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		  Datasheet File OCR Text:


		                                                    t97 www.vishay.com vishay sprague   revision: 25-jun-13 1 document number: 40092 for technical questions, contact:  tantalum@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 solid tantalum chip capacitors t antamount ? , hi-rel cots, ultra-low esr, conformal coated case features ? high  reliability;  weibul l  failure  rate grading  available ? surge current testing per mil-prf-55365  options available ? ultra-low esr ? tin/lead (snpb) termination available ? mounting: surface mount ? material categorization: for definitions of compliance  please see  www.vishay.com/doc?99912   note ? * this    datasheet    provides    information    about    parts    that    are ? rohs-compliant  and/or  parts  th at  are  non-rohs-compliant.  for ? example, parts with lead (pb) te rminations are not rohs-compliant. ? please see the information/tables in this datasheet for details. performance characteristics www.vishay.com/doc?40088 operating temperature:  - 55 c to + 125 c ? (above 85 c, voltage derating is required) capacitance range:  10 f to 1500 f capacitance tolerance:   10 %,  20 % standard voltage rating:  4 v dc  to 75 v dc notes (1) available on select ratings.  see standard ratings table. ? we reserve the right to supply higher voltage ratings and tighter capacitance tolerance capacitors in the same case size. ? low esr solid tantalum chip  capacitors allow delta esr of 1.25 time s the datasheet limi ts after mounting. available available ordering information t97 r 227 k 020 e s a type case code capacitance capacitance tolerance dc voltage rating  at + 85 c termination/ packaging (available options are series dependent) reliability level surge current see ratings and case code table this is expressed in pf. the first two digits are the significant figures. the third is the number of zeros to follow. k =  10 % m =  20 % this is expressed in volts. to complete the three-digit block, zeros precede the voltage rating. a  decimal point is indicated by an r (6r3 = 6.3 v). e = sn/pb solder/ 7" (178 mm) reel l = sn/pb solder/ 7" (178 mm), 1/2 reel c = 100 % tin/ 7" (178 mm), reel h = 100 % tin/ 7" (178 mm), 1/2 reel a = 1.0 % weibull b = 0.1 % weibull  (1) s = 40 h burn-in z = non- established reliability a = 10 cycles at + 25 c b = 10 cycles at - 55 c/ + 85 c s = 3 cycles at 25 c

                                                   t97 www.vishay.com vishay sprague   revision: 25-jun-13 2 document number: 40092 for technical questions, contact:  tantalum@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 ? the anode termination (d less b)  will be a minimum of 0.012" [0.3 mm] dimensions  in inches [millimeters] case code l (max.) w h a b d (ref.) j (max.) v 0.299 [7.6] 0.173  0.016 [4.4  0.4] 0.079 [2.0 max.] 0.051  0.012 [1.3  0.3] 0.181  0.024 [4.6  0.6] 0.252 [6.4] 0.004 [0.1] d 0.299 [7.6] 0.173  0.016 [4.4  0.4] 0.138 [3.5 max.] 0.051  0.012 [1.3  0.3] 0.181  0.024 [4.6  0.6] 0.252 [6.4] 0.004 [0.1] e 0.299 [7.6] 0.173  0.016 [4.4  0.4] 0.157  0.016 [4.0  0.4] 0.051  0.012 [1.3  0.3] 0.181  0.024 [4.6  0.6] 0.252 [6.4] 0.004 [0.1] r 0.299 [7.6] 0.238  0.016 [6.0  0.4] 0.142  0.016 [3.6  0.4] 0.051  0.012 [1.3  0.3] 0.181  0.024 [4.6  0.6] 0.244 [6.2] 0.004 [0.1] f 0.299 [7.6] 0.238  0.016 [6.0  0.4] 0.185  0.016 [4.7  0.4] 0.055  0.016 [1.4  0.4] 0.181  0.024 [4.6  0.6] 0.244 [6.2] 0.004 [0.1] z 0.299 [7.6] 0.238  0.016 [6.0  0.4] 0.236  0.016 [6.0  0.4] 0.055  0.016 [1.4  0.4] 0.181  0.024 [4.6  0.6] 0.244 [6.2] 0.004 [0.1] m 0.315 [8.0] 0.260 + 0.016/- 0.024 [6.6 + 0.4/- 0.6] 0.142  0.016 [3.6  0.4] 0.051  0.012 [1.3  0.3] 0.197  0.024 [5.0  0.6] 0.260 [6.6] 0.004 [0.1] h 0.315 [8.0] 0.260 + 0.016/- 0.024 [6.6 + 0.4/- 0.6] 0.205  0.016 [5.2  0.4] 0.055  0.016 [1.4  0.4] 0.197  0.024 [5.0  0.6] 0.260 [6.6] 0.004 [0.1] n 0.315 [8.0]  0.260 + 0.016/- 0.024 [6.6 + 0.4/- 0.6]  0.252  0.016 [6.4  0.4] 0.056  0.017  [1.4  0.4]  0.196  0.025  [5.0  0.6]  0.259  [6.6]  0.004  [0.1]  ratings and case codes f 4 v 6.3 v 10 v 16 v 20 v 25 v 35 v 50 v 63 v 75 v 10 dr 15 e/r r 22 rf 33 f 47 rz/n 68 rf 100 ff 150 f 220 e r m 330 v e f h/f 470 v e e h 680 e e r 1000 e/r r f 1500 r j h b a d l tantalum wire nib identifie s anode (+) terminal w

                                                   t97 www.vishay.com vishay sprague   revision: 25-jun-13 3 document number: 40092 for technical questions, contact:  tantalum@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 standard ratings capacitance (f) case code part number max. dcl  at + 25 c  (a) max. df  at + 25 c  120 hz (%) max. esr at + 25 c  100 khz  (m ? ) max.  ripple  100 khz i rms  (a) available reliability  levels 4 v dc  at + 85 c; 2.7 v dc  at + 125 c 470 v t97v477(1)004(2)(4)(5) 18.8 8 60 2.2 a, b, s, z 680 e t97e687(1)004(2)(4)(5) 27.2 6 25 2.9 a, b, s, z 1000 e t97e108(1)004(2)(4)(5) 40.0 8 20 3.3 a, b, s, z 1000 r t97r108(1)004(2)(4)(5) 40.0 8 18 3.7 a, b, s, z 1500 r t97r158(1)004(2)(4)(5) 60.0 8 24 2.9 a, b, s, z 6.3 v dc  at + 85 c; 4 v dc  at + 125 c 330 v t97v337(1)6r3(2)(4)(5) 20.8 8 56 2.0 a, b, s, z 470 e t97e477(1)6r3(2)(4)(5) 29.6 6 30 2.7 a, b, s, z 680 e t97e687(1)6r3(2)(4)(5) 42.8 6 25 2.9 a, b, s, z 1000 r t97r108(1)6r3(2)(4)(5) 63.0 8 31 2.8 a, b, s, z 10 v dc  at + 85 c; 7 wv dc  at + 125 c 330 e t97e337(1)010(2)(4)(5) 33.0 6 35 2.5 a, b, s, z 470 e t97e477(1)010(2)(4)(5) 47.0 6 28 2.8 a, b, s, z 680 r t97r687(1)010(2)(6)(5) 68.0 6 28 3.0 s, z 1000 f t97f108(1)010(2)(3)(5) 100.0 20 120 1.4 a, s, z 16 wv dc  at + 85 c; 10 v dc  at + 125 c 220 e t97e227(1)016(2)(4)(5) 35.2 8 60 2.3 a, b, s, z 330 f t97f337(1)016(2)(4)(5) 52.8 10 100 1.6 a, b, s, z 470 h t97h477(1)016(2)(4)(5) 75.2 14 100 1.4 a, b, s, z 20 v dc  at + 85 c; 13 v dc  at + 125 c 220 r t97r227(1)020(2)(4)(5) 44.0 8 80 1.8 a, b, s, z 330 f t97f337(1)020(2)(6)(5) 66.0 10 100 1.6 s, z 330 h t97h337(1)020(2)(4)(5) 66.0 10 100 1.6 a, b, s, z 25 v dc  at + 85 c; 17 v dc  at + 125 c 68 r t97r686(1)025(2)(4)(5) 17.0 6 100 1.6 a, b, s, z 100 f t97f107(1)025(2)(4)(5) 25.0 8 100 1.6 a, b, s, z 25 v dc  at + 85 c; 17 v dc  at + 125 c 150 f t97f157(1)025(2)(4)(5) 37.5 8 80 1.8 a, b, s, z 220 m t97m227(1)025(2)(3)(5) 55.0 8 100 1.6 a, s, z 35 v dc  at + 85 c; 23 v dc  at + 125 c 47 r t97r476(1)035(2)(4)(5) 16.5 6 100 1.6 a, b, s, z 68 f t97f686(1)035(2)(3)(5) 23.8 6 100 1.6 a, s, z 100 f t97f107m035(2)(3)(5) 35.0 8 100 1.6 a, s, z note ? part number definitions: (1) capacitance tolerance: k, m (2) termination and packaging: c, e, h, l (3) reliability level: a, s, z (4) reliability level: a, b, s, z (5) surge current: a, b, s (6) reliability level: s, z

                                                   t97 www.vishay.com vishay sprague   revision: 25-jun-13 4 document number: 40092 for technical questions, contact:  tantalum@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 50 v dc  at + 85 c; 33 v dc  at + 125 c 15 e t97e156(1)050(2)(4)(5) 7.5 6 350 0.9 a, b, s, z 15 r t97r156(1)050(2)(4)(5) 7.5 6 250 1.0 a, b, s, z 22 r t97r226(1)050(2)(4)(5) 11.0 6 220 1.1 a, b, s, z 33 f t97f336(1)050(2)(3)(5) 16.5 6 150 1.3 a, s, z 47 z t97z476(1)050(2)(6)(5) 23.5 6 240 1.1 s, z 47 n t97n476(1)050(2)(4)(5) 23.5 6 150 1.4 a, b, s, z 63 v dc  at + 85 c; 42 v dc  at + 125 c 10 d t97d106(1)063(2)(3)(5) 10.0 6 400 0.6 a, s, z 15 r t97r156(1)063(2)(3)(5) 9.5 6 400 0.8 a, s, z 22 f t97f226(1)063(2)(3)(5) 13.9 6 250 1.0 a, s, z 75 v dc  at + 85 c; 50 v dc  at + 125 c 10 r t97r106(1)075(2)(6)(5) 7.5 6 500 0.7 s, z recommended voltage de rating guidelines  (for temperatures below + 85 c) standard conditions. for example: output filters capacitor voltage rating operating voltage 4.0 2.5 6.3 3.6 10 6.0 16 10 20 12 25 15 35 24 50 28 63 37.8 75 45 severe conditions. for example: input filters capacitor voltage rating operating voltage 4.0 2.5 6.3 3.3 10 5.0 16 8.0 20 10 25 12 35 15 50 24 63 32 75 37 standard ratings capacitance (f) case code part number max. dcl  at + 25 c  (a) max. df  at + 25 c  120 hz (%) max. esr at + 25 c  100 khz  (m ? ) max.  ripple  100 khz i rms  (a) available reliability  levels note ? part number definitions: (1) capacitance tolerance: k, m (2) termination and packaging: c, e, h, l (3) reliability level: a, s, z (4) reliability level: a, b, s, z (5) surge current: a, b, s (6) reliability level: s, z

                                                   t97 www.vishay.com vishay sprague   revision: 25-jun-13 5 document number: 40092 for technical questions, contact:  tantalum@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 typical curves 100 hz 1 khz 10 khz 100 khz 1 mhz 0.01 0.1 1 frequency  esr and z ( ? ) 1500 f - 4 v r case size esr and z vs. frequency esr z 0.01 0.1 1 fre q uency  e s r z 100 hz 1 khz 10 khz 100 khz 1 mhz e s r and z (  ) 330 f - 10 v e ca s e  s ize e s r and z v s . fre q uency 100 hz 1 khz 10 khz 100 khz 1 mhz frequency  esr z 0.01 0.1 1 10 esr and z ( ? ) 330 f - 6.3 v  v  case size and z vs. frequency 0.01 0.1 1 frequency  esr z 100 hz 1 khz 10 khz 100 khz 1 mhz esr and z ( ? ) 1000 f - 6.3 v r case size esr and z vs. frequency 0.01 0.1 1 fre q uency 100 hz 1 khz 10 khz 100 khz 1 mhz 10 e s r z e s r and z (  )  470 f - 4 v v ca s e  s ize e s r and z v s . fre q uency

                                                   t97 www.vishay.com vishay sprague   revision: 25-jun-13 6 document number: 40092 for technical questions, contact:  tantalum@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 power dissipation case code maximum permissible power diss ipation at + 25 c (w) in free air v 0.141 d 0.215 e 0.240 r, f, m 0.250 z 0.265 h 0.265 n 0.280 standard packaging quantity case code units per reel 7" full reel 7" half reel v 1000 500 d 400 200 e 500 250 r 300 150 f 250 125 z 250 125 m 200 100 h 200 100 n 200 100 product information conformal coated guide www.vishay.com/doc?40150 pad dimensions packaging dimensions moisture sensitivity www.vishay.com/doc?40135 selector guides solid tantalum selector guide www.vishay.com/doc?49053 solid tantalum chip capacitors www.vishay.com/doc?40091 faq frequently asked questions www.vishay.com/doc?40110

 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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