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		  Datasheet File OCR Text:


		  2012 mlcc product guide   tdk corporation of america  // 475 half day road, suite 300 :: lincolnshire, il 60069   version a12  

 this   product   guide   is   the   official   tdk   multilayer   ceramic   capacitor   product   line   up   for   2012 .   the   purpose   of   this   document   is   to   communicate   our   mlcc   products   and   services   so   that   you   will   completely   understand   the   full   tdk   product   offering   as   well   as   all   available   services   and   resources .    a   table   of   contents   is   provided   below   to   assist   you   in   locating   your   material   of   interest .   i   would   also   like   to   point   out   an   exhaustive   listing   of   all   new   part   numbers   is   provided   at   the   end   of   the   guide .   this   material   is   updated   semi - annually   and   further   supplemented   by   the   contents   on   the   web   page,   www . tdk . com .   i   invite   you   to   regularly   reference   this   document   and/or   tdk . com   for   the   most   current   product   news,   information   and   resources .     respectfully,     steve   maloy   director   of   mlcc   product   marketing   and   development   steve . maloy@us . tdk . com   /   847. 390 . 4377   www . tdk . com     1  message to customers   ?tdk corporation of america  C   contents are subject to change without notice.   general application // c series    3   mid voltage // c series   11  high voltage // c series   15  high temperature // c series   17  high q // c series   19  flip type // c series   21  open mode // c series   23  soft termination // c series   25  controlled esr // cer series   43  serial design // ceu series   45  automotive application // cga series   29  cap array // ckc series   41  feed through // ckd series   47  mega cap // ckg series   39  ultra low inductance // cll series   49  extended life // cgj series   37  conductive epoxy // c series   27 

 2              c         general application   ? wide range of case size and superior dimension precision   ? available in eia class 1 and 2 dielectrics up to 50v   ? 01005 ~ 2220 / c0g, sl, x5r, x6s, x7r, x7s, y5v   ? 4v ~ 50v / up to 100 f   mid voltage   ? unique design allows for higher voltage in smaller case size   ? available in 100v, 250v, 450v, and 630v   ? 0402 ~ 2220 / c0g, x6s, x7r, x7s, x7t   ? 100v ~ 630v / up to 15 f   high voltage   ? advance design provides improved withstanding voltage   ? available rating up to 3000v   ? 1808 ~ 1812 / c0g, x7r, x7s   ? 1000v ~ 3000v / up to 10 nf   high temperature   ? stable temperature characteristics up to 150oc   ? highly precise temperature performance (  7.5%) up to 125o c   ? 0402 ~ 1210 / x8r   ? 16v ~ 100v / up to 10 f   high q   ? design with higher q factor than standard capacitors   ? excellent attenuation and high self resonance frequency (srf)   ? 0201 / c0g   ? 25v / up to 20 pf   flip type   ? flipped geometry provides lower inductance than standard capacitor   ? special design allows for adequate high frequency current to ic   ? 0204 ~ 0612 / x5r, x6s, x7r, x7s   ? 4v ~ 50v / up to 10 f   open mode   ? unique design allows for increase resistance to mechanical bending    ? improved performance in vibration and electrical stresses   ? 0805 ~ 2220 / x7r, x8r   ? 16v ~ 630v / up to 22 f   soft termination   ? improved bending resistance and temperature cycle performance   ? termination technology available for most case sizes including arrays   ? 0805 ~ 3025 / x7r, x7s, x7t   ? 16v ~ 630v / up to 100 f   conductive epoxy   ?  agpdcu   termination for conductive glue mounting   ? improved mechanical/thermal strength when used with conductive glue   ? 0402 ~ 1210 / c0g, x7r, x8r   ? 25v ~ 100v / up to 10 f     cer   controlled esr   ? unique design allows for specified controlled esr   ? same no - hassle mounting method as standard 2 - terminal components   ? esr is controlled without affecting the esl   ? 0603 ~ 0805 / x5r   ? 4v ~ 10v / up to 10 f     ceu   serial design   ? 2 series - connected capacitors in one body   ? improved bending resistance and temperature cycle performance   ? ultra high reliability design for automotive battery line applications   ? 0603 ~ 0805 / x7r   ? 50v / up to 100 nf     cga   automotive     application   ? qualified to cdf aec q - 200 automotive testing standard   ? manufactured using matured process for guaranteed performance   ? available in c0g, x7r and x8r temperature characteristics   ? 0402 ~ 2220 / c0g, x5r, x7r, x7s, x7t, x8r   ? 6.3v ~ 630v / up to 47 f     cgj   extended life   ? extensive testing to ensure higher reliability and longer life   ? reliability tests based on mil - std requirements   ? guaranteed tc bias and hot ir performance   ? 0402 ~ 1206 / c0g, x7r   ? 6.3v ~ 50v / up to 10 f     ckc  2 -in- 1 array   4 -in- 1 array   ? allows for reduction of pcb space and mounting time   ? unique electrode design reduces crosstalk   ? also available in soft termination for higher reliability performance   ? ckcn27 ~ ckca43 / c0g, x5r, x7r   ? 6.3v ~ 50v / up to 2.2 f     ckd  feed through   ? optimized for noise bypass with signal and power source circuits   ? can be used for meeting emc requirements   ? ideal for use at higher frequencies due to low parasitic inductance   ? 0402 ~ 1206 / up to 125oc temperature range   ? 6.3v ~ 50v / up to 22 f     ckg   mega cap   ? advance design for twice the capacitance on single footprint   ? improved vibration and thermal/mechanical stress performance   ? lower esr and esl than alu and ta capacitor   ? ckgxxk ~ ckgxxn / x5r, x7r, x7s, x7t   ? 16v ~ 630v / up to 100 f     cll   ultra low     inductance   ? unique internal structure allows cancelation of magnetic fields to reduce  equivalent series inductance   ? eight sided terminal electrode design in one capacitor   ? 0603 ~ 0805 / x7r, x7s   ? 4v ~ 10v / up to 4.7 f   tdk mlcc product line   ?tdk corporation of america  C   contents are subject to change without notice.  

            tdk   c   series   offers   high   capacitance   mlcc   achieved   through   precision   technologies   by   enabling   the   use   of   multiple   thinner   ceramic   dielectric   layers .    tdk   advanced   manufacturing   process   offers   mlcc   with   monolithic   structure   and   superior   mechanical   strength   as   well   as   a   high   level   of   reliability .    composed   of   only   ceramics   and   base   metals,   these   capacitors   provide   extremely   dependable   performance,   exhibiting   virtually   no  degradation   even   when   subjected   to   temperature   extremes .   low   stray   capacitance   ensures   high   conformity   with   nominal   values,   thereby   simplifying   the   circuit   design   process .     owning   to   their   low   esr   and   excellent   frequency   characteristics,   these   products   are   optimally   suited   for   a   variety   of   application .   l   b   b   w   t   l   body length   w   body width   t   body height   b   terminal width   case code   l   (mm)   w   (mm)   t max   (mm)   c0402/01005   0.40   0.20   0.20   c0603/0201   0.60   0.30   0.30   c1005/0402   1.00   0.50   0.50   c1608/0603   1.60   0.80   0.80   c2012/0805   2.00   1.25   1.25   c3216/1206   3.20   1.60   1.60   c3225/1210   3.20   2.50   2.50   c4532/1810   4.50   3.20   3.20   c5750/2220   5.70   5.00   2.80   ?    tdks proprietary internal electrode structure   ?    wide capacitance  range up to 100f   ?    available voltage rating of 4v to 50v   ?    superior mechanical strength and reliability   ?    low esr characteristic   ?    easy mounting due to no polarity     ?    general electronic equipment   ?    mobile communication equipment   ?    power supply circuit   ?    office automation equipment   ?    tv/led displays   ?    servers/pcs/notebooks/tablets   ?    test and measurement equipment   ?    hybrid ics, etc.   ?    decoupling   ?    smoothing   ?    charge pump   features:   applications:   c series |   general application   part number description   ?tdk corporation of america  C   contents are subject to change without notice.   3  series name & dimension code   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   capacitance tolerance   packaging style   internal codes   c3225  x7s   1h  k   t   ????  106  termination   electrode   dielectric   basic design construction multi - layer capacitor  

 capacitance   (pf)   cap   code   cgj2   c1005/cc0402   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   capacitance   (pf)   cap   code   c0402   01005   c0603   0201   c1005   0402   c1608   0603   1c   (16v)   1h   (50v)   1e   (25v)   1h   (50v)   1h   (50v)   0.2   0r2   0.3   0r3   0.4   0r4   0.5   0r5   0.6   0r6   0.7   0r7   0.75   r75   0.8   0r8   0.9   0r9   1.0   010  1.1   1r1   1.2   1r2   1.3   1r3   1.5   1r5   1.6   1r6   1.8   1r8   2.0   020  2.2   2r2   2.4   2r4   2.5   2r5   2.7   2r7   3.0   030  3.3   3r3   3.5   3r5   3.6   3r6   3.9   3r9   4.0   040  4.3   4r3   4.7   4r7   5.0   050  5.1   5r1   5.6   5r6   6.0   060  6.2   6r2   6.8   6r8   7.0   070  7.5   7r5   8.0   080  8.2   8r2   9.0   090  9.1   9r1   10  100  11  110  12  120  13  130  15  150  16  160  18  180  20  200  capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   c0g   c series  |   general application / c0g, sl   ?tdk corporation of america  C   contents are subject to change without notice.   4  capacitance   (pf)   cap   code   c0402   01005   c0603   0201   c1005   0402   c1608   0603   c2012   0805   c3216   1206   1c   (16v)   1h   (50v)   1e   (25v)   1h   (50v)   1e   (25v)   1a   (10v)   1h   (50v)   1e   (25v)   1h   (50v)   1e   (25v)   1h   (50v)   22  220  24  240  27  270  30  330  33  330  36  360  39  390  43  430  47  470  51  510  56  560  62  620  68  680  75  750  82  820  91  910  100  101  110  111  120  121  130  131  150  151  160  161  180  181  200  201  220  221  240  24  270  271  300  301  330  331  360  361  390  391  430  431  470  471  510  511  560  561  620  621  680  681  750  751  820  821  910  911  1,000   102  1,200   122  1,500   152  1,800   182  2,200   222  2,700   272  3,300   332  3,900   392  4,700   472  sl  

 capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   capacitance   (pf)   cap   code   c1608   0603   c2012   0805   c3216   1206   c3225   1210   c4532   1812   1h   (50v)   1e   (25v)   1a   (10v)   1h   (50v)   1e   (25v)   1a   (10v)   1h   (50v)   1e   (25v)   1a   (10v)   1h   (50v)   1h   (50v)   5,600   562  6,800   682  8,200   822  10,000   103  15,000   153  22,000   223  33,000   333  47,000   473  68,000   683  100,000   104  150,000   154  220,000   224  c series  |   general application / c0g, sl, x5r   c0g   sl   5  capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   capacitance   (pf)   cap   code   c0402   01005   c0603   0201   c1005   0402   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   100  101  150  151  220  221  330  331  470  471  1,000   102  1,500   152  2,200   222  3,300   332  4,700   472  6,800   682  10,000   103  15,000   153  22,000   223  33,000   333  47,000   473  68,000   683  100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  680,000   684  1,000,000   105  1,500,000   155  2,200,000   225  3,300,000   335  4,700,000   475  x5r   ?tdk corporation of america  C   contents are subject to change without notice.  

 ?tdk corporation of america  C   contents are subject to change without notice.   6  c series  |   general application / x5r   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   capacitance   (pf)   cap   code   c1608   0603   c2012   0805   c3216   1206   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  680,000   684  1,000,000   105  1,500,000   155  2,200,000   225  3,300,000   335  4,700,000   475  6,800,000   685  10,000,000   106  15,000,000   156  22,000,000   226  33,000,000   336  47,000,000   476  100,000,000   107  capacitance   (pf)   cap   code   c3225   1210   c4532   1812   c5750   2220   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   4,700,000   475  10,000,000   106  15,000,000   156  22,000,000   226  33,000,000   336  47,000,000   476  68,000,000   686  100,000,000   107  x5r  

 c series  |   general application / x6s   7  capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   capacitance   (pf)   cap   code   c0603   0201   c1005   0402   c1608   0603   0j   (6.3v)   0g   (4v)   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   10,000   103  22,000   223  47,000   473  100,000   104  220,000   224  470,000   474  1,000,000   105  2,200,000   225  4,700,000   475  10,000,000   106  capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   capacitance   (pf)   cap   code   c2012   0805   c3216   1206   c3225   1210   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   1h   (50v)   0j   (6.3v)   0g   (4v)   100,000   104  220,000   224  470,000   474  1,000,000   105  2,200,000   225  4,700,000   475  10,000,000   106  x6s   ?tdk corporation of america  C   contents are subject to change without notice.  

 ?tdk corporation of america  C   contents are subject to change without notice.   8  c series  |   general application / x7r, x7s   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   capacitance   (pf)   cap   code   c0402   01005   c0603   0201   c1005   0402   c1608   0603   1a   (10v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   100  101  150  151  220  221  330  331  470  471  680  681  1,000   102  1,500   152  2,200   222  3,300   332  4,700   472  6,800   682  10,000   103  15,000   153  22,000   223  33,000   333  47,000   473  68,000   683  100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  680,000   684  1,000,000   105  2,200,000   225  4,700,000   475  x7s   x7r  

 c series  |   general application / x7r, x7s   9  capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   capacitance   (pf)   cap   code   c2012   0805   c3216   1206   c3225   1210   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   1,000   102  2,200   222  4,700   472  10,000   103  22,000   223  47,000   473  100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  680,000   684  1,000,000   105  1,500,000   155  2,200,000   225  3,300,000   335  4,700,000   475  6,800,000   685  10,000,000   106  15,000,000   156  22,000,000   226  47,000,000   476  capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   capacitance   (pf)   cap   code   c4532   1218   c5750   2220   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1,000,000   105  1,500,000   155  2,200,000   225  3,300,000   335  4,700,000   475  6,800,000   685  10,000,000   106  15,000,000   156  22,000,000   226  33,000,000   336  47,000,000   476  x7s   x7r   ?tdk corporation of america  C   contents are subject to change without notice.  

 ?tdk corporation of america  C   contents are subject to change without notice.   10  c series  |   general application / y5v   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   capacitance   (pf)   cap   code   c0603   0201   c1005   0402   c1608   0603   c2012   0805   c3216   1206   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   10,000   103  100,000   104  220,000   224  470,000   474  1,000,000   105  2,200,000   225  4,700,000   475  10,000,000   106  22,000,000   226  47,000,000   476  capacitance   (pf)   cap   code   cgj2   c1005/cc0402   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   capacitance   (pf)   cap   code   c3225   1210   c4532   1812   c5750   2220   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   4,700,000   475  10,000,000   106  22,000,000   226  47,000,000   476  100,000,000   107  y5v  

            with   a   rated   voltage   ranging   from   100v   to   630 v,   tdks   mid   voltage   multilayer   ceramic   chip   capacitors   (mlcc)   use   ceramic   dielectric   thin - layer   and   advanced   multi - layering   technologies   to   improve   capacitance   to   the   industrys   highest   levels   in   the   mid - voltage   range .              these  products   feature   class   i   &   class   ii  temperature   characteristics   (operating   temperature   range :   - 55  c   and   up   to   125  c),   making   them   ideal   for   use   in   electric   flash   circuits   in   digital   camera,   higher   voltage   switching   power   supply   smoothing   circuits   needed   for   industrial   equipment,   power   factor   correction,   various   lighting   application,   and   general   circuits   that   require   higher   voltages   than   traditional   sub   100v   rated   mlccs .   l   b   b   w   t   l   body length   w   body width   t   body height   b   terminal width   case code   l   (mm)   w   (mm)   t max   (mm)   c1005/0402   1.00   0.50   0.50   c1608/0603   1.60   0.80   0.80   c2012/0805   2.00   1.25   1.25   c3216/1206   3.20   1.60   1.60   c3225/1210   3.20   2.50   2.30   c4532/1810   4.50   3.20   3.20   c5750/2220   5.70   5.00   2.50   ?    advanced dielectric materials   ?    wide capacitance range up to 22uf   ?    higher voltage rating in smaller case size   ?    voltage rating of 100v, 250v, 450v, and 630v   ?    high mechanical strength   ?    excellent dc bias properties       ?    snubber  in power supply   ?    ringer cap in telephone set and modem   ?    electric flash circuits in digital still camera   ?    power factor correction   ?    input/output filter in power supply   ?    driver circuit in plasma display   ?    noise bypass   ?    lighting application   features:   applications:   c series |   mid voltage capacitor   part number description   ?tdk corporation of america  C   contents are subject to change without notice.   11  series name & dimension code   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   capacitance tolerance   packaging style   internal codes   c3225  c0g   2j   j   t   ????  682 

 ?tdk corporation of america  C   contents are subject to change without notice.   12  c series  |   mid voltage / c0g   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   capacitance   (pf)   cap   code   c1608   0603   c2012   0805   c3216   1206   c3225   1210   c4532   1812   2e   (250v)   2a   (100v)   2e   (250v)   2a   (100v)   2j   (630v)   2e   (250v)   2a   (100v)   2j   (630v)   2e   (250v)   2a   (100v)   2j   (630v)   2e   (250v)   2a   (100v)   100  101  120  121  150  151  180  181  220  221  270  271  330  331  390  391  470  471  560  561  680  681  820  821  1,000   102  1,200   122  1,500   152  1,800   182  2,200   222  2,700   272  3,300   332  3,900   392  4,700   472  5,600   562  6,800   682  8,200   822  10,000   103  15,000   153  22,000   223  33,000   333  47,000   473  68,000   683  100,000   104  c0g  

 c series  |   mid voltage / x7r, x7s, x7t   13  capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   capacitance   (pf)   cap   code   c1005   0402   c1608   0603   c2012   0805   c3216   1206   2a   (100v)   2a   (100v)   2w   (450v)   2e   (250v)   2a   (100v)   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   1,000   102  1,500   152  2,200   222  3,300   332  4,700   472  6,800   682  10,000   103  15,000   153  22,000   223  33,000   333  47,000   473  68,000   683  100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  1,000,000   105  2,200,000   225  x7s   x7r   x7t   ?tdk corporation of america  C   contents are subject to change without notice.  

 capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   ?tdk corporation of america  C   contents are subject to change without notice.   14  c series  |   mid voltage / x7r, x7s, x7t, x6s   capacitance   (pf)   cap   code   c3225   1210   c4532   1812   c5750   2220   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   47,000   473  68,000   683  100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  680,000   684  1,000,000   105  1,500,000   155  2,200,000   225  3,300,000   335  4,700,000   475  10,000,000   106  15,000,000   156  x7s   x7r   x7t   x6s  

             with   rated   voltage   range   of   1000v   to   3000 v,   tdks   high   voltage   c   series   multilayer   ceramic   chip   capacitors   (mlcc)   use   advance   ceramic   dielectric   thin - layer   and   multi - layering   technologies   to   offer   capacitance   to   the   industrys   highest   levels   in   the   high - voltage   range   and   improved   withstanding   voltage   characteristics .                these  products   feature   c 0 g   and   x 7 r   temperature   characteristics   (operating   temperature   range :   - 55  c   to   125  c),   making   them   ideal   for   use   in   higher   temperature   circuit   requirements .     tdk   high   voltage   c   series   is   available   in   1206   to   2220   case   size .    additionally,   tdk   high   voltage   mlccs   feature   substantial   ac   and   dc  breakdown   voltage   capabilities   to   ensure   excellent   reliability   in   the   higher   voltage   applications .   l   b   b   w   t   l   body length   w   body width   t   body height   b   terminal width   case code   dielectric   l  (mm)   w  (mm)   t max  (mm)   c3216/1206   x7s   3.20   1.60   1.30   c3225/1210   x7s   3.20   2.50   2.50   c4520/1808   c0g   4.50   2.00   2.00   x7r   4.50   2.00   1.30   c4532/1810   c0g   4.50   3.20   2.50   x7r   4.50   3.20   2.00   c5750/2220   x7s   5.70   5.00   2.50   ?    up to 3000v rated voltage   ?    wide case size offering 1206 to 2220   ?    advanced design provides improved withstanding voltage characteristics   ?    tdks proprietary internal electrode structure   ?    low esr at high frequency   ?    low dielectric constant   ?    complies with iso - 8802 - 3 required for lan   ?    suitable for 100 base - t corresponding lan applications       ?    inverter circuits with a liquid crystal backlight    ?    lan products   ?    high voltage coupling   ?    lighting ballast   ?    higher power dc - dc /ac - dc converter   ?    ethernet switch   ?    switched mode power supply   ?    general high voltage circuits   features:   applications:   c series |   high voltage capacitor   part number description   ?tdk corporation of america  C   contents are subject to change without notice.   15  series name & dimension code   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   capacitance tolerance   packaging style   internal codes   c4532  x7s   3d  k   t   ????  222 

 ?tdk corporation of america  C   contents are subject to change without notice.   16  c series  |   high   voltage / c0g, x7r, x7s   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   capacitance   (pf)   cap   code   cgj2   c100   1h   (50v)   1e   (25v)   capacitance   (pf)   cap   code   c4520   1808   c4532   1812   3f   (3kv)   3f   (3kv)   10  100  12  120  15  150  18  180  22  220  27  270  33  330  39  390  47  470  56  560  68  680  82  820  100  101  120  121  150  151  180  181  220  221  270  271  330  331  capacitance   (pf)   cap   code   c3216   1206   c3225   1210   c4520   1808   c4532   1812   c5750   2220   3d   (2kv)   3a   (1kv)   3d   (2kv)   3a   (1kv)   3d   (2kv)   3a   (1kv)   3d   (2kv)   3a   (1kv)   3d   (2kv)   3a   (1kv)   100  101  220  121  470  471  1,000   102  2,200   222  4,700   472  10,000   103  22,000   223  47,000   473  x7s   x7r   c0g  

            tdk   x 8 r   high   temperature   series   features   stable   temperature   characteristics   and   higher   reliability   performance   up   to   150oc .    this   series   is   designed   to   meet   the   needs   of   automotive   applications   and/or   applications   which   require   operating   conditions   beyond   125oc   of   x 7 r   temperature   characteristics .              temperature  characteristics   of   capacitance   for   this   series   is   stable   (  15% )   even   at   the   higher   temperature   (~ 150 oc) .    temperature  characteristics   of   capacitance   shows   highly   precise   performance   (capacitance   change   of    7 . 5 % )   up   to   125oc .    with   precise   temperature   characteristics,   these   capacitor   are   ideal   for   various   high   temperature   applications   such   as   solar   panel   inverters,   measurement   instruments   used   in   high   temperature   environments   as   well   as   smart   meter/smart   grid   application   where   extreme   temperatures   are   common.   l   b   b   w   t   l   body length   w   body width   t   body height   b   terminal width   case code   l (mm)   w (mm)   t max (mm)   c1005/0402   1.00   0.50   0.50   c1608/0603   1.60   0.80   0.80   c2012/0805   2.00   1.25   1.25   c3216/1206   3.20   1.60   1.60   c3225/1210   3.20   2.50   2.50   ?    no polarity   ?    stable temperature characteristics (15%) up to 150oc   ?    highly precise temperature characteristics (  7.5%) up to 125o c       ?    lighting application   ?    measurement instruments used at  high temperature environments   ?    smart meter/smart grid   ?    lcd/led backlighting display   ?    industrial application   ?    solar panel micro - inverter   features:   applications:   c series |   high temperature capacitor   part number description   ?tdk corporation of america  C   contents are subject to change without notice.   17  series name & dimension code   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   capacitance tolerance   packaging style   internal codes   c3225  x8r   1h  k   t   ????  106  - 25%   - 15%   - 5%   5%   15%   25%   - 65o   - 45o   - 25o   - 5o   15o   35o   55o   75o   95o   115o   135o   155o   dc/c (%)   temperature (oc)   *item shown: c2012x8r1h104k     temperature characteristic curve (x7r vs. x8r)   x8r   x7r   ?   temperature characteristics  of capacitance is stable (  15%)  even at the higher temperature  (~150oc)   ?   temperature characteristics  of capacitance shows highly  precise performance  (capacitance change of   7.5%)  up to 125oc  

 capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   ?tdk corporation of america  C   contents are subject to change without notice.   18  c series  |   high temperature / x8r   capacitance   (pf)   cap   code   c1005   0402   c1608   0603   c2012   0805   c3216   1206   c3225   1210   1h   (50v)   1e   (25v)   1c   (16v)   2a   (100v)   1h   (50v)   1e   (25v)   1c   (16v)   2a   (100v)   1h   (50v)   1e   (25v)   1c   (16v)   2a   (100v)   1h   (50v)   1e   (25v)   1c   (16v)   1e   (25v)   1c   (16v)   150  151  220  221  330  331  470  471  680  681  1,000   102  1,500   152  2,200   222  3,300   332  4,700   472  6,800   682  10,000   103  15,000   153  22,000   223  33,000   333  47,000   473  68,000   683  100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  680,000   684  1,000,000   105  1,500,000   155  2,200,000   225  3,300,000   335  4,700,000   475  6,800,000   685  10,000,000   106  x8r  

 q  or  x               tdk   high   q   multilayer   ceramic   chip   capacitors   (mlccs)   are   offered   in   ultra   small   metric   0603  (eia 0201)   body   size .   this   is   offered   in   c 0 g   temperature   characteristics   (operating   temperature   range :   - 55 c   to   125 c),   making   them   ideal   for   use   in   higher   temperature   circuit   requirements .   c 0 g   is   a   highly   stable   material   offering   temperature   stability,   low   loss,   and   excellent   frequency   and   voltage   performance .    this   material   class   also   offers   excellent   attenuation   and   high   self   resonant   frequency .                high   q   series   are   offered   in   capacitance   tolerance   as   tight   as    0 . 05 pf   and   as   wide   as    5 %   for   higher   capacitance   value .    this   series   is   an  excellent   solution   for   mobile   multimedia   and   wireless   applications   as   well   as   in   applications   such   as   but   not   limited   to   bluetooth,   gps,   satellite   tv   and   radios .       l   b   b   w   t   l   body length   w   body width   t   body height   b   terminal width   case code   l (mm)   w (mm)   t (mm)   c0603/0201   0.60   0.30   0.30   c1005/0402   1.00   0.50   0.50   c1608/0603   1.60   0.80   0.80   ?    higher q (lower loss) than standard capacitors   ?    available in standard and tight tolerance   ?    same c0g(class i) bme material   ?    compact case sizes (as small as 0.6 x 0.3 mm)     ?    pa module   ?    wireless communications/mobile phones   ?    filter networks/matching networks   ?    dc blocking   ?    high frequency circuits   features:   applications:   c series |   high q / f&g tol. capacitor   part number description   ?tdk corporation of america  C   contents are subject to change without notice.   19  series name & dimension code   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   capacitance tolerance   packaging style   high q specific code   c0603  c0g   1e   b   t   010  ???  internal codes   a   0603   size   ( 0 . 6   mm   x   0 . 3   mm)   multilayer   ceramic   chip   capacitor   is    smaller   than   a   strawberry   seed .  

 ?tdk corporation of america  C   contents are subject to change without notice.   capacitance   (pf)   cap   code   c0603/0201   1e   (25v)   w    0.05pf   b    0.10pf   e    0.20pf   c    0.25pf   d    0.50pf   g    2%   j    5%   0.2   0r2   0.3   0r3   0.4   0r4   0.5   0r5   0.6   0r6   0.7   0r7   0.8   0r8   0.9   0r9   1.0   010  1.1   1r1   1.2   1r2   1.3   1r3   1.5   1r5   1.6   1r6   1.8   1r8   2.0   020  2.2   2r2   2.4   2r4   2.7   2r7   3.0   030  3.3   3r3   3.6   3r6   3.9   3r9   4.0   040  4.3   4r3   4.7   4r7   5.0   050  5.1   5r1   5.6   5r6   6.0   060  6.2   6r2   6.8   6r8   7.0   070  7.5   7r5   8.0   080  8.2   8r2   9.0   090  9.1   9r1   10  100  11  110  12  120  13  130  15  150  16  160  18  180  20  200  capacitance   (pf)   cap   code   c1005/0402   1h   (50v)   c1608/0603   1h (50v)   2a (100v)   f    1%   g    2%   f    1%   g    2%   f    1%   g    2%   15  150  22  220  33  330  47  470  68  680  100  101  150  151  220  221  330  331  470  471  680  681  1,000   102  c0g   20  c series  |   high q/tight tolerance / c0g  

            tdk   flip   type   capacitor   offers   industry   standard   case   sizes   in   flip   geometry   construction .    by   rotating   the   orientation   of   the   capacitor   90o,   the   current   path   through   the   unit   is   shorten   and   effectively   lowers   the   parasitic   inductance   value .    the   flip   geometry   requires   the   termination   to   be   applied   along   the   length   instead   of   the   width   of   the   mlcc .    reduced   esl   is   necessary   for   noise   decoupling   in   high   speed   applications .             for   decoupling   capacitors,   the   parasitic   inductance   generated   by   the   capacitor   needs   to   be   small   so   that   the   resonant   frequency   is   higher .    the  parasitic   inductance   will   add   noise   voltage   spikes   to   the   power   line   voltage .   because   of   the   unique   design   of   the   flip   type   capacitor,   the   parasitic   inductance   is   lower   than   the   traditional   multilayer   ceramic   capacitor .    therefore,   the   flip   type   mlcc   is   very   effective   for   high   speed   decoupling   applications .   l   body length   w   body width   t   body height   b   terminal width   case code   l (mm)   w (mm)   t max (mm)   c0510 (0204)   0.52   1.00   0.30   c0816 (0306)   0.80   1.60   0.50   c1220 (0508)   1.25   2.00   0.85   c1632 (0612)   1.60   3.20   1.30   ?    flipped geometry provides low inductance (less than 400 ph)   ?    allows adequate high frequency current to ic       ?    provides stabilization of power line voltage   ?    high frequency noise suppression       ?    decoupling cpu/gpu power line   ?    high speed digital ic power supply decoupling   ?    pc, cell phones, camcorders, etc.   ?    smart phone   ?    networking system   features:   applications:   c series |   flip type capacitor   part number description   ?tdk corporation of america  C   contents are subject to change without notice.   21  series name & dimension code   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   capacitance tolerance   packaging style   internal codes   c1632  x7r   1h  k   t   ????  224  t   w   b   b   l   ?   for flip type capacitor, esl is lowered by reversing the terminal electrode length and width  to make the current path short and wide.   design construction of flip type capacitor   standard type   flip type  

 capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   ?tdk corporation of america  C   contents are subject to change without notice.   22  c series  |   flip type capacitor / x7r, x7s, x6s, x5r   capacitance   (pf)   cap   code   c0510   0204   c0816   0306   c1220   0508   c1632   0612   0g   (4v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   10,000   103  22,000   223  47,000   473  100,000   104  220,000   224  470,000   474  1,000,000   105  2,200,000   225  4,700,000   475  10,000,000   106  x7s   x7r   x6s   x5r   additional product application information   choke coil m/b power plane cpu socket cpu package low freq. decoupling cap. mid freq. decoupling cap. hi freq. decoupling cap. on chip cap. load vr feed back decoupling capacitor network choke coil m/b power plane cpu socket cpu package low freq. decoupling cap. mid freq. decoupling cap. hi freq. decoupling cap. on chip cap. load vr feed back decoupling capacitor network ?    decoupling of high speed integrated circuit   ?    smoothing of switching power supply  

             tdk   open   mode   series   mlcc   is   designed   to   avoid   a   short   circuit   when   excessive   board   flex   stress   causes   the   ceramic   component   to   crack .   by   utilizing   a   unique   internal   electrode   design,   the   counter   electrode   avoids   the   board   flexs   typical   crack   path .                  composed   of   only   ceramics   and   metals,   open   mode   series   provides   extremely   dependable   performance,   exhibiting   virtually   no  degradation,   even   when   subjected   to   temperature   extremes   (x 7 r   and   x 8 r   temperature   ranges   are   available) .   tdk   open   mode   mlccs   are   available   in   case   sizes   0805,   1206,   1210,   1812,   and   2220.   l   b   b   w   t   l   body length   w   body width   t   body height   b   terminal width   case code   l (mm)   w (mm)   t max (mm)   c2012/0805   2.00   1.25   1.25   c3216/1206   3.20   1.60   1.60   c3225/1210   3.20   2.50   2.50   c4532/1810   4.50   3.20   2.30   c5750/2220   5.70   5.00   2.80   ?     increase resistance to mechanical bending,  temperature cycle, vibration, and electrical stresses   ?    wider distance between the end of the opposite  electrode and the termination   ?    reduces the risk of short circuit failures   ?    x7r and x8r temperature ranges         ?    high reliability and other high stress applications   ?    battery line circuit with high board flex stress   ?    dc - dc converter   features:   applications:   c series |   open mode capacitor   part number description   ?tdk corporation of america  C   contents are subject to change without notice.   23  series name & dimension code   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   capacitance tolerance   packaging style   internal codes   c5750  x7r   1c  k   t   5???  226  crack   crack   standard design   open mode design   fail short   fail open   ?   open mode capacitor is designed with wider gap between the terminal and the internal electrodes to help  reduce the risk of short circuit in the event of capacitor cracking due to mechanical stress such as board bending.   design construction of open mode capacitor  

 capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   ?tdk corporation of america  C   contents are subject to change without notice.   x7r   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   capacitance   (pf)   cap   code   c2012   0805   c3216   1206   2e   (250v)   2a   (100v)   1h   (50v)   2j   (630v)   2e   (250v)   2a   (100v)   1c   (16v)   1,000   102  1,500   152  2,200   222  3,300   332  4,700   472  6,800   682  10,000   103  15,000   153  22,000   223  33,000   333  47,000   473  68,000   683  100,000   104  150,000   154  1,000,000   105  4,700,000   475  capacitance   (pf)   cap   code   c3225   1210   c4532   1812   c3225   1210   2j   (630v)   2e   (250v)   2a   (100v)   1h   (50v)   1e   (25v)   1c   (16v)   2j   (630v)   2e   (250v)   2a   (100v)   1h   (50v)   1e   (25v)   1c   (16v)   2j   (630v)   2e   (250v)   2a   (100v)   1h   (50v)   1e   (25v)   1c   (16v)   47,000   473  68,000   683  100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  680,000   684  1,000,000   105  1,500,000   155  2,200,000   225  3,300,000   335  4,700,000   475  6,800,000   685  10,000,000   106  15,000,000   156  22,000,000   226  x8r   24  c series  |   open mode / x8r, x7r  

            tdk   soft   termination   series   is   designed   for   use   in   applications   where   significant   board   flex   may   occur .    safety/critical   automotive   applications   such   as   abs,   esp,   airbag,   and   battery   line   applications   are   common  examples .                conventional   termination   materials   used   in   standard   mlccs   are   inflexible ;   therefore   vibration,   shock,   or   thermal   expansion   and   contraction   have   the   potential   to   crack   or   shear   the   solder   joint   between   the   component   and   the   circuit   board .    automotive   applications,   which   are   exposed   to   shock,   vibration   and   extreme   temperature   swings,   can  result   in   higher   failure   rates   in   the   field   with   conventional   capacitors .    tdks   new   soft   termination   provides   high   resistance   to   mechanical   and   thermal   stress   to   ensure   the   component   can   meet   the   requirements   of   automotive   oems .    other   application   such   as   measurement   instruments   used   in   environment   with   frequent   temperature   swings   can  benefit   as   well .     l   b   b   w   t   l   body length   w   body width   t   body height   b   terminal width   case code   l (mm)   w (mm)   t max (mm)   c2012 (0805)   2.10   1.25   1.25   c3216 (1206)   3.30   1.60   1.60   c3225 (1210)   3.20   2.50   2.50   c4532 (1812)   4.50   3.20   2.50   c5750 (2220)   5.70   5.00   2.50   c7563 (3025)   7.50   6.30   2.70   ?    improved board bending resistance, drop impact resistance,          thermal shock resistance, and heat cycle properties   ?    conductive resin absorb external stress to protect solder joint          parts and capacitor body   ?    rohs, wee, and reach compliant       ?    switching power supply   ?    telecom base station   ?    electronic circuits mounted on alumina substrate   ?    smt application which requires bending robustness in  which solder joint reliability is problematic   features:   applications:   c series |   soft termination capacitor   part number description   ?tdk corporation of america  C   contents are subject to change without notice.   25  series name & dimension code   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   capacitance tolerance   packaging style   internal codes   c3216  x7r   1e   k   t   ???s   106  ?    a resin electrode layer between the copper base and the nickel plating of the terminal electrode  absorbs bending stress from the board and suppresses the forming of solder cracks. conductive  resin is made of epoxy mixed with a filler of conductive particles.   sn   ni   cu   sn   ni   cu   resin  electrode   standard termination   soft termination  

 capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   ?tdk corporation of america  C   contents are subject to change without notice.   26  c series  |   soft ter mination / x7r, x7s, x7t   capacitance   (pf)   cap   code   c2012   0805   c3216   1206   2w   (450v)   2e   (250v)   2a   (100v)   1h   (50v)   1v   (35v)   1c   (16v)   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   1h   (50v)   1v   (35v)   1e   (25v)   10,000   103  22,000   223  47,000   473  100,000   104  220,000   224  470,000   474  1,000,000   105  2,200,000   225  4,700,000   475  10,000,000   106  capacitance   (pf)   cap   code   c3225   1210   c4532   1812   c5750   2220   c7563   3025   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   1h   (50v)   2j   (630v)   2w   (450v)   2e   (250v)   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   1h   (50v)   1c   (16v)   47,000   473  100,000   104  220,000   224  470,000   474  1,000,000   105  2,200,000   225  4,700,000   475  10,000,000   106  22,000,000   226  100,000,000   107  x7s   x7r   x7t  

            tdks   conductive   epoxy   series   is   a   conductive   glue - mounted   device   rather   than   solder - mounted .   in   high - temperature   environments,   the   connectivity   reliability   is   focused   on   the   solder   fillet   because   there   are   thermal   expansion   coefficient   differences   between   the   substrate,   mlcc,   and   solder   fillet .   a   conductive   glue - mounted   device   allows   for   more   flexibility   during   periods   of   expansion   and   contraction   because   the   thermal   expansion   differences   have   been   reduced   by   using   a   non- solder   attachment .              conductive  glue   is   a   common  method   of   mounting   components   in   applications   that   demand   reliability   at   high   temperatures,   particularly   in   automotive   environments .   it's   also   used   in   applications   that   cannot   be   subjected   to   the   heat   of   the   solder   paste   mounting   process,   such   as   lcd   panels,   organic   el   and   led   displays,   and   ccd  devices,   which   are   particularly   sensitive   to   high   temperatures .   l   b   b   w   t   l   body length   w   body width   t   body height   b   terminal width   case code   l (mm)   w (mm)   t (mm)   c1005/0402   1.00   0.50   0.50   c1608/0603   1.60   0.80   0.80   c2012/0805   2.00   1.25   1.25   c3216/1206   3.20   1.60   1.60   c3225/1210   3.20   2.50   2.50   ?    agpdcu termination for conductive glue mounting    ?    reduce risk of silver migration   ?    improved mechanical/thermal strength when use with conductive glue   ?    aec q - 200 compliant   ?    rohs, wee, and reach compliant       ?    transmission control   ?    engine sensor module   ?    automotive power train   ?    anti - lock breaking system   ?    application requiring conductive glue mounting method   features:   applications:   c series |   conductive epoxy   part number description   ?tdk corporation of america  C   contents are subject to change without notice.   27  series name & dimension code   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   capacitance tolerance   packaging style   internal codes   c3216  x7r   1e   k   t   ???b   106  1r               (1)   ceramic dielectric   cazro 3   batio 3   (2)   internal electrode   nickel (ni)   (3)   termination   copper (cu)   (4)   nickel (ni)   (5)   tin (sn)   1r               (1)   ceramic dielectric   cazro 3   batio 3   (2)   internal electrode   nickel (ni)   (3)   termination   copper (cu)   (4)   agpdcu   standard termination   agpdcu termination   3   4   5   1   2   3   4   1   2  

 capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   x7r   c0g   ?tdk corporation of america  C   contents are subject to change without notice.   28  c series  |   c onductive epoxy /  c0g, x7r, x8r   capacitance   (pf)   cap   code   c1005   0402   c1608   0603   c2012   0805   c3216   1206   c3225   1210   1h   (50v)   1e   (25v)   2a   (100v)   1h   (50v)   1e   (25v)   1h   (50v)   1e   (25v)   1e   (25v)   1h   (50v)   10  100  100  101  220  221  470  471  1,000   102  2,200   222  4,700   472  10,000   103  22,000   223  47,000   473  100,000   104  1,000,000   105  10,000,000   106  x8r  

            tdk   cga   series   multilayer   ceramic   chip   capacitors   (mlccs)   are   qualified   to   automotive   industrys   q 200  testing   standard .   cga   parts   are   manufactured   using   tdks   most   advanced   and   stable   manufacturing   process .                parts   are   subjected   to   increased   inspections   to   offer   a   higher   level   of   life   and   reliability .   the  cga   family   is   available   in   general   voltages   up   to   50 v,   mid   voltage   up   to   630 v,   and   high   temperature   up   to   150c .    tdk   cga   series   is   an  excellent   choice   for   automotive   applications   as   well   as   any   application   that   requires   a   higher   level   of   reliability .   cga   is   also   used   in   tough   environment   applications   such   as   product   that   may   sit   outdoors   for   the   duration   of   the   product   life .   this   includes   but   is   not   limited   to   smart   meter,   smart   grid,   base   station,   etc .     l   b   b   w   t   l   body length   w   body width   t   body height   b   terminal width   case code   l   (mm)   w   (mm)   t max   (mm)   cga2/0402   1.00   0.50   0.50   cga3/0603   1.60   0.80   0.80   cga4/0805   2.00   1.25   1.25   cga5/1206   3.20   1.60   1.60   cga6/1210   3.20   2.50   2.50   cga8/1812   4.50   3.20   3.20   cga9/2220   5.70   5.00   2.50   ?    qualified to automotive q - 200   ?    product is manufactured using mature processes   ?    available with rated  voltage from 4v  C   630v   ?    available in temperature rating up to 150c (x8r)   ?    soft termination available for larger case size       ?    automotive engine control units and sensor modules   ?    automotive battery line smoothing   ?    smart meter/smart grid/solar inverters   ?    applications requiring higher reliability   ?    switching power supply smoothing   cga6   p   1  x7r   1e   k   t  ????  series name & dimension code   thickness dimensions   life test condition   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   106  capacitance tolerance   packaging style   internal codes   features:   applications:   cga series |   automotive grade   part number description   ?tdk corporation of america  C   contents are subject to change without notice.   29 

 capacitance   (pf)   cap   code   cgj2   c1005   1h   (50v)   1e   (25v)   capacitance   (pf)   cap   code   cgj2   c1005   1h   (50v)   1e   (25v)   c0g   ?tdk corporation of america  C   contents are subject to change without notice.   30  capacitance   (pf)   cap   code   cga2   0402   cga3   0603   1h   (50v)   1h   (50v)   1.0   010  1.5   1r5   2.0   020  2.2   2r2   3.0   030  4.0   040  4.7   4r7   5.0   050  6.0   060  6.8   6r8   7.0   070  8.0   080  9.0   090  10  100  12  120  15  150  18  180  22  220  27  270  33  330  39  390  47  470  56  560  68  680  82  820  100  101  120  121  150  151  180  181  220  221  270  271  330  331  470  471  560  561  680  681  820  821  1,000   102  1,200   122  1,500   152  1,800   182  2,200   222  2,700   272  3,300   332  3,900   392  4,700   472  5,600   562  6,800   682  8,200   822  10,000   103  capacitance   (pf)   cap   code   cga4   0805   cga5   1206   cga6   1210   cga8   1812   1h   (50v)   1h   (50v)   1h   (50v)   1h   (50v)   100  101  1,000   102  2,200   222  2,700   272  3,300   332  3,900   392  4,700   472  5,600   562  6,800   682  8,200   822  10,000   103  15,000   153  22,000   223  33,000   333  47,000   473  68,000   683  100,000   104  150,000   154  220,000   224  cga series  |   automotive grade / c0g  

 cga series  |   automotive grade / x5r   31  capacitance   (pf)   cap   code   cgj2   c1005   1h   (50v)   1e   (25v)   capacitance   (pf)   cap   code   cga2   0402   cga3   0603   cga4   0805   cga5   1206   1h   (50v)   1h   (50v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1c   (16v)   1a   (10v)   1h   (50v)   1v   (35v)   220,000   224  1,000,000   105  2,200,000   225  3,300,000   335  4,700,000   475  10,000,000   106  x5r   ?tdk corporation of america  C   contents are subject to change without notice.  

 ?tdk corporation of america  C   contents are subject to change without notice.   32  cga series  |   automotive grade / x7r, x7s   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   capacitance   (pf)   cap   code   cga2   0402   cga3   0603   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   1a   (10v)   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   0j   (6.3v)   220  221  330  331  470  471  680  681  1,000   102  1,500   152  2,200   222  3,300   332  4,700   472  6,800   682  10,000   103  15,000   153  22,000   223  33,000   333  47,000   473  68,000   683  100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  680,000   684  1,000,000   105  1,500,000   155  2,200,000   225  capacitance   (pf)   cap   code   cga4   0803   cga5   1206   cga6   1210   cga8   1812   cga9   2220   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   0j   (6.3v)   1h   (50v)   1v   (35v)   1e   (25v)   1c   (16v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  680,000   684  1,000,000   105  1,500,000   155  2,200,000   225  3,300,000   335  4,700,000   475  6,800,000   685  10,000,000   106  15,000,000   156  22,000,000   226  33,000,000   336  47,000,000   476  x7s   x7r  

 cga series  |   high temperature / x8r   33  capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   capacitance   (pf)   cap   code   cga2   0402   cga3   0603   cga4   0805   cga5   1206   cga6   1210   1h   (50v)   1e   (25v)   2a   (100v)   1h   (50v)   1e   (25v)   2a   (100v)   1h   (50v)   1e   (25v)   2a   (100v)   1h   (50v)   1e   (25v)   1e   (25v)   150  151  220  221  330  331  470  471  680  681  1,000   102  1,500   152  2,200   222  3,300   332  4,700   472  6,800   682  10,000   103  15,000   153  22,000   223  33,000   333  47,000   473  68,000   683  100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  680,000   684  1,000,000   105  1,500,000   155  2,200,000   225  3,300,000   335  x8r   ?tdk corporation of america  C   contents are subject to change without notice.  

 ?tdk corporation of america  C   contents are subject to change without notice.   34  cga series  |   mid voltage / c0g   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   capacitance   (pf)   cap   code   cga3   0603   cga4   0805   cga5   1206   cga6   1210   cga8   1812   2e   (250v)   2a   (100v)   2e   (250v)   2a   (100v)   2j   (630v)   2e   (250v)   2a   (100v)   2j   (630v)   2e   (250v)   2a   (100v)   2j   (630v)   2e   (250v)   2a   (100v)   100  101  120  121  150  151  180  181  220  221  270  271  330  331  390  391  470  471  560  561  680  681  820  821  1,000   102  1,200   122  1,500   152  1,800   182  2,200   222  2,700   272  3,300   332  3,900   392  4,700   472  5,600   562  6,800   682  8,200   822  10,000   103  15,000   153  22,000   223  33,000   333  47,000   473  68,000   683  100,000   104  c0g  

 cga series  |   mid voltage / x7r, x7s, x7t   35  x7s   x7r   x7t   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   capacitance   (pf)   cap   code   cga2   0402   cga3   0603   cga4   0805   cga5   1206   2a   (100v)   2a   (100v)   2w   (450v)   2e   (250v)   2a   (100v)   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   1,000   102  1,500   152  2,200   222  3,300   332  4,700   472  6,800   682  10,000   103  15,000   153  22,000   223  33,000   333  47,000   473  68,000   683  100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  1,000,000   105  2,200,000   225  capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   capacitance   (pf)   cap   code   cga6   1210   cga8   1812   cga9   2220   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   47,000   473  68,000   683  100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  680,000   684  1,000,000   105  1,500,000   155  2,200,000   225  3,300,000   335  4,700,000   475  10,000,000   106  15,000,000   156  ?tdk corporation of america  C   contents are subject to change without notice.  

 ?tdk corporation of america  C   contents are subject to change without notice.   36  cga series  |   soft termination / x7r, x7s, x7t   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   capacitance   (pf)   cap   code   cga4   0805   cga5   1206   2w   (450v)   2e   (250v)   2a   (100v)   1h   (50v)   1v   (35v)   1c   (16v)   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   1h   (50v)   1v   (35v)   1e   (25v)   10,000   103  22,000   223  47,000   473  100,000   104  220,000   224  470,000   474  1,000,000   105  2,200,000   225  4,700,000   475  10,000,000   106  capacitance   (pf)   cap   code   cga6   1210   cga8   1812   cga9   2220   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   1h   (50v)   2j   (630v)   2w   (450v)   2e   (250v)   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   47,000   473  100,000   104  220,000   224  470,000   474  1,000,000   105  2,200,000   225  4,700,000   475  10,000,000   106  22,000,000   226  100,000,000   107  x7s   x7r   x7t  

            tdks   cgj   series   mlcc   provides   an  extended   life   mlcc   that   meets   electrical,   mechanical,   and   environmental   performance   standards   from   multiple   industry   specifications .   the  enhanced   reliability   design   allows   its   use   in   higher   reliability   applications   in   which   maximum   field   life   and   the   highest   quality   standards   are   required,   as   well   as   for   applications   demanding   performance   levels   beyond   typical   commercial   grade   and   automotive   grade   performance .                in   addition   to   our   highest   quality   mlcc's,   the   customer   will   also   receive   a   certificate   of   analysis   with   each  lot   (which   includes   electrical   characterization   data   and   estimated   product   life)   and   anti - counterfeit   packaging .   additionally,   rfid   (radio   frequency   identification)   tags   are   available   as   an  option .    the  certificate   of   analysis   and   product   authentication   are   available   on- line   at   tdk . com.   l   b   b   w   t   l   body length   w   body width   t   body height   b   terminal width   case code   l   (mm)   w   (mm)   t   (mm)   cgj2 / 0402   1.00   0.50   0.50   cgj3 / 0603   1.60   0.80   0.80   cgj4 / 0805   2.00   1.25   0.60   2.00   1.25   0.85   2.00   1.25   1.25   cgj5 / 1206   3.20   1.60   0.60   3.20   1.60   0.85   3.20   1.60   1.15   3.20   1.60   1.60   ?    extensive testing to ensure higher reliability and longer life   ?    reliability tests based on mil - std requirements   ?    guaranteed tc bias and hot ir performance   ?    certificate of compliance documentation is provided for each cgj lot.  consumers of             cgj products can view each lot specific coa on the tdk website   ?    uhf (ultra high frequency) rfid tag to allow integration with customer rfid programs          such as inventory management   ?    tamper proof seal to assist in the identification of authentic tdk cgj products.  the          condition of the seal also indicates if the product has been tampered with in the supply chain   ?    cgj customer priority backed by tdk factory support (3/3/7)       ?    smart meter   ?    smart grid   ?    industrial application   ?    telecom base station   ?    led lighting   ?    solar micro - inverters   ?    charging station   ?    military communication equipment   ?    class 1 & 2 medical equipment   ?    applications that require extended life performance   cgj5   l  2  x7r   0j   k   t  ????  series name & dimension code   thickness dimensions   life test condition   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   106  capacitance tolerance   packaging style   internal codes   features:   applications:   cgj series |   extended life mlcc     part number description   ?tdk corporation of america  C   contents are subject to change without notice.   37 

 capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   100  101  120  121  150  151  180  181  220  221  270  271  330  331  390  391  470  471  560  561  680  680  820  821  1,000   102  1,200   122  1,500   152  1,800   182  2,200   222  2,700   272  3,300   332  3,900   392  4,700   472  5,600   562  6,800   682  8,200   822  10,000   103  15,000   153  22,000   223  33,000   333  47,000   473  68,000   683  100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  680,000   684  1,000,000   105  1,500,000   155  2,200,000   225  3,300,000   335  4,700,000   475  6,800,000   685  10,000,000   106  x7r   c0g   ?tdk corporation of america  C   contents are subject to change without notice.   38  cgj series  |   extended life mlcc / c0g, x7r  

            tdk   mega   cap   utilizes   an   alloy   42  lead   frame   connected   to   the   ends   of   mlccs   in   single   or   double   stacked   (piled)   configuration .   the  lead   frame   absorbs   external   stresses   which   allow   a   more   robust   performance .   effectively   the   lead   frame   allows   external   stresses   beyond   the   typical   allowable   range   for   a   traditional   mlcc .                mega  caps   are   excellent   choices   for   high   board   flex   applications   as   well   as   physically   large   boards   that   are   highly   susceptible   to   flexure .   other   flex   solutions   are   designed   to   resist   short   circuit   but   still   cause   the   capacitor   to   fail   intermittently   or   completely   but   the   mega   cap   has   a   greater   degree   of   flexure   resistance   without   capacitor   failure .    compared   to   electrolytic   capacitors,   mega   cap   offers   lower   esl,   esr,   and   improved   frequency   response   and   since   mega   cap   is   an   mlcc,   they   have   no  polarity .    other   advantages   include   higher   capacitance   with   higher   voltage   rating   due   to   stacking   the   capacitors   in   parallel   configuration .   series name & dimension code   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   capacitance tolerance   packaging style   internal codes   ckg series |   mega capacitor   l   body length   w   body width   t   body height   e   frame edge     case code   l (mm)   w (mm)   t (mm)   ckg32k (single)   3.50   2.60   3.35   ckg45k (single)   5.00   3.50   2.90   ckg57k (single)   6.00   5.00   3.35   ckg45n (double)   5.00   3.50   5.00   ckg57n (double)   6.00   5.00   5.00   ckg57n   x7r   1h  m   t  ????  106  part number description   ?    twice the capacitance on single capacitor foot print   ?     lower esr and esl than al caps   ?     capable of absorbing thermal and mechanical stress   ?     improved heat generation by ripple current   ?     improved vibration performance       ?    smoothing circuits   ?    dc/dc converters   ?    hid/automotive applications   ?    temperature variable applications   ?    piezoelectric - effect countermeasure   features:   applications:   3   4   5   1   2   6   7   1r            (1)   ceramic dielectric   batio 3   (2)   internal electrode   nickel (ni)   (3)   termination   copper (cu)   (4)   nickel (ni)   (5)   tin (sn)   (6)   metal cap joint   high temp solder   (7)   metal cap   42 alloy   ?tdk corporation of america  C   contents are subject to change without notice.   39  design concept & construction of mega capacitor   single cap configuration    double cap configuration   

 capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   capacitance   (pf)   cap   code   ckg32k (single)   1210/c3225   ckg45k (single)   1812/c4532   ckg57k (single)   2220/c5750   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   1h   (50v)   1e   (25v)   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   1h   (50v)   1e   (25v)   1c   (16v)   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   1h   (50v)   1e   (25v)   1c   (16v)   47,000   473  100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  1,000,000   105  2,200,000   225  3,300,000   335  4,700,000   475  10,000,000   106  22,000,000   226  47,000,000   476  x7r                 ckg series  |   mega capacitor / x7r, x7s, x7t, x5r   ?tdk corporation of america  C   contents are subject to change without notice.   40  capacitance   (pf)   cap   code   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1e   (25v)   1c   (16v)   1a   (10v)   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   0j   (6.3v)   capacitance   (pf)   cap   code   ckg45n (double)   1812/c4532   ckg57n (double)   2220/c5750   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   1h   (50v)   1e   (25v)   1c   (16v)   2j   (630v)   2w   (450v)   2e   (250v)   2a   (100v)   1h   (50v)   1e   (25v)   1c   (16v)   220,000   224  470,000   474  1,000,000   105  2,200,000   225  3,300,000   335  4,700,000   475  6,800,000   685  10,000,000   106  22,000,000   226  33,800,000   336  47,000,000   476  100,000,000   107  x7t   x7s   x5r  

 capacitor array  (4 elements)   capacitor array  (2 elements)              tdk   ckc   series   array   capacitor   offers   multiple   multilayer   ceramic   chip   capacitors    (mlccs)   in   a   single   compact   package .   tdks   unique   design   offers   lower   cross   talk   which   truly   function   as   separate   individual   capacitors   in   a   single   package .    arrays   are   offered   in   2 - in - 1   and   4 - in - 1   package   styles .                capacitor   arrays   are   mainly   used   to   reduce   board   space   and   component   count   as   well   as   reducing   placement   time   and   warehouse/storage   space .   capacitor   arrays   are   also   commonly   used   for   noise   decoupling .   todays   higher   density   circuits,   increased   feature   designs,   and   smaller   product   sizes   force   designers   to   find   ways   to   reduce   component   count   simply   due   to   the   fact   of   no  available   board   space .    tdks   array   caps   offer   to   fix   this   problem   with   our   advance   layering   technique   and   innovative   multilayer   capacitor   design .    capacitor   arrays   also   allow   decoupling   capacitors   to   be   placed   closer   to   high   speed   ics/asics   which   reduces   trace   inductance .   ckc series |   array capacitor   case code   l (mm)   w (mm)   t (mm)   c (mm)   p (mm)   ckcm25   1.37   1.00   0.60   0.36   0.66   1.37   1.00   0.80   0.36   0.66   ckcl22   2.00   1.25   0.85   0.45   1.00   ckcl44   2.00   1.25   0.85   0.25   1.00   ckca43   3.20   1.60   1.00   0.40   1.10   t   l   w   c   p   l   t   w   c   p   l   body length   w   body width   t   body height   c   terminal width   p   terminal spacing   series name & dimension code   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   capacitance tolerance   packaging style   internal codes   ckca43   x7r   1h  m   t  ????  472  part number description   ?    available as 2 - in - 1 and 4 - in - 1 package   ?    reduced pcb space and mounting time   ?    unique electrode construction reduces crosstalk    ?    2 - in - 1 design also available in soft termination       ?    around interface cable in pc   ?    cpu bus line   ?    cellular phone interface   features:   applications:   ?tdk corporation of america  C   contents are subject to change without notice.   41  ?   array capacitor combines  multiple capacitor into a  single chip.  they are  effective in reducing  placement time and cost.   array capacitor design concept  

 capacitanc e   (pf)   cap   cod e   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   capacitance   (pf)   cap   code   ckcl44   (4 - in - 1)   0805/c2012   ckca43   1206/c3216   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   0j   (6.3v)   10  100  15  150  22  220  33  330  47  470  68  680  100  101  150  151  220  221  330  331  470  471  680  681  1,000   102  2,200   222  4,700   472  10,000   103  22,000   223  47,000   473  100,000   104  1,000,000   105  x7r   c0g   ckc series  |   array capacitor / c0g,x7r, x5r   ?tdk corporation of america  C   contents are subject to change without notice.   42  capacitance   (pf)   cap   code   cgj2   c1005/cc0402   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   capacitance   (pf)   cap   code   ckcm25 (2 - in - 1)   0504/c1410   ckcl22 (2 - in - 1)   0805/c2012   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   10  100  15  150  22  220  33  330  47  470  68  680  100  101  150  151  220  221  330  331  470  471  1,000   102  2,200   222  4,700   472  10,000   103  22,000   223  47,000   473  100,000   104  220,000   224  470,000   474  1,000,000   105  2,200,000   225  x5r  

            tdks   cer   multilayer   ceramic   chip   capacitor   series   offers   the   unique   additional   function   of   controlling   the   esr   (equivalent   series   resistance)   value   as   desired   without   affecting   esl   (equivalent   series   inductance) .    this   function     enables   control   of   voltage   change,   which   can  occur   between   the   power   source   and   the   cpu,   by   controlling   the   impedance   of   the   capacitors   located   around   the   cpu .                the  relatively   low   esr   value   of   standard   mlccs   can  be   too   low   in   cases   where   the   mlcc   has   replaced   a   tantalum   capacitors .    designer   can   avoid   the   additional   resistor   typically   used   to   solve   this   problem   by   utilizing   cer   series   capacitors .    this   can  contribute   to   cost   saving   due   to   less   cost   during   production .    the  mounting   method   of   the   cer   series   is   the   same   as   products   with   two   terminals,   which   makes   replacement   of   existing   products   with   cer   chip   capacitor   very   easy .   cer series |   controlled esr   case code   l (mm)   w (mm)   t (mm)   b (mm)   p (mm)   cerb   1.60   0.80   0.80   0.10   0.20   cerd   2.00   1.25   0.85   0.30   0.20   l   body length   w   body width   t   body height   b   terminal width   p   terminal spacing   part number description   ?    design allows for esr to be controlled  using unique  internal structure without affecting esl   ?    control of voltage variations eliminates effects on the  stability of current signals and impact on other circuits   ?    same mounting method as 2 - terminal components   ?    flatness of impedance characteristics is enhanced  through additional resistance components, reducing the  number of components by 50%       ?    dc to dc converter input/output smoothing   ?    voltage regulator   ?    ic power supply circuit decoupling   features:   applications:   ?tdk corporation of america  C   contents are subject to change without notice.   43  p   b   p   t   w   l   cerb   3u  x5r   0g   m   t  ????  series name & dimension code   esr code   nominal capacitance (pf)   105  capacitance tolerance   packaging style   internal codes   temperature characteristics   rated voltage (dc)   low  esr (std)   capacitance   capacitance   capacitance   <   <   mid esr   high esr   equivalent circuit   inner construction   no pcb contact   ceramic  dielectric   internal  electrode   terminal  electrode   mlcc design esr comparison   

 cer series  |   controlled esr / x5r   ?tdk corporation of america  C   contents are subject to change without notice.   44  capacitance   (pf)   cap   code   cerb   0603/c1608   cerd   0805/c2012   0g   (4v)   0g (4v)   2c   (200m ? )   2m   (650m ? )   3u   (1.2 ? )   1c   (20m ? )   1j   (50m ? )   2a   (100m ? )   2c   (200m ? )   2j   (500m ? )   1,000,000   105  10,000,000   106  22,000,000   226  x5r   additional product application information       excessively   low   esr   with   traditional   mlcc   may   negatively   affect   decoupling   at   the   cpu   level   which   is   powered   by   high   current   and   low   voltage .    several   capacitors   with   different   self - resonant   frequency   are   used   at   power   circuit   of   cpu   to   make   impedance   lower   at   wide   band   and   to   control   voltage   fluctuation   toward   high   frequency   current .    however,   excessively   lower   esr   of   mlcc   may   cause   sharp   impedance   peak   by   parallel   resonance   between    mlccs,    high  frequency   current   which   corresponds   to   the   frequency   will   change   ps   voltage   and   cause   malfunction .    cpu   decoupling   mlcc   with   appropriate   esr   will   obtain   flat   impedance   and   control   cpu   voltage   fluctuation .   stable by optimizing esr  value.   parasitic oscillation    due to  too  low esr.       optimal esr value selection can prevent parasitic oscillation and secure phase margin       cerb   (0603)  series   capacitor   has   maximum   resistance   of   1200m ?   and   the   cerd   (0805)  series   capacitor   has   maximum   resistance   of   500m   ? ,   ideal   for   using   as   decoupling   capacitors .  

            automotive  design   often   employs   two   distinct   capacitors   in   a   series   on  the   pcb   for   power   supply   and   battery   line   to   protect   the   circuit   from   a   short   in   case   of   cracking   of   the   mlcc .   in   conjunction   with   our   existing   soft   electrode   technology,   tdk   offers   2   capacitors   in   single   body   construction   in   our   ceu   product   line   for   ultra   high   reliability .    serial   construction   of   inner   electrode   prevents   sudden   insulation   breakdown   after   flex   crack   formation   and   soft   termination   technology   allows   for   better   absorption   of   external   stress   and   protects   the   ceramic   body .   the   combination   of   these   technologies   yield   improved   voltage   and   esd   performance   over   standard   designs   and   decrease   risk   of   short   circuit   failures   and   low   ir   due   to   mechanical   flex   cracks .    soft   termination   also   allow   for   better   performance   with   thermal   expansion   and   contraction .   ceu series |   serial design   case code   l (mm)   w (mm)   t (mm)   life test  conditions   ceu3e2 (0603)   1.60   0.80   0.80   wv x 2   ceu4j2 (0805)   2.10   1.25   1.25   wv x 2   part number description   ?    improved bending resistance (board flex resistance)   ?    improved temperature cycle performance   ?    allow space reduction on pcb   ?    ultra high reliability   ?    rohs, wee,  and reach compliant         ?    power supply without protective circuit   ?    automotive battery line     features:   applications:   ?tdk corporation of america  C   contents are subject to change without notice.   45  l   b   b   w   t   l   body length   w   body width   t   body height   b   terminal width   ceu3   e   2  x7r   1h  k   t  ????  series name & dimension code   thickness dimensions   life test condition   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   103  capacitance tolerance   packaging style   internal codes   ultra high reliability features!   +   ?   conductive resin electrode layer absorbs  external stress and protects ceramic body.   ?   serial construction of inner electrode prevents  sudden  insulation breakdown after flex crack formation.   crack   sn   ni   cu   resin  electrode   soft termination  

 capacitance   (pf)   cap   code   cgj2   c1005/cc0402   1h   (50v)   1e   (25v)   1c   (16v)   ceu series  |   serial design / x7r   ?tdk corporation of america  C   contents are subject to change without notice.   46  capacitance   (pf)   cap   code   ceu3   0603/c1608   ceu4   0805/c2012   2a   (100v)   1h   (50v)   2a   (100v)   1h   (50v)   1,000   102  1,500   152  2,200   222  3,300   332  4,700   472  6,800   682  10,000   103  15,000   153  22,000   223  33,000   333  47,000   473  68,000   683  100,000   104  x7r  

 current   dielectric   material   ground  layer   conductive  layer              tdk   feed   through   ckd   series   capacitors   feature   3 - terminal   design   with   even   lower   esl   than   flip   type   capacitors .     feed   through   design   consists   of   3 - terminal   construction   where   the   3 rd   terminal   acts   as   a   ground .    unique  internal   design   allows   for   low   parallel   inductance   and   offer   excellent   noise   reduction   capability   for   high   speed   digital   ic   decoupling .              ckd   series   are   offered   in   a   variety   of   case   size   with   operating   temperature   range   of   - 25oc   to   + 85oc   and   - 55oc   to   + 125oc .   a   wide   range   of   capacitance   with   rated   voltage   from   4 v   to   50v   are   available .   ckd series |   feed thru capacitor   part number description   ?    ultra low inductance (less than 200 ph)   ?    feed - through structure provides low esl and          high capacitance for noise elimination over a           broad frequency band   ?    optimized for use as noise bypass capacitor          for signal and power source circuits   ?    aids in emc compliance         ?   ic power supply circuit decoupling   ?   high impedance/high current circuits   ?   dc to dc converter input/output smoothing   features:   applications:   ?tdk corporation of america  C   contents are subject to change without notice.   47  t   w   l   b   b   c   l   body length   w   body width   t   body height   b   terminal width   c   gnd terminal width   case code   l   (mm)   w   (mm)   t   (mm)   b   (mm)   c   (mm)   ckd710jb   1.00   0.50   0.30   0.17   0.30   ckd61bjb   1.60   0.80   0.60   0.15   0.80   ckd610jb   1.60   0.80   0.80   0.10   0.40   ckd510jb   2.00   1.25   0.85   0.30   0.40   ckd110jb   3.20   1.25   0.85   0.40   0.95   ckd310jb   3.20   1.60   1.30   0.40   0.95   ckd31c10    3.20   1.60   1.30   0.40   1.20   series name & dimension code   rated voltage (dc)   nominal capacitance (pf)   capacitance tolerance   packaging style   internal codes   ckd610jb   0j   m   t  ????  105  e c n a r a e p p a e c n a r a e p p a e r u t c u r t s e d i s n i e r u t c u r t s e d i s n i ?   low esl feed through type ckd series are constructed  with 3 terminals and alternating ground and conductive layers.   ground   noise   current   current + noise   ground          noise   ?   when a pass - through structure is used, the smaller the  distance between the capacitor and the ground, the lower  the esl.  this helps reduce noise from the circuit.  

 capacitance   (pf)   cap   code   cgj2   c1005/cc0402   cgj3   c1608/cc0603   cgj4   c2012/cc0805   cgj5   c3216/cc1206   1h   (50v)   1e   (25v)   1c   (16v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   ckd series  |   feed thru capacitor   ?tdk corporation of america  C   contents are subject to change without notice.   48  capacitance   (pf)   cap   code   ckd710jb   0402/c1005   ckd610jb   0603/c1608   ckd61bjb   0603/c1608   ckd510jb   0805/c2012   ckd110jb   1205/c3212   ckd310jb   1206/c3216   ckd31c10   1206/c3216   1c   (16v)   1a   (10v)   0j   (6.3v)   0g   (4v)   1a   (10v)   0j   (6.3v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   1a   (10v)   0j   (6.3v)   1h   (50v)   1e   (25v)   1c   (16v)   0j   (6.3v)   1h   (50v)   1e   (25v)   22  220  47  470  100  101  220  221  470  471  1,000   102  2,200   222  4,700   472  10,000   103  15,000   153  22,000   223  47,000   473  100,000   104  220,000   224  470,000   474  1,000,000   105  2,200,000   225  4,700,000   475  10,000,000   106  22,000,000   226  - 25 ?c to +125?c   - 25 ?c to +85?c   attenuation characteristics      it is possible to reduce the number of components with ckd series capacitor  because one ckd part has similar or better attenuation characteristics as three  standard 2 - terminal capacitors.      in high - frequency application, the equivalent series resistance (esr) and equivalent  series inductance (esl) of a capacitors internal electrodes and terminal electrodes  become apparent.  esl acts as a hindrance, reflecting the signal current.  feed thru  capacitor allow for better filtering and decoupling due to low esl and esr.   target application   vout   lsi   lsi   vcc  dc/dc output filter   ic decoupling  

            tdks   cll   multilayer   ceramic   capacitor   series   features   ultra   low   inductance   (less   than   150   ph)   and   unique   internal   design .    ultra   low   inductance   are   achieved   with   unique   8 - terminal   design .    these   terminals   are   connected   in   an  alternating    configuration   which   results   in   the   cancelation   of   mutual   inductance   by   alternating   the   flow   of   current   so   that   the   magnetic   fields   cancel   each  other   out   allowing   for   ultra   low   inductance   along   with   reduced   parasitic   losses .                cll  ultra   low   inductance   series   are   available   in   two   case   sizes   with   operating   temperature   range   of   - 55oc   to   + 125oc   and   capacitance   of   up   to   4 . 7 f.     with   voltage   rating   of   4 v   to   10v   dc,   cll   series   are   suitable   for   high   speed   ic   decoupling   as   well   as   cpu   power   line   decoupling .    these  capacitors   are   also   effective   for   input/output   smoothing   in   dc  to   dc  converter .     cll series |   ultra low inductance   part number description   ?    unique internal structure that cancels magnetic fields to reduce inductance   ?    compact and lightweight   ?    contains no lead and supports lead - free soldering           ?   decoupling cpu power line   ?   high speed digital ic decoupling   ?   high impedance/high current circuits   ?   dc to dc converter input/output smoothing   ?   power supply   features:   applications:   ?tdk corporation of america  C   contents are subject to change without notice.   49  l   t   w   c   p   l   body length   w   body width   t   body height   c   terminal width   p   terminal spacing   case code   l (mm)   w (mm)   t (mm)   b (mm)   p (mm)   cllc1a (0603)   1.60   0.80   0.50   0.40   0.25   clle1a (0805)   2.00   1.25   0.50   0.50   0.25   2.00   1.25   0.85   0.50   0.25   series name & dimension code   temperature characteristics   rated voltage (dc)   nominal capacitance (pf)   capacitance tolerance   packaging style   internal codes   cllc1a   x7s   0g   m   t  ????  105  unique design of uli capacitor   ?   ultra - low esl is created by alternating the flow of current so the magnetic  fields cancel out.  effective for miniaturization and achieving high capacitance.  

 capacitance   (pf)   cap   code   cgj2   c1005/cc0402   1h   (50v)   1e   (25v)   1c   (16v)   capacitance   (pf)   cap   code   cllc1a   0603/c1608   clle1a   0805/c2012   0j   (6.3v)   0g   (4v)   1a   (10v)   0j   (6.3v)   0g   (04v)   100,000   104  150,000   154  220,000   224  330,000   334  470,000   474  680,000   684  1,000,000   105  1,500,000   155  2,200,000   225  4,700,000   475                     cll series  |   ultra low inductance / x7r, x7s            ?tdk corporation of america  C   contents are subject to change without notice.   50  x7r   x7s   composition of circuit impedance & target application   frequency   impedance of power  distribution circuit   mid. freq.  decoupling cap.   hi freq. decoupling cap.   on chip cap.   resistance component   inductance  component   capacitance  component   khz   mhz   ghz   uli capacitor target   low. freq.  decoupling cap.   dc - dc   converter   esr   c   esl   esr   c   esl   esr   c   esl   mpu   chip/die   package   m/b   bulk   esr   c   esl  

 value added  analysis   part number  conversion   tantalum cap  replacement    technical  support          this  is a tdk service that  assists customers  in converting  their existing bill of materials  (bom) from non - tdk to tdk part  numbers.  tdk has the tools and  expertise to return a part number  conversion request in a very  short time.  some key points are:     ?     quick turn - around     ?     allows  for downsizing and  value added once converted to  tdk  pn     ?     datasheet  is provided with all  available tdk pn conversion  upon  request     ?     fit  data can be provided  immediately for  evaluation     ?     mlcc  alternatives to  tantalum capacitors can also  be  provided          this  is a tdk a service that  assists  customers in staying  abreast of leading edge mlccs  and for tdk to offer the best  component choice mlcc for  pricing and delivery.  value  added is beneficial because it  gives the following advantages  to the customer:     ?     downsizing  / shrinking board  space     ?     improved  in - circuit  performance  capabilities     ?     replacing  older  technologies     ?     simplifying  inventory  control     ?     improved  pricing and  delivery          tdk  offers engineering  design support to assist in  replacing your existing  electrolytic and film capacitors  with mlccs. in order to offer  best recommendations, we need  to have some working  knowledge of your design and  circuit applications. the more  you can share, the better we can  offer the most cost beneficial  solution options. some  information that is needed  include:     ?   typical and max rail  voltage     ?   circuit  application/function     ?   module  function     ?   design  concerns/constraints     ?   performance  concerns/  constraints     ?   mechanical  concerns/constraints          tdk  has a local mlcc  manufacturing plant located in  peachtree city,  georgia,  which  can provide engineering and  technical services.            in  addition to sampling,  qualification testing/reporting  and problem resolution, tdk can  provide component failure  analysis as well.  all tdk/ga  failure analysis target a 3/3/7  reply policy where an initial  response is given within 3 hours,  the initial failure mode within 3  days, and a final report within 7  days .            tdks mlcc boast a 0.56  ppb in market defect rate.   having manufacturing in  georgia also allows us to quickly  assist you with documentation  for environmental compliance  such as reach, rohs, weee  and others.   51  tdk mlcc services   ?tdk corporation of america  C   contents are subject to change without notice.  

                    tdk technical center   ?tdk corporation of america  C   contents are subject to change without notice.   52             the   tdk   technical   center,   located   at   the   tdk   georgia   factory,   launched   in   1 q   of   2012   with   analysis   and   technical   capabilities   to   support   tdks   multi - layer   ceramic   capacitor   products .    the   ttc   is   capable   of   performing   electrical   /   mechanical   evaluation   and   reliability   testing   in   compliance   to   aec -q 200   and   mil   std   requirements .    future   activities   from   the   ttc   will   offer   enhanced   marketing   tools   such   as   teardown   analysis   and   product   demonstration   as   well   as   support   request   for   new   product   development   base   on   market   demand .   capabilities   ?    advanced set analysis   tdks technical center has the unique ability to analyze circuits, boms, and applications to recommend, test, and replace el ect rolytic and tantalum  capacitors with mlcc capacitors via circuit identification, simulation, and verification.     ?    custom testing   our technical center test engineers are able to conduct and expedite a variety of electrical and mechanical tests according t o y our custom test standards.   ?    customer specific testing standards (electrical, mechanical, etc.)   ?    component characterization   ?    electrical parameter characterization     ?    reliability engineering   tdk technical center is also heavily involved with tdk reliability engineering.  we conduct a variety of testing according to   st rict industry, mil - std, and aec - q200 standards,  some of these include:  operating life test, biased humidity, destructive physical analysis, halt testing, h ast   testing, temperature cycle,  burn - in, enhanced inspection, etc.    ?    life testing   ?    new product development initiation     ?    dedicated customer support   tdk technical center exhibits exceptional customer support via dedicated failure analysis services.    ?    advanced failure analysis for high reliability   ?    aec - q200 approval testing and report   advanced field failure analysis   aec q200 ppap qualification report   design tools characteristic measurements   film/ta capacitor replacement analysis   new product demonstration   teardown analysis & bom optimization  

 technology comparison   excellent   good   poor   ?    operating temperature (150oc)   ?    frequency characteristics   ?    ripple current capability   ?    esr (10m  ) / esl (1~2nh)   ?    biased humidity (500hr)   ?    reliability / operating life (8,000hr)    ?    breakdown voltage   ?    no polarity   ?    leakage current   ?    temperature characteristics (at high  frequency)   ?    working voltage (4v~3kv)   ?    90% surface mount   ?    price   ?    failure mode (short)   ?    capacitance range (up to 100f)   ?    dc bias     ?    board flex robustness (for large case  sizes)   ?    working voltage (35~50kv)   ?    dc bias   ?    temperature characteristics   ?    self healing   ?    frequency characteristics    ?    ripple current capacity   ?    esr (40~100m  )   ?    esl (2~3nh)    ?    no polarity   ?    leakage current   ?    failure mode (open)    ?    operating temperature (105oc)   ?    reliability   ?    operating life (wv)   ?    biased humidity (wv)   ?    capacitance range (up to 100f)   ?    8% smt   ?    dc bias   ?    capacitance range (up to 1,000f)      ?    operating temperature (125oc)   ?    frequency characteristics   ?    ripple current capability   ?    esr (200~500m  ) / esl (2~6nh)   ?    biased humidity (no voltage; 500hr)   ?    reliability / operating life (2,000hr)    ?    90% surface mount   ?    failure mode (short)   ?    leakage current   ?    polarity   ?    working voltage (2.5~50v)    ?    price (high due to tantalum shortage)    ?    price (low)   ?    capacitance range (up to 1f)   ?    dc bias     ?    failure mode (open)   ?    operating life (1,000hr)   ?    biased humidity (no voltage; 500hr)   ?    reliability   ?    working voltage (4~500v)   ?    operating temperature (105oc)   ?    frequency characteristics   ?    ripple current capability   ?    esr (1000m  ) / esl (4~10nh)   ?    polarity   ?    leakage current       ?    10% surface mount   53  ?tdk corporation of america  C   contents are subject to change without notice.  

 54  electrolytic cap replacement   ?tdk corporation of america  C   contents are subject to change without notice.   application   capacitance guidepost   for decoupling/  smoothing   ta cap, aluminum electrolytic caps   ~20%   organic semiconductor   ~50%   for time constance/  coupling   ta cap, aluminum electrolytic caps   ~100%   organic semiconductor   ~100%   ?   select electrolytic capacitors can be replaced with mlcc without sacrificing quality or performance   ?   tdk  can work with our customers to study the electrolytic capacitors used in their designs   ?   the primary focus is on decoupling and smoothing capacitors for noise suppression   ?   other circuit applications such as bulk capacitance are also studied if applicable   ?   by measuring initial performance, tdk can recommend alternative mlccs   ?   worldwide shortage of ta caps has generated interest by many companies   ?   mlccs offer a technological advantage as well as a more robust design   ?   in some cases, electrolytic cap replacement can result in reduced component count   ?   use of mlccs will reduce space usage on pcb and cost of  components & lower cost of assembly   ?   lower  inherent  esr & increased reliability   electrolytic  capacitor  replacement overview:   electrolytic  capacitor  replacement benefits:   step  1  * mlccs do not have voltage  de - rating  rule so you can use up to the full rated voltage   working voltage   rated voltage   voltage code   3 ~ 5v   6.3v   0j   8 ~ 9v   10v   1a   12 ~ 15v   16v   1c   18 ~ 20v   25v   1e   determine the circuit's function and replace at the minimum acceptable cap value   step  2  *based on circuit function, mlcc cap value may not need to be a 100% replacement   step  3    determine  the maximum working line  voltage (use  the chart below as a guide)   smoothing/by - passing :   100khz   wv   6.3v   wv   10v   wv   16v   wv   25v   wv   35v   wv   50v   wv   100v   wv   250v   aluminum  electrolytic/   tantalum  capacitors     capacitance  of    ta/alu  cap   0.1f   c0603x5r0j473k   c1005x7r1a473k   c1005x7r1c473k   c1005x7r1e473k   c1005x7r1v473k   c1005x7r1h473k   c1608x7s2a473k   c2012x7t2e473k   0.22f   c1005x5r0j104k   c1005x7r1a104k   c1005x7r1c104k   c1005x7r1e104k   c1005x7r1v104k   c1005x7r1h104k   c1608x7s2a104k   c2012x7t2e104k   0.47f   c1005x5r0j224k   c1005x7r1a224k   c1005x7r1c224k   c1005x6s1e224k   c1608x6s1v224k   c1608x7r1h224k   c2012x7s2a224k   c3216x7t2e224k   1.0f   c1005x6s0j474k   c1005x5r1a474k   c1608x7r1c474k   c1608x7r1e474k   c1608x7r1v474k   c1608x7r1h474k   c2012x7s2a474k   c4532x7r2e474k   2.2f   c1005x6s0j105k   c1005x5r1a105k   c1608x7r1c105k   c1608x7r1e105k   c1608x7r1v105k   c1608x6s1h105k   c2012x7s2a105k   c4532x7t2e105k   4.7f   c1005x5r0j225k   c1005x5r1a225k   c1608x6s1c225k   C2012X7R1E225K   c2012x7r1v225k   c2012x7r1h225k   c3216x7s2a225k   c5750x7t2e225k   10f   c1005x5r0j475k   c1608x6s1a475k   c2012x7r1c475k   c2012x7r1e475k   c2012x7r1v475k   c2012x6s1h475k   c3225x7s2a475k   -   22f   c1608x5r0j106k   c1608x5r1a106k   c2012x6s1c106k   c3216x7r1e106k   c3216x7r1v106m   c3225x7s1h106k   c5750x7s2a106m   -   47f   c2012x6s0j226k   c2012x6s1a226k   c2012x5r1c226k   c3216x5r1e226m   c3216x5r1v226m   ckg57nx7s1h226m   ckg57nx7s2a226m   -   100f   c2012x5r0j476m   c3216x6s1a476m   c3216x5r1c476m   c3216x5r1e476m   -   -   -   -   220f   c3216x5r0j107m   c3216x5r1a107m   ckg57nx7s1c107m   -   -   -   -   -   coupling/time   constant:   100khz   wv   6.3v   wv   10v   wv   16v   wv   25v   wv   35v   wv   50v   wv   100v   wv   250v   aluminum  electrolytic/   tantalum  capacitors     capacitance  of    ta/alu  cap   0.1f   c1005x5r0j104k   c1005x7r1a104k   c1005x7r1c104k   c1005x7r1e104k   c1005x7r1v104k   c1005x7r1h104k   c1608x7s2a104k   c2012x7t2e104k   0.22f   c1005x5r0j224k   c1005x7r1a224k   c1005x7r1c224k   c1005x6s1e224k   c1608x6s1v224k   c1608x7r1h224k   c2012x7s2a224k   c3216x7t2e224k   0.47f   c1005x6s0j474k   c1005x5r1a474k   c1608x7r1c474k   c1608x7r1e474k   c1608x7r1v474k   c1608x7r1h474k   c2012x7s2a474k   c4532x7r2e474k   1.0f   c1005x6s0j105k   c1005x5r1a105k   c1608x7r1c105k   c1608x7r1e105k   c1608x7r1v105k   c1608x6s1h105k   c2012x7s2a105k   c4532x7t2e105k   2.2f   c1005x5r0j225k   c1005x5r1a225k   c1608x6s1c225k   C2012X7R1E225K   c2012x7r1v225k   c2012x7r1h225k   c3216x7s2a225k   c5750x7t2e225k   4.7f   c1005x5r0j475k   c1608x6s1a475k   c2012x7r1c475k   c2012x7r1e475k   c2012x7r1v475k   c2012x6s1h475k   c3225x7s2a475k   -   10f   c1608x5r0j106k   c1608x5r1a106k   c2012x6s1c106k   c3216x7r1e106k   c3216x7r1v106m   c3225x7s1h106k   c5750x7s2a106m   -   22f   c2012x6s0j226k   c2012x6s1a226k   c2012x5r1c226k   c3216x5r1e226m   c3216x5r1v226m   ckg57nx7s1h226m   ckg57nx7s2a226m   -   47f   c2012x5r0j476m   c3216x6s1a476m   c3216x5r1c476m   c3216x5r1e476m   -   -   -   -   100f   c3216x5r0j107m   c3216x5r1a107m   ckg57nx7s1c107m   -   -   -   -   -      base on application, identify the suggested mlcc replacement part number by referencing your current ta/alu capacitance and c u rrent working voltage (wv)  

 e - series reference guide   55  ?tdk corporation of america  C   contents are subject to change without notice.   e - series   capacitance steps   e - 1   1.0   e - 3   1.0   2.2   4.7   e - 6   1.0   1.5   2.2   3.3   4.7   6.8   e - 12   1.0   1.2   1.5   1.8   2.2   2.7   3.3   3.9   4.7   5.6   6.8   8.2   * tdk offers c0g as e - 12, x7r/x5r as e - 6, x7s/x6s as e - 3 and y5v as e - 1   what is e - series?   ?   e - 3 has 3 numbers and its base value is 3  10 = 2.2     ?   the e - 3 series capacitance steps are taken from the base   values as follows: 2.2 0 , 2.2 1 , and 2.2 2   ?   therefore,  an e - 3 series offering would include the following  values: 100pf; 220pf; 470pf; 1,000pf; 2,200pf;4,700, etc.   example:   ?   the e - series is an eia - 5101 standard  used by the industry to determine steps for  capacitor and resistor values   ?   the e - series is a geometric progression  obtained by using a numeric base value   cap   code   e - series   pf   nf   f   1   3   6   12   r12   0.12   0.00012   0.00000012   r15   0.15   0.00015   0.00000015   r18   0.18   0.00018   0.00000018   r22   0.22   0.00022   0.00000022   r27   0.27   0.00027   0.00000027   r33   0.33   0.00033   0.00000033   r39   0.39   0.00039   0.00000039   r47   0.47   0.00047   0.00000047   r56   0.56   0.00056   0.00000056   r68   0.68   0.00068   0.00000068   r82   0.82   0.00082   0.00000082   010   1   0.001   0.000001   1r2   1.2   0.0012   0.0000012   1r5   1.5   0.0015   0.0000015   1r8   1.8   0.0018   0.0000018   2r2   2.2   0.0022   0.0000022   2r7   2.7   0.0027   0.0000027   3r3   3.3   0.0033   0.0000033   3r9   3.9   0.0039   0.0000039   4r7   4.7   0.0047   0.0000047   5r6   5.6   0.0056   0.0000056   6r8   6.8   0.0068   0.0000068   8r2   8.2   0.0082   0.0000082   100   10  0.010   0.000010   120   12  0.012   0.000012   150   15  0.015   0.000015   180   18  0.018   0.000018   220   22  0.022   0.000022   270   27  0.027   0.000027   330   33  0.033   0.000033   390   39  0.039   0.000039   470   47  0.047   0.000047   560   56  0.056   0.000056   680   68  0.068   0.000068   820   82  0.082   0.000082   101   100  0.10   0.00010   cap   code   e - series   pf   nf   f   1   3   6   12   121   120  0.12   0.00012   151   150  0.15   0.00015   181   180  0.18   0.00018   221   220  0.22   0.00022   271   270  0.27   0.00027   331   330  0.33   0.00033   391   390  0.39   0.00039   471   470  0.47   0.00047   561   560  0.56   0.00056   681   680  0.68   0.00068   821   820  0.82   0.00082   102   1,000   1   0.0010   122   1,200   1.2   0.0012   152   1,500   1.5   0.0015   182   1,800   1.8   0.0018   222   2,200   2.2   0.0022   272   2,700   2.7   0.0027   332   3,300   3.3   0.0033   392   3,900   3.9   0.0039   472   4,700   4.7   0.0047   562   5,600   5.6   0.0056   682   6,800   6.8   0.0068   822   8,200   8.2   0.0082   103   10,000   10  0.010   123   12,000   12  0.012   153   15,000   15  0.015   183   18,000   18  0.018   223   22,000   22  0.022   273   27,000   27  0.027   333   33,000   33  0.033   393   39,000   39  0.039   473   47,000   47  0.047   563   56,000   56  0.056   683   68,000   68  0.068   823   82,000   82  0.082   104   100,000   100  0.10   cap   code   e - series   pf   nf   f   1   3   6   12   124   120,000   120  0.12   154   150,000   150  0.15   184   180,000   180  0.18   224   220,000   220  0.22   274   270,000   270  0.27   334   330,000   330  0.33   394   390,000   390  0.39   474   470,000   470  0.47   564   560,000   560  0.56   684   680,000   680  0.68   824   820,000   820  0.82   105   1,000,000   1,000   1   125   1,200,000   1,200   1.2   155   1,500,000   1,500   1.5   185   1,800,000   1,800   1.8   225   2,200,000   2,200   2.2   275   2,700,000   2,700   2.7   335   3,300,000   3,300   3.3   395   3,900,000   3,900   3.9   475   4,700,000   4,700   4.7   565   5,600,000   5,600   5.6   685   6,800,000   6,800   6.8   825   8,200,000   8,200   8.2   106   10,000,000   10,000   10  126   12,000,000   12,000   12  156   15,000,000   15,000   15  186   18,000,000   18,000   18  226   22,000,000   22,000   22  276   27,000,000   27,000   27  336   33,000,000   33,000   33  396   39,000,000   39,000   39  476   47,000,000   47,000   47  566   56,000,000   56,000   56  686   68,000,000   68,000   68  826   82,000,000   82,000   82  107   100,000,000   100,000   100 

                    tdk application notes & resources   ?tdk corporation of america  C   contents are subject to change without notice.   56  * please contact your tdk sales representation for more information on how to obtain these application notes   available   application notes   synopsis/summary   faq electrical, esd application  note .   electrostatic discharge facts and product selection considerations and  recommendations   faq electrical, esr modeling   esr equivalent series resistance facts and measurement  instructions   faq electrical, esr performance with  temperature   esr performance with a focus on the  effects of temperature, includes both external and internal  effects   faq electrical, high capacitance measurement   measurement tips for high capacitance mlcc's   faq electrical, how should i measure capacitors?   fundamentals for measuring capacitance, dissipation factor, quality factor, and insulation  resistance   faq electrical, how should i measure srf?   fundamentals and meter settings for measuring self - resonance frequency (srf) for low capacitance  capacitors   faq electrical, hp4291 rf impedance analyzer   measurement instructions,  accuracy, calibration of the hp4291 rf/impedance  analyzer   faq electrical, mlcc ripple current   power dissipation capability matching and ripple current  fundamentals   faq electrical, singing capacitors (piezoelectric effect)   certain mlccs sometimes exhibit a phenomena described as "singing" and is actually a piezoelectric effect consisting of a vib rat ion or low  audible hum. this faq will discuss some aspects of this  behavior   faq mechanical, smt rework, solder conditions   tips and tricks for mlcc rework methods    faq mechanical, terminal adhesion   q&a regarding soldering and adhesion of mlcc to pcb   faq mechanical, tombstoning   model of chip cap tombstoning   faq other, buyer beware (counterfeit)   frequently asked questions regarding the increasing trend of counterfeit electronic components.   faq other,  environmental   information  regarding the constituents of a mlcc and company environmental position   faq other, mlcc qualification guide   commonly asked questions concerning family approvals and the associated test batteries for mlccs   faq other, qualification statement (q200 compliance)   statement regarding tdk mlcc qualification compliance to eia 198 and cdf - aec - q200 standards as well as automotive vs. non - aut omotive  grades.   faq other, sn whisker   guide to manufacturing  techniques to reduce the risk of tin whisker  formation   faq other, tdk mlcc fit calculations   frequently asked questions regarding tdks failure in time calculations and mean time to failure / mean time between failure  for   capacitors   faq other, tdk mlcc test standards   tdk test methods for performance of mlcc defined   faq other, tdk ppap   ppap  fundamentals   faq other, tdk standard vs unique/auto grade mlccs   frequently asked questions regarding the difference between tdk's standard grade and unique grade  mlccs   faq other, value added   q&a for performing value added analysis to reduce board space and cut cost while keeping performance capabilities   faq, understanding the e - series   explanations  of e - series   faq, what is the cap of this cap?   fundamentals regarding capacitor aging and its effect on capacitance   faq, common cracking modes   introduction  to various cracking modes commonly  exhibited by  mlccs   faq, open mode capacitor and the 1210 rule   frequently asked questions regarding tdks inner electrode design which reduce the risk of electrical short in the event of a   bo ard flex  crack   faq, tdks modeling tools (seats and ccv)   comparison for two of tdk's modeling tools  

 tdk online components characteristics tools   57  ?tdk corporation of america  C   contents are subject to change without notice.              tdk   virtual   components   library   is   a   collection   of   equivalent   circuit   models   compatible   with   various   circuit   simulators   available   on   tdks   official   website .    circuit   simulations   using   the   actual   characteristics   of   tdks   electronic   components   can  easily   be   performed .    tvcl   features   an  extensive   number   of   products   (more   than   3 , 000  products)   and   are   compatible   with   major   circuit   simulators .    equivalent   circuit   models   take   into   account   component   structures   and   material   characteristics   allow   for   detailed   models   of   actual   components   characteristics .     ?       2 - port parts can display a maximum of 27 kinds of frequency characteristics, and 4- port parts  can display a maximum of 70 kinds.   ?       dc- bias and temperature characteristics of inductors and capacitors can be displayed.   ?       it is possible to set an axis or change the reference impedance of the s parameter in the  frequency characteristic. it is also possible to download data.   ?       frequency characteristics can be overwritten, so it is easy to compare parts.   ?       parts lists use a tree view display, to make it easy to search for or select parts.   ?       the tool is linked to electronic part catalog data in compliance with jeita, so it can display  more detailed data.   ?       approximately 3300 parts are recorded at present (including ferrite beads, inductors,  capacitors, 3 - terminal filters, common mode filters and varistors).   features              tdks   components   characteristic   viewer   (ccv)   tool   provides   you   with   a   simple   online   procedure   for   checking   the   basic,   frequency,   dc- bias   and   temperature   characteristics   of   tdk   electronic   parts .   you   can  use   it   as   a   tool   for   selecting   tdk   electronic   part .    both   ccv   and   seats   offer   a   wide   array   of   data   available   that   can  be   modeled   either   online,   but   seats   must   be   downloaded   for   use   as   a   desktop   application   program .    ccv   is   a   web - based   tool   that   can  be   used   with   available   access   to   the   internet .   this   is   one  of   the   main   differences   between   ccv   and   seats .     compatible simulators   available   tdk components   mlcc   inductors   ferrite   beads   3 - term   filters   common   mode    filter   pulse   xformer   varistors   rf   signal   power   spice   net list                           -   agilent   ads                              ansoft designer ?                              ansoft   nexxim ?                              awr microwave office            -      -      -      cadence   allegro ?   pcb pi      -   -   -      -      -   -   cadence allegro ?   pcb si      -   -   -      -      -   -   suken cr - 5000 lightning   -   -   -   -   -   -      -   -   ?   for more information, please visit  http://www.tdk.co.jp/ccv/index.asp   ?   for more information, please visit  http://www.tdk.com/tvcl.php     comparison of equivalent circuit models and actual measurements  

                    component characteristic analysis tool   ?tdk corporation of america  C   contents are subject to change without notice.   58             seat   stands   for   selection   assistant   of   tdk   components .   seat   makes   it   easy   to   simulate   the   characteristics   of   components   including   inductors,   capacitors,   common  mode   filters,   and   varistors .    this   not   only   reduces   design   and   development   time,   but   also   provides   substantial   support   when   searching   for   optimal   components   for   emc   and   power   supply   use .              with   seat,   various   kinds   of   impedance   and   s - parameters   can  be   displayed .   impedance   characteristics   such   as   magnitude   value,   phase,   admittance,   inductance,   capacitance,   tan  ,   and   q   can  be   displayed .   s - parameters   such   as   magnitude   value,   phase,   group   delay   time,   smith   chart,   and   vswr   can   be   displayed .   mixed   mode   s - parameters,   which   are   essential   for   analyzing   balanced   components,   can  also   be   handled .   in   addition,   it   is   possible   to   display   the   temperature - resistance   characteristics   of   ntc   thermistors,   and   the   voltage - current   characteristics   of   chip   varistors .       ? pulse response simulation (single lines and differential lines)         -  this simulation can show the influence on waveforms when a component is  used on a digital circuit.   ? tdr simulation         -  this simulation shows the characteristic impedance of components.   ? ntc thermistor simulation         -  this simulation can show the output voltage when a ntc thermistor is  installed on a circuit.   ? inductor's characteristic simulation         -  this simulation shows the dc bias characteristics, temperature  characteristics, and temperature rise characteristics caused by current flow.   ? capacitor's characteristic simulation         -  this simulation shows the dc bias characteristics, temperature  characteristics, and temperature rise characteristics caused by current flow.   capabilities   features   ? over 4,000 components are included   in the database including coils, capacitors,  inductors, beads, three - terminal filters, common mode filters, varistors, ntc  thermistors, baluns, etc    ? display frequency characteristics including impedance and s parameters  (including mix mode)   ? display   dc bias and temperature characteristics   ? pulse response simulation (single end/differential   transmission)   ? tdr simulation (assessment of component characteristic   impedance)   ? temperature increase simulation (temperature   increase from inductor direct  current and capacitor ripple)   ? user - defined filter   ? characteristic impedance calculator (characteristic   impedance can be calculated  from circuit board dimensions (also compatible with coupled lines)   ? product se arch   function   ? support automatic online updates (only modified portions are downloaded from the  internet to update the software to the latest version    ?   for more information, please visit  http://www.tdk.co.jp/ccv/index.asp  

 tdk part number   (ordering code)   case   size   t.c.   code   voltage   (dc)   cap    (pf)   cap   tolerance   cga4j3x7r1h474k/soft   0805  x7r   50            470,000    +/ - 10%   cga4j3x7r1h105k/soft   0805  x7r   50         1,000,000    +/ - 10%   cga4f3x7s2a224k/soft   0805  x7s   100            220,000    +/ - 10%   cga4j3x7s2a474k/soft   0805  x7s   100            470,000    +/ - 10%   cga4j3x7s2a105k/soft   0805  x7s   100         1,000,000    +/ - 10%   cga4j3x7r2e103k/soft   0805  x7r   250              10,000    +/ - 10%   cga4j3x7r2e223k/soft   0805  x7r   250              22,000    +/ - 10%   cga4j3x7t2e473k/soft   0805  x7t   250              47,000    +/ - 10%   cga4j3x7t2e104k/soft   0805  x7t   250            100,000    +/ - 10%   cga4f4x7t2w103k/soft   0805  x7t   450              10,000    +/ - 10%   cga4j4x7t2w223k/soft   0805  x7t   450              22,000    +/ - 10%   cga4j4x7t2w473k/soft   0805  x7t   450              47,000    +/ - 10%   cga5l1x7r1e106k/soft   1206  x7r   25       10,000,000    +/ - 10%   cga5l1x7r1v475k/soft   1206  x7r   35         4,700,000    +/ - 10%   cga5l3x7r1h105k/soft   1206  x7r   50         1,000,000    +/ - 10%   cga5l3x7r1h225k/soft   1206  x7r   50         2,200,000    +/ - 10%   cga5l2x7r2a474k/soft   1206  x7r   100            470,000    +/ - 10%   cga5l2x7r2a105k/soft   1206  x7r   100         1,000,000    +/ - 10%   cga5l3x7s2a225k/soft   1206  x7s   100         2,200,000    +/ - 10%   cga5l3x7r2e104k/soft   1206  x7r   250            100,000    +/ - 10%   cga5l3x7t2e224k/soft   1206  x7t   250            220,000    +/ - 10%   cga5l4x7t2w104k/soft   1206  x7t   450            100,000    +/ - 10%   cga5h4x7r2j103k/soft   1206  x7r   630              10,000    +/ - 10%   cga5k4x7r2j223k/soft   1206  x7r   630              22,000    +/ - 10%   cga5l1x7t2j473k/soft   1206  x7t   630              47,000    +/ - 10%   cga6n3x7s1h475k/soft   1210  x7s   50         4,700,000    +/ - 10%   cga6p3x7s1h106k/soft   1210  x7s   50       10,000,000    +/ - 10%   cga6n3x7r2a225k/soft   1210  x7r   100         2,200,000    +/ - 10%   cga6m3x7s2a475k/soft   1210  x7s   100         4,700,000    +/ - 10%   cga6m3x7r2e104k/soft   1210  x7r   250            100,000    +/ - 10%   cga6m3x7r2e224k/soft   1210  x7r   250            220,000    +/ - 10%   cga6m4x7t2w224k/soft   1210  x7t   450            220,000    +/ - 10%   cga6m4x7r2j473k/soft   1210  x7r   630              47,000    +/ - 10%   cga6l1x7t2j104k/soft   1210  x7t   630            100,000    +/ - 10%   cga8n3x7r2e474k/soft   1812  x7r   250            470,000    +/ - 10%   cga8p3x7t2e105k/soft   1812  x7t   250         1,000,000    +/ - 10%   cga8n4x7t2w474k/soft   1812  x7t   450            470,000    +/ - 10%   cga8m1x7t2j224k/soft   1812  x7t   630            220,000    +/ - 10%   cga9n3x7s2a106k/soft   2220  x7s   100       10,000,000    +/ - 10%   cga9n3x7r2e105k/soft   2220  x7r   250         1,000,000    +/ - 10%   cga9p3x7t2e225k/soft   2220  x7t   250         2,200,000    +/ - 10%   cga9p4x7t2w105k/soft   2220  x7t   450         1,000,000    +/ - 10%   cga9p1x7t2j474k/soft   2220  x7t   630            470,000    +/ - 10%   c7563x7s1h226m/soft   3025  x7s   50       22,000,000    +/ - 20%   c7563x7s1c107m/soft   3025  x7s   16     100,000,000    +/ - 20%   c1632x7r1a225m   0612  x7r   10         2,200,000    +/ - 20%   c1005x8r1h682k   0402  x8r   50                6,800    +/ - 10%   c1005x8r1h103k   0402  x8r   50              10,000    +/ - 10%   c1005x8r1e153k   0402  x8r   25              15,000    +/ - 10%   c1005x8r1e223k   0402  x8r   25              22,000    +/ - 10%   tdk part number   (ordering code)   case   size   t.c.   code   voltage   (dc)   cap    (pf)   cap   tolerance   c0603x5r0g105m   0201  x5r   4          1,000,000    +/ - 20%   c0402x5r0g104k   01005  x5r   4             100,000    +/ - 10%   c0402x5r0g104m   01005  x5r   4             100,000    +/ - 20%   c2012x7r1c475k/soft   0805  x7r   16         4,700,000    +/ - 10%   c2012x7r1v225k/soft   0805  x7r   35         2,200,000    +/ - 10%   c2012x7r1h474k/soft   0805  x7r   50            470,000    +/ - 10%   c2012x7r1h105k/soft   0805  x7r   50         1,000,000    +/ - 10%   c2012x7s2a224k/soft   0805  x7s   100            220,000    +/ - 10%   c2012x7s2a474k/soft   0805  x7s   100            470,000    +/ - 10%   c2012x7s2a105k/soft   0805  x7s   100         1,000,000    +/ - 10%   c2012x7r2e103k/soft   0805  x7r   250              10,000    +/ - 10%   c2012x7r2e223k/soft   0805  x7r   250              22,000    +/ - 10%   c2012x7t2e473k/soft   0805  x7t   250              47,000    +/ - 10%   c2012x7t2e104k/soft   0805  x7t   250            100,000    +/ - 10%   c2012x7t2w103k/soft   0805  x7t   450              10,000    +/ - 10%   c2012x7t2w223k/soft   0805  x7t   450              22,000    +/ - 10%   c2012x7t2w473k/soft   0805  x7t   450              47,000    +/ - 10%   c3216x7r1e106k/soft   1206  x7r   25       10,000,000    +/ - 10%   c3216x7r1v475k/soft   1206  x7r   35         4,700,000    +/ - 10%   c3216x7r1h105k/soft   1206  x7r   50         1,000,000    +/ - 10%   c3216x7r1h225k/soft   1206  x7r   50         2,200,000    +/ - 10%   c3216x7r2a474k/soft   1206  x7r   100            470,000    +/ - 10%   c3216x7r2a105k/soft   1206  x7r   100         1,000,000    +/ - 10%   c3216x7s2a225k/soft   1206  x7s   100         2,200,000    +/ - 10%   c3216x7r2e104k/soft   1206  x7r   250            100,000    +/ - 10%   c3216x7t2e224k/soft   1206  x7t   250            220,000    +/ - 10%   c3216x7t2w104k/soft   1206  x7t   450            100,000    +/ - 10%   c3216x7r2j103k/soft   1206  x7r   630              10,000    +/ - 10%   c3216x7r2j223k/soft   1206  x7r   630              22,000    +/ - 10%   c3216x7t2j473k/soft   1206  x7t   630              47,000    +/ - 10%   c3225x7s1h475k/soft   1210  x7s   50         4,700,000    +/ - 10%   c3225x7s1h106k/soft   1210  x7s   50       10,000,000    +/ - 10%   c3225x7r2a225k/soft   1210  x7r   100         2,200,000    +/ - 10%   c3225x7s2a475k/soft   1210  x7s   100         4,700,000    +/ - 10%   c3225x7r2e104k/soft   1210  x7r   250            100,000    +/ - 10%   c3225x7r2e224k/soft   1210  x7r   250            220,000    +/ - 10%   c3225x7t2w224k/soft   1210  x7t   450            220,000    +/ - 10%   c3225x7r2j473k/soft   1210  x7r   630              47,000    +/ - 10%   c3225x7t2j104k/soft   1210  x7t   630            100,000    +/ - 10%   c4532x7r2e474k/soft   1812  x7r   250            470,000    +/ - 10%   c4532x7t2e105k/soft   1812  x7t   250         1,000,000    +/ - 10%   c4532x7t2w474k/soft   1812  x7t   450            470,000    +/ - 10%   c4532x7t2j224k/soft   1812  x7t   630            220,000    +/ - 10%   c5750x7s2a106k/soft   2220  x7s   100       10,000,000    +/ - 10%   c5750x7r2e105k/soft   2220  x7r   250         1,000,000    +/ - 10%   c5750x7t2e225k/soft   2220  x7t   250         2,200,000    +/ - 10%   c5750x7t2w105k/soft   2220  x7t   450         1,000,000    +/ - 10%   c5750x7t2j474k/soft   2220  x7t   630            470,000    +/ - 10%   cga4j3x7r1c475k/soft   0805  x7r   16         4,700,000    +/ - 10%   cga4j1x7r1v225k/soft   0805  x7r   35         2,200,000    +/ - 10%   new product list / april 2012   59  ?tdk corporation of america  C   contents are subject to change without notice.  

 60  ?tdk corporation of america  C   contents are subject to change without notice.   new product list / april 2012   tdk part number   (ordering code)   case   size   t.c.   code   voltage   (dc)   cap    (pf)   cap   tolerance   c1608x8r1h102k/epoxy   0603  x8r   50                1,000    +/ - 10%   c1608x8r1h103k/epoxy   0603  x8r   50              10,000    +/ - 10%   c1608x8r1h223k/epoxy   0603  x8r   50              22,000    +/ - 10%   c1608x8r1h473k/epoxy   0603  x8r   50              47,000    +/ - 10%   c1608x8r1e104k/epoxy   0603  x8r   25            100,000    +/ - 10%   c2012x8r1h104k/epoxy   0805  x8r   50            100,000    +/ - 10%   c3216x8r1e105k/epoxy   1206  x8r   25         1,000,000    +/ - 10%   tdk part number   (ordering code)   case   size   t.c.   code   voltage   (dc)   cap    (pf)   cap   tolerance   c1005x8r1c333k   0402  x8r   16              33,000    +/ - 10%   c1005x8r1c473k   0402  x8r   16              47,000    +/ - 10%   c1608x8r1h683k   0603  x8r   50              68,000    +/ - 10%   c1608x8r1h104k   0603  x8r   50            100,000    +/ - 10%   c1608x8r1e154k   0603  x8r   25            150,000    +/ - 10%   c1608x8r1e224k   0603  x8r   25            220,000    +/ - 10%   c1608x8r1c334k   0603  x8r   16            330,000    +/ - 10%   c1608x8r1c474k   0603  x8r   16            470,000    +/ - 10%   c2012x8r1h154k   0805  x8r   50            150,000    +/ - 10%   c2012x8r1h224k   0805  x8r   50            220,000    +/ - 10%   c2012x8r1e474k   0805  x8r   25            470,000    +/ - 10%   c2012x8r1c684k   0805  x8r   16            680,000    +/ - 10%   c2012x8r1c105k   0805  x8r   16         1,000,000    +/ - 10%   c3216x8r1h684k   1206  x8r   50            680,000    +/ - 10%   c3216x8r1h105k   1206  x8r   50         1,000,000    +/ - 10%   c3216x8r1e155k   1206  x8r   25         1,500,000    +/ - 10%   c3216x8r1e225k   1206  x8r   25         2,200,000    +/ - 10%   c3216x8r1c335k   1206  x8r   16         3,300,000    +/ - 10%   c3216x8r1c475k   1206  x8r   16         4,700,000    +/ - 10%   c3225x8r1c685k   1210  x8r   16         6,800,000    +/ - 10%   c3225x8r1c106k   1210  x8r   16       10,000,000    +/ - 10%   c1005c0g1h100d/epoxy   0402  c0g   50                     10    +/ - 0.50pf   c1005c0g1h101j/epoxy   0402  c0g   50                   100    +/ - 5%   c1608c0g1h100d/epoxy   0603  c0g   50                     10    +/ - 0.50pf   c1608c0g1h101j/epoxy   0603  c0g   50                   100    +/ - 5%   c1608c0g1h102j/epoxy   0603  c0g   50                1,000    +/ - 5%   c1608c0g2a101j/epoxy   0603  c0g   100                   100    +/ - 5%   c1608c0g2a221j/epoxy   0603  c0g   100                   220    +/ - 5%   c1608c0g2a471j/epoxy   0603  c0g   100                   470    +/ - 5%   c1608c0g2a102j/epoxy   0603  c0g   100                1,000    +/ - 5%   c1608x7r1h102k/epoxy   0603  x7r   50                1,000    +/ - 10%   c1608x7r1h222k/epoxy   0603  x7r   50                2,200    +/ - 10%   c1608x7r1h472k/epoxy   0603  x7r   50                4,700    +/ - 10%   c1608x7r1h103k/epoxy   0603  x7r   50              10,000    +/ - 10%   c1608x7r1h223k/epoxy   0603  x7r   50              22,000    +/ - 10%   c1608x7r1h473k/epoxy   0603  x7r   50              47,000    +/ - 10%   c1608x7r1h104k/epoxy   0603  x7r   50            100,000    +/ - 10%   c2012x7r1e105k/epoxy   0805  x7r   25         1,000,000    +/ - 10%   c3216x7r1e106m/epoxy   1206  x7r   25       10,000,000    +/ - 20%   c3225x7r1h105k/epoxy   1210  x7r   50         1,000,000    +/ - 10%   c1005x8r1h221k/epoxy   0402  x8r   50                   220    +/ - 10%   c1005x8r1h471k/epoxy   0402  x8r   50                   470    +/ - 10%   c1005x8r1h102k/epoxy   0402  x8r   50                1,000    +/ - 10%   c1005x8r1h222k/epoxy   0402  x8r   50                2,200    +/ - 10%   c1005x8r1h472k/epoxy   0402  x8r   50                4,700    +/ - 10%   c1005x8r1e103k/epoxy   0402  x8r   25              10,000    +/ - 10%   c1608x8r2a102k/epoxy   0603  x8r   100                1,000    +/ - 10%   c1608x8r2a222k/epoxy   0603  x8r   100                2,200    +/ - 10%   c1608x8r2a472k/epoxy   0603  x8r   100                4,700    +/ - 10%   c1608x8r2a103k/epoxy   0603  x8r   100              10,000    +/ - 10%  

 tdk sales office / r&d locations   61  ?tdk corporation of america  C   contents are subject to change without notice.   san jose district office   serving usa  -  northern ca, nv, wa, id, or, wy, ut, mt   serving canada  -  bc, ab, yt, nt, sk, mb   1740 technology drive, suite 510   san jose, ca 95110   phone :  ( 408) 437- 9585     fax : (408) 437 - 9591   contact: chris keller       san diego district office    serving usa  -  southern ca   9350 waxie way, suite 520   san diego, ca 92122   phone :   (858) 715 - 4200      fax : (858) 505 - 8725   contact: mitch oda (in san diego), marc picard (in l.a. office)       new jersey district office    serving usa  -  wv, pa, ny, nj, dc, md, de, va   485 - b route 1 south, suite 200   iselin, nj 8830   phone:   ( 908) 653- 0910     contact: tony pepe, john gibson       new england district office   serving usa  -  ct, ma  serving canada  -  nl, pe, ns, nb, qc, on   264 s. river road, suite 416   bedford, nh 3110   phone:   ( 603) 622- 0003           fax : (603) 622 - 1196   contact: alan killen, john gibson       los angeles sales office   serving usa  -  southern ca, az   11070 valley view street   cypress, ca 90630   phone:   ( 714) 934- 1212           fax : (714) 897 - 5894   contact: mitch oda (in san diego), marc picard (in l.a. office)       indianapolis district office   serving usa  -  ky, in, oh   4015 w. vincennes road   indianapolis, in 46268   phone:   ( 317) 872- 0370           fax : (317) 872 - 2978   contact: mike white       huntsville district office   serving usa  -  al, tn, ms   4015 w. vincennes road   indianapolis, in 46268   phone :  ( 317) 872- 0370           fax : (317) 872 - 2978   contact: mike white       greensboro district office   serving usa  -  sc, nc, ga, fl, pr   200 centerport drive, suite 325   greensboro, nc 27409   phone :  ( 336) 292- 0012           fax : (336) 292 - 3831   contact: john gibson   detroit district office   serving usa  -  mi  38701 seven mile road, suite 250   livonia, mi 48152   phone:   ( 734) 462- 1210           fax : (734) 462 - 1193   contact: masa yano       denver sales office   serving usa  -  co  357 s. mccaslin blvd., suite 200   louisville, co 80027   phone:   ( 408) 467- 5211           fax : (408) 437 - 9591   contact: chris keller       dallas district office   serving usa  -  ar, ok, nm, tx, ak, la and mexico   511 e. carpenter freeway, suite 690   irving, tx 75062   phone :  ( 972) 506- 9800           fax : (972) 869 - 3353   contact: max treptow       chicago district office   serving usa  -  nd, sd, ia, il, wi, ks, mo, mn, ne   475 half day road, suite 300   lincolnshire, il 60056   phone :  ( 847) 699- 2299           fax : (847) 803 - 6296   contact: mike tumminaro  

 62  ?tdk corporation of america  C   contents are subject to change without notice.   tdk sales representative offices   south bridge, llc   georgia, usa   email:   bobbi@southbridge.net   website:   www.southbridge.net       south bridge, llc   mississippi, usa   email:   sherrill@southbridge.net   website:   www.southbridge.net       south bridge, llc   north carolina, usa   email:   crystal@southbridge.net   website:   www.southbridge.net       south bridge, llc   florida, usa   email:   kim@southbridge.net   website:   www.southbridge.net       south bridge, llc   south carolina, usa   email:   crystal@southbridge.net   website:   www.southbridge.net       south bridge, llc   western tennessee, usa   email:   sherrill@southbridge.net   website:   www.southbridge.net       south bridge, llc   eastern tennessee, usa   email:   bobbi@southbridge.net   website:   www.southbridge.net       south bridge, llc   alabama, usa   email:   sherrill@southbridge.net   website:   www.southbridge.net       seltec sales corporation   southern illinois, usa   email:   christy.meyer@seltec - sales.com   website:   www.seltecsales.com       seltec sales corporation   kansas, usa   email:   brian.young@seltec - sales.com   website:   www.seltecsales.com       seltec sales corporation   missouri, usa   email:   christy.meyer@seltec - sales.com   website:   www.seltecsales.com       seltec sales corporation   nebraska, usa   email:   brian.young@seltec - sales.com   website:   www.seltecsales.com       quad state sales and marketing   oklahoma, usa   email:   kbrayman@quadstatesales.com   website:   www.quadstatesales.com       quad state sales and marketing   louisiana, usa   email:   kbrayman@quadstatesales.com   website:   www.quadstatesales.com   quad state sales and marketing   texas, usa   email:   kbrayman@quadstatesales.com   website:   www.quadstatesales.com       quad state sales and marketing   arkansas, usa   email:   kbrayman@quadstatesales.com   website:   www.quadstatesales.com       procyon technical sales   new mexico, usa   email:   lfisher@procyonsales.com   website:   www.procyonsales.com       procyon technical sales   southern nevada, usa   email:   lfisher@procyonsales.com   website:   www.procyonsales.com       procyon technical sales   southern california, usa   email:   lfisher@procyonsales.com   website:   www.procyonsales.com       procyon technical sales   arizona, usa   email:   lfisher@procyonsales.com   website:   www.procyonsales.com       paragon electronic systems   vermont, usa   email:   sales@paragonelect.com   website:   www.paragonelect.com       paragon electronic systems   rhode island, usa   email:   sales@paragonelect.com   website:   www.paragonelect.com       paragon electronic systems   new hampshire, usa   email:   sales@paragonelect.com   website:   www.paragonelect.com       paragon electronic systems   maine, usa   email:   sales@paragonelect.com   website:   www.paragonelect.com       paragon electronic systems   massachusetts, usa   email:   sales@paragonelect.com   website:   www.paragonelect.com       paragon electronic systems   connecticut, usa   email:   sales@paragonelect.com   website:   www.paragonelect.com       omega electronic sales, inc.   southern new jersey, usa   email:   office@omegasales.com   website:   www.omegasales.com       omega electronic sales, inc.   delaware, usa   email:   office@omegasales.com   website:   www.omegasales.com   omega electronic sales, inc.   eastern pennsylvania, usa   email:   office@omegasales.com   website:   www.omegasales.com       mel foster company   north dakota, usa   email:   kristine@melfoster.com   website:   www.melfoster.com       mel foster company   iowa, usa   email:   sonja@melfoster.com   website:   www.melfoster.com       mel foster company   minnesota, usa   email:   kristine@melfoster.com   website:   www.melfoster.com       mel foster company   south dakota, usa   email:   kristine@melfoster.com   website:   www.melfoster.com       mel foster company   northwest wisconsin, usa   email:   kristine@melfoster.com   website:   www.melfoster.com       luscombe engineering company   northern california, usa   email:   dbrown@lecsf.com   website:   www.lecsf.com       luscombe engineering company   northern nevada, all products, usa   email:   dbrown@lecsf.com   website:   www.lecsf.com       innovatech rocky mountains   montana, usa   email:   ggoodenow@innovatechrm.com   website:   www.innovatechrm.com       innovatech rocky mountains   colorado, usa   email:   ggoodenow@innovatechrm.com   website:   www.innovatechrm.com       innovatech rocky mountains   wyoming, usa   email:   ggoodenow@innovatechrm.com   website:   www.innovatechrm.com       innovatech rocky mountains   utah, usa   email:   ggoodenow@innovatechrm.com   website:   www.innovatechrm.com       hlc ltd   northern illinois, usa   email:   djohnson@hlcltd.com   website:   www.hlcltd.com       hlc ltd   southeast wisconsin, usa   email:   djohnson@hlcltd.com   website:   www.hlcltd.com   fusion sourcing group   northern new jersey, usa   email:   tdksales@fusionsourcing.com   website:   www.fusionsourcing.com       fusion sourcing group   new york, usa   email:   tdksales@fusionsourcing.com   website:   www.fusionsourcing.com       enco marketing   michigan, usa   email:   brett.kauffman@encomarketing.com   website:   www.encomarketing.com       electro reps inc   ohio, usa   email:   eri@electro - reps.com   website:   www.electro - reps.com       electro reps inc   western pennsylvania, usa   email:   eri@electro - reps.com   website:   www.electro - reps.com       electro reps inc   kentucky, usa   email:   eri@electro - reps.com   website:   www.electro - reps.com       electro reps inc   indiana, usa   email:   eri@electro - reps.com   website:   www.electro - reps.com       electro reps inc   west virginia, usa   email:   eri@electro - reps.com   website:   www.electro - reps.com       elcom  washington, d.c., usa   email:   esc@elcomsales.com   website:   www.elcomsales.com       elcom  virginia, usa   email:   esc@elcomsales.com   website:   www.elcomsales.com       elcom  maryland, usa  email:   esc@elcomsales.com   website:   www.elcomsales.com       earl & brown co., inc.   oregon, usa   email:   jchinn@earlbrownrep.com   website:   www.earlbrownrep.com       earl & brown co., inc.   idaho, usa   email:   dpoulos@earlbrownrep.com   website:   www.earlbrownrep.com       earl & brown co., inc.   washington, usa   email:   dpoulos@earlbrownrep.com   website:   www.earlbrownrep.com   pan american technical  sales   mexico   email:   sales@panamsales.com   website:   www.panamsales.com   davetek marketing inc   yukon territory, canada   email:   salesinfo@davetek.com   website:   www.davetek.com       davetek marketing inc   northwest territory, canada   email:   salesinfo@davetek.com   website:   www.davetek.com       davetek marketing inc   manitoba, canada   email:   salesinfo@davetek.com   website:   www.davetek.com       davetek marketing inc   saskatchewan, canada   email:   salesinfo@davetek.com   website:   www.davetek.com       davetek marketing inc   alberta, canada   email:   salesinfo@davetek.com   website:   www.davetek.com       davetek marketing inc   british columbia, canada   email:   salesinfo@davetek.com   website:   www.davetek.com       cee - jay micro ltd   prince edward island, canada   email:   hendrik@cjmicro.com   website:   www.cjmicro.com       cee - jay micro ltd   nova scotia, canada   email:   hendrik@cjmicro.com   website:   www.cjmicro.com       cee - jay micro ltd   new brunswick, canada   email:   hendrik@cjmicro.com   website:   www.cjmicro.com       cee - jay micro ltd   quebec, canada   email:   hendrik@cjmicro.com   website:   www.cjmicro.com       cee - jay micro ltd   ontario, canada   email:   hendrik@cjmicro.com   website:   www.cjmicro.com   south bridge, llc   puerto rico, puerto rico   email:   fabian@southbridge.net   website:   www.southbridge.net  

 attach business card here   475 half day road, suite 300   lincolnshire, il 60069   helpful links   ?    main web page:   ?    product search:   ?    technical support tools:        ?    faqs page:        ?    capacitor technical notes:    power by creativity   www.tdk.com   www.tdk.com/s_char.php   www.tdk.com/tst.php   www.tdk.com/tst_faq.php   www.tdk.com/cap_technotes.php  
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