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		  Datasheet File OCR Text:


		    dimensions             type   267   n   series  is  specially  designed  to  smd,  based  on  our  technology  of  chip  tantalum  capacitors  acquired  over  many  years.  fully - molded construction provides excellent mechanical protection, superior moisture resistance and high soldering heat resis tance.   this  series  is  high - reliability  capacitors  developed  for  devices,  such  as  automotive  electric  components,  to  be  used  under  severe  environmental conditions.           1.  suitable for automotive electronics, such as engine control units, abs, air bags,  and   etc.   2.  aec - q200 compliant   3.  lead - free and rohs compliant                                                       features       rating       stsndard rating     august, 201 0     type   267   n   series   (aec - q200 compliant)         [ b case ] [ a case ] w t w t [ c  case ] t w p 1 p 2 l c p 1 t [ d case ] w  (mm) case code eia code l0.2 w0.2 t0.2 p 1 0.2 p 2 min. c0.1 a 3216 3.2 1.6 1.6 0.75 1.4 1.2 b 3528 3.5 2.8 1.9 0.8 1.5 2.2 c 6032 6.0 3.2 2.5 1.3 3.0 2.2 d 7343 7.3 4.4 2.8 1.3 4.0 2.4     r.v.(vdc)      0.1 a 0.15 a 0.22 a 0.33 a 0.47 a a,b 0.68 a a a,b     1 a a a a,b     1.5 a a a,b a,b     2.2 a a,b a,b b,c     3.3 a a,b a,b b b,c     4.7 a a a,b a,b b,c c     6.8 a a a,b a,b b,c c c,d    10 a a,b a,b a,b b,c c,d    15 a a,b a,b b,c c c    22 b a,b a,b,c b,c c,d d    33 b a,b b,c c,d d    47 c c d c,d    68 c d   100 cap.(  m          item rating remarks category temperature range  (operating temperature range)                                      1

   ordering information                                              note ( 1 )  product date sign is shown in accordance with appendix 1 table 13 of jis c 5101 - 1   ( 2 )  rated voltage of a case size is show n bellow in accordance with appendix 1 table 9 of jis c 5101 - 1     rated  voltage   4   6.3   10   16   20   25   35   code   g   j   a   c   d   e   v     ( 3 )  rated capacitance of a case size is shown bellow, with 1 alphabet character and 1 number,    in accordance with appendix 1 table 10 a nd appendix 1 table 11 of jis c 5101 - 1     capacitance ( f)   0.1   0.15   0.22   0.33   0.47   0.68   code   a5   e5   j5   n5   s5   w5   capacitance ( f)   1.0   1.5   2.2   3.3   4.7   6.8   code   a6   e6   j6   n6   s6   w6   capacitance ( f)   10   15   22   33   47   68   code   a7   e7   j7   n7   s7   w7     marking        267 n 1002 226 m r c type series rated  voltage capacitance capacitance  tolerance style of reeled package case code                                    [a case]   date code ( 1 )   )   rated capacitance tolerance   (+/ - 10% notation)   jw6 a   d.c. rated voltage  ( 2 )   rated capacitance (f)  ( 3 )   anode notation   [c,d case]     106k     16 a   rated capacitance tolerance   (k:+/ - 10%)   [b case]     474      35 a   rated capacitance tolerance   (+/ - 10% notation )   rated capacitance in pf   date code ( 1 )   )   d.c. rated voltage   anode notation                                 date code ( 1 )   )   rated capacitance tolerance   (+/ - 10% notation)   [a case]   jw6 a   d.c. rated voltage  ( 2 )   rated capacitance (f)  ( 3 )   anode notation   [c,d case]     106k     16 a   rated capacitance tolerance   (k:+/ - 10%)   [b case]     474      35 a   rated capacitance  tolerance   (+/ - 10% notation)   rated capacitance in pf   date code ( 1 )   )   d.c. rated voltage   anode notation    marking rated voltage marking capacitance capacitance tolerance marking code reel size anode notation case code eia code 4001 4dvc 104 0.1  m      180 reel        m      180 reel        m   330 reel        m   330 reel        m      m      m    m    m    m    m    m    m    m    m    m    m    m      2

   catalog numbers and rating of standard products                                                                                                    in order to expect the self alignment effect, it is recommended that the land width is almost    the same size as terminal of capacitor, and space between lands(c) nearly equal to the space   between terminals for ap propriate soldering.           recommended solder pa d layout     august ,201 0      a b c  rated voltage capacitance case code (vdc) ( m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        m       (mm) case eia size code flow reflow a 3216 3.0 2.0 1.5 1.5 b 3528 3.2 2.0 2.4 1.8 c 6032 4.2 2.4 2.5 3.3 d 7343 5.2 2.4 2.7 4.6 b c a  3

        4  rated voltage capacitance case code (vdc) ( m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              :no code for single item. r(n   or l(p         m     

   performance           no .   item (1)   performance   test method   1   leakage current (a)   shall not exceed 0.01 cv or   0.5 a whichever is greater.   iec 60384 - 1 , 4.9   applied voltage : rated voltage   duration : 5 min   measuring temperature : room tempera ture   2   capacitance (f)   shall be within tolerance of   the nominal value   specified.   iec 60384 - 1 , 4.7   measuring frequency : 120 hz  20%   measuring voltage : 0.5 vrms +1.5 ~ 2 vdc   measuring temperature : room temperature   3   dissipation factor   shall  not  exceed   the  values  shown  in  catalog  numbers   and rating of standard products  .   iec 60384 - 1 , 4.8   measuring frequency : 120 hz  20%   measuring voltage : 0.5 vrms +1.5 ~ 2 vdc   measuring temperature : room temperature   4   equivalent series resistance   shall  not  exceed  t he  values  shown  in  catalog  numbers   and rating of standard products .   measuring frequency : 1 0 0  k hz   measuring temperature : 20c   5   characteristics    at high and lowtemperature     iec 60384 - 1 , 4.29     step   1   leakage current   capacitance   dissipation factor   shall   not exceed the value in no.1.   shall be within tolerance of   the nominal value   specified.   shall  not  exceed  the  values  shown  in  catalog  numbers   and rating of standard products .   measuring temperature : 20  2c   step   2   leakage current     capacitance   change   d issipation factor   shall not exceed the values shown in catalog numbers   and rating of standard products .   shall be   within       % of the value at step 1    shall  not  exceed  the  values  shown  in  catalog  numbers   and rating of standard products .   measuring temperatu re :  - 55  3c   step   3   leakage current   capacitance change   dissipation factor   shall not exceed the value in no.1.   shall be within  2% of the value at step 1.   shall  not  exceed  the  values  shown  in  catalog  numbers   and rating of   standard products.   measuring  temperature : 20  2c   step   4   leakage current   capacitance   change   dissipation facto r   shall not exceed 0.1 cv or   5 a whichever is greater.   shall be within       % of the value at step 1   shall  not  exceed  the  values  shown  in  catalog  numbers   and rating of stan dard products .   measuring temperature : 85  2c   step   5   leakage current   capacitance   change   dissipation factor   shall not exceed 0. 125 cv or   6.3   a whichever is greater.   shall be within       % of the value at step 1   shall  not  exceed  the  values  shown  in  cata log  numbers   and rating of standard products.   measuring temperature : 125  2c   measuring voltage : derated voltage at 125c   step   6   leakage current   capacitance change   dissipation factor   shall not exceed the value in no.1.   shall be within  2% of the valu e at step 1.   shall  not  exceed  the  values  shown  in  catalog  numbers   and rating of standard products.   measuring temperature : 20  2c   6   hightempera ture  exposure   leakage current   capacitance   change   dissipation factor   appearance   shall not exceed 10 times value   in   no. 1   within    15 % of initial value.   shall  not  exceed  the  values  shown  in  catalog  numbers   and rating of standard products.   there shall be no evidence of mechanical damage.   mil - std - 202 method 108   temperature :  125    2c   duration :  1000      hrs   7   temperatu re  cycle   leakage current   capacitance   change   dissipation factor   appearance   shall not exceed  5   times value in   no. 1   within    15 % of initial value.   shall  not  exceed  the  values  shown  in  catalog  numbers   and rating of standard products.   there shall be no evidence  of mechanical damage.   jesd22 method ja - 104   step 1 :  - 55  3c, 30  3 min .   step 2 : 25     c, 3 min .max.   step 3 : 125  2c, 30  3 min .   step 4 : 25     c, 3 min .max.   number of cycles :  1000   8   moisture  resistance   leakage current   capacitance   change   dissipa tion factor   appearance   shall not exceed  10   times value in   no. 1   within    10 % of initial value.   shall  not  exceed  the  values  shown  in  catalog  numbers   and rating of standard products.   there shall be no evidence of mechanical damage.   mil - std - 202 method 10 6     9   b iased  humidity   leakage current   capacitance   change   dissipation factor   appearance   shall not exceed  10   times value in   no. 1   within    10 % of initial value.   shall  not  exceed  the  values  shown  in  catalog  numbers   and rating of standard products.   there shall be no ev idence of mechanical damage.   mil - std - 202 method 10 3   temperature :  85    2c   moisture :  85   5 %rh   applied voltage :  dc r ated voltage   duration :  1000     hrs   10   operational  life   leakage current   capacitance   change   dissipation factor   appearance   shall not exceed  1 .25   times value in   no. 1   within    15 % of initial value.   shall  not  exceed  the  values  shown  in  catalog  numbers   and rating of standard products.   there shall be no evidence of mechanical damage.   mil - std - 202 method 10 8   test temperature  :   125  3c   a pplied voltag e : dc  rated voltage      2/3   duration : 2000    hrs   series resistance :  do not exceed  3 ?   11   resistance     to  solvents   leakage current   capacitance   change   dissipation factor     shall not exceed the value in no.1.   shall n   within    10 % of initial value.   shall  not  excee d  the  values  shown  in  catalog  numbers   and rating of standard products.   mil - std - 202 method  215     12   mechanical  shock  (specified  pulse)   there shall be no intermittent contact of 0.5 ms or greater  duration  or  arcing  or  other  indication  of  breakdown,  nor     shal l there be any open or   short - circuiting or   evidence of   mechanical   damage.   mil - std - 202 method 213   test condition : f   peak  value :  1500g   duration :  0.5 ms   wave form : half - sine   +48      0       +10   - 5   + 10   - 5   +48      0   +15      0     +10   0   0   - 12     +72      0    5

     no .   item (1)   performance   test method   13   vibration     capacitance   appearance   initi al value to remain steady during measurement.   there shall be no evidence of mechanical damage.   mil - std - 202 method  204   vibration amplitude : 5g (peak)   frequency range : 10 ~  2000   hz   duration  :  20min  in  each  of  three  mutually  perpendicular directions , 12 cy cles.   14   resistance to   soldering  heat   leakage current   capacitance   change   dissipation  factor   appearance   shall not exceed the value in no.1.   shall n   within    10 % of initial value.   shall  not  exceed  the  values  shown  in  catalog  numbers   and rating of standard pr oducts.   there shall be no cracks and other damage.   mil - std - 202 method  210   solder temperature : 2 60    5c   duration :  10     1   sec     15   thermal  shock   leakage current   capacitance   change   dissipation  factor   appearance   shall not exceed  5   times value in   no. 1   within    15 % of initial value.   shall  not  exceed  the  values  shown  in  catalog  number s  and rating of standard products.   there shall be no evidence of mechanical damage.   mil - std - 202 method  107   step 1 :  - 55  3c,  15   min .   step 2 :  1 25   2 c,  15   min .   maximum transfer ti me : 20s   number of cycles :  300   16   esd     there shall be no evidence of mechanical damage.   aec - q200 - 002   component classification 1b   17   solderability   solder   bath/dip     a nd look test   the dipped portion of   the lead shall be covered   more than  95% with new solde r.   j - std - 002   solder temperature : 235  5c   dipping time :  5    0.5 sec   capacitor  t erminal  shall  be  dipped  into  melted solder.   resistance to   dissolution  metallization test   leaching/dewetting  shall  be  no  more  than  5%   of  the  solderable metallization   exhibi ting   exposed underlying .   j - std - 002   solder temperature : 2 60    5c   dipping time :  30  0.5 sec   capacitor  t erminal  shall  be  dipped  into  melted solder.   18   board flex    (substrate  bending  t est )   capacitance   appearance   capacitance shall be stable during bending p osition   of the substrate.   there shall be no evidence of mechanical damage.   aec - q200 - 005    bend the board : 3 mm   duration : 5s   19   terminal strength (shear test)   no exfoliation between   lead terminal and board.   aec - q200 - 006   applied pressure : 17.7n   duration :   60s      6

                                               frequency characteristics       temperature char acteristics        frequency(hz) impedance   ) 0.001 0.01 0 . 1 1 10 100 1k 10 k 100 1k 10k 100k 1m 10m impedance esr 267n  16vdc - 10 m           ) 0 . 001 0.01 0.1 1 10 100 1k 10k 100 1 k 10k 100 k 1m 10m impedance esr 267 n   10 vdc - 4 . 7 m        - 8  - 6  - 4  - 2  0  2  4  6  8  10  12  - 60 - 40 - 20 0 20 40 60 80 100 120 capacitance change     0.00  0.02  0.04  0.06  0.08  0.10  - 60 - 40 - 20 0 20 40 60 80 100 120 dissipation factor temperature(   0.010  0.100  1.000  10.000  0 20 40 60 80 100 120 leakage current  m ?          m         7

                                                     biased humidity    85  , 85%rh    85        operational life 125  , rated voltage  2/3      - 5 - 4 - 3 - 2 - 1 0 1 2 mean max. min. 267n  16vdc - 10 m        0 0.01 0.02 0.03 0.04 0.05 0.001 0.01 0.1 1 10 1 10 100 1000 10000 capacitance    ma              - 15 - 12 - 9 - 6 - 3 0 3 6 mean max. min. 0 0.01 0.02 0.03 0 . 04 0.05 0.001 0.01 0.1 1 10 1 10 100 1000 10000 capacitance    ma                m         8

 application notes for tantalum solid electrolytic capacitor   1. operating voltage   tantalum solid electrolytic capacitor shall be operated at the rated voltage or lower.   rated voltage: the rated voltage refers to the maximum dc voltage that is allowed to  be continuously applied between the capacitor  terminals at the rated temperature.   surge voltage: the surge voltage refers to the voltage that is allowed to be instantaneously applied to the capacitor at th e rated  temperature or the maximum working temper ature. the capacitor shall withstand the voltage when a 30 - second cycle of application of  the voltage through a 1000  series resistance is repeated 1000 times in 6 - minute periods.   when designing the circuit, the equipments required reliability must be co nsidered and appropriate voltage derating must be performed.     2. application that contain ac voltage   special attention to the following 3 items.   (1) the sum of the dc bias voltage and the positive peak value of the ac voltage should not exceed the rated vo ltage.   (2) reverse voltage should not exceed the allowable values of the negative peak ac voltage.   (3) ripple voltage should not exceed the allowable values.     3. permissible reverse voltage   if reverse voltage exceeding the value shown in the following tabl e is applied to the capacitor, there is a fear of a fluctuation of leakage  current and an increase in failure rate. to avoid the permissible reverse voltage, use the capacitor under bias voltage as re quired.             the above specifications apply for acciden tal reverse voltage. if reverse voltage is constantly applied to the capacitor, use it with  non - polar connection.     4. permissible ripple voltage   permissible ripple voltage is determined by the loss of element and heat radiation of case   and lead wire.   this  is influenced by capacitance, frequency of ripple, esr and operating temperature.   the permissible ripple voltage values are shown in our technical document.     5. application on low - impedance circuit   the failure rate of low impedance circuit at 0.1/v is abo ut five times greater than that of a 1/v circuit. to curtail this higher failure rate,  tantalum capacitors used in low impedance circuits, such as filters for power supplies, particularly switching power supplies , or for noise  by - passing, require that ope rating voltage be derated to less than half of the rated voltage. actually, less than 1/3 of the rated voltage is  recommended.     6. non polar application   tantalum capacitors can be used as a non - polar unit if two capacitors are connected back - to - back when   reserve voltage is applied  at a more than permissible value, or in a purely ac circuit. the two capacitors should both be of the same rated voltage and  capacitance  tolerance, and they should both be twice the required capacitance value.   ripple voltage: p ermissible ripple voltage shall not exceed the value allowed for either c1 or c2 (this will be the same, as the  capacitors should be identical.)   capacitance:  c1c2  /  c1 + c2    leakage current: if terminal a is (+), the leakage current will be equal to c1s  leakage current.   if terminal b is (+), the leakage current will be equal to c2s leakage current.     7. soldering   7.1. preheating   to obtain optimal reliability and solderability conditions, capacitors should be pre - heated at 130 to 200   c   for approximately 6 0 to 120  seconds.     7.2. soldering   the body of the capacitor shall not exceed 260  c   during soldering.   (1) reflow soldering   reflow soldering is a process in which the capacitors are mounted on a printed board with solder paste. there are two methods   of  refl ow soldering: direct and atmospheric heat.    direct heat (hot plate)   during the direct heat method, the capacitor has been positioned on a printed   board, which is then placed upon a hot plate.    the capacitor maintains a lower temperature than the substrate , which in turn stays at a lower temperature than the hot plate.    atmospheric heat   a) vps (vapor phase soldering)   during vps,the substrate is heated by an inert liquid with a high boiling point. the   temperature of the capacitors body and the  temperature  of the substrate are about   the same as the atmosphere. this temperature should be below 240 c.   b) near and far ir ray   due to the heat absorption of the capacitors body, the internal temperature of the   capacitors may be 20 ~ 30 c   higher than the  setting te mperature and may exceed   260 c .   temperature control is crucial in maintaining a temperature of 260  c   or lower.   c) convention oven   an infrared ray is the main source of heat in this process. the temperature of the substrate and the capacitors can be mainta ined    at a similar level by the circulation of heated air, or an inert gas.                 temperature of   boards surface     reflow     cooling     pre - heat     time     t 2 t 1 t 3 a 1 a 2   + - - +    a c1 c2 b     temperature time  t1=130                        9

   ( 2 ) soldering with a soldering iron   soldering with a soldering iron cannot be recommended due to the lack of consistency in   maintaining temperatures and process    times. if  this method should be necessary, the iron   should never touch the capacitors terminals, and the temperature of the soldering   iron   should never exceed 290 c . the application of the iron should not exceed 3 seconds.   ( 3 ) please consult us for other methods.     8. solvent cleaning   cleaning by organic solvent may damage capacitors appearance and performance.   however, our capacitors are not effected even when soaked at 20 ~ 30  c   2 - propanol for 5   minutes. when introducing new cleaning  methods or changing the clean ing term, please   consult us.     9. protective resin coating   after components are assembled to substrate, a protective resin coating is sometimes applied. as this resin coating cures, it   gives  mechanical and thermal stress to tantalum capacitors. this stress  can cause damage to the capacitors, which affects their reliability.   before using a resin coating, proper research must be done in regards to the material and process to insure that excessive st ress will not  be applied to capacitors and other components.     10. vibration   approximately 300 g shall be applied to a capacitor, when dropped from 1 meter to a   concrete floor.   although capacitors are made to withstand this drop test, stress from shock due to falling   or striking does cause damage to the   capacitors and   increases failure rates.   do not subject capacitors to this type of mechanical stress.     11. ultrasonic cleaning   matsuo does not recommend ultrasonic cleaning. this may cause damage to the capacitors, and may even cause broken terminals.  if  the ultrasonic c leaning process will be used, please note the following:   (1)the solvent should not be boiled. (lower the ultrasonic wave output or use solvent with   the high boiling point.)   (2)the recommended wattage is less than 0.5 watts per cm 2 .   (3)the cleaning time sho uld be kept to a minimum. also, samples must be swang in the   solvlent. please consult us.     12. additional notes    when more than one capacitor is connected in series, a resistor that can distribute the   voltage equally to the capacitors shall be   connected i n parallel.    the capacitor cases shall not be cut even if the mounting space is insufficient.    during a customers aging process, voltage should remain under the rated voltage at all   times.    capacitors should never be touched or manipulated while operati ng.    capacitors are not meant to be dismantled.    when testing capacitors, please examine the power source before conducting test to   insure the testers polarity and applied voltage.    in the event of a capacitor burning, smoking, or emitting an offensive   smell during   operation, please turn the circuit off and keep hands  and face away from the burning   capacitor.       if a capacitor be electrical shorted, it becomes hot, and the capacitor element may ignite.   in this case, the printed board may be burnt out .    capacitors should be stored at room temperature under low humidity. capacitors should   never be stored under direct sunlight, and  should be stored in an environment containing   dust.    if the capacitors will be operated in a humid environment, they shoul d be sealed with a   compound under proper conditions.    capacitors should not be stored or operated in environments containing acids, alkalis or   active gasses.    when capacitors are disposed of as scrap or waste, they should be treated as industria   waste  since they contain various metals and  polymers.    capacitors submitted as samples should not be used for production purposes.   these application notes are prepared based on guideline of notabilia for fixed tantalum   electrolytic capacitors with solid electr olyte for  use in electronic equipment (eiaj rcr - 2386) issued by japan electronics and information technology industries association (jeita).  for the details of the instructions (explanation, reasons and concrete examples), please refer to this guideline,  or consult our sales  department.        pleas e f eel f ree t o  as k o ur sales  d ep art ment  f o r mo re inf ormation o n tant alum so lid elec t roly tic cap ac it o r .  overseas sales dep.     5 - 3 , 3 - chome,sennari - cho,toyonaka - shi,osaka  561 - 8558 ,japan  tel :  06 - 6332 - 0883       fax :  06 - 6332 - 0920 head office                     5 - 3 , 3 - chome,sennari - cho,toyonaka - shi,osaka  561 - 8558 ,japan  tel :  06 - 6332 - 0871       fax :  06 - 6331 - 1386  url                               http://www.ncc - matsuo.co.jp/       specifications  on this catalog are  subject  to change  without  prior  notice.  please  inquire  of our sales  department  to confirm  specifications  prior  to use.  r matsuo matsuo electric co., ltd.  10
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