 15.5 x 26.5 x 26.5 13.5 110 f17724682160 0.68 27.5 13.0 x 23.0 x 31.0 12.9 110 f17724682000 0.82 27.5 13.0 x 23.0 x 31.0 12.9 110 f17724822000 1.0 22.5 15.5 x 26.5 x 26.5 13.5 110 f17725102160 1.0 27.5 15.0 x 25.0 x 31.5 15.0 100 f17725102000 1.2 37.5 14.5 x 24.5 x 41.5 18.9 80 f17725122000 1.5 27.5 18.0 x 28.0 x 31.0 19.0 85 f17725152160 1.5 37.5 15.5 x 28.5 x 41.5 24.0 70 f17725152000 1.8 37.5 15.5 x 28.5 x 41.5 24.0 70 f17725182000 2.2 27.5 21.0 x 31.0 x 31.0 28.0 70 f17725222160 2.2 37.5 18.0 x 32.5 x 41.5 31.6 60 f17725222000 d t  = 0.60 mm  0.06 mm; c-tol. =  20 % 0.010 15 5.0 x 11.0 x 17.5  1.4 750 f17723102200 0.015 15 5.0 x 11.0 x 17.5  1.4 750 f17723152200 0.022 15 5.0 x 11.0 x 17.5  1.4 750 f17723222200 0.033 15 5.0 x 11.0 x 17.5  1.4 750 f17723332200 0.047 15 5.0 x 11.0 x 17.5  1.4 750 f17723472200 0.068 15 6.0 x 12.0 x 17.5  2.0 600 f17723682200 0.10 15 6.0 x 12.0 x 17.5  2.0 600 f17724102200

 f1772 x2 www.vishay.com vishay roederstein                           revision: 15-apr-14 4 document number: 28161 for technical questions, contact:  rfi@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 ? spq = standard packing quantity ? for detailed tape specifications refer to packaging information:  www.vishay.com/doc?28139 (1) for further packaging see table composition of catalog number. (2) further information about packaging quantities with different lead  length and/or tape d versions, see docume nt packing quantiti es  www.vishay.com/doc?27608 (3) weight for short lead product only 310 d t  = 0.80 mm  0.08 mm; c-tol. =  20 % 0.15 15 8.5 x 15.0 x 17.5  2.7 325 f17724152260 0.15 22.5 6.0 x 15.5 x 26.0  3.3 260 f17724152200 0.22 15 10.0 x 16.5 x 17.5 4.5 300 F17724222260 0.22 22.5 7.0 x 16.5 x 26.0  4.1 235 f17724222200 0.33 15 13.5 x 22.5 x 18.0  5.5 185 f17724332260 0.33 22.5 8.5 x 18.0 x 26.0 5.3 190 f17724332200 0.47 22.5 10.0 x 19.5 x 26.0  6.7 170 f17724472260 0.47 27.5 9.0 x 19.0 x 31.5  6.8 160 f17724472200 0.68 22.5 12.0 x 22.0 x 26.0 13.4 110 f17724682260 0.68 27.5 11.0 x 21.0 x 31.0  12.9 125 f17724682200 1.0 22.5 15.5 x 26.5 x 26.5 13.5 110 f17725102260 1.0 27.5 15.0 x 25.0 x 31.5  15.0 100 f17725102200 1.5 27.5 18.0 x 28.0 x 31.5 19.0 85 f17725152260 1.5 37.5 14.5 x 24.5 x 41.5  18.9 80 f17725152200 2.2 27.5 21.0 x 31.0 x 31.0  28.0 70 f17725222260 2.2 37.5 15.5 x 28.5 x 41.5  24.0 70 f17725222200 approvals safety approvals x2 voltage value file numbers link en 60384-14 (enec) ? (= iec 60384-14 ed-3) 310 v ac 0.01 f to 2.2 f x2 40005079 www.vishay.com/doc?28196 ul 60384-14 310 v ac 0.01 f to 2.2 f x2 e354331 www.vishay.com/doc?28191 csa-e 384-14 310 v ac 0.01 f to 2.2 f x2 e354331 cb test-certificate 310 v ac 0.01 f to 2.2 f x2 de 1-40110/a1 www.vishay.com/doc?28195 the enec-approval together with  the cb-certificate replace all national marks of the following countries (they have already sig ned the  enec-agreement): austria; belgium; czech.  republic; denmark; finland; france; germany; greece; hungary; ireland; italy; luxembo urg;  netherlands; norway; portugal; slovenian; sp ain; sweden; switzerland and united kingdom. electrical data and ordering information u rac   (v) cap. (f) pitch (mm) dimensions w x h x l max. (mm) mass  (3) (g) spq  (pieces) short lead ordering code  bulk lead length  6 mm - 1 mm  (1)(2)

 f1772 x2 www.vishay.com vishay roederstein                           revision: 15-apr-14 5 document number: 28161 for technical questions, contact:  rfi@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 mounting normal use the capacitors are designed for mounting on  printed-circuit boards. the capacitors  packed in bandoliers are designed for  mounting in printed-circuit boards by  means of automatic  insertion machines. ? for detailed tape specifications  refer to packaging information:  www.vishay.com/doc?28139 . specific method of mounting to  withstand vibrat ion and shock in order to withstand vibration and shock tests, it must be en sured that stand-off pips are in good contact with the printed-ci rcuit  board: ? for pitches  ?  15 mm capacitors shall be mech anically fixed by the leads ? for larger pitches the capacitors shall be  mounted in the same way and the body clamped space requirements on printed circuit board the maximum space for length (i max. ), width (w max. ) and height (h max. ) of film capacitors to take in account on the printed circuit  board is shown in the drawings. ? for products with pitch  ?  15 mm,  ? w =  ? l = 0.3 mm;  ? h = 0.1 mm ? for products with 15 mm < pitch  ?  27.5 mm,  ? w =  ? l = 0.5 mm;  ? h = 0.1 mm ? for products with pitch = 37.5 mm,  ? w =  ? l = 0.7 mm;  ? h = 0.5 mm eccentricity defined as in drawing. the maximum eccentricity is  smaller than or equal to the lead diameter of the product  concerned. soldering conditions for general soldering conditions and wave  soldering profile, we refer to  the application note: soldering guidelines for film  capacitors:  www.vishay.com/doc?28171 storage temperature t stg  = -25 c to +35 c with rh  maximum 75 % without condensation ratings and characteristics reference conditions unless otherwise specified, all electrical values apply to an a mbient temperature of 23 c  1  c, an atmospheric pressure of  86 kpa to 106 kpa and a relative humidity of 50 %  2 %. for reference testing, a conditioning period shall be applied ov er 96 h  4 h by heating the products in a circulating air oven  at  the rated temperature and a relati ve humidity not exceeding 20 %. cba116 eccentricity w max.  = w +   w h max.  = h +   h i max.  = i +   i seating plane

 f1772 x2 www.vishay.com vishay roederstein                           revision: 15-apr-14 6 document number: 28161 for technical questions, contact:  rfi@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 characteristics capacitance as a function of ambient temperature (typical curve) impedance as a func tion of frequency (typical curve) ? tangent of loss angle as a function of frequency (typical curve) resonant frequency as a  function of capacitance (typical curve) max. rms voltage as a function of frequency max. rms current as a function of frequency - 60 - 20 20  c/c   (%) 2 - 2 - 4 - 6 0 60 100 t amb  (c) 4 6 min. max. 1 khz typical z (  ) 10 1 0.01 0.05 1.0 5.0 10 50 100 10 0 10 -1 10 -2 10 -3 0.1 0.5 2.2 f   0.47 f   1.5 f   0.22 f   1.0 f   0.1 f   0.68 f   0.047 f   0.33 f   0.022 f   0.15 f   0.068 f   0.033 f   0.015 f   0.01 f   f (mhz) dissipation factor       (x 10 -4 )  10 1  10 2  10 3 f (hz) 10 2 10 3 10 4 10 5 3 2 1 c    0.33 f (curve 1)   0.33 f < c    1.2 f (curve 2) 1.2 f <   c    2.2 f (curve 3) 10 1 10 2 10 3 10 4 c (nf) f (mhz) 10 -1 10 0 10 1 10 2 x2 t amb     110 c ac voltage       (v) 10 3 10 2 10 1 f (hz) 10 1 10 2 10 3 10 4 10 5 f (hz)  ac current (ma) t amb      110 c 2200 nf 10 1 10 2 10 3 10 4 10 5 10 -1 10 0 10 1 10 2 10 3 10 4 1000 nf 470 nf 100 nf 47 nf 10 nf

 f1772 x2 www.vishay.com vishay roederstein                           revision: 15-apr-14 7 document number: 28161 for technical questions, contact:  rfi@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 insulation resistance as a function of ambient temperature (typical curve) application notes and limiting conditions ? for x2 electromagnetic interference suppressio n where a higher stabililty grade is needed for  continuous across the line  applications  (50 hz/60 hz) with a maximum mains voltage of 310 v ac . ? these capacitors are not intended for cont inuous pulse application. for these situations capacitors of the ac and pulse  programs must be used. ? for series impedance applications  we refer to application note:  www.vishay.com/doc?28153 ? the maximum ambient temperature must not exceed 110 c. ? rated voltage pulse slope: ? if the pulse voltage is lower than the rated voltage, the values  of the specific reference data  can be multiplied by 435 v dc  and  divided by the applied voltage. inspection requirements general notes sub-clause numbers of tests and performance requirements refe r to the sectional specification, publication iec 60384-14  ed 3 and specific reference data. group c inspection requirements sub-clause number and test cond itions performance requirements sub-group c1a part of sample  ? of sub-group c1 4.1 dimensions (detail) as specified in chapter general data of this  specification ? initial measurements capacitance tangent of loss angle: ? for c  ?  1 f at 10 khz ? for c > 1 f at 1 khz ? 4.3 robustness of terminatio ns tensile: load 10 n; 10 s ? bending: load 5 n; 4 x 90 ? no visible damage 4.4 resistance to soldering heat no pre-drying ? method: 1a solder bath: 280 c  5 c duration: 10 s t amb  (c) 10 5 10 4 10 2 10 3 - 60    - 20      20   60 100 rc (s)

 f1772 x2 www.vishay.com vishay roederstein                           revision: 15-apr-14 8 document number: 28161 for technical questions, contact:  rfi@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 sub-group c1a part of sample  ? of sub-group c1 4.19 component solvent resistance isopropylalcohol at room temperature method: 2 immersion time:  5 min  0.5 min recovery time: min. 1 h, max. 2 h ? 4.4.2  final measurements visual examination no visible damage legible marking ? capacitance | ? c/c|  ?  5 % of the value measured initially ? tangent of loss angle increase of tan  ?   ? ?  0.008 for: c  ?? 1 f or ? ?  0.005 for: c > 1 f ? compared to values measured initially ? insulation resistance as specified in section insulation  resistance of this specification sub-group c1b part of sample  ? of sub-group c1 initial measurements capacitance tangent of loss angle: ? for c  ?  1 f at 10 khz ? for c > 1 f at 1 khz ? 4.20 solvent resistance of the marking isopropylalcohol at room temperature method: 1 rubbing materi al: cotton wool immersion time:  5 min  0.5 min ? no visible damage legible marking 4.6 rapid change of temperature ? a = -40 c ? ? b = +110 c 5 cycles ? duration t = 30 min ? 4.6.1  inspection visual examination no visible damage ? 4.7 vibration mounting:  ? see section mounting of this specification procedure b4 frequency range: 10 hz to 55 hz amplitude: 0.75 mm or acceleration 98 m/s2   (whichever is less severe) total duration 6 h ? 4.7.2 final inspection visual examination no visible damage ? 4.9 shock mounting:  ? see section mounting for more information pulse shape: half sine acceleration: 490 m/s2 duration of pulse: 11 ms ? 4.9.2  final measurements visual examination no visible damage ? capacitance | ? c/c|  ?  5 % of the value measured initally ? tangent of loss angle increase of tan  ?   ? ?  0.008 for: c  ?  1 f or ? ?  0.005 for: c > 1 f ? compared to values measured initially ? insulation resistance as specified in section specific reference  of this specification group c inspection requirements sub-clause number and test cond itions performance requirements

 f1772 x2 www.vishay.com vishay roederstein                           revision: 15-apr-14 9 document number: 28161 for technical questions, contact:  rfi@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 sub-group c1 combined sample  of specimens of sub-groups  ? c1a and c1b 4.11 climatic sequence capacitance ? 4.11.1 initial measurements m easured in 4.4.2 and 4.9.2 ? tangent of loss angle ? measured initally in c1a and c1b ? 4.11.2 dry heat temperature: 110 c ? duration: 16 h ? 4.11.3 damp heat cyclic ? test db, first cycle ? 4.11.4 cold temperature: -40 c duration: 2 h ? 4.11.5 damp heat cyclic test db, remaining cycles ? 4.11.6 final measurements visual examination no visible damage legible marking ? capacitance | ? c/c|  ?  5 % of the value measured in 4.11.1 ? tangent of loss angle increase of tan  ?   ? ?  0.008 for: c  ?  1 f or ? ?  0.005 for: c > 1 f ? compared to values  measured in 4.11.1 ? voltage proof ? 1350 v dc  1 min betwee n terminations ? no permanent breakdown or flash-over ? ? insulation resistance ?  50 % of values specified in section  insulation resistance  of this specification sub-group c2 4.12 damp heat steady state 56 days, 40 c, 90 % to 95 % rh ? no load ? 4.12.1 initial measur ements capacitance tangent of loss angle: 1 khz ? 4.12.3 final measurements visual  examination no visible damage legible marking ? capacitance | ? c/c|  ?  5 % of the value measured in 4.12.1 ? tangent of loss angle increase of tan  ?   ? ?  0.008 for: c  ?  1 f or ? ?  0.005 for: c > 1 f ? compared to values  measured in 4.12.1 ? voltage proof ? 1350 v dc ; 1 min between terminations ? no permanent breakdown or flash-over ? insulation resistance ??  50 % of values specified in section  insulation resistance  of this specification group c inspection requirements sub-clause number and test cond itions performance requirements

 f1772 x2 www.vishay.com vishay roederstein                           revision: 15-apr-14 10 document number: 28161 for technical questions, contact:  rfi@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 sub-group c3 4.13.1 initial measur ements capacitance tangent of loss angle: ? for c  ?  1 f at 10 khz ? for c > 1 f at 1 khz 4.13 impulse voltage 3 successive impulses, full wave, peak  voltage: ? x2: 2.5 kv for c  ?  1 f ? x2: 2.5 kv/ ? c for c > 1 f ? max. 24 pulses ? no self healing breakdowns or flash-over 4.14 endurance duration: 1000 h 1.25 x u rac  at 110 c ? once in every hour the voltage is increased to  1000 v (rms) for 0.1 s via resistor of  ? 47  ?   5 % ? 4.14.7 final measurements visual  examination no visible damage ? legible marking ? capacitance | ? c/c|  ?  5 % compared to values measured  in 4.13.1 ? tangent of loss angle increase of tan  ?   ? ?  0.008 for: c  ?  1 f or ? ?  0.005 for: c > 1 f ? compared to values  measured in 4.13.1 ? voltage proof ? 1350 v dc ; 1 min between terminations ? 2120 v ac ; 1 min between terminations and  case ? no permanent breakdown or flash-over insulation resistance ?  50 % of values specified in section  insulation resistance  of this specification sub-group c4 4.15 charge and discharge 10 000 cycles charged to 435 v dc ? discharge resistance: 4.15.1 initial measur ements capacitance tangent of loss angle: ? for c  ?  1 f at 10 khz ? for c > 1 f at 1 khz ? 4.13.3 final measur ements capacitance | ? c/c|  ?  10 % compared to values measured  in 4.15.1 ? tangent of loss angle increase of tan  ?   ? ?  0.008 for: c  ?  1 f or ? ?  0.005 for: c > 1 f ? compared to values  measured in 4.15.1 ? insulation resistance ?  50 % of values specified in section  insulation resistance  of this specification group c inspection requirements sub-clause number and test cond itions performance requirements r 435 v dc 1.5 x c du dt ? ?? ------------------------------------------ =

 f1772 x2 www.vishay.com vishay roederstein                           revision: 15-apr-14 11 document number: 28161 for technical questions, contact:  rfi@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 sub-group c5 4.16 radio frequency characte ristic resonance frequency ?  0.9 times the value as specified in section  resonant frequency of this specification. sub-group c6 4.17 passive flammability ? class c bore of gas jet: ? 0.5 mm fuel: butane test duration for actual volume v in mm3: v  ?  250: 5 s 250 < v  ?  500: 10 s 500 < v  ?  1750: 20 s v > 1750: 30 s one flame application after removing test flam e from capacitor, the  capacitor must not conti nue to burn for more  than 30 s. no burning particle must drop from  the sample. sub-group c7 4.18 active flammability 20 cycles of 2.5 kv di scharges on the test  capacitor connected to u rac . the cheese cloth around the capacitors shall  not burn with a flame. ? no electrical measurements are required. group c inspection requirements sub-clause number and test cond itions performance requirements 45.0 ~ 8 mm 12 mm
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