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		                                                    199d www.vishay.com vishay sprague   revision: 29-nov-12 1 document number: 40020 for technical ques tions, 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-electrolyte t antalex ?  capacitors, resin-coated, radial-lead features ? terminations: tin/lead (snpb), 100 % tin (sn) ? economy and high performance are combined in these radial-lead, solid-electrolyte t antalex ? capacitors ? rugged, reliable capacitors featuring low leakage current and low dissipation factor ? six miniature case sizes and fi ve lead styles. all case sizes are available in standard ta pe and reel packaging per eia-468 ? standard ratings include  replacements for type 196d capacitors ? lead (pb)-free capacitors  have l in body marking ? material categorization: for  definitions of compliance please see  www.vishay.com/doc?99912   note * lead   (pb)-containing   terminations   are   not   rohs-compliant. exemptions may apply. applications suitable for a broad range of consumer, commercial and industrial equipment performance characteristics operating temperature:  - 55 c to + 85 c  (to + 125 c with voltage derating) capacitance tolerance:  at 120 hz, + 25 c,  20 %,  10 % standard.  5 % available as special dissipation factor:  at 120 hz, + 25 c. dissipation factor, shall not exceed the values listed in the standard ratings tables. dc leakage current (dcl max.): at + 25 c:  leakage current shall not exceed the values listed in the standard ratings tables. at + 85 c:  leakage current shall not exceed 10 times the values listed in the st andard ratings tables. at + 125 c:  leakage shall not exceed 15 times the values listed in the standard ratings tables. life test:  capacitors shall with stand rated dc voltage applied at + 85 c for 1000 h  with a circuit resistance not greater than 3  ? . following the life test: 1. dcl shall not exceed 125 % of the initial requirements 2. dissipation factor shall m eet the initial requirement 3. change in capacitance shall not exceed  10 % lead style configurat ions and dimensions**  (ll = lead length) available lead styles and packaging types per case size lead style/case123 4 5679xyz a bulk v1 bulk v1 reel b1 ammo a1 bulk v1 reel b1 ammo a1 bulk v1 reel b1 ammo a1 bulk v1 reel b1 ammo a1 bulk v1 reel b1 ammo a1 bulk v1 reel b1 ammo a1 bulk v1 bulk v1 reel b1 ammo a1 b c d e bulk v1 bulk/reel ammo f ?long/short? ll 1, 3 and y + + l d h 3  1 p + + l d h p even ll 2, 4 and 5 ?outside hockeystick? 6 and 7 d h 1 p l + + ?snap - in? 9 h l d 1.1  0.05 p + + ?hairpin? x, z h 1 d h l p 6.35 max. (1) - wire diameter (nominal) 0.020" [0.51 mm]

                                                   199d www.vishay.com vishay sprague   revision: 29-nov-12 2 document number: 40020 for technical ques tions, 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 ?  lead space measured within 0.05" [1.27 mm] of the bo dy of the capacitor or fr om the bottom of the crimp. note (1) see lead styles table. dimensions  in inches [millimeters] lead style 1, 2, 3, 4 1, 2, 3 2, 4 5, y 6 case d max. p  0.024 [0.60] h max. l min. l  0.118 [3.0] p  0.03 [0.76] l  0.118 [3.0] p  0.024 [0.60] h 1 max. l a 0.173 [4.40] 0.100 [2.54] 0.280 [7.11] 0.591 [15.0] 0.748 [19.0] 0.125 [3.18] 0.748 [19.0] 0.200 [5.08] 0.378 [9.61] 0.240  0.030 [6.1  0.76] b 0.197 [5.00] 0.300 [7.62] 0.398 [10.12] c 0.217 [5.50] 0.360 [9.14] 0.458 [11.64] d 0.236 [6.00] 0.400 [10.16] 0.498 [12.66] e 0.339 [8.60] 0.200 [5.08] 0.492 [12.50] -- 0.591 [15.00] 1  0.122 [25.4  3.1] f 0.378 [9.60] 0.650 [16.50] -- 0.748 [19.00] dimensions  in inches [millimeters] lead style 7, 9 7 9 x, z x z case d max. p  0.024 [0.60] h 1 max. l  0.03 [0.76] p  0.024 [0.60] h 1 max. l  0.03 [0.76] d max. h max. h 1 max. l  0.125 p  0.024 p  0.024 a 0.173 [4.40] 0.25 [6.35] 0.378 [9.61] 0.240 [6.10] 0.200 [5.08] 0.398 [10.11] 0.240 [6.10] 0.173 [4.40] 0.280 [7.11] 0.340 [8.64] 0.750 [19.05] 0.100 [2.54] 0.125 [3.175] b 0.197 [5.00] 0.398 [10.12] 0.418 [10.62] 0.197 [5.00] 0.300 [7.62] 0.360 [9.14] c 0.217 [5.50] 0.458 [11.64] 0.478 [12.14] 0.217 [5.50] 0.360 [9.14] 0.420 [10.67] d 0.236 [6.00] 0.498 [12.66] 0.518 [13.16] 0.236 [6.00] 0.400 [10.16] 0.460 [11.68] ordering information 199d 475 x9 003 a 1  (1) v1 e3 model capacitance capacitance tolerance dc voltage rating  at + 85 c case  code lead style packaging rohs compliant this is expressed in picofarads.  the first two digits are the significant figures. the third is the number of zeros to follow.  x0 =  20 %  x9 =  10 % ** x5 =  5 % ** special order this is expressed in v. to complete the three-digit block, zeros precede the voltage rating. a decimal point is indicated by an r  (6r3 = 6.3 v). see ratings and  case codes table. v1 = bulk  b1 = tape and reel a1 = ammo e3 = 100 % tin termination  (rohs compliant)  blank = tin/lead  termination

                                                   199d www.vishay.com vishay sprague   revision: 29-nov-12 3 document number: 40020 for technical ques tions, 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 199d obsolete vs. current ordering cross reference obsolete new  description  a1  1v1 0.100 sp, uneven straight ll, bulk cases a - d  a1  3v1 0.200 sp, uneven straight ll, bulk, cases e, f  a1  2v1 0.100 sp, even straight ll, bulk, cases a - d  a6  2b1 0.100 sp, even straight ll, reel positive leader, cases a - d  a6  2a1 0.100 sp, even straight ll, ammo, cases a - d  a1  4v1 0.200 sp, even straight ll, bulk, cases e, f  a6  4b1 0.200 sp, even straight ll, reel positive leader, cases e, f  a6  4a1 0.200 sp, even straight ll, ammo, cases e, f  a2  5v1 0.125 sp, even straight ll, bulk, cases a - d  a7  5b1 0.125 sp, even straight ll, reel positive leader, cases a - d  a7  5a1 0.125 sp, even straight ll, ammo, cases a - d  a2  yv1 0.125 sp, uneven straight ll, bulk, cases a - d  b1  xv1 0.100 sp, hairpin ll, bulk cases a - d  b6  xb1 0.100 sp, hairpin ll, reel positive leader, cases a - d  b6  xa1 0.100 sp, hairpin ll, ammo, cases a - d  b2  zv1 0.125 sp, hairpin ll, bulk, cases a - d  b7  zb1 0.125 sp, hairpin ll, reel positive leader, cases a - d  b7  za1 0.125 sp, hairpin ll, ammo, cases a - d  e2  6v1 0.200 sp, hockey stick ll, bulk, cases a - f  e7  6b1 0.200 sp, hockey stick ll, reel positive leader, cases a - f  e7  6a1 0.200 sp, hockey stick ll, ammo, cases a - f  e3  7v1 0.250 sp, hockey stick ll, bulk, cases a - d  e8  7b1 0.250 sp, hockey stick ll, reel positive leader, cases a - d e8  7a1 0.250 sp, hockey stick ll, ammo, cases a - d e4  obsolete  g2  9v1 0.200 sp, snap-in ll, bulk, cases a - d g7  9b1 0.200 sp, snap-in ll, reel positive leader, cases a - d  g7  9a1 0.200 sp, snap-in ll, ammo, cases a - d 

                                                   199d www.vishay.com vishay sprague   revision: 29-nov-12 4 document number: 40020 for technical ques tions, 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 (%) 3 v dc  at + 85 c, surge = 3.6 v; 2 v dc  at + 125 c, surge = 2.4 v  4.7 a 199d475(1)003a(2)(3)  0.5  6  6.8 a 199d685(1)003a(2)(3)  0.5  6  10 a 199d106(1)003a(2)(3)  0.5  8  15 a 199d156(1)003a(2)(3)  0.5  8  22 b 199d226(1)003b(2)(3)  0.6  8  33 b 199d336(1)003b(2)(3)  1.0  8  47 c 199d476(1)003c(2)(3)  1.4  8  68 c 199d686(1)003c(2)(3)  2.0  8  100 d 199d107(1)003d(2)(3)  3.0  10  150 d 199d157(1)003d(2)(3)  4.0  10  220 e 199d227(1)003e(2)(3)  5.0  10  330 e 199d337(1)003e(2)(3)  6.0  10  470 f 199d477(1)003f(2)(3)  8.0  10  680 f 199d687(1)003f(2)(3)  10.0  10  6.3 v dc  at + 85 c, surge = 8 v; 4 v dc  at + 125 c, surge = 5 v  4.7 a 199d475(1)6r3a(2)(3)  0.5  6  6.8 a 199d685(1)6r3a(2)(3)  0.5  6  10 b 199d106(1)6r3b(2)(3)  0.6  8  15 b 199d156(1)6r3b(2)(3)  0.9  8  22 c 199d226(1)6r3c(2)(3)  1.3  8  33 c 199d336(1)6r3c(2)(3)  2.0  8  47 d 199d476(1)6r3d(2)(3)  2.9  8  68 d 199d686(1)6r3d(2)(3)  4.0  8  100 d 199d107(1)6r3d(2)(3)  5.0  10  150 e 199d157(1)6r3e(2)(3)  6.0  10  220 e 199d227(1)6r3e(2)(3)  7.0  10  330 f 199d337(1)6r3f(2)(3)  8.0  10  10 v dc  at + 85 c, surge = 13 v; 7 v dc  at + 125 c, surge = 9 v  3.3 a 199d335(1)010a(2)(3)  0.5  6  4.7 a 199d475(1)010a(2)(3)  0.5  6  6.8 b 199d685(1)010b(2)(3)  0.6  6  10 b 199d106(1)010b(2)(3)  1.0  8  15 c 199d156(1)010c(2)(3)   1.5  8  22 c 199d226(1)010c(2)(3) 2.0  8 33 d 199d336(1)010d(2)(3)  3.0  8 39 d 199d339(1)010d(2)(3) 3.9 8 47 d 199d476(1)010d(2)(3)  4.0  8 68 d 199d686(1)010d(2)(3)  5.0  8 100 e 199d107(1)010e(2)(3)  6.0  10 150 e 199d157(1)010e(2)(3)  7.0  10 220 f 199d227(1)010f(2)(3) 8.0  10 16 v dc  at + 85 c, surge = 20 v; 10 v dc  at + 125 c, surge = 12 v  2.2 a 199d225(1)016a(2)(3)  0.5  6  3.3 a 199d335(1)016a(2)(3)  0.5  6  4.7 b 199d475(1)016b(2)(3)  0.7  6  6.8 b 199d685(1)016b(2)(3)  1.0  6  10 c 199d106(1)016c(2)(3)  1.5  8  15 c 199d156(1)016c(2)(3)  2.4  8  22 d 199d226(1)016d(2)(3)  3.5  8  33 d 199d336(1)016d(2)(3)  4.0  8  47 e 199d476(1)016e(2)(3)  5.0  8  68 e 199d686(1)016e(2)(3)  6.0  8  100 f 199d107(1)016f(2)(3)  7.0  10  150 f 199d157(1)016f(2)(3)  8.0  10  note ? part number definitions: (1) for capacitance tolerance: x0 =  20 %, x9 =  10 % or x5 = 5 % (2) to specify lead style/spacing/packaging insert the last thre e characters in the part number. use the appropriate code shown  in the current ordering cross reference table and explained in the ordering information and lead styles table. (3) e3 = rohs compliant 100 % tin leads. blank or no suffix = standard tin/lead termination.

                                                   199d www.vishay.com vishay sprague   revision: 29-nov-12 5 document number: 40020 for technical ques tions, 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 20 v dc  at + 85 c, surge = 26 v; 13 v dc  at + 125 c, surge = 16 v  3.3 b 199d335(1)020b(2)(3)  0.8  6  4.7 b 199d475(1)020b(2)(3)  1.0  6  6.8 c 199d685(1)020c(2)(3)  1.5  6  10 c 199d106(1)020c(2)(3)  2.0  8  15 d 199d156(1)020d(2)(3)  2.5  8  22 d 199d226(1)020d(2)(3)  3.0  8  33 e 199d336(1)020e(2)(3)  4.0  8  47 e 199d476(1)020e(2)(3)  5.0  8  68 f 199d686(1)020f(2)(3)  6.0  8  100 f 199d107(1)020f(2)(3)  7.0  10  25 v dc  at + 85 c, surge = 33 v; 17 v dc  at + 125 c, surge = 21 v  1.0 a 199d105(1)025a(2)(3)  0.5  4  1.5 a 199d155(1)025a(2)(3)  0.5  6  2.2 a 199d225(1)025a(2)(3)  0.5  6  3.3 b 199d335(1)025b(2)(3)  0.8  6  4.7 b 199d475(1)025b(2)(3)  1.0  6  6.8 c 199d685(1)025c(2)(3)  1.5  6  10 c 199d106(1)025c(2)(3)  2.5  8  15 d 199d156(1)025d(2)(3)  3.0  8  22 d 199d226(1)025d(2)(3)  4.0  8  33 e 199d336(1)025e(2)(3)  5.0  8  47 e 199d476(1)025e(2)(3)  6.0  8  68 f 199d686(1)025f(2)(3)  7.0  8  35 v dc  at + 85 c, surge = 46 v; 23 v dc  at + 125 c, surge = 28 v  0.10 a 199d104(1)035a(2)(3)  0.5  4  0.15 a 199d154(1)035a(2)(3)  0.5  4  0.22 a 199d224(1)035a(2)(3)  0.5  4  0.33 a 199d334(1)035a(2)(3)  0.5  4  0.47 a 199d474(1)035a(2)(3)  0.5  4  0.68 a 199d684(1)035a(2)(3)  0.5  4  1.0 a 199d105(1)035a(2)(3)  0.5  4  1.5 a 199d155(1)035a(2)(3)  0.5  6  1.8 b 199d185(1)035b(2)(3) 0.7 6 2.2 b 199d225(1)035b(2)(3)  0.7  6  3.3 b 199d335(1)035b(2)(3)  1.0  6  4.7 c 199d475(1)035c(2)(3)  1.5  6  6.8 d 199d685(1)035d(2)(3)  2.3  6  10 d 199d106(1)035d(2)(3)  3.5  8  15 e 199d156(1)035e(2)(3)  4.0  8  22 e 199d226(1)035e(2)(3)  5.0  8  33 f 199d336(1)035f(2)(3)  6.0  8  47 f 199d476(1)035f(2)(3)  7.0  8  50 v dc  at + 85 c, surge = 65 v; 33 v dc  at + 125 c, surge = 40 v  0.10 a 199d104(1)050a(2)(3)  0.5  4  0.15 a 199d154(1)050a(2)(3)  0.5  4  0.22 a 199d224(1)050a(2)(3)  0.5  4  0.33 a 199d334(1)050a(2)(3)  0.5  4  0.47 a 199d474(1)050a(2)(3)  0.5  4  0.68 a 199d684(1)050a(2)(3)  0.5  4  1.0 b 199d105(1)050b(2)(3)  0.5  4  1.5 c 199d155(1)050c(2)(3)  0.7  6  2.2 c 199d225(1)050c(2)(3)  1.1  6  3.3 d 199d335(1)050d(2)(3)  1.5  6  4.7 d 199d475(1)050d(2)(3)  2.0  6  6.8 f 199d685(1)050f(2)(3)  3.0  6  10 f 199d106(1)050f(2)(3)  4.0  8  15 f 199d156(1)050f(2)(3)  5.0  8  22 f 199d226(1)050f(2)(3)  6.0  8  standard ratings capacitance  (f) case code part number max. dcl  at + 25 c  (a) max. df  at + 25 c  120 hz (%) note ? part number definitions: (1) for capacitance tolerance: x0 =  20 %, x9 =  10 % or x5 = 5 % (2) to specify lead style/spacing/packaging insert the last thre e characters in the part number. use the appropriate code shown  in the current ordering cross reference table and explained in the ordering information and lead styles table. (3) e3 = rohs compliant 100 % tin leads. blank or no suffix = standard tin/lead termination.

                                                   199d www.vishay.com vishay sprague   revision: 29-nov-12 6 document number: 40020 for technical ques tions, 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 ? lead space measured within 0.05" [1.27 mm] of the body of the capacitor, or from the bottom of the crimp. lead style a may b e supplied with 0.59" [15 mm] anode lead  and 0.47" [12 mm] cathode lead. tape and reel packaging:  type 199d radial-leaded tantalum capacitors, all lead styles exept 1, 3 and y are available taped and reeled per eia-468. standard reel packaging specifications per eia-468  in inches [millimeters] case code obsolete lead style lead spacing ll min. (bulk) a, b, c, d a1, a6 1v1 (bulk), 2b1 (t and r) 0.100 + 0.024/- 0.016  [2.54 + 0.60/- 0.40] 0.187 [4.7] a, b, c, d b1, b6 xv1 (bulk), xb1 (t and r) 0.100 + 0.024/- 0.016 [2.54 + 0.60/- 0.40] 0.187 [4.7] a, b, c, d, e, f e2, e7 6v1 (bulk), 6b1 (t and r) 0.200 + 0.024/- 0.016  [5.08 + 0.06/- 0.40] 0.187 [4.7] case code a b c d e f quantity per box bulk 1000 500 100 quantity per box ammopack 2500 2000 1500 1000 500 quantity per reel 1000 500 0.118 [3.0] max. 0.0354 + 0.030 - 0.020 [8.99 + 0.762 - 0.508] 0.500       0.012 [12.70      0.305] 0.728    0.020 [18.49  0.508] lead configuration 2, 4, 5 1.270 [32.26] max. carrier tape adhesive tape see lead style/spacing table for lead spacing 0.630       0.020 [16.0      0.508]  lead configuration 6.7 lead diameter  lead configuration x, z
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