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		  Datasheet File OCR Text:


		   notice_e-01 notice for taiyo yuden products y please read this notice before using the taiyo yuden products.  reminders   product infor mation in this catalog is as of october 2009.  all of the contents speci?ed herein are subject to change  without notice due to technical improvements, etc. therefore, please check for the latest information carefully be - fo r e practical application or usage of the products.    p lease note that taiyo yuden co., ltd. shall not be responsible for any defects in products or equipment incorpo - r a ting such products, which are caused under the conditions other than those speci?ed in this catalog or individual  s p eci?cation.   please contact taiyo yuden co., ltd. for further details of product speci?cations as the individual speci?cation is  a v ailable.   please conduct validation and veri?cation of products in actual condition of mounting and operating environment  b e fore commercial shipment of the equipment.    all  electronic  components  or  functional  modules  listed  in  this  catalog  are  developed,  designed  and  intended  for  u s e  in  general  electronics  equipment.(for  av,  office  automation,  household,  office  supply,  information  service,  t e lecommunications,  ( such as mobile phone or pc) etc.). before incorporating the components or devices into any  equipment in the ?eld such as transportation,( automotive control, train control, ship control), transportation signal,  d i saster prevention, medical, public information network (telephone exchange, base station) etc. which may have  d i rect in?uence to harm or injure a human body, please contact taiyo yuden co., ltd. for more detail in advance.    d o not incorporate the products into any equipment in ?elds such as aerospace, aviation, nuclear control, subma - r i ne system, military, etc. where higher safety and reliability are especially required.   i n addition, even electronic components or functional modules that are used for the general electronic equipment,  i f  the equipment or the electric circuit require high safety or reliability function or performances, a suf?cient reliabil - i t y evaluation check for safety shall be performed before commercial shipment and moreover, due consideration to  i n stall a protective circuit is strongly recommended at customer's design stage.    the contents of this catalog are applicable to the products which are purchased from our sales of?ces or distribu - t o rs (so called  ? t a iyo yuden ? s of?cial sales channel ? ).   it is only applicable to the products purchased from any of taiyo yuden ?  s o f ?cial sales channel.   please note that taiyo yuden co., ltd. shall have no responsibility for any controversies or disputes that may oc - c u r in connection with a third party's intellectual property rights and other related rights arising from your usage of  p r oducts in this catalog.  taiyo yuden co., ltd. grants no license for such rights.    caution for export   c ertain items in this catalog may require speci?c procedures for export according to  ? f o reign exchange and for - eign  trade  control  law ?   o f  japan,  ? u.s.  export  administration  regulations ? ,  and  other  applicable  regulations.  should you have any question or inquiry on this matter, please contact our sales staff.   s hould you have any question or inquiry on this matter, please contact our sales staff.

 36  leaded_c01_e-01    features   ordering code   external dimensions/minimum quantity   available capacitance range   applications wv 50v  up  35v  gp  2 5v  tp  1 6v  e p  10v  lp  temp.char. b f b f b f b f f type cap. 02 5 050 075 025 050 050 075 075 075 025 025 050 025 050 050  pf   pf  3digits  100 101 120 121 150 151 180 181 220 221 270 271 330 331 390 391 470 471 560 561 680 681 820 821 1000 102 1200 122 1500 152 1800 182 2200 222 2700 272 3300 332 3900 392 4700 472 5600 562 6800 682 8200 822 10000 103 12000 123 15000 153 18000 183 22000 223 27000 273 33000 333 39000 393 47000 473 56000 563 68000 683 82000 823 100000 104 220000 224 470000 474 1000000 105 2200000 225 4700000 475 10000000 106 wv 50v  up  temp.char. ch sl type cap. 02 5 050 025  pf   pf  3digits  1 010 1.2 1r2 1.5 1r5 1.8 1r8 2.2 2r2 2.7 2r7 3.3 3r3 3.9 3r9 4.7 4r7 5.6 5r6 6.8 6r8 8.2 8r2 10 100 11 110 12 120 13 130 15 150 16 160 18 180 20 200 22 220 24 240 27 270 30 300 33 330 36 360 39 390 43 430 47 470 51 510 56 560 62 620 68 680 100 101 150 151 220 221 330 331 470 471 680 681 1000 102   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  ?	 this  widely  used  ceramic  capacitor  provides  a  wide  capacitance  range of 1pf through 10  f in o ne standard size and shape. ?	 automatic insertion related costs are lower than with radial type capacitors. ?	 mounting pitch can be between 5mm to 26mm which could be used  as a j umper. ?	 th e class 1 temperature compensating (npo) products can be used  i n c ircuits to stabilize frequency and temperature characteristics.    t he b, and f  dielectrics are optimum for bypass capacitors. axial leaded ceramic capacitors ? rated  voltage  vdc  l 10 e 16 t 25 g 35 u 50 ? internal code  , z multilayer type standard products  j multilayer type  low voltage products   =blank space ? packaging b ammo c bulk ? lead con?guration  mm  a  26mm lead space, ammo pack b  52mm lead space, ammo pack kf 5.0mm pitch  formed lead bulk ke 7.5mm pitch  formed lead bulk na axial lead, bulk ? outside dimensions l  d  m m  0 75 4.2  3.2  multilayer type  050 3.2  2.2  multilayer type  025 2.3  2.0  multilayer type  ? nominal  capacitance  pf  example 010 1 1r2 1.2 103 10000  r=decimal point ? type p axial leaded capacitors u p 0 2 5  b 1 0 4 k  a  b   ? ? ? ? ? ? ? ? ? ? capacitance tolerances d   0.5pf j   5% k   10% m   20% z       80  20 ? temperature haracteristics ch 0  60  ppm/  sl  350  1000  ppm/   b  10   f %    =blank  space  30  85 type dimensions  taped product bu lk product l  d  d st raight straight formed multilayer type 075 4 . 2max.  0.165max.  3.2max.  0.126max.  0.55  0.05  0.022  0.002  pitch:7.5mm 0.295 multilayer type 050 3.2max.  0.126max.  2.2max.  0.87max.  0.45  0.05  0.018  0.002  multilayer type 025 2.3max.  0.09max.  2.0max.  0.079max.  unit : mm  i nch  class 1 t emperatur e compensating multilayer type class 2 high dielectric constant  capacitance c h aracteristics measured at 20  temperature char. capacitance change capacitance to lerance q or tan  cl ass ch 0  60ppm/  d  0 .5pf  k  1 0%  j  5 %  e ng ? refer to the part munber 1 sl  350 1000ppm/ b 10% k   1 0%  ,  m  20%  2  f  30 85 % z   80  20 %  wave minimum quantity [pcs] bulk taping a  2000 075 3000 050  5000 025  b  na 1000  ke 075 3000  kf 050 3000  kf 025 4000 

 capacitors 37  leaded_c01_e-01   part numbers   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.   multilayer 025 type  class 1 rated voltage  dc  ordering code e h s (environmental hazardous substances) temperature characteristics capacitance  pf  capacitance tolerance q or tan insulation  resistance 50v u p 025  010d      z rohs ch sl 1.0 0.5pf qR400+20c 10000mmin. up025  1r2d      z rohs 1.2 up025  1r5d      z rohs 1.5 up025  1r8d      z rohs 1.8 up025  2r2d      z rohs 2.2 up025  2r7d      z rohs 2.7 up025  3r3d      z rohs 3.3 up025  3r9d      z rohs 3.9 up025  4r7d      z rohs 4.7 up025  5r6k      z rohs 5.6 10% up025  6r8k      z rohs 6.8 up025  8r2k      z rohs 8.2 up025  100j      z rohs 10 5% up025  120j      z rohs 12 up025  150j      z rohs 15 up025  180j      z rohs 18 up025  220j      z rohs 22 up025  270j      z rohs 27 up025  330j      z rohs 33 qR1000 up025  390j      z rohs 39 up025  470j      z rohs 47 up025  560j      z rohs 56 up025  680j      z rohs 68 up025  820j      z rohs 82 up025ch101j      z rohs ch 100 up025ch151j      z rohs 150 up025ch221j     z rohs 220 up025ch331j     z rohs 330 up025ch471j     z rohs 470 up025ch681j     z rohs 680 up025ch102j     z rohs 1000  please specify the temperature characteristics code and    lead con?guration code.  multilayer 025 type  class 2 rated voltage  dc  ordering code e h s (environmental hazardous substances) temperature characteristics capacitance  pf  capacitance tolerance q or tan insulation  resistance 5 0 v up025  b101k     z rohs b 100 10% tan?Q3.5% 5000mmin. up025  b121k    z rohs 120 up025  b151k    z rohs 150 up025  b181k    z rohs 180 up025  b221k    z rohs 220 up025  b271k    z rohs 270 up025  b331k    z rohs 330 up025  b391k    z rohs 390 up025  b471k    z rohs 470 up025  b561k    z rohs 560 up025  b681k    z rohs 680 up025  b821k    z rohs 820 up025  b102k    z rohs 1000 up025  b122k    z rohs 1200 up025  b152k    z rohs 1500 up025  b222k    z rohs 2200 up025  b332k    z rohs 3300 up025  b472k    z rohs 4700 up025  b682k    z rohs 6800 up025  b103k    z rohs 10000 up025  b153k    z rohs 15000 up025  b223k    z rohs 22000 up025  b333k    z rohs 33000 up025  b473k    z rohs 47000 tan?Q5.0% 1000mmin. up025  b683k    z rohs 68000 up025  b104k    z rohs 100000 16v ep025  b224k    z rohs 220000 500mmin. ep025  b474k    z rohs 470000 200mmin. ep025  b105k    z rohs 100000 tan?Q7.5% 100mmin. 50v up025  f103z    z rohs f 10000 80  `20 tan?Q7.5% 1000mmin. up025  f223z    z rohs 22000 up025  f473z    z rohs 47000 up025  f104z    z rohs 100000 16v ep025  f224z    z rohs 220000 tan?Q10.0% 500mmin. ep025  f474z    z rohs 470000 ep025  f105z    z rohs 100000 tan?Q17.5% 250mmin. to next page

 38  leaded_c01_e-01   part numbers   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  rated  voltage  dc  ordering code eh s (environmental hazardous substances) temperature characteristics capacitance  pf  capacitance tolerance q or tan insulation  resistance 5 0 v up050ch220j       z rohs ch 22  5%  q R 4 0 0  20c 10000m  min.  up050ch240j       z rohs 24 up050ch270j       z rohs 27  up050ch300j       z rohs 30 q R 1000 up050ch330j      z rohs 33  up050ch360j       z rohs 36 up050ch390j       z rohs 39  up050ch430j      z rohs 43 up050ch470j       z rohs 47  up050ch510j      z rohs 51 up050ch560j       z rohs 56  up050ch620j      z rohs 62 up050ch680j       z rohs 68  up050ch750j       z rohs 75  up050ch820j       z rohs 82  up050ch910j      z rohs 91 up050ch101j      z rohs 100  up050ch111j       z rohs 110  up050ch121j      z rohs 120  up050ch131j       z rohs 130 up050ch151j       z rohs 150  up050ch161j       z rohs 160  up050ch181j       z rohs 180  up050ch201j       z rohs 200 up050ch221j      z rohs 220  up050ch241j      z rohs 240  up050ch271j       z rohs 270  up050ch301j      z rohs 300 up050ch331j       z rohs 330  up050ch361j      z rohs 360  up050ch391j       z rohs 390  up050ch431j      z rohs 430 up050ch471j      z rohs 470  up050ch511j       z rohs 510  up050ch561j      z rohs 560  up050ch621j       z rohs 620 up050ch681j       z rohs 680  up050ch751j      z rohs 750  up050ch821j      z rohs 820  up050ch911j       z rohs 910 up050ch102j       z rohs 1000  please specify the temperature characteristics code and    lead con?guration code.    : o ption  multilayer type  class 1 rated voltage  dc  ordering code e h s (environmental hazardous substances) temperature characteristics capacitance  pf  capacitance tolerance q or tan insulation  resistance 1 6 v ep025  b122m    j rohs b 1200 20 tan?Q3.5% 5000mmin. ep025  b152m    j rohs 1500 ep025  b182m    j rohs 1800 ep025  b222m    j rohs 2200 ep025  b272m    j rohs 2700 ep025  b332m    j rohs 3300 ep025  b392m    j rohs 3900 ep025  b472m    j rohs 4700 ep025  b562m    j rohs 5600 ep025  b682m    j rohs 6800 ep025  b822m    j rohs 8200 ep025  b103m    j rohs 10000 ep025  b123m    j rohs 12000 ep025  b153m    j rohs 15000 ep025  b183m    j rohs 18000 ep025  b223m    j rohs 22000 25v tp025  f103z    j rohs f 10000 80  `20 tan?Q7.5% 1000mmin. tp025  f223z    j rohs 22000 tp025  f473z    j rohs 47000  please specify the temperature characteristics code and    lead con?guration code.

 capacitors 39  leaded_c01_e-01   part numbers   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.   multilayer type  class 2 rated voltage  dc  ordering code e h s (environmental hazardous substances) temperature characteristics capacitance  pf  capacitance tolerance q or tan insulation  resistance 5 0 v   u p 0 5 0 b 1 2 2 k       z rohs b 1200 10% tan?Q3.5% 5000mmin.  u p 0 5 0 b 1 5 2 k        z rohs 1 500   u p 0 5 0 b 1 8 2 k        z rohs 1 800  u p 0 5 0 b 2 2 2 k        z rohs 2 200   u p 0 5 0 b 2 7 2 k        z rohs 2 700  u p 0 5 0 b 3 3 2 k        z rohs 3 300   u p 0 5 0 b 3 9 2 k        z rohs 3 900  u p 0 5 0 b 4 7 2 k        z rohs 4 700   u p 0 5 0 b 5 6 2 k        z rohs 5 600  u p 0 5 0 b 6 8 2 k        z rohs 6 800   u p 0 5 0 b 8 2 2 k        z rohs 8 200  u p 0 5 0 b 1 0 3 k        z rohs 1 0000   u p 0 5 0 b 1 2 3 k        z rohs 1 2000  u p 0 5 0 b 1 5 3 k        z rohs 1 5000   u p 0 5 0 b 1 8 3 k        z rohs 1 8000  u p 0 5 0 b 2 2 3 k        z rohs 2 2000   u p 0 5 0 b 2 7 3 k        z rohs 2 7000  u p 0 5 0 b 3 3 3 k        z rohs 3 3000   u p 0 5 0 b 3 9 3 k        z rohs 3 9000  u p 0 5 0 b 4 7 3 k        z rohs 4 7000 tan?Q5.0% 1000mmin.   u  p 0 5 0 b 5 6 3 k        z rohs 56000  u p 0 5 0 b 6 8 3 k        z rohs 6 8000   u p 0 5 0 b 8 2 3 k        z rohs 8 2000  u p 0 5 0 b 1 0 4 k        z rohs 1 00000  u p 0 5 0 b 2 2 4 k        z rohs 2 20000 500mmin.  u p 0 5 0 b 4 7 4 k        z rohs 4 70000 200mmin. 35v  g p 0 5 0 b 1 0 5 k        z rohs 1000000 100m min. 16v   e p 0 5 0 b 2 2 5 k        z rohs 2 200000 tan?Q7.5% 50mmin.   e p 0 5 0 b 4 7 5 k        z rohs 4 700000 tan?Q12.5% 20mmin.   e p 0 5 0 b 1 0 6 k        z rohs 1 0000000 50v  u p 0 5 0 f 1 0 3 z        z rohs f 1 0000  80  ` 20 tan?Q7.5% 1000mmin.  u  p 0 5 0 f 2 2 3 z        z rohs 2 2000  u p 0 5 0 f 4 7 3 z        z rohs 4 7000  u p 0 5 0 f 1 0 4 z        z rohs 1 00000  u p 0 5 0 f 2 2 4 z        z rohs 220000 tan ?Q10.0% 500mmin.  u p 0 5 0 f 4 7 4 z        z rohs 470000   u p 0 5 0 f 1 0 5 z        z rohs 1000000 tan ?Q15% 250mmin. 16v   e p 0 5 0 f 2 2 5 z        z rohs 2 200000 125mmin. 10v   l p 0 5 0 f 4 7 5 z        z rohs 4 700000 tan?Q17.5% 50mmin.   l p 0 5 0 f 1 0 6 z        z rohs 1 0000000 25mmin. 50v  u p 0 7 5 b 1 0 5 k      rohs b 1 000000 10% tan?Q5.0% 100mmin. 35v  g p 0 7 5 b 2 2 5 k      rohs 2 200000 tan?Q7.5% 50mmin.  g p 0 7 5 b 4 7 5 k      rohs 4 700000 20mmin. 25v   t p 0 7 5 b 1 0 6 k      rohs 1 0000000 tan?Q12.5% 35v  g p 0 7 5 f 1 0 6 z      rohs f 1 0000000  80  ` 20 tan?Q17.5% 25mmin.  please specify the temperature characteristics code and    lead con?guration code.    : o ption

 40  leaded_c01_e-01   electrical characteristics   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  -6 -7 sl -2 00 20 40 60 80 up050 f104z -10 -5 0 5 10 -2 00 20 40 60 80 up050b103k up050b104k  capacitance -vs- temperature characteristics

  leaded_c_reli-prp1 leaded_c_reli_e-01   packaging   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  minimum quantity  dimensions of b ulk products ? na con?guration type lead con?guration code minimum quantity  p cs  bulk taping multilayer  t y pe  075, 050, 025  a  1.024 inch wide     2000  075  3 000 0 50  5 000 0 25  b   2.047 inches wide  n a 1 000  ke    0 75  3000 kf   0 50  3000 kf   0 25  4000 type dimensions  mm   d l  d ? multilayer type 025 2 . 0max  0.079  2.3max  0.09  0.45  0.05  0.018  0.002  20.0min.  0.787  m u ltilayer type 050 2 . 2max  0.087  3.2max  0.126  0.45  0.05  0.018  0.002  20.0min.  0.787  m u ltilayer type 075 3 . 2max  0.126  4.2max  0.165  0.55  0.05  0.022  0.002  20.0min.  0.787  u n it  mm i n ch  ? kf/ke con?guration type `?? dimensions  mm   d l w  d ? multilayer   t y pe 025 k f 2 .0max 2.3max 5.0  0.5 0.45  0.05 6.5  0.5  0.079max   0.09max   0.197  0.020   0.018  0.002   0.256  0.020  multilayer  type 050 k f 2 .2max 3.2max 5.0  0.5 0.45  0.05 6.5  0.5  0.087max   0.126max   0.197  0.020   0.018  0.002   0.256  0.020  multilayer  type 075 k e 3 .2max 4.2max 7.5  0.5 0.55  0.05 6.5  0.5  0.126max   0.165max   0.295  0.020   0.022  0.002   0.256  0.020  unit  mm  inch   taping dimensions ? a  a  1.024 inch wide  con?guration ? b a2.047 inches wide con?guration type dimensions  mm  minimum  insertion  p i tch  d l a b  l 1  l 2   d multilayer  type 025 2.0max 2.3max 52  2      1     2.047  0.079  0.039  1.2max.  0.047max.  1.0max  0.039max.  0.45  0.05 5.0  0.197   0.079max   0.09max   0.018  0.002  multilayer  type 050 2.2max 3.2max 0.45  0.05  0.087max   0.126max   0.018  0.002  multilayer  type 075 3.2max 4.2max 0.55  0.05 7.5  0.295   0.126max   0.165max   0.022  0.002   radial taping is available for 075 type (optional) unit  mm  in ch  type dimensions  mm  minimum  insertion  p i tch  d l a b  l 1  l 2   d multilayer type 025 2.0max 2.3max 26  0.5  0  1.024  0.020  0  0.8max.  0.031max.  0.5max  0.020max.  0.45  0.05 5.0  0.197   0.079max   0.09max   0.018  0.002  multilayer type 050 2.2max 3.2max 0.45  0.05  0.087max   0.126max   0.018  0.002  multilayer  type 075 3.2max 4.2max 0.55  0.05 7.5  0.295   0.126max   0.165max   0.022  0.002  unit  mm  inch 

  leaded_c_reli-prp2 leaded_c_reli_e-01   reliabilitydata   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  1. operating temperature range speci?ed  value t emperatur e compensating  class1  multilayer type  25 to   85  high permittivity class2  multilayer type  characteristics  b  multilayer type  characteristics  f 2.  storage t emperature range speci?ed  v a lue t emperatur e compensating  class1  multilayer type  25 to   85  high permittivity class2  multilayer type  characteristics  b  multilayer type  characteristics  f 3.  rated v oltage speci?ed  v a lue t emperatur e compensating  class1  multilayer type 50vdc high permittivity  class2  multilayer type  characteristics  b  16vdc  25vdc35vdc50vdc multilayer type characteristics  f 10vdc  16vdc25vdc35vdc50vdc 4. withstanding voltage between terminals speci?ed  v alue no abnorminality  t est methods and remarks  applied voltage   rated v oltage  3   class 1    rated v oltage  2.5  class 2 duration  1 to 5 sec. char ge/dischar ge current  50ma max.   class 1,2  between terminals and body speci?ed  value no abnorminality  t est methods and remarks  metal globule method  applied voltage   rated v oltage  2.5,   duration   1 to 5 sec.,   char ge/discharge current    50ma max.  insulation resistance speci?ed  v a lue t emperatur e compensating  class1  multilayer type 10000  min. high permittivity class2  multilayer type  characteristics  b rated ivoltage  16vdc 1200pf  22000pf item     5000m   min 220000pf   500m   min 470000pf   200m   min 1000000pf   100m   min 4700000pf   20m   min 2200000pf   50m   min 10000000pf   20m   min 10000000pf   20m   min rated ivoltage  25vdc 10000000pf   20m  min rated ivoltage  35vdc 1000000pf   100m   min 2200000pf   50m   min 4700000pf   20m   min rated ivoltage  50vdc 100pf  39000pf   5000m   min 47000pf  100000pf   1000m   min 220000pf   500m   min 470000pf   200m   min 1000000pf   100m   min multilayer type  characteristics  f rated ivoltage  10vdc 4700000pf   50m   min 10000000pf   25m   min rated ivoltage  16vdc 220000pf   500m   min 470000pf   500m   min 1000000pf   250m   min 2200000pf   125m   min rated voltage  25vdc 10000pf  47000pf  item j    1000m   min rated voltage  35vdc 10000000pf   25m   min rated voltage  50vdc 10000pf  100000pf    000m   min 220000pf  470000pf   500m   min 1000000pf   250m   min  t est methods and remarks  applied voltage   rated voltage,   duration    60  5 sec. 6  capacitance  speci?ed  v alue t emperatur e compensating  class1  multilayer type  0.5pf  5%  10% high permittivity class2  multilayer type  characteristics  b   10%  20%  item j multilayer type characteristics  f  80 ` 20 %  t est methods and remarks  measuring fr equency   1mhz  10     class 1   c Q 1000pf    measuring voltage   1.0  0.5vrms  class 1  c Q 1000pf   bias application   none    1khz  10     class 1   c  1000pf       1.0  0.2vrms  class 1  c  1000pf    1khz  10     class 2   c Q 10  f       1.0  0.2vrms  class 2   c Q 10  f    120hz  10     class 2   c  10  f       0.5  0.1vrms  class 2   c  10  f withstanding voltage is also referred to as "voltage proof" under iec speci?cations. axial leaded ceramic capacitors

  leaded_c_reli-prp3 leaded_c_reli_e-01   reliabilitydata   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.   q or tangent of loss angle tan ? speci?ed  value t emperatur e compensating  class1  multilayer type 30pf or under  q R 400  20c 33pf or over  q R 1000 c  nominal capacitance  pf  high permittivity class2  multilayer type  characteristics  b  rated ivoltage  16vdc 1200pf  22000pf itemj    3.5% max 100000pf   5.0% max 220000pf  470000pf   5.0% max 1000000pf  2200000pf   7.5% max 4 7 00000pf  10000000pf   12.5% max rated ivoltage  2 5vdc 10000000pf   12.5% max rated ivoltage  35vdc 1000000pf   5.0% max 2200000pf  4700000pf   7.5% max rated ivoltage  50vdc 100pf  39000pf   3.5% max 47000pf  1000000pf   5.0% max multilayer type  characteristics  f rated ivoltage  10vdc 4700000pf  10000000pf   17.5% max rated ivoltage  16vdc 220000pf   10.0% max 470000pf   10.0% max 1000000pf   17.5% max 2200000pf   15.0% max rated ivoltage  25vdc 10000pf  47000pf  item j    7.5% max rated ivoltage  35vdc 10000000pf   17.5% max rated ivoltage  50vdc 10000pf  100000pf   7.5% max 220000pf  470000pf   10.0% max 1000000pf   15.0% max  t est methods and remarks  measuring fr equency   1mhz  10     class 1   c Q 1000pf    measuring voltage   1.0  0.5vrms  class 1  c Q 1000pf   bias application   none    1khz  10     class 1   c  1000pf       1.0  0.2vrms  class 1  c  1000pf    1khz  10     class 2   c Q 10  f       1.0  0.2vrms  class 2   c Q 10  f    120hz  10     class 2   c  10  f       0.5  0.1vrms  class 2   c  10  f  capacitance    change due to t emperatur e or rate of capacitance change when voltage is not applied speci?ed  value t emperatur e compensating  class1  multilayer type ch   0  60 sl    ` 350   1000 [ppm/ ] high permittivity class2  multilayer type  characteristics  b   10% multilayer type  characteristics  f  30 ` 85 %  test methods and remarks  measur ement of capacitance at 20   and 85  ,   25   shall be made to calculate temperature characteristic by the following equation.  class 1 c 85  c 20     10 6 ppm/  c 20  t change of maximum capacitance deviation in step 1 to 5  class 2  t emperature at step 1  20    temperature at step 4  85 temperature at step 2     25    temperature at step 5  20 temperature at step 3  20     reference temperature  9  terminal strength t ensile speci?ed  v a lue t emperatur e compensating  class1  multilayer type no abnomalities, such as cuts or looseness of terminals. high permittivity  class2  multilayer type  characteristics  b  multilayer type  characteristics  f   test methods and remarks  apply the stated tensile for ce pr ogr essively in the direction to draw terminal.  nominal wire diameter mm tensile force n duratio s 0.45 19.6 5 torsional speci?ed  va lue t emperatur e compensating  class1  multilayer type no abnomalities, such as cuts or looseness of terminals. high permittivity  class2  multilayer type  characteristics  b  multilayer type  characteristics  f  t est methods and remarks  suspend a mass at the end the terminal, incline the body thr ough angle of 90? and r etur n it to initial position. this operation is done over a period of 5 sec. then second bend in the opposite direction shall be made. number of bends    2 times  nominal wire diameter mm bending force n mass weight kg 0.45 2.45 0.25 withstanding voltage is also referred to as "voltage proof" under iec speci?cations. axial leaded ceramic capacitors

  leaded_c_reli-prp4 leaded_c_reli_e-01   reliabilitydata   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  10  resistance to vibration speci?ed  value t emperatur e  compensating class1  multilayer type appearance    no signi?cant abnomality withstanding v oltage    no abnomality capacitance   4.7pf or under   w ithin   0.5pf 5.6pf  8.2pf   within   10% 10pf or over   within   5% q  30pf or under   q R 400+20c   33pf or over     q R 1000 insulation r esistance    10000m  min. c  nominal capacitance   [pf] h i gh permittivity  class2  multilayer type  characteristics  b  appearance :  no signi?cant abnomality withstanding voltage :  no abnomality rated voltage  16vdc capacitance   within   10%  1200pf  22000pf  item j    within   20% 220000pf~10000000pf   within   10% tan   1200pf  2 2000pf item j    3.5% max 220000pf  470000pf   5.0% max 1000000pf  2200000pf   7.5% max 4700000pf  10000000pf   12.5% max insulation resistance  1200pf  2 2000pf  item j    5000m   min 220000pf   500m   min 470000pf   200m   min 1000000pf   100m   min 2200000pf   50m   min 4700000pf  10000000pf   20m   min rated v oltage  25vdc capacitance   within   10% tan   10000000pf   1 2.5% max insulation resistance  10000000pf   2 0m   min rated v oltage  35vdc capacitance   within   10% tan   1000000pf   5 .0% max 2200000pf  4700000pf   7.5% max insulation resistance  1000000pf   1 00m   min 2200000pf   50m   min 4700000pf   20m   min rated v oltage  50vdc capacitance   within   10% tan   100pf  3 9000pf   3.5% max 47000pf  1000000pf   5.0% max insulation resistance  100pf  39000pf   5000m   min 47000pf  100000pf   1000m   min 220000pf   500m   min 470000pf   200m   min 1000000pf   100m   min multilayer type characteristics  f  appearance :  no signi?cant abnomality withstanding v o ltage :  no abnomality rated v oltage  10vdc capacitance   within  80   ` 20   % tan   4700000pf  1 0000000pf   17.5% max insulation resistance  4700000pf   5 0m   min 10000000pf   25m   min rated v oltage  16vdc capacitance   within  80   ` 20   % tan   220000pf   1 0.0% max 470000pf   10.0% max 1000000pf   17.5% max 2200000pf   15.0% max insulation resistance  220000pf   500m   min 470000pf   500m   min 1000000pf   250m   min 2200000pf   125m   min withstanding voltage is also referred to as "voltage proof" under iec speci?cations. axial leaded ceramic capacitors to next page

  leaded_c_reli-prp5 leaded_c_reli_e-01   reliabilitydata   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  10  resistance to vibration speci?ed  value h i gh permittivity  class2  multilayer type characteristics  f  rated v oltage  25vdc capacitance   within  80   ` 20   % tan   10000pf  4 7000pf  item j    7.5% max insulation resistance  10000pf  4 7000pf item j    1000m   min rated voltage  35vdc capacitance   within  80   ` 20   % tan   10000000pf   1 7.5% max insulation resistance  10000000pf   2 5m   min rated v oltage  50vdc capacitance   within  80   ` 20   % tan   10000pf  1 00000p     7.5% max 220000pf  470000pf   10.0% max 1000000pf   15.0% max insulation resistance  10000pf  1 00000p     1000m   min 220000pf  470000pf   500m   min 1000000pf   250m   min  t est methods and remarks  accor ding to jis c 5102 clause 8.2 vibration type   a dir ections   2 hrs each in x, y and z dir ections t otal   6 hrs fr equency range   10 to 55 to 10hz  1min  amplitude   1.5 mm mounting method   soldering onto the pc boar d 11  free fall speci?ed  value t emperatur e  compensating class1  multilayer type appearance  no signi?cant abnomality withstanding v oltage  no abnomality capacitance  4.7pf or under   within   0.5pf 5.6pf  8.2pf   within   10% 10pf or over   within   5% q  30pf or under  q R 400+20c    33pf or over  q R 1000 insulation r esistance  10000m   min. c  nominal capacitance[pf] h i gh permittivity  class2  multilayer type  characteristics  b  appearance  no signi?cant abnomality withstanding v oltage  no abnomality rated v oltage  16vdc capacitance    1200pf  2 2000pf  item j    within   20% 220000pf  10000000pf  within   10% tan   1200pf  22000pf  item j    3.5% max 220000pf  470000pf   5.0% max 1000000pf  2200000pf   7.5% max 4700000pf  10000000pf   12.5% max insulation r esistance  1200pf  22000pf  item j    5000m   min 220000pf   500m   min 470000pf   200m   min 1000000pf   100m   min 2200000pf   50m   min 4700000pf  10000000pf   20m   min rated v oltage  25vdc capacitance   within   10% tan ? 10000000pf   1 2.5% max insulation resistance  10000000pf   20m   min rated v oltage  35vdc capacitance   within   10% tan   1000000pf   5 .0% max 2200000pf  4700000pf   7.5% max insulation r esistance  1000000pf   100m   min 2200000pf   50m   min 4700000pf   20m   min rated v oltage  50vdc capacitance   within  10% tan ? 100pf  3 9000pf   3.5% max 47000pf  1000000pf   5.0% max insulation r esistance  100pf  39000pf   5000m   min 47000pf  100000pf   1000m   min 220000pf   500m   min 470000pf   200m   min 1000000pf   100m   min withstanding voltage is also referred to as "voltage proof" under iec speci?cations. axial leaded ceramic capacitors to next page

  leaded_c_reli-prp6 leaded_c_reli_e-01   reliabilitydata   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  11  free fall speci?ed  value h i gh permittivity  class2  multilayer type characteristics  f  appearance  no signi?cant abnomality withstanding v oltage  no abnomality rated v oltage  10vdc capacitance   within  80   ` 20   % tan   4700000pf  1 0000000pf  17.5% max  insulation r esistance  4700000pf   50m   min 10000000pf   25m   min rated v oltage  16vdc capacitance   within  80   ` 20   % tan   220000pf   1 0.0% max 470000pf   10.0% max 1000000pf   17.5% max 2200000pf   15.0% max insulation r esistance  220000pf   500m   min 470000pf   500m   min 1000000pf   250m   min 2200000pf   125m   min rated v oltage  25vdc capacitance   within  80   ` 20   % tan   10000pf  4 7000pf  item j    7.5% max insulation resistance  10000pf  47000pf  item j  1000m   min rated voltage  35vdc capacitance   within  80   ` 20   % tan   10000000pf   1 7.5% max insulation r esistance  10000000pf   25m   min rated v oltage  50vdc capacitance   within  80   ` 20   % tan   10000pf  1 00000pf   7.5% max 220000pf  470000pf   10.0% max 1000000pf   15.0% max insulation r esistance  10000pf  100000pf   1000m   min 220000pf  470000pf   500m   min 1000000pf   250m   min  t est methods and remarks  dr op t est   fr ee fall impact material   floor height   1 m t otal number of dr ops   5 times 12  body strength speci?ed  v a lue t emperatur e  compensating class1  multilayer type no abnomality such as damage. high permittivity  class2  multilayer type characteristics  b  multilayer type characteristics  f   t est methods and remarks  applied for ce   19.6n duration   5 sec. speed   shall attain to speci?ed for ce in 2 sec.   1.5mm  025type 13  solderability  speci?ed  value t emperatur e  compensating class1  multilayer type at least 75% of lead surface is covered with new solder.  high permittivity  class2  multilayer type characteristics  b  multilayer type characteristics  f   t est methods and remarks  solder temperatur e   230  5  duration   2  0.5 sec.  this test may be applicable after 6 months storage.  withstanding voltage is also referred to as "voltage proof" under iec speci?cations. axial leaded ceramic capacitors

  leaded_c_reli-prp7 leaded_c_reli_e-01   reliabilitydata   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  14  soldering speci?ed  value t emperatur e  compensating class1  multilayer type appearance  no signi?cant abnomality withstanding v oltage  no abnomality capacitance change  8.2pf or under    within   0.25pf 10pf or over    within   2.5% q  30pf or under   q R 400+20c    33pf or over  q R 1000 insulation r esistance  10000m   min. c  nominal capacitance[pf] h i gh permittivity  class2  multilayer type  characteristics  b  appearance  no signi?cant abnomality withstanding voltage  no abnomality rated v oltage  16vdc capacitance change  1200pf  2 2000pf  item j    within   7.5% 220000pf  10000000pf   within   10.0% tan   1200pf  22000pf  item j    3.5% max 220000pf  470000pf   5.0% max 1000000pf  2200000pf   7.5% max 4700000pf  10000000pf    12.5% max insulation r esistance  1200pf  22000pf  item j    5000m   min 220000pf   500m   min 470000pf    200m   min 1000000pf   100m   min 2200000pf   50m   min 4700000pf  10000000pf   20m   min rated v oltage  25vdc capacitance change  10000000pf   within   1 0.0% tan   10000000pf   12.5% max insulation r esistance  10000000pf   20m   min rated v oltage  35vdc capacitance change    1000000pf  4 700000pf   within   10.0% tan   1000000pf   5.0% max 2200000pf  4700000pf   7.5% max insulation r esistance  1000000pf   100m   min 2200000pf   50m   min 4700000pf   20m   min rated v oltage  50vdc capacitance change  100pf  3 9000pf   within   7.5% 47000pf  1000000pf   within   10.0% tan ? 100pf  39000pf   3.5% max 47000pf  1000000pf   5.0% max insulation r esistance  100pf  39000pf   5000m   min 47000pf  100000pf   1000m   min 220000pf   500m   min 470000pf   200m   min 1000000pf   100m   min multilayer type characteristics  f  appearance  no signi?cant abnomality withstanding v oltage  no abnomality rated v oltage  10vdc capacitance change  within   20% tan   4700000pf  10000000pf   17.5% max insulation r esistance  4700000pf   50m   min 10000000pf   25m   min rated v oltage  16vdc capacitance change  within   20% tan ? 220000pf  470000pf   10.0% max 1000000pf   17.5% max 2200000pf   15.0% max insulation r esistance  220000pf  470000pf   500m   min 1000000pf   250m   min 2200000pf   125m   min rated v oltage  25vdc capacitance change  within   20% tan   10000pf  4 7000pf item j  7.5% max insulation resistance  10000pf  47000pf  item j  1000m   min withstanding voltage is also referred to as "voltage proof" under iec speci?cations. thermal shock is also referred to as "rapid change of temperature" under iec speci?cations. axial leaded ceramic capacitors to next page

  leaded_c_reli-prp8 leaded_c_reli_e-01   reliabilitydata   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  14  soldering speci?ed  value h i gh permittivity  class2  multilayer type characteristics  f  rated v oltage  35vdc capacitance change  within   20% tan   10000000pf   1 7.5% max insulation r esistance  10000000pf   25m   min rated v oltage  50vdc capacitance change  10000pf  1 000000pf   within   20.0% tan   10000pf  1 00000pf   7.5% max 220000pf  470000pf   10.0% max 1000000pf   15.0% max insulation r esistance  10000pf  100000pf   1000m   min 220000pf  470000pf   500m   min 1000000pf   250m   min  t est methods and remarks  solder temperatur e   270  5  duration   5  0.5 sec. immersed conditions   inserted into the pc boar d  with t=1.6mm, hole=1.0mm diameter preconditioning   1 hr of pr econditioning at 150  0 10   followed by 48  4 hrs of recovery under the standard condition. recovery   recovery for the following period under the standard condition after the test. 24  2 hrs  class 1  48  4 hrs  class 2  15  resistance to solvent  speci?ed  value t emperatur e  compensating class1  multilayer type no signi?cant abnormality in appearance and legible marking. h igh permittivity  class2  multilayer type  characteristics  b  multilayer type characteristics  f   t est methods and remarks  accor ding to jis c 5102 clause 8.7.4. t ype of test   method 1 solvent temperatur e   20 to 25  duration   30  5 sec. solvent t ype   a in t able 23, isopr opyl alcohol 16  thermal shock  speci?ed  value t e mperatur e  compensating class1  multilayer type appearance  no signi?cant abnomality withstanding v oltage  no abnomality capacitance change  8.2pf or under   within   0.5pf 10pf or over   within   5.0% q   8.2pf or under  q R 200+10c    10pf  30pf   q R 275+2.5c    33pf or over  q R 350 insulation r esistance  1000m   or over c  nominal capacitance[pf] h i gh permittivity  class2  multilayer type  characteristics  b  appearance  no signi?cant abnomality withstanding v o ltage  no abnomality rated v oltage  16vdc capacitance change  1200pf  2 2000pf  item j  within   12.5% 220000pf  10000000pf    within   15.0% tan ? 1200pf  2 2000pf  item j  5.0% max 220000pf  470000pf    7.5% max 1000000pf  2200000pf    10.0% max 4700000pf  10000000pf    22.5% max insulation resistance  1200pf  22000pf  item j  1000m   min 220000pf   125m   min 470000pf    50m   min 1000000pf    25m   min 2200000pf    12.5m   min 4700000pf  10000000pf    5m   min rated voltage  25vdc capacitance change  10000000pf    within   15.0% tan   10000000pf    1 5.0% max insulation r esistance  10000000pf    5m   min rated v oltage  35vdc capacitance change  1000000pf    w ithin   15.0% 2200000pf  4700000pf    within   15.0% tan ? 1000000pf    7 .5% max 2200000pf  4700000pf    10.0% max insulation resistance  1000000pf    25m   min 2200000pf     25m   min 4700000pf    5m   min withstanding voltage is also referred to as "voltage proof" under iec speci?cations. thermal shock is also referred to as "rapid change of temperature" under iec speci?cations. axial leaded ceramic capacitors to next page

  leaded_c_reli-prp9 leaded_c_reli_e-01   reliabilitydata   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  16  thermal shock  speci?ed  value h i gh permittivity  class2  multilayer type characteristics  b  rated v oltage  50vdc capacitance change  100pf  3 9000pf   within   12.5% 47000pf  1000000pf    within   15.0% tan ? 100pf  39000pf    5.0% max 47000pf  1000000pf    7.5% max insulation resistance  100pf  39000pf    1000m   min 47000pf  100000pf    500m   min 220000pf   250m   min 470000pf    100m   min 1000000pf     50m   min multilayer type characteristics  f appearance  no signi?cant abnomality withstanding voltage  no abnomality rated v oltage  10vdc capacitance change    within   30.0% tan   4700000pf  10000000pf  20.0% max insulation r esistance  4700000pf   10m   min 10000000pf    5m   min rated v oltage  16vdc capacitance change    within   30.0% tan   220000pf  470000pf    15.0% max 1000000pf   22.5% max 2200000pf    17.5% max insulation r esistance  220000pf    100m   min 470000pf    50m   min 1000000pf    25m   min 2200000pf    25m   min rated v oltage  25vdc capacitance change    within   30% tan   10000pf  4 7000pf  item j  12.5% max insulation resistance  10000pf  47000pf  item j  500m   min rated voltage  35vdc capacitance change    within   30.0% tan   10000000pf    2 0.0% max insulation r esistance  10000000pf    5m   min rated v oltage  50vdc capacitance change  10000pf  1 000000pf    within   30.0% tan ? 10000pf  100000pf    12.5% max 220000pf  470000pf    15.0% max 1000000pf   17.5% max insulation r esistance  10000pf  100000pf    500m   min 220000pf  470000pf    250m   min 1000000pf   50m   min  t est methods and remarks  conditions for 1 cycle step temperature ? duration   min.  1 room temperature within 3 2  25  0   3 30  3 3 room temperature within 3 4  85  3   0 30  3 5 room temperature within 3 number of cycles   5 preconditioning   1 hr of pr econditioning at 150  0 10   followed by 48  4 hrs of recovery under the standard condition.  recovery   recovery for the following period under the standard condition after the removal from test chamber. 24  2 hrs   class 1  48  4 hrs   class 2  withstanding voltage is also referred to as "voltage proof" under iec speci?cations. thermal shock is also referred to as "rapid change of temperature" under iec speci?cations. axial leaded ceramic capacitors

  leaded_c_reli-prp10 leaded_c_reli_e-01   reliabilitydata   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  17  damp heat  steady state  speci?ed  value t emperatur e  compensating class1  multilayer type appearance  no signi?cant abnomality withstanding v oltage  no abnomality capacitance change  8.2pf or under   w ithin   0.5pf 10pf or over   within   5.0% q  8.2pf or under  q R 200  10c    10pf  30pf  q R 275  2.5c    33pf or over  q R 350 insulation r esistance  1000m   min c  nominal capacitance  pf  h i gh permittivity  class2  multilayer type  characteristics  b  appearance  no signi?cant abnomality withstanding v oltage  no abnomality rated v oltage  16vdc capacitance change  1200pf  2 2000pf  item j    within   12.5% 220000pf  10000000pf    within   15.0% tan ? 1200pf  22000pf  item j    5.0% max 220000pf  470000pf    7.5% max 1000000pf  2200000pf    10.0% max 4700000pf  10000000pf    22.5% max insulation resistance  1200pf  22000pf  item j    1000m   min 220000pf   125m   min 470000pf    50m   min 1000000pf    25m   min 2200000pf    12.5m   min 4700000pf  10000000pf    5m   min rated voltage  25vdc capacitance change  10000000pf    w ithin   15.0% tan ? 10000000pf    1 5.0% max insulation r esistance  10000000pf    5m   min rated v oltage  35vdc capacitance change  1000000pf    w ithin   15.0% 2200000pf  4700000pf    within   15.0% tan ? 1000000pf    10.0% max 2200000pf  4700000pf    10.0% max insulation resistance  1000000pf    25m   min 2200000pf    25m   min 4700000pf    5m   min rated v oltage  50vdc capacitance change  100pf  3 9000pf    within   12.5% 47000pf  1000000pf   within   15.0% tan ? 100pf  39000pf    5.0% max 47000pf  1000000pf    7.5% max insulation resistance  100pf  39000pf    1000m   min 47000pf  100000pf    500m   min 220000pf   250m   min 470000pf    100m   min 1000000pf    50m   min multilayer type characteristics  f  appearance  no signi?cant abnomality withstanding voltage  no abnomality rated v oltage:10vdc capacitance change     within   30.0% tan  : 4700000pf~10000000pf    20.0% max insulation r esistance: 4700000pf    10m   min 10000000pf    5m   min rated v oltage:16vdc capacitance change    within   30.0% tan  : 220000pf  470000pf    15.0% max 1000000pf   22.5% max 2200000pf    17.5% max insulation r esistance: 220000pf   100m   min 470000pf     50m   min 1000000pf    25m   min 2200000pf    25m   min withstanding voltage is also referred to as "voltage proof" under iec speci?cations. axial leaded ceramic capacitors to next page

  leaded_c_reli-prp11 leaded_c_reli_e-01   reliabilitydata   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  18  loading under damp heat  speci?ed  value t emperatur e  compensating class1  multilayer type appearance  no signi?cant abnomality withstanding v oltage  no abnomality capacitance change  8.2pf or under    w ithin   0.75pf 10pf or over   within   7.5% q  30pf or under   q R 100  10/3*c    33pf or over  q R 200 insulation r esistance   500m   min c  nominal capacitance  pf  h i gh permittivity  class2  multilayer type  characteristics  b  appearance  no signi?cant abnomality withstanding v oltage  no abnomality rated v oltage  16vdc capacitance change  1200pf  2 2000pf  item j  within   12.5% 220000pf  470000pf   within   15.0% 1000000pf  10000000pf   within   22.5% tan   1200pf  2 2000pf  item j  5.0% max 220000pf  470000pf   7.5% max 1000000pf  2200000pf   10.0% max 4700000pf  10000000pf    22.5% max insulation r esistance  1200pf  22000pf  item j  500m   min 220000pf   50m   min 470000pf   25m   min 1000000pf   12.5m   min 2200000pf   5.0m   min 4700000pf  10000000pf   2.5m   min rated v oltage  25vdc capacitance change  10000000pf   w ithin   22.5% tan   10000000pf   2 2.5% max insulation r esistance  10000000pf   2.5m   min rated v oltage  35vdc capacitance change  1000000pf   w ithin   15.0% 2200000pf   within   15.0% 4700000pf   within   22.5% tan   1000000pf   1 0.0% max 2200000pf  4700000pf   10.0% max insulation r esistance  1000000pf   12.5m   min 2200000pf   5.0m   min 4700000pf   2.5m   min rated v oltage  50vdc capacitance change  100pf  3 9000pf   within   12.5% 47000pf  1000000p   within   15.0% tan ? 100pf  3 9000pf   5.0% max 47000pf  1000000pf   7.5% max insulation r esistance  100pf  39000pf   500m   min 47000pf  100000pf   250m   min 220000pf   125m   min 470000pf   25m   min 1000000pf   12.5m   min 17  damp heat  steady state  speci?ed  value h i gh permittivity  class2  multilayer type characteristics  f  rated v oltage:25vdc capacitance change    within   30% tan  : 10000pf  47000pf  item j :12.5% max insulation resistance: 10000pf  47000pf  item j  500m   min rated voltage  35vdc capacitance change    within   30.0% tan  : 10000000pf    2 0.0% max insulation r esistance: 10000000pf    5m   min rated v oltage:50vdc capacitance change: 10000pf  1 000000pf    within   30.0% tan  : 10000pf  1 00000pf    12.5% max 220000pf  470000pf    15.0% max 1000000pf   17.5% max insulation r esistance: 10000pf  100000pf    500m   min 220000pf  470000pf    250m   min 1000000pf   50m   min  t est methods and remarks  t emperatur e   40  2  humidity   90 to 95 % rh duration   500hrs 24 0  hrs preconditioning   1 hr of pr econditioning at 150 0 10   followed by 48  4 hrs of recovery under the standard condition.  recovery   24  2 hrs of r ecovery under the standar d condition after the removal from test chamber.  class 1  1 hr of preconditioning at 150 10 0   followed by 48  4 hrs of recovery under the standard condition after the removal from chamber.  class 2 withstanding voltage is also referred to as "voltage proof" under iec speci?cations. axial leaded ceramic capacitors to next page

  leaded_c_reli-prp12 leaded_c_reli_e-01   reliabilitydata   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  18  loading under damp heat  speci?ed  value h i gh permittivity  class2  multilayer type characteristics  f  appearance  no signi?cant abnomality withstanding v oltage  no abnomality rated v oltage  10vdc capacitance change   within   30.0% tan   4700000pf  1 0000000pf   20.0% max insulation resistance  4700000pf   5m   min 10000000pf   2.5m   min rated v oltage  16vdc capacitance change   within   30.0% tan   220000pf  4 70000pf   15.0% max 1000000pf   22.5% max 2200000pf   17.5% max insulation r esistance  220000pf   50m   min 470000pf   25m   min 1000000pf   12.5m   min 2200000pf   12.5m   min rated v oltage  25vdc capacitance change   within   30.0% tan   10000pf  4 7000pf  item j  12.5% max insulation resistance  10000pf  47000pf  item j  250m   min rated voltage  35vdc capacitance change    within   30.0% tan   10000000pf   2 0.0% max insulation r esistance  10000000pf   2.5m   min rated v oltage  50vdc capacitance change  10000pf  1 000000pf   within   30.0% tan   10000pf  1 00000pf   12.5% max 220000pf  470000pf   15.0% max 1000000pf   17.5% max insulation r esistance  10000pf  100000pf   250m   min 220000pf  470000pf   125m   min 1000000pf   25m   min  t est methods and remarks  t emperatur e   40  2  humidity   90 to 95 % rh duration   500  24 0  hrs applied voltage   rated voltage  pr econditioning   1 hr of pr econditioning at 150  0 10   followed by 48  4 hrs of recovery under the standard condition. recovery    24  2 hrs of r ecovery under the standar d condition after the removal from test cham-ber.  class 1     1 hr of pr econditioning at 150 10 0   followed by 48  4 hrs of recovery under the standard condition after the removal from chamber.  class 2 19  high temperature lading test  speci?ed  value t emperatur e  compensating class1  multilayer type appearance  no signi?cant abnomality wi thstanding vo ltage  no abnomality ca pacitance ch ange  8.2pf or under   wi thin   0.3pf 10pf or over   wi thin   3.0% q   8.2pf or u nder  q R 200+10c    10pf  30pf  q R 2 75+2.5c    33pf or o ver  q R 350 insulation resistance  10 00m   min c  nominal ca pacitance[pf] high permittivity  class2  multilayer type characteristics  b appearance  no signi?cant abnomality withstanding v oltage  no abnomality rated v oltage  16vdc capacitance change  1200pf  2 2000pf  item j  within   12.5% 220000pf  470000pf   within   15.0% 1000000pf  10000000pf   within   22.5% tan ? 1200pf  2 2000pf  item j  5.0% max 220000pf  470000pf   7.5% max 1000000pf  2200000pf   10.0% max 4700000pf  10000000pf   22.5% max insulation r esistance  1200pf  22000pf  item j  1000m   min 220000pf   125m   min 470000pf   50m   min 1000000pf   25m   min 2200000pf   12.5m   min 4700000pf  10000000pf : 5.0m   min withstanding voltage is also referred to as "voltage proof" under iec speci?cations. axial leaded ceramic capacitors to next page

  leaded_c_reli-prp13 leaded_c_reli_e-01   reliabilitydata   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  19  high temperature lading test  speci?ed  value h i gh permittivity  class2  multilayer type characteristics  b  rated v oltage  25vdc capacitance change  10000000pf    within   22.5% tan ? 10000000pf   2 2.5% max insulation r esistance  10000000pf   5m   min rated v oltage  35vdc capacitance change  1000000pf   within   15.0% 2200000pf   within   15.0% 4700000pf   within   22.5% tan ? 1000000pf   1 0.0% max 2200000pf  4700000pf   10.0% max insulation r esistance  1000000pf   25m   min 2200000pf   25m   min 4700000pf   5m   min rated v oltage  50vdc capacitance change  100pf  3 9000pf   within   12.5% 47000pf~1000000pf   within   15.0% tan ? 100pf  3 9000pf   5.0% max 47000pf  1000000pf   7.5% max insulation r esistance  100pf  39000pf   1000m   min 47000pf  100000pf    500m   min 220000pf   250m   min 470000pf    100m   min 1000000pf   50m   min multilayer type characteristics  f  appearance  no signi?cant abnomality withstanding v oltage  no abnomality rated v oltage  10vdc capacitance change   within   30.0% tan ? 4700000pf  1 0000000pf   20.0% max insulation r esistance  4700000pf   10m   min 10000000pf   5m   min rated v oltage  16vdc capacitance change    30% tan   220000pf  4 70000pf   15.0% max 1000000pf   22.5% max 2200000pf   17.5% max insulation r esistance  220000pf   100m   min 470000pf   50m   min 1000000pf   25m   min 2200000pf   25m   min rated v oltage  25vdc capacitance change    within   30% tan ? 10000pf  4 7000pf item j  10.0% max insulation resistance  10000pf  47000pf  item j  500m   min rated voltage  35vdc capacitance change   within   30.0% tan ? 10000000pf   2 0.0% max insulation r esistance  10000000pf   5m   min rated v oltage  50vdc capacitance change  10000pf  1 000000pf   within  30.0% tan ? 10000pf  1 00000pf   10.0% max 220000pf  470000pf   12.5% max 1000000pf   17.5% max insulation r esistance  10000pf  100000pf   500m   min 220000pf  470000pf   250m   min 1000000pf   50m   min  t est methods and remarks  t emperatur e   85  3 0  duration   1000  48 0 hrs applied voltage    rated voltage  2  rated voltage  1.5 class 2    b 1000000pf  025t ype   b 220000pf  10000000pf  050t ype, 075type  preconditioning   1 hr of pr econditioning at 150  10 0   followed by 48  4 hrs of recovery under the standard condition.  recovery    24  2hrs of r ecovery under the standar d condition after the removal from test chamber.  class1    1 hr of preconditioning at 150 10 0   followed by 48  4 hrs of recovery under the standard condition after the removal from chamber.  class 2   note on standard condition   "standard condition" referred to herein is de?ned as follows  5 to 35   of temperature, 45 to 85% relative humidity, and 86 to 106kpa of air pressure. when there are questions concerning measurement results  in order to provide correlation data, the test shall be conducted under condition of 20  2  o f temperature, 60 to 70% relative humidity,  and 86 to 106kpa of air pressure.unless otherwise speci?ed, all the tests are conducted under the "standard condition." withstanding voltage is also referred to as "voltage proof" under iec speci?cations. axial leaded ceramic capacitors

  leaded_c_reli-prp14 leaded_c_reli_e-01   precautions   this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  1.  circuit design precautions  veri?cation of o perating environment, electrical rating and performance 1. a malfunction in medical equipment, spacecraft, nuclear reactors, etc. may cause serious harm to human life or have severe social rami?cations.  as such,  a n y capacitors to be used in such equipment may require higher safety and/or reliability considerations and should be clearly differentiated from components  u s ed in general purpose applications.  v e ri?cation o f  r ated voltage   dc rated voltage  1. the operating voltage for capacitors must always be lower than their rated values. i f  an ac voltage is loaded on a dc voltage, the sum of the two peak voltages should be lower than the rated value of the capacitor chosen.  for a circuit where  b o th an ac and a pulse voltage may be present, the sum of their peak voltages should also be lower than the capacitor's rated voltage.  s e lf-generated h e at (veri?cation of temperature) 1. if  the  capacitors  speci?ed  only  for  dc  use  are  used  in  ac  or  pulse  circuits,  the  ac  or  a  pulse  current  can  generate  heat  inside  the  capacitor  so  the  self- g e nerated  temperature  rise  should  be  limited  to  within  20  .    the  surface  temperature  measured  should  include  this  self-temperature  rise.    therefore,  it  is  required to limit capacitor surface temperature including self -generated heat should not exceed the maximum operating temperature of +85  .  o p erating e n vironment precautions 1. capacitors should not be used in the following environments:  1  e nvironmental c o nditions to avoid a. exposure to water or salt water. b . e xposure to moisture or condensation. c . e xposure to corrosive gases (such as hydrogen sul?de, sulfurous acid, chlorine, and ammonia)  t e chnical  c o nsider - ations 1-1.   when an ac or a pulse voltage is applied to capacitors speci?ed for dc use, even if the voltage is less than the rated voltage, the ac current or pulse current  r u nning through the capacitor will cause the capacitor to self-generate heat because of the loss characteristics.    t he  amount  of  heat  generated  depends  on  the  dielectric  materials  used,  capacitance,  applied  voltage,  frequency,  voltage  waveform,  etc.  the  surface  t e mperature c h anges due to emitted heat which differs by capacitor shape or mounting method.    please  c ontact  taiyo  yuden  with  any  questions  regarding  emitted  heat  levels  in  your  particular  application.  it  is  recommended  the  temperature  rise  be  measured in the actual circuit to be used. 1 - 2.  for  capacitors,  the  voltage  and  frequency  relationship  is  generally  determined  by  peak  voltage  at  low  frequencies,  and  by  self-generated  heat  at  high  f r equencies. ( r efer to the following curve.) 2.  pcb design precautions design of the capacitor mount 1. w hen capacitors are mounted onto a pc board, hole dimensions on the board should match the lead pitch of the component, if not it will cause breakage of the  terminals  or  cracking of terminal roots covered with resin as excess stress travels through the terminal legs.   as a result, humidity resistance performance would  be lost and may lead to a r eduction in insulation r esistance and cause a withstand voltage failur e. 3.  considerations for automatic insertion pr ecautions  adjustment automatic insertion machines  leaded components  1.  when inserting capacitors in a pc board by auto-insertion machines the impact load imposed on the capacitors should be minimized to prevent the leads from  chucking or clinching. t echnical  consider - ations   w hen installing pr oducts, care should be taken not to apply distortion stress as it may deform the products.   our company r ecommends the method to place the lead with fewer loads that join the product. 4.  soldering  precautions  selection of flux 1.  when soldering capacitors are on the board, ?ux should be applied thinly and evenly. 2.  f lux used should be with less than or equal to 0.1 wt% (equivalent to chroline) of halogenated content.  flux having a strong acidity content should not be applied. 3.  w hen using water-soluble ?ux, special care should be taken to properly clean the boards. w ave soldering 1.  t emperature, time, amount of solder, etc. are speci?ed in  accordance with the following recommended conditions. 2.  do not immerse the entir e capacitor in the ?ux during the soldering operation.  only solder the lead wires on the bottom of the board.   recommended conditions for using a soldering ir on: 1.  put the soldering ir on on the land-pattern.   soldering ir on's temperature - below 350    duration - 3 seconds or less   numbers of times - 1 times   the soldering ir on should not directly touch the capacitor. t echnical  consider - ations  selection of flux 1.   flux   is  used  to  increase  solderability  in  wave  soldering,  but  if  too  much  is  applied,  a  large  amount  of  flux  gas  may  be  emitted  and  may  detrimentally  affect  solderability .  t o minimize the amount of ?ux applied, it is r ecommended to use a ?ux-bubbling system. 2. with too much halogenated substance (chlorine, etc.) content is used to activate the ?ux, an excessive amount of residue after soldering may lead to corrosion of the  terminal electr odes or degradation of insulation r esistance on the surface of the capacitors. 3.  since the residue of water-soluble ?ux is easily dissolved by water content in the air, the residue on the surface of capacitors in high humidity conditions may cause a  degradation  of  insulation  resistance and therefore affect the reliability of the components. the cleaning methods and the capability of the machines used should also  be considered car efully when selecting water -soluble ?ux.  wave soldering 1.  if  capacitors  are  used  beyond  the  range  of  the  recommended  conditions,  heat  stresses  may  cause  cracks  inside  the  capacitors,  and  consequently  degrade  the  r eliability of the capacitors.  2.  when  the  capacitors  are  dipped  in  solder,  some  soldered  parts  of  the  capacitor  may  melt  due  to  solder  heat  and  cause  short-circuits  or  cracking  of  the  ceramic  material.  deterioration of the r esin coating may lower insulation r esistance and cause a r eduction of withstand voltage.  recommended conditions for using a soldering iron: 1.if products ar e used beyond the range of the recommended conditions,heat stress may deform the products,and consequently degrade the reliability of the products.

  leaded_c_reli-prp15 leaded_c_reli_e-01   precautions ?  this catalog contains the typical speci?cation only due to the limitation of space.  when you consider purchase of our products, please check our speci?cation.    for details of each product (characteristics graph, reliability information, precautions for use, and so on), see our web site (http://www.ty-top.com/) or cd catalogs.  5.  cleaning precautions  board  cleaning 1.  w hen cleaning the mounted pc boards, make sure that cleaning conditions are consistent with prescribed usage conditions. t e chnical  consider - ations 1.  t he resin material used for the outer coating of capacitors is occasionally a wax substance for moisture resistance which can easily be dissolved by some solutions.    so befor e  cleaning, special care should be taken to test the component ? s vulnerability to the solutions used. when  u sing  water-soluble  ?ux  please  clean  the  pcb  with  puri?ed  water  suf?ciently  and  dry  thoroughly  at  the  end  of  the  process.    insuf?cient  washing  or  drying  could lower the r e liability of the capacitors. 6.  p ost-cleaning-process pr ecautions  application of re sin molding, etc. to the pcb and components. 1.  p lease contact your local taiyo yuden sales of?ce before performing resin coating or molding on mounted capacitors.  please verify on the actual application that  the coating pr o cess will not adversely af fect the component quality. te chnical  consider - ations 1-1.  t he thermal expansion and coef?cient of contraction of the molded resin are not necessarily matched with those of the capacitor.  the capacitors may be exposed  to  s tresses due to thermal expansion and contraction during and after hardening.   this may lower the speci?ed characteristics and insulation resistance or cause  r e duced withstanding voltage by cracking the ceramic or separating the coated resin from the ceramics. 1-2.  w ith some types of mold resins, the resin's decomposition gas or reaction gas may remain inside the resin during the hardening period or while left under normal  conditions, causing a deterioration of the capacitor's performance. 1-3.  s ome mold resins may have poor moisture proo?ng properties.   please verify the contents of the resins before they are applied. 1-4.  p lease contact taiyo yuden before using if  the hardening process temperature of the mold resins is higher than the operating temperature of the capacitors. 7.  h andling pr ecautions  mechanical considerations 1. be careful not to subject the capacitors to excessive mechanical shocks.   withstanding voltage failure may result. 2.  i f ceramic capacitors are dropped onto the ?oor or a hard surface they should not be used. t e chnical  consider - ations 1.  b ecause the capacitor is made of ceramic, mechanical shocks applied to the board may damage or crack the capacitors. 2.  c eramic capacitors which are dropped onto the ?oor or a hard surface may develop defects and have a higher risk of failure over time. 8.  storage conditions pr e cautions  storage 1. to  maintain the solderability of terminal electrodes and to keep the packaging material in good condition, care must be taken to control temperature and humidity  in  t he storage area.  humidity should especially be kept as low as possible. recommended conditions: ambient temperature below 40  ?   humidity below 70% rh.  pro ducts should be used within 6 months after delivery.  after the above period, the solderability should be checked before using the capacitors. 2.  c apacitors should not be kept in an environment ?lled with decomposition gases such as sulfurous hydrogen, sulfurous acid, chlorine, ammonia, etc. 3.  c apacitors should not be kept in a location where they may be exposed to moisture,  condensation or direct sunlight. t e chnical  consider - ations 1.  u nder high temperature/high humidity conditions, the decrease in solderability due to the oxidation of terminal electrodes and deterioration of taping and packaging  characteristics may be accelerated. 
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