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		  Datasheet File OCR Text:


		                                                    tl8 www.vishay.com vishay sprague   revision: 15-jan-13 1 document number: 40156 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 tantalum chip capacitors, m icrotan ? , high cv leadframeless molded low profile features ? ultra-low profile : 0.8 mm to 1.0 mm in a variety of case sizes ? highest capacitance-voltage product in industry ? lead (pb)-free l-shaped terminations for superior board mounting  ? material categorization: for definitions of compliance please see www.vishay.com/doc?99912   performance characteristics operating temperature:  - 55 c to + 125 c (above 85 c, voltage derating is required) capacitance tolerance:   10 %  20 % voltage range:  4 v dc  to 35 v dc capacitance range:  3.3 f to 220 f note ? preferred tolerance and reel sizes are in bold. we reserve the right to supply  higher voltage ratings and tigh ter capacitance  tolerance capacitors in the same case size. voltage substitutions will  be marked with the higher voltage rating. ordering information tl8 a0 227 m 004 c type case code capacitance capacitance tolerance dc voltage rating at + 85 c termination/ packaging see ratings and case codes table. this is expressed in pf. the first two digits are the significant figures. the third is the number of zeros to follow. m =  20 % k =  10 % this is expressed in v.  to complete th e three-digit block, zeros precede the voltage rating. a decimal point is indicated by an r (6r3 = 6.3 v).  c = 100 % tin 7" (178 mm) reel dimensions  in inches [millimeters] case code h (max.) l w p1 p2 (ref.) c w0 0.039 [1.0] 0.079  0.008 [2.00   0.20] 0.050  0.008 [1.25  0.20] 0.020  0.004 [0.50  0.10] 0.040 [1.00] 0.035  0.004 [0.90  0.10] w9 0.035 [0.9] a0 0.039 [1.0] 0.126  0.008 [3.20  0.20] 0.063  0.008 [1.60  0.20] 0.031  0.004 [0.80  0.10] 0.063 [1.60] 0.047  0.004 [1.20  0.10] b0 0.039 [1.0] 0.138  0.008 [3.50  0.20] 0.110  0.008 [2.80  0.20] 0.031  0.004 [0.80  0.20] 0.078 [1.95] 0.095  0.004 [2.40  0.10] l anode polarity bar anode termination h w p1 c p2 p1 cathode termination

                                                   tl8 www.vishay.com vishay sprague   revision: 15-jan-13 2 document number: 40156 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 (1) in development. ratings and case codes f 4 v 6.3 v 10 v 16 v 20 v 25 v 35 v 1.5 2.2 3.3 a0  (1) 4.7 w0  (1) 6.8 10 w0  (1) a0  (1) 15 22 w9 33 w0  (1) b0 47 w0  (1) w9  (1) /a0  (1) 68 100 a0 a0/b0  (1) 150 220 a0 330 470 marking voltage code capacitance code vcodecap, fcode 2.5 e 0.68 w 4.0 g 1.0 a 6.3 j 2.2 j 10 a 3.3 n 16 c 4.7 s 20 d 6.8 w 25 e 10 ? 35 v 15 e 50 t 22 j 33 n 47 s 68 w 100 a 150 e 220 j wx-cases ax-cases capacitance code j g voltage  code polarity bar  eia capacitance code (pf) 107 j voltage  code polarity bar  bx-cases 330 4 2 voltage vishay logo capacitance polarity bar

                                                   tl8 www.vishay.com vishay sprague   revision: 15-jan-13 3 document number: 40156 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  (%)   max. esr   at + 25 c   100 khz   ( ? )   max. ripple   100 khz   i rms    (a)   4 v dc  at + 40 c; 2.5 v dc  + 85 c; 1.6 v dc  at + 125 c 220 a0 tl8a0227m004c 88 80 7.0 0.089 6.3 v dc  at + 40 c; 4.0 v dc  + 85 c; 2.5 v dc  at + 125 c 47 w0  (1) tl8w0476m6r3c 3.0 25 3.0 0.108 100 a0 TL8A0107M6R3C 6.3 30 1.1 0.220 10 v dc  at + 40 c; 6.3 v dc  + 85 c; 4.0 v dc  at + 125 c 22 w9 tl8w9226m010c 22 40 10.0 0.084 33 w0  (1) tl8w0336m010c 3.3 30 6.0 0.076 47 w9  (1) tl8w9476m010c 9.4 35 5.0 0.084 47 a0  (1) tl8a0476m010c 15 30 5.0 0.105 100 a0 tl8a0107m010c 100 50 7.0 0.089 100 b0  (1) tl8b0107m010c 10 18 tbd tbd 16 v dc  at + 40 c; 10 v dc  + 85 c; 6.3 v dc  at + 125 c 10 w0  (1) tl8w0106m016c 1.6 18 4.0 tbd 20 v dc  at + 40 c; 13 v dc  + 85 c; 8 v dc  at + 125 c 10 a0  (1) tl8a0106m020c 4.0 15 5.0 0.105 33 b0 tl8b0336m020c 33 15 5.0 0.118 25 v dc  at + 40 c; 17 v dc  + 85 c; 10 v dc  at + 125 c 4.7 w0  (1) tl8w0475m025c tbd tbd tbd tbd 35 v dc  at + 40 c; 23 v dc  + 85 c; 14 v dc  at + 125 c 3.3 a0  (1) tl8a0335(1)035c 1.2 10 10.0 0.074 notes ? part number definition: (1) capacitance  tolerance: k = 10 %, m = 20 % (1) in development.

                                                   tl8 www.vishay.com vishay sprague   revision: 15-jan-13 4 document number: 40156 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 capacitors performance characteristics notes ? at + 25 c,  the leakage current shall not exceed the value listed in the standard ratings table ? at + 85 c,  the leakage current shall not exceed 10 times the value listed in the standard ratings table ? at + 125 c,  the leakage current shall not exceed 12 times the value listed in the standard ratings table electrical performance characteristics item performance characteristics category temperature range  - 55 c  to + 125 c (with  voltage derating)  capacitance tolerance   20 %,  10 % (at 120 hz) 2 v rms  at + 25 c using a capacitance bridge  dissipation factor (at 120 hz)  limits  per standard ratings tabl e. tested via bridge method, at 25 c, 120 hz esr (100 khz)  limits per standard  ratings table. tested via br idge method, at 25 c, 100 khz leakage current  after application of rv  applied to capacitors fo r 5 min using a steady so urce of power with 1 k ?  resistor in  series with the capacitor under test, leakage cu rrent at 25 c is not mo re than described in. operation temperatures rated voltage - 55 c/+ 40 c 4 v 6.3 v 10 v 16 v 20 v 25 v 35 v category voltage + 40 c/+ 85 c 2.5 v 4.0 v 6.3 v 10 v 13 v 17 v 23 v category voltage + 85 c/+ 125 c 1.6 v 2.5 v 4 v 6.3 v 8.0 v 10 v 14 v typical leakage current factor range 100 10 1.0 0.1 0.01 0.001 010 40 708090 60 50 20 30 100 + 125 c + 85 c + 55 c + 25 c 0 c - 55 c percent of rated volta g e leaka g e current factor

                                                   tl8 www.vishay.com vishay sprague   revision: 15-jan-13 5 document number: 40156 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 notes ? metric dimensions will  govern. dimensio ns in inches are rounded and for reference only. (1) a 0 , b 0 , k 0 , are determined by the maximum dimensions  to the ends of the terminals extending  from the component bo dy and/or the body dimensions of the component. the clearance between the ends of  the terminals or body of the co mponent to the sides and depth of  the cavity (a 0 , b 0 , k 0 ) must be within 0.002" (0.05 mm) minimum and 0.020" (0. 50 mm) maximum. the clearance  allowed must also prevent rotation of the component within  the cavity of not more than 20. (2) tape with components shall pass around ra dius r without damage. the minimum trailer  length may require addi tional length to p rovide r minimum for 12 mm embossed tape for reels with hub diameters approaching n minimum. (3) this dimension is the flat area from the edge of the sprocket hole to either outward deformation of the carrier tape between th e embossed cavities or to the  edge of the cavity whichever is less. (4) this dimension is the flat area from the edge of the carrier tape  opposite the sprocket holes to  either the outward deformation  of the carrier tape between the embossed ca vity or to the edge of th e cavity whichever is less. (5) the embossed hole location shall be measured from the sprocket  hole controlling the location of the embossement. dimensions of embossement location shall be a pplied independent  of each other. (6) b 1  dimension is a refere nce dimension tape feeder clearance only. plastic tape and reel packaging  in inches [millimeters] tape and reel specifications:  all case sizes are available on plastic embo ssed tape per eia-481. standard reel diamet er is 7" [178 mm]. carrier tape dimensions  in inches [millimeters] case code tape size b 1                                       (max.) d 1                                    (min.) f k 0   (max.) p 1 w a0 8 mm 0.165 [4.2] 0.039 [1.0] 0.138  0.002 [3.5  0.05] 0.094 [2.4] 0.157  0.004 [4.0  0.1] 0.315  0.012 [8.0  0.3] w0 8 mm 0.094 [2.4] 0.029 [0.75] 0.138  0.002 [3.5  0.05] 0.045 [1.15] 0.157  0.004 [4.0  0.1] 0.315  0.012 [8.0  0.3] w9 8 mm 0.126 [3.2] 0.029 [0.75] 0.138  0.002 [3.5  0.05] 0.045 [1.15] 0.157  0.004 [4.0  0.1] 0.315  0.012 [8.0  0.3] b0 12 mm 0.181 [4.61] 0.059 [1.5] 0.217  0.002 [5.5  0.05] 0.049 [1.25] 0.157  0.004 [4.0  0.1] 0.472  0.012 [12  0.3] 0.004 [0.10]      max. k 0 tape thickness b 1  (max.)  (6) 0.014  [0.35] max. 10 pitches cumulative tolerance on tape    0.008 [0.200] embossment 0.069  0.004 [1.75  0.10] d 1  (min.) for components   0.079 x 0.047 [2.0 x 1.2] and larger  (5) . maximum user direction of feed center lines of cavity a 0 p 1 f w 0.030 [0.75] min.  (3) 0.030 [0.75] min.  (4) 0.079  0.002 [2.0  0.05] 0.157  0.004 [4.0  0.10] 0.059 + 0.004 - 0.0 [1.5 + 0.10 - 0.0] b 0 maximum component rotation (side or front sectional view) 20 for tape feeder reference only including draft. concentric around b 0  (5) deformation between embossments to p cover tape top cover tape cavity size   (1) cathode (-) anode (+) direction of feed 20 maximum component rotation typical component cavity center line typical component center line a 0 b 0 (top view) 0.9843 [250.0] tape 3.937 [100.0] 0.039 [1.0] max. 0.039 [1.0] max. camber allowable camber to be 0.039/3.937 [1/100] (top view) non-cumulative over 9.843 [250.0]

                                                   tl8 www.vishay.com vishay sprague   revision: 15-jan-13 6 document number: 40156 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 packaging quantity case code quantity (pcs/reel) 7" reel a0 2500 w0, w9 3000 b0 3000 voltage vs. temperature rating power dissipation case code maximum permissible power di ssipation at + 25 c (w) in free air a0 0.055 w0, w9 0.035 b0 0.070 120 100 100 % 80 60 40 20 0 40 % - 55 + 40 0 + 85 + 125 rated voltage (%) 80 % 33 % 63 % 80 % temperature (c) 100 % 100 % 80 % 50 %    rated range    recommended    derating tl8 recommended derating

                                                   tl8 www.vishay.com vishay sprague   revision: 15-jan-13 7 document number: 40156 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 recommended reflow profiles capacitors should withstand reflow  profile as per j-std-020 standard profile feature lead (pb)-free assembly preheat/soak temperature min. (t s min. ) 150 c temperature max. (t s max. ) 200 c time (t s ) from (t s   min.  to t s max. ) 60 s to 120 s ramp-up ramp-up rate (t l  to t p ) 3 c/s max. liquidous temperature (t l ) 217 c time (t l ) maintained above t l 60 s to 150 s peak package body temperature (t p ) max. 260 c time (t p ) within 5 c of the peak max. temperature 30 s ramp-down ramp-down rate (t p  to t l ) 6 c/s max. time from 25 c to peak  temperature 8 min max. pad dimensions  in inches [millimeters] case code a (min.) b (nom.) c (nom.) d(nom.) wx-cases 0.059 [1.50] 0.031 [0.80] 0.039 [1.00] 0.102 [2.60] ax-cases 0.071 [1.80] 0.067 [1.70] 0.053 [1.35] 0.187 [4.75] bx-cases 0.118 [3.00] 0.071 [1.80] 0.065 [1.65] 0.207 [5.25] 25 temperature (c) time ( s ) t s t l time 25 c to peak t l t p t c  = 5 c t p t s  max. t s  min. preheat area max. ramp-up rate = 3 c/ s max. ramp-down rate = 6 c/ s a b c d

                                                   tl8 www.vishay.com vishay sprague   revision: 15-jan-13 8 document number: 40156 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 guide to application 1. ac ripple current:  the maximum allowable ripple current shall be determ ined from the formula: where, p =  power dissipation in w at + 25 c as given in the tables in the product datasheets (power dissipation). r esr  =  the capacitor equivale nt series resistance at the specified frequency 2. ac ripple voltage:  the maximum allowable ripple voltage shall be determ ined from the formula: or, from the formula: where, p =  power dissipation in w at + 25 c as given in the tables in the product datasheets (power dissipation). r esr  =  the capacitor equivale nt series resistance at the specified frequency. z =  the capacitor impedance at the specified frequency. 2.1 the sum of the peak ac voltage plus the applied dc voltage shall not exceed the dc voltage rating of the capacitor. 2.2 the sum of the negative peak ac voltage plus the applied dc voltage shall not allow a voltage reversal exceeding 10 % of the dc working voltage at + 25 c. 3. reverse voltage:  these capacitors are capable of withstanding peak voltages  in the reverse direction equal to 10 % of the dc rating at + 25 c, 5 % of the dc rating at + 85 c and 1 % of the dc rating at + 125 c. 4. temperature derating:  if these capacitors are to be operated at temperatures above + 25 c, the permissible rms ripple current or voltage shall be calculated using the derating factors as shown:  5. power dissipation:  power dissipation will be affected by the heat sinking capability of the mounting surface. non-sinuso idal ripple current may produce heating effects which differ from those shown. it is important that the equivalent i rms  value be established when  calculating permissible operating levels. (power dissipation calculated using + 25 c temperature rise). 6. printed circuit board materials:  molded capacitors are compatible with commonly used printed circuit board materials (alumina su bstrates, fr4, fr5, g10, ptfe-fluorocarbon and porcelanized steel). 7. attachment: 7.1 solder paste:   the recommended thickness of the solder paste after appli cation is 0.007"  0.001" [0.178 mm  0.025 mm]. care should be exercised in selecting the solder paste. the metal purity should be as high as practical. the fl ux (in the paste) must be active enough to remove th e oxides formed on the metallization prior to the exposure to soldering heat. in practice this can be aide d by extending the solder preheat time at temperat ures below the liquidous state of the solder. 7.2 soldering:  capacitors can be attached by conventional soldering techniques; vapor phase, convection reflow, infrared reflow, wave soldering, and hot plate methods. the soldering profile charts show recommended time/te mperature conditions for soldering. preheating is recommended. the recommended maximum ramp rate is 2 c per s. attachment with a soldering iron is not recommended due to the difficulty of controlling temperature and time at  temperature. the soldering iron must never come in contact with the capacitor.  7.2.1 backward and forwar d compatibility:   capacitors with snpb or 100 % tin termination finishes can be soldered using snpb or lead (pb)-free soldering processes. 8. cleaning (flux removal) after soldering:  molded capacitors are compatible with all commonly used solvents such as tes, tms, prelete, chlorethane, terpene and aqueous clea ning media. however, cfc/ods products are not used in the production of these devices and are not recommended. solvents containing methylene ch loride or other epoxy solvents should be avoided since these will attack the epoxy encapsulation material.  8.1 when using ultrasonic cleaning, the board may resonate if the output  power is too high. this vibration can cause cracking or a decrease in the adherence of the terminati on. do not exceed 9w/l at 40 khz for 2 min. 9. recommended mounting pad geometries:  proper mounting pad geometries are essential for successful solder connections. these dimensions are highly process sensitiv e and should be designed to minimize component rework due to unacceptable solder joints. the dimensional configurations shown are the recommended pad geometries for both wave and reflow soldering techniques. these dimensions are intended to be a starting point for circuit board designers and may be fine  tuned if necessary based upon the peculiarities of the soldering process and/or circuit board design. temperature derating factor + 25 c 1.0 + 85 c 0.9 + 125 c 0.4 i rms p r esr ------------ = v rms i rms  x  z = v rms z p r esr ------------ = product information micro guide www.vishay.com/doc?40115 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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