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		        johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 1 of 16   title:     silver series s42e mlcc specification        subject to change without notice   1.0   scope   this capacitor belongs to the silv er series family and is based on  smd multilayer ceramic technology.    jti uses nearly pure silver electrodes while our comp etitors use palladium electrodes. silver is a much  superior conductor when compared to palladium. jti  silver series provides customers with a significant  performance improvement and a more competitive cost.  this specification is an in-depth look at the jti  high-q silver series mlcc product  line for all authorized jti pers onnel (this document is company  confidential).  this document will educate the reader on all important aspects of high-q capacitor  recognition, proper applicati on and design utilization.     2.0   applications  ?   communications amplifiers  ?   power converters  ?   filter networks  ?   circuit matching  ?   amplitude modulators  ?   antenna matching, high power circuitry  ?   decoupling, bypass, & dc block    2.1   market segments (typical end applications)  the silver series products are used to im prove the performance of nearly all high  frequency circuits. below is a lis t of typical applications wher e silver series capacitors are  widely used:  ?   high power rf systems  ?   high voltage rf systems  ?   cellular base station equipment  ?   medical mri (non-magnetic)  ?   rf heater (industrial) systems  ?   teat equipment (power amplifiers)  ?   military radar and jamming electronics    3.0   features:  ?   excellent temperature dissipati on (for high power temp rise)  ?   excellent power handling capabilities  ?   high stability dielectric (npo)  ?   one of the best equivalent series resistance (esr ) of its kind due to newly-formulated internal  electrodes and low loss dielectr ics industry leading high-q/lo w loss cog (npo) performance  ?   manufacturing controls that ensure cons istency lot to lot and year to year  ?   green and rohs compliance  ?   gold (au), non-magnetic copper (cu), tin (sn and  sn/pb and leaded terminations are available  ?   eia marking is available  4.0   basic construction  magnetic (ni) and non-magnetic (cu) barrier termination   

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 2 of 16   title:     silver series s42e mlcc specification        subject to change without notice       figure 1  termination cross section    5.0   electrical characteristics    dielectric  npo  rated voltage (vdc)  50 to 1000 volts dc (see section 9.0 for details)  capacitance range (eia)  0.2 to 1000 pf (see section 9.0 for details)  capacitance tolerance  a, b, c, d, f, g, j, k, m  test parameters  1 mhz  50 khz @ 1.0  0.2 vrms, 25c  temperature coefficient  0%  30 ppm/c  quality factor  q > 1,000  at 1 mhz    50 khz, 25c, 1.0    0.2 vrms   insulation resistance  1000 g ?  - 1pf-470pf  100g ?     - 510pf-1000pf  operating environment range  -55 to 125c  storage environment range  tape & reel: -5 to 40  c & 15 to 75% rh  breakdown voltage  > 2.5 x wvdc min., 25c, 50 ma max                       

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 3 of 16   title:     silver series s42e mlcc specification        subject to change without notice   6.0   material and physical specifications    no  item  performance  test condition  1   appearance  no abnormal exterior  appearance.  through microscope  (30x) or automatic vision  inspection system  2  pcb deflection  visual criteria ? no  mechanical damage shall  occur  glass epoxy pcb  ?  0.5  mm deflection  solder temperature: 240   5  c  more than 90% of the  terminal surface is to be  soldered newly so the  metal parts do not come  out or dissolve.  dip time: 5 seconds  wetting force of 2/3 f max  must be achieved in 1.0 s  or less.  solder: sn 62     flux:  rosin     pre-heating: 120 to 150  c  for 60 seconds     flux: actiec 5 or  equivalent  3  soldearbility  mil-std-202  j-std-002  capacitance change  criteria ? change of  capacitance within  2%  or  0.5 pf whichever is  larger.  solder temperature: 235   c  termination should not  pull off and ceramic  should remain  undamaged  linear pull force exerted  on axial leads soldered to  each terminal.  4  adhesive strength of termination  mil-std-202     5 lbs. minimum  solder dip criteria:  solder temperature of  260  5  c  5  resistance to  soldering heat  mil-std-202g  method 210f  appearance  no mechanical damage  solder dip duration:  10   1 second                  

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 4 of 16   title:     silver series s42e mlcc specification        subject to change without notice   no  item  performance  test condition     resistance to  soldering heat  mil-std-202g  method 210f  appearance  no mechanical damage  each termination shall be  fully preheated and  immersed as follows:        step 1.) 80 ? 100  c for 60  seconds        capacitance  capacitance change  within  2.5 % or   0.25pf whichever is  larger  step 2.) 150 ? 180  c for  60 seconds        q    q > 500        insulation  resistance  1000 g ? -1pf-470pf  100g ? -510pf-1000pf         breakdown  voltage  > 2.5 x wvdc min.,  25c,   50 ma maximum  measurements are  completed at room temp.  after cooling for 242 hrs  appearance  no mechanical damage  capacitance  within  2.5% or   0.25pf whichever is  larger  the capacitor shall be  subjected to a harmonic  motion having a total  amplitude of 1.5 mm.  q     q > 1000  insulation  resistance  the entire frequency  range from 10 to 55 hz  and a return to 10 hz shall  be traversed in one  minute.     1000 g ? -1pf-470pf   100g ? -510pf-1000pf   6  vibration test  mil-std-202g  method 201a  voltage  breakdown  > 2.5 x wvdc min.,  25c,   50 ma maximum  the cycle shall be  performed for 2 hours in  each perpendicular  direction for a total of 6  hours.  appearance  no mechanical damage  temperature:  40  2  c                 relative humidity:    90 to 95 %   capacitance  within   5% or  0.5pf  whichever is larger     7  humidity (steady  state)  mil-std-202  method 103a  q  q > 300  test time: 500 +12 / -0  hr.                           

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 5 of 16   title:     silver series s42e mlcc specification        subject to change without notice     no  item  performance  test condition  7  insulation  resistance  > 10 g ?         voltage  breakdown  > 2.5 x wvdc min.,  25c,     measured at room  temperature after cooling  for 24  2 hr.     humidity (steady  state)  mil-std-202  method 103b     50 ma maximum     moisture resistance  mil-std-202  appearance  applied voltage: 1.5  volts        no mechanical damage  temperature: 85  2  c     capacitance  within  7.5% or  0.75  pf whichever is larger  relative humidity: 85 %     q     q > 300  test time:  240 +12 / -0  hr.     insulation  resistance  minimum insulation  resistance:  1  ?   current applied: 50 ma  max.  8     voltage  breakdown  > 2.5 x wvdc min.,  25c,   50 ma maximum  measured at room  temperature after cooling  for 24  2 hr.  applied voltage:  200%  of rated voltage  appearance  no mechanical damage  capacitance  within  3% or  0.3pf  whichever is larger  test time: 1000 +48 / -0  hr.  q     q > 500  insulation  resistance  minimum insulation  resistance: 1 g ?   current applied: 50 ma  max.  9 high temperature  resistance (life)  mil-std-202  method 108  condition d  voltage  breakdown  > 2.5 x wvdc min.,  25c,   50 ma maximum  temperature:  125  3  c  10 temperature  cycling  mil-std-202  appearance  no mechanical damage  capacitors shall be  subjected to five (5)  cycles of temp cycle  profile:            step 1.)  minimum rated  temperature               +0 / -3  c for  30 minutes                      

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 6 of 16   title:     silver series s42e mlcc specification        subject to change without notice     no  item  performance  test condition  appearance  no mechanical damage  step 2.)  25  c for 2-3  minutes    capacitance  within  2.5% or  0.25  pf whichever is larger  step 3.)  maximum rated  temperature    q     q > 1000               +3/ -0   for 30  minutes  insulation  resistance  to satisfy the initial  criteria  step 4.)  25  c for 2-3  minutes   10 temperature  cycling  mil-std-202  voltage  breakdown  > 2.5 x wvdc min.,  25c,   50 ma maximum  measurements shall be  made after the capacitors  cool for 24  2 hours.  11  reflow soldering requirement  to withstand the reflow  soldering profile 3-times   and meet sec. 1 - 5 & 13  see reflow soldering  profile and specifications  (3x).   see reflow soldering  profile and specifications  (2x).   temperature: 150  10  c  12  underfiller curing profile   to withstand the reflow  soldering profile 2 times  (2x) followed by a  minimum of 5 minutes at  temperature, and meet  sec. 1 - 5 & 13  time at temp.: 5 min   max air temperature:  260   c  max air velocity: 10 m/s  max exposure time: 30 s  13  manual hot gas soldering  requirement  to withstand hot gas  soldering for rework at  the specified temperature,  air velocity, and time,  and, meet the  requirements of sec. 1 - 5  & 13     tip diameter: to fit  application  max tip temperature:  260  10  c  14  manual soldering using soldering  iron requirement  to withstand manual  soldering using soldering  iron for rework at the  specified temperature and  time, and, meet the  requirements of sec. 1 - 5  & 13  max exposure time: 3  seconds                

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 7 of 16   title:     silver series s42e mlcc specification        subject to change without notice   7.0   part number code                                  8.0   dimensions                        figure 2  basic construction      component size in mm     component size in inches     s42        s42  length min. 2.54    length  min. 0.100     max  3.3         max  0.130  end-band min. 0.33    end-band  min. 0.013     max  0.43        max  0.017  width min. 2.28    width  min. 0.090     max  3.3         max  0.130  thickness max 2.59    thickness  max 0.102      end metallization   

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 8 of 16   title:     silver series s42e mlcc specification        subject to change without notice   9.0   capacitance range    pf cap code  tolerance  standard  voltage  extended  voltage  pf cap code  tolerance  standard  voltage  extended  voltage  0.5 0r5     500v  1500v   36 360     500v  1500v  0.6 0r6     500v  1500v   39 390     500v  1500v  0.7 0r7     500v  1500v   43 430     500v  1500v  0.8 0r8     500v  1500v   47 470     500v  1500v  0.9 0r9     500v  1500v   51 510     500v  1000v  1 1r0  a  500v  1500v   56 560     500v  1000v  1.1 1r1  b  500v  1500v   62 620     500v  1000v  1.2 1r2  c  500v  1500v   68 680     500v  1000v  1.3 1r3  d  500v  1500v   75 750     500v  1000v  1.4 1r4     500v  1500v   82 820     500v  1000v  1.5 1r5     500v  1500v   91 910     500v  1000v  1.6 1r6     500v  1500v   100 101     500v  1000v  1.7 1r7     500v  1500v   110 111  f  300v  1000v   1.8 1r8     500v  1500v   120 121  g  300v  1000v   1.9 1r9     500v  1500v   130 131  j  300v  1000v   2 2r0     500v  1500v   150 151  k  300v  1000v   2.1 2r1     500v  1500v   160 161  m  300v  1000v   2.2 2r2     500v  1500v   180 181     300v  1000v   2.4 2r4     500v  1500v   200 201     300v  1000v   2.7 2r7     500v  1500v   220 221     200v n/a   3 3r0     500v  1500v   240 241     200v n/a   3.3 3r3     500v  1500v   270 271     200v n/a   3.6 3r6     500v  1500v   300 301     200v n/a   3.9 3r9     500v  1500v   330 331     200v n/a   4.3 4r3     500v  1500v   360 361     200v n/a   4.7 4r7     500v  1500v   390 391     200v n/a   5.1 5r1     500v  1500v   430 431     200v n/a   5.6 5r6  b  500v  1500v   470 471     200v n/a   6.2 6r2  c  500v  1500v   510 511     100v n/a   6.8 6r8  d  500v  1500v   560 561     100v n/a   7.5 7r5     500v  1500v   620 621     100v n/a   8.2 8r2     500v  1500v   680 681     50v n/a   9.1 9r1     500v  1500v   750 751     50v n/a   10 100     500v  1500v   820 821     50v n/a   12 120     500v  1500v   910 911     50v n/a   13 130     500v  1500v   1000 102     50v n/a   15 150  f  500v  1500v            16 160  g  500v  1500v            18 180  j  500v  1500v            20 200  k  500v  1500v            22 220  m  500v  1500v            24 240     500v  1500v            27 270     500v  1500v            30 300     500v  1500v            33 330     500v  1500v                         

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 9 of 16   title:     silver series s42e mlcc specification        subject to change without notice   10.0   electrical testing  all parts are 100% tested for capacitance,  insulation resistance, dissipation factor.    11.0   green and rohs compliance  johanson technology, inc. (jti) is committed to reducing  the lead content in all its product lines in an  environmentally responsible, technol ogically feasible, and cost-effectiv e manner without sacrificing the  current high levels of performance, qua lity, and reliability. as a result, jti has initiated lead-free research  and development programs to identify and evaluate po ssible lead-tin solder substitutes, while working  with suppliers and other compan ies to establish lead-free sta ndards and testing requirements.    the s42e silver series capacitor meets green st andards and accordingly, meets the restriction of  hazardous substances directive 2002/95/ec commonly refe rred to as rohs.  this family has lead free,  100% tin plated terminations, which does meet the ro hs directive. this does  not include the optional  termination code ?t? which signifies tin-lead terminations.     12.0   termination types  the silver series product line is avai lable in ten different termination  types.  these can be grouped into  nickel barrier, copper barrier (non-m agnetic) and leaded termination t ypes.  the standard offering is a  100% matte tin (sn) with a nickel barrier.  belo w is a summary of specific termination types:    nickel barrier   code termination type       v  100% matte tin (sn)  over nickel barrier    t  tin lead (snpb) over nickel barrier     g  gold (au) over nickel barrier      copper barrier   code termination type      s  100% matte tin (sn) over  copper barrier, non-magnetic    c  tin lead (snpb) over copper barrier, non-magnetic    leaded   code termination type     1 microstrip  all non-magnetic     2  axial ribbon  all non-magnetic    3  axial wire  all non-magnetic    4  radial ribbon all non-magnetic    5  radial wire  all non-magnetic      13.0   storage life  chip component terminations should  generally be protec ted from moisture   

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 10 of 16   title:     silver series s42e mlcc specification        subject to change without notice   all chip components including  tape and reel, should be kept in an  area where the temperature is between - 5c and 40c and where the humidity is 15% to 75%.  the chip components should be  used within one year.  the solderability of the chip components should be r echecked in the event that  they are not used in 6  months.  peel strength and shelf life of tape will remain  within specification up to 1 year when stored.      14.0   packaging specifications  chip capacitors are packaged in tape and reel, sealed  in plastic bags, and placed in cardboard boxes filled  with protective fluffs.  tape and reel standard: eia 481  14.1   tape dimension specifications:   o   tape size, material and type: 8 mm, plastic embossed tape.  o   sprocket hole pitch: 4.0    0.1 mm.  o   component pitch: 4    0.05 mm  14.2   leader section (empty ca rrier & tape): 280 mm min.  14.3   trailer section (empty ca rrier & tape): 280 mm min  14.4   tape functional specifications:    o   tape break force: 10 n min.  o   top cover tape strength: 10 n min.  o   top cover peel force & a ngle: 0.1 - 1.0 n at 165 -180    14.5   reel specifications:    o   reel diameter size: 7 in (2000 pieces)  o   optional reel diameter size: 5 inch and 13 inch.     

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 11 of 16   title:     silver series s42e mlcc specification        subject to change without notice   15.0   recommended land pattern  appropriate pad design, solder appl ication, and component orientation  are all ingredients of a quality,  defect-free soldering process. the institute for interconnecting and packaging electronic circuits (ipc)  through ipc-7351a has endorsed land pattern calculator  program from pcb matr ix.  (this land pattern  calculator can be  downloaded at:  http://www.pcbmatrix.com/products/lpsoftware/lpcalculator/ )   the following recommended land patterns are directly from  this program.  this standard presents industry  consensus on optimum dimensions based on empiri cal knowledge of fabricat ed land patterns.  the  standard also contains an excellent  analysis of solder joints and th eir relation to component, pcb, and  placement tolerances.  ( http://www.ipc.org) .                 y                            c                                               y                              x          figure 3  land pattern    jti chip size c land x land y size code eia min max min max min max s42 1111 inches 0.008 0.014 0.008 0.016 0.008 0.012 (mm) 0.20 0.35 0.20 0.40 0.20 0.30                                  

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 12 of 16   title:     silver series s42e mlcc specification        subject to change without notice   competitive analysis   the key competitors for silver series are american technical ceramics (atc), avx, dielectric  laboratories (dli) and murata.      each company will be discussed in detail below:  atc ( www.atceramics.com )  ?   competitive products ? atc 100 series (and 800  series which is not fully released)   ?   atc is strong in the medium and small volume high performance business.  ?   the 100 series provides lower esr performance at  frequencies above 150mhz, roughly the same  from 75 to 150 mhz as the jti silver series products.    ?   jti silver series product is competitively pri ced (15% to 25%) lower  than the atc 100 series  products  ?   the atc part numbers break down as follows:       

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 13 of 16   title:     silver series s42e mlcc specification        subject to change without notice   avx ( www.avx.com )  ?   competitive products  ?  accu-p, accu-f and u-series  ?   we see avx at larger volume accounts and rarely at small accounts.    ?   the accu-p and accu-f are a thin film capacitor  ? not mlcc.  the performance is very good but  the accu-fs had a cracking problem a few years  ago.  the accu-p and accu-f are high cost.  ?   the u-series is a low performance product when compar ed to the silver series.   price is also low.   we need to be very aggressive on  pricing to take u- series business.  ?   it is important to have a competitive part  number when competing with avx products.  ?   the avx part numbers break down as follows:                   

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 14 of 16   title:     silver series s42e mlcc specification        subject to change without notice       dli ( www.dilabs.com )   ?   competitive products  ?  c04 (0402), c06 (0603) and c08 (0805)  ?   performance is good but production capaci ty is limited and cost is high.  ?   it is rare that we see dli in large volume accounts  ?    the dli part numbers break down as follows:     

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 15 of 16   title:     silver series s42e mlcc specification        subject to change without notice               temex ceramics ( www.temex-ceramics.com )   ?   competitive products  ?  cpx, cpe, clx, cle series products  ?   temex is a strong competitor particularly in europe.  ?   temex parts perform well and are priced similar to atc.    ?   the temex part numbers break down as follows:     

       johanson technology, inc.                4001 calle tecate, camarillo, ca  93012  (805)-389-1166 www.johansontechnology.com  eia 1111 high power capacitors (s42e  silver series) specification       date:  august 31st, 2009      page 16 of 16   title:     silver series s42e mlcc specification        subject to change without notice         cross reference guide   as stated above, the key competitors for silver se ries are american technical ceramics (atc), avx,  dielectric laboratories (dli), and temex.    the above cross reference information can be found at:   www.johansontechnology.com/crossreference/cap .      for other competitors or new product lines from existi ng competitors, please cont act the factory using the  below contact near the end of this document.   
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