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		  Datasheet File OCR Text:


		  multilayer chip varistors       &  leaded disc varistors                                                                        www.johansondielectrics.com                    

   15191 bledsoe st., sylmar, ca 91342  tel (818) 364-9800  ?  fax (818) 364-6100  varistors  page 2 of  14                   smd chip varistors        chip varistor features    ?  smd type chip varistors are highly reliable in surface mount applications.  ?  wide operating voltage range.  ?  large withstanding surge current and energy at small size  ?  suitable for high speed signal line due to small capacitance  ?  excellent solderability and superior heat resistance  ?  ag base terminal electrodes with ni + sn-pb electroplating  ?  no asymmetrical degradation as with bismuth zinc oxide varistors    chip varistor applications      typical applications:          information and communication equipment     signal line of cellular phones     transient voltage protection for ics and transistors     esd and i/o protection     overall telecommunication transient protection       typical application examples        

   15191 bledsoe st., sylmar, ca 91342  tel (818) 364-9800  ?  fax (818) 364-6100  varistors  page 3 of  14                 how to order chip varistors        icvn     05     05    x     150   p    b       1       2   3 4  5 6 7    1   series name     code  product name  icvn  normal type chip varistor  icvl  low capacitance type chip varistor  2  size designator  code  size in mm  (inches)   05  1.0 x 0.5    (.040 x .020)   10 1.6 x   0.8    (.063 x .031)   21  2.0 x1.25   (.079 x .050)   31  3.2 x 1.6    (.126 x .063)   3  working voltage   code  voltage (vdc) code  voltage (vdc)  03 3.3 18 18.0  05 5.6 26 26.0  09 9.0 30 30.0  12 12.0 48 48.0  14 14.0 60 60.0  4  energy   code  energy (j)  code  energy (j)  a 0.1 h 1.2  c 0.3 j 1.5  d 0.4 p 3.0  f 0.7 v 0.02  g 0.9 x 0.05  5  clamping voltage  code  voltage (v)  code  voltage (v)  100 10.0 500 50.0  150 15.5 560 56.0  200 20.0 580 58.0  250 25.0 620 62.0  300 30.0 650 65.0  390 39.0 101 100.0  400 40.0 121 120.0  6  termination type  code  type  s solderable  (ag/pd/pt)  p electroplate (ni sn)  7  packaging type  code  type  b  bulk case packaging  r  paper tape & reel pack  e  embossed plastic tape & reel pack    p/n example:  icvn0518x400se     

   15191 bledsoe st., sylmar, ca 91342  tel (818) 364-9800  ?  fax (818) 364-6100  varistors  page 4 of  14                 chip varistor configuration and dimensions    chip size code  dimensions in mm  (inch )    code    eia metric  l w  t  l1  05 0402 1005  1.0 0.05  .040  .002  0.5  0.05  .020  .002  0.5  0.05  .020  .002  0.2 + 0.15/-0.1  .020 + .006 - .004  10 0603 1608  1.6  0.1  .063  .004  0.8 0.1  .031  .004   0.8 0.1  .031  .004   0.3  0.2  .012  .008   21 0805 2012  2.0  0.1  .079  .004   1.25   0.1  .050  .004   1.35 max  . 053 max   0.5+ 0.21-0.3  .020 + .008 - .012   31 1206 3216  3.2  0.15  .126  .006   1.6  0.15  .063  .006   1.35 max  .057 max   0.5+ 0.21-0.3  .020 + .008 - .012   note:  metric dimensions throughout this document  govern, unless specifically indicated otherwise.       high speed type chip varistors  ?  typical esd failure voltage for cmos and/or bi polar is   200v.  ? 15kv esd pulse (air discharge) per iec  1000-4-2.level 4, generates    15191 bledsoe st., sylmar, ca 91342  tel (818) 364-9800  ?  fax (818) 364-6100  varistors  page 5 of  14                 chip varistor standard specifications by size    jc part number  working  voltage  varistor voltage  clamping voltage  peak  current  transient  energy  capacitance symbol v wm  v s  v c  i peak  e trans  c  units  volts  (max)  volts  volts  (max)  amp  (max.)  joules  (max.)  pf  (typ)  chip size   test condition     15191 bledsoe st., sylmar, ca 91342  tel (818) 364-9800  ?  fax (818) 364-6100  varistors  page 6 of  14                     chip varistor performance    requirements  item  1005 1608 2012  3216  test condition  operating  temperature range  -55   c to + 125    c  --  storage  temperature &  humidity range  40   c max, 70% rh max.  at packing  resistance to solder  heat  1.  no damage such as cracks in the chip  element.  2.  greater than 75% of the terminal  shall be covered with fresh solder  preheat temperature: 100 to 150   c  preheat time: 1 minute  solder temperature: 260     10   c  immersion time: 10     0.5 sec.  solderability  more than 90% of the terminal shall be  covered with fresh solder  preheat temperature: 100 to 150   c  preheat time: 1 minute  solder temperature: 230     10   c  immersion time: 3     1 sec.  reflow soldering  1.  more than 50% of the terminal shall  be covered with fresh solder.  2.  varistor voltage change not to  exceed     10%.    preheat temperature: 150   c  preheat time: 1 minute  solder temperature: 230    c  soldering time: 10 sec.max  tensile strength  (terminal strength)  per jis-c-6429  appendix 1   note: force of 1.8kg for 60 seconds.  board flex  (bending strength)  1. the body shall not be damaged by the  forces shown in the table  min flex by size  -  2.0  3.0  4.0  appendix 2 note: 2mm (min.)  drop  1. no mechanical damage  drop 10 times on a concrete floor from a  height of three ft (91cm)  vibration  1. no mechanical damage  frequency:   10~55?10hz  amplitude: 1.52mm  direction and time:    x,y,x directions for 2 hours  temperature cycle  1. no mechanical damage  2. varistor voltage change: within  10%  step 1. ?40 3   c for 30 3min.  step 2.  +85 3   c for 30 3min.  number  of cycles:  100  heat load resistance  1. no mechanical damage  2. varistor voltage change: within  10%  temperature :   +85 2   c  applied voltage:   working voltage  duration: 1,000 hours  measured after 24 hours at   room ambient  temperature  low temperature  resistance  1. no mechanical damage  2. varistor voltage change: within  10%  temperature:   -40 5   c  duration: 1,000 hours  measured after 24 hours at   room ambient  temperature  humidity resistance  1. no mechanical damage  2. varistor voltage change: within  10%  temperature:   +40 2   c  humidity:   90?95%rh  duration: 500 hours  measured after 24 hours at   room ambient  temperature   

   15191 bledsoe st., sylmar, ca 91342  tel (818) 364-9800  ?  fax (818) 364-6100  varistors  page 7 of  14                 chip varistor performance (continued)    item  requirements  all sizes  test condition  humidity load  resistance  1. no mechanical damage  2. varistor voltage change: within  10%  temperature:   +40 2   c  humidity:   90?95%rh  applied voltage:   working voltage  duration: 500 hours  measured after 24 hours at   room ambient  temperature  maximum surge  current  1. varistor voltage change: within  10%    ieci000-4-5 standard  1.2/50    s -   8/20   s  voltage-current  combination pulse  temperature:   +40 2   c  humidity:   90?95%rh  polarity:  +, -  number of pulses  one (1)  surge pulse:  8/20   s   applied current:   maximum surge   current ( is )  maximum surge  energy  varistor voltage change: within  10%    ieci000-4-5 standard  10 /1000   s  current pulse  temperature:   +40 2   c  humidity:   90?95%rh  polarity:     +, -  number of pulses  one (1)  surge pulse:  10 /1000   s   applied current:   maximum surge     current ( ws )  esd life  1. no mechanical damage  2. varistor voltage change: within  10%    esd gun (iec1000-4-2 standard)  c=l50pf r=330 ?   discharge:   contact discharge  voltage: 8,000v(level 4)  polarity: +, -  number of   discharges:  10,000 times in 10  sec.  esd test  1. no mechanical damage  2. varistor voltage change: within  10%    esd gun (iec1000-4-2 standard)  c=l50pf r=330 ?   discharge:   air discharge  voltage:   25,000v(special  level)  polarity: +, -  number of   discharges:  10 times in 10 sec      zinc oxide leaded varistors      features applications  ?  voltage range from 18v up to  1800v  ?  fast response time  ?  symmetrical v-i (volt-amp)  characteristics   ?  high surge current (2000a/cm 2 )   ?  no follow on current     general type:  ?  semiconductor surge protection (ic, diodes,triacs, thyristors)  ?  military and industrial telecom  ?  powerline noise suppression  ?  measurement and control instrumentation      lightning arrester type:  ?  semiconductor protection (ic,  diodes,triacs, thyristors)   ?  telecom base station and distribution boards   ?  measurement and control instrumentation      

   15191 bledsoe st., sylmar, ca 91342  tel (818) 364-9800  ?  fax (818) 364-6100  varistors  page 8 of  14                 how to order zinc oxide leaded varistors                                                                                          fnr   __   05   k   180   b   |  |  |  |  |  n on linear  r esistor  designation    type & diameter  designation  tolerance  designation  rated  voltage  packaging  method          see table   a   k =    10%  m =    20%  first 2 digits are  significant;  last digit is  number of zeros  b = bulk  t = tape & reel  p/n example:  fnr    05k180t     type & diameter designation   table  a   type  code  varistor  type  rated  voltage  d  max  d    0.1  w    1.0  h  max  t  max  18 ? 82  7.0  0.6  5.0   10.0  3.5  05  100 ? 470  7.5  0.6  5.0  10.0  6.0  07  18 ? 470  9.0  0.6  5.0  12.0  6.0  18 ? 330  13.5  0.8  7.5  16.5  5.4  10  360 ? 1100  14.0  0.8  7.5  17.0  8.5  18 ? 330  17.0  0.8  7.5  20.0  5.4  360 ? 1100  17.5  0.8  7.5  20.5  8.5  14  1800  25.0  0.8  15.0  30.0  12.0  18 ? 330  23.0  1.0  10.0  27.0  5.5  360 ? 1100  24.0  1.0   10.0 28.0  9.0  20  general  usage   1800 25.0 1.0   10.0 30.0 12.0  25  30  1.2  15  33.0  12.0  32  38 1.5 18 41.0 13.0  40  lightning  arrestor  47 - 1100  45  1.5  20  48.0  13.0      note:  all dimensions in mm  note:  type codes 05, 07,10 and 14 available on tape and in bulk; all larger sizes in bulk only.    zinc oxide leaded varistor performance  item requirements  test condition  humidity load  resistance  1. no mechanical damage  2. varistor voltage change: within   10%  temperature / humidity:   +40 2   c / 90?95%rh  applied voltage:   working voltage  duration: 500 hours  measured after 24 hours at   room ambient temperature  maximum surge  current  varistor voltage change: within   10% per ieci000-4-5 standard;  1.2/50    s -   8/20   s  voltage-current  combination pulse  temperature:   +40 2   c  humidity:   90?95%rh  number of pulses  one (1)  surge pulse:  8/20   s   applied current:   maximum surge current ( is )  maximum surge  energy  varistor voltage change within   10% per ieci000-4-5 standard:  10 /1000   s  current pulse  temperature / humidity:   +40 2   c / 90?95%rh  number of pulses  one (1)  surge pulse:  10 /1000   s   applied current:   maximum surge current ( is )  esd life  1.  no mechanical damage  2. varistor voltage change: within   10%; esd gun (iec1000-4-2  standard) c=l50pf r=330 ?   discharge:   contact discharge  voltage:  8,000v(level 4)   number of discharges:   10,000 times in 10 sec.     esd test  1.  no mechanical damage  2. varistor voltage change: within   10%; use esd gun (iec1000-4-2  standard) c=l50pf r=330 ?   discharge:   air discharge  voltage:   25,000v(special level)   number of discharges:  10 times in 10 sec   

   15191 bledsoe st., sylmar, ca 91342  tel (818) 364-9800  ?  fax (818) 364-6100  varistors  page 9 of  14                 note:   all surge testing to be performed in both polarities.  general usage zinc oxide leaded varistors 18 ? 100 vdc    varistor  voltage  maximum  operating  voltage  maximum  clamping  voltage  (8 x 20   s)  maximum  withstanding  surge current  (8 x 20   s)  maximum  energy  (j)  rated  watts  capacitance  (reference)  1khz  part no.  vdc  (v)  ac  (v)  dc  (v)  vc  (v)  ip  (a)  2 times  (a)  1 time  (a)  2ms  10/1000   s   (w) (pf)  fnr-05k180  18  11  14  40  1  50  100  0.3  0.4  0.01  1600  fnr-07k180  18  11  14  36  2.5  125  250  0.8  0.9  0.02  3500  fnr-10k180  18  11  14  36  5  250  500  1.5  2.1  0.05  7500  fnr-14k180  18  11  14  36  10  500  1000  3.5  4.0  0.1  18000  fnr-20k180  18  11  14  36  20  1000  2000  10.0  11.0  0.2  37000  fnr-05k220  22  14 18 48  1  50  100  0.4  0.5  0.01  1300  fnr-07k220  22  14 18 43 2.5  125 250 0.9  1.1 0.02  2800  fnr-10k220  22  14 18 43  5  250  500  2.0  2.5  0.05  6000  fnr-14k220  22  14 18 43 10  500  1000  4.0  5.0  0.1  15000  fnr-20k220  22  14 18 43 20  1000  2000  13.0  14.0  0.2  30000  fnr-05k270  27  17  22  60  1  50  100  0.5  0.6  0.01  1050  fnr-07k270  27  17  22  53  2.5  125  250  1.0  1.4  0.02  2000  fnr-10k270  27  17  22  53  5  250  500  2.5  3.0  0.05  4000  fnr-14k270  27  17  22  53  10  500  1000  5.0  6.0  0.1  10000  fnr-20k270  27  17  22  53  20  1000  2000  15.0  18.0  0.2  20000  fnr-05k330  33  20 26 73  1  50  100  0.6  0.8  0.01  900  fnr-07k330  33  20 26 65 2.5  125 250 1.2  1.7 0.02  1500  fnr-10k330  33  20 26 65  5  250  500  3.0  4.0  0.05  3000  fnr-14k330  33  20 26 65 10  500  1000  6.0  7.5  0.1  7500  fnr-20k330  33  20 26 65 20  1000  2000  20.0  13.0  0.2  17000  fnr-05k390  39  25  31  86  1  50  100  0.8  0.9  0.01  500  fnr-07k390  39  25  31  77  2.5  125  250  1.5  2.1  0.02  1350  fnr-10k390  39  25  31  77  5  250  500  3.5  4.6  0.05  2600  fnr-14k390  39  25  31  77  10  500  1000  7.0  8.6  0.1  6500  fnr-20k390  39  25  31  77  20  1000  2000  54.0  26.0  0.2  15000  fnr-05k470  47  30 38 104 1  50  100  1.0  1.1  0.01  450  fnr-07k470  47  30 38 93 2.5  125 250 1.8  2.5 0.02  1150  fnr-10k470  47  30 38 93  5  250  500  4.5  5.5  0.05  2200  fnr-14k470  47  30 38 93 10  500  1000  8.5  10.0  0.1  5500  fnr-20k470  47  30 38 93 20  1000  2000  30.0  33.0  0.2  13000  fnr-05k560  56  35  45  123  1  50  100  1.0  1.3  0.01  400  fnr-07k560  56  35  45  110  2.5  125  250  2.2  3.1  0.02  950  fnr-10k560  56  35  45  110  5  250  500  5.5  7.0  0.05  1800  fnr-14k560  56  35  45  110  10  500  1000  10.0  11.0  0.1  4500  fnr-20k560  56  35  45  110  20  1000  2000  35.0  41.0  0.2  11000  fnr-05k680  68  40 56 150 1  50  100  1.2  1.6  0.01  350  fnr-07k680 68 40 56 135 2.5  125 250 2.5  3.6 0.02  700  fnr-10k680  68  40 56 135 5  250  500  6.5  8.2  0.05  1300  fnr-14k680  68  40 56 135 10 500 1000 12.0 14.0 0.1  3300  fnr-20k680 68 40 56 135 20 1000 2000 40.0 46.0 0.2  7000  fnr-05k820  82  50  65  145  5  200  400  1.7  2.5  0.1  250  fnr-07k820  82  50  65  135  10  600  1200  3.5  5.5  0.25  550  fnr-10k820  82  50  65  135  25  1250  2500  8.0  12.0  0.4  1800  fnr-14k820  82  50  65  135  50  2500  4500  14.0  22.0  0.6  2900  fnr-20k820  82  50  65  135  100  4000  6500  27.0  38.0  1.0  5500  fnr-05k101  100  60 85 175 5  200  400  2.0  3.0  0.1  200  fnr-07k101 100 60 85 165 10 600  1200 4.0  6.5 0.25  500  fnr-10k101 100 60 85 165 25 1250 2500 10.0  15.0 0.4  1400  fnr-14k101 100 60 85 165 50 2500 4500 18.0  28.0 0.6  2400  fnr-20k101 100 60 85 165 100 4000 6500 30.0  45.0 1.0  4800   

   15191 bledsoe st., sylmar, ca 91342  tel (818) 364-9800  ?  fax (818) 364-6100  varistors  page 10 of  14                 general usage zinc oxide leaded varistors 120 ? 360 vdc    varistor  voltage  maximum  operating  voltage  maximum  clamping  voltage  (8 x 20   s)  maximum  withstanding  surge current  (8 x 20   s)  maximum  energy  (j)  rated  watts  capacitance  (reference)  1khz  part no.  vdc  (v)  ac  (v)  dc  (v)  vc  (v)  ip  (a)  2 times  (a)  1 time  (a)  2ms  10/1000   s   (w) (pf)  fnr-05k121  120  75  100  210  5  200  400  2.5  0.4  0.1  170  fnr-07k121  120  75  100   200  10  600  1200  5.0  7.8  0.25  450  fnr-10k121  120  75  100   200  25  1250  2500  12.0  18.0  0.4  1100  fnr-14k121  120  75  100   200  50  2500  4500  20.0  32.0  0.6  1900  fnr-20k121  120  75  100   200  100  4000  6500  40.0  55.0  1.0  3800  fnr-05k151 150 95 125 260 5  200  400  3.0  4.8  0.1  140  fnr-07k151 150 95 125 250 10 600  1200 6.0  9.7 0.25  350  fnr-10k151 150 95 125 250 25 1250 2500 16.0  22.0 0.4  900  fnr-14k151 150 95 125 250 50 2500 4500 25.0  40.0 0.6  1500  fnr-20k151  150  95  125 250 100  4000  6500  50.0  70.0  1.0  3000  fnr-05k181  180  115  150  315  5  200  400  3.5  5.5  0.1  110  fnr-07k181  180  115  150  300  10  600  1200  8.0  1.0  0.25  300  fnr-10k181  180  115  150  300  25  1250  2500  18.0  25.0  0.4  700  fnr-14k181  180  115  150  300  50  2500  4500  30.0  50.0  0.6  1250  fnr-20k181  180  115  150  300  100  4000  6500  60.0  85.0  1.0  2500  fnr-05k201  200  130 170 355  5  200  400  4.0  6.5  0.1  80  fnr-07k201  200  130 170 340  10  600  1200  10.0  13.0  0.25  250  fnr-10k201  200  130 170 340  25  1250  2500  20.0  30.0  0.4  500  fnr-14k201  200  130 170 340  50  2500  4500  35.0  57.0  0.6  1000  fnr-20k201  200  130 170 340 100  4000  6500  70.0  95.0  1.0  2000  fnr-05k221  220  140  180  380  5  200  400  4.5  7.0  0.1  70  fnr-07k221  220  140  180  360  10  600  1200  10.0  14.0  0.25  250  fnr-10k221  220  140  180  360  25  1250  2500  23.0  32.0  0.4  450  fnr-14k221  220  140  180  360  50  2500  4500  40.0  60.0  0.6  1000  fnr-20k221  220  140  180  360  100  4000  6500  75.0  100.0  1.0  2000  fnr-05k241  240  150 200 415  5  200  400  5.0  8.0  0.1  70  fnr-07k241  240  150 200 395  10  600  1200  10.0  15.0  0.25  200  fnr-10k241  240  150 200 395  25  1250  2500  25.0  35.0  0.4  400  fnr-14k241  240  150 200 395  50  2500  4500  40.0  63.0  0.6  900  fnr-20k241  240  150 200 395 100  4000  6500  80.0  108.0  1.0  1800  fnr-05k271  270  175  225  475  5  200  400  6.0  8.5  0.1  65  fnr-07k271  270  175  225  455  10  600  1200  12.0  18.0  0.25  170  fnr-10k271  270  175  225  455  25  1250  2500  30.0  40.0  0.4  350  fnr-14k271  270  175  225  455  50  2500  4500  50.0  70.0  0.6  750  fnr-20k271  270  175  225  455  100  4000  6500  90.0  127.0  1.0  1600  fnr-05k301  300  200 250 525  5  200  400  6.0  9.0  0.1  55  fnr-07k301  300  200 250 500  10  600  1200  13.0  20.8  0.25  150  fnr-10k301  300  200 250 500  25  1250  2500  27.0  42.0  0.4  325  fnr-14k301  300  200 250 500  50  2500  4500  55.0  75.0  0.6  650  fnr-20k301  300  200 250 500 100  4000  6500  105.0  135.0  1.0  1400  fnr-05k331  330  210  275  580  5  200  400  6.5  9.0  0.1  60  fnr-07k331  330  210  275  550  10  600  1200  14.5  22.0  0.25  150  fnr-10k331  330  210  275  550  25  1250  2500  30.0  44.0  0.4  325  fnr-14k331  330  210  275  550  50  2500  4500  60.0  80.0  0.6  650  fnr-20k331  330  210  275  550  100  4000  6500  105.0  155.0  1.0  1400  fnr-05k361  360  230 300 620  5  200  400  7.5  10.0  0.1  50  fnr-07k361  360  230 300 595  10  600  1200  15.0  25.0  0.25  130  fnr-10k361  360  230 300 595  25  1250  2500  25.0  47.0  0.4  300  fnr-14k361  360  230 300 595  50  2500  4500  65.0  93.0  0.6  550  fnr-20k361  360  230 300 595 100  4000  6500  120.0  163.0  1.0  1200     

   15191 bledsoe st., sylmar, ca 91342  tel (818) 364-9800  ?  fax (818) 364-6100  varistors  page 11 of  14                 general usage zinc oxide leaded varistors 390 ? 1800 vdc    varistor  voltage  maximum  operating  voltage  maximum  clamping  voltage  (8 x 20   s)  maximum  withstanding  surge current  (8 x 20   s)  maximum  energy  (j)  rated  watts  capacitance  (reference)  1khz  part no.  vdc  (v)  ac  (v)  dc  (v)  vc  (v)  ip  (a)  2 times  (a)  1 time  (a)  2ms  10/1000   s   (w) (pf)  fnr-05k391  390  250  320  675  5  200  400  8  12  0.1  50  fnr-07k391  390  250  320  650  10  600  1200  17  25  0.25  130  fnr-10k391  390  250  320  650  25  1250  2500  40  60  0.4  270  fnr-14k391  390  250  320  650  50  2500  4500  70  100  0.6  500  fnr-20k391  390  250  320  650  100  4000  6500  130  180  1.0  1000  fnr-05k431  430  275 350 745  5  200  400  9  13  0.1  45  fnr-07k431  430  275 350 710  10  600  1200  20  28  0.25  110  fnr-10k431  430  275 350 710  25  1250  2500  45  65  0.4  250  fnr-14k431  430  275 350 710  50  2500  4500  75  115  0.6  450  fnr-20k431  430  275 350 710 100  4000  6500  140  190  1.0  900  fnr-05k471  470  300  385  810  5  200  400  10  15  0.1  40  fnr-07k471  470  300  385  775  10  600  1200  20  30  0.25  100  fnr-10k471  470  300  385  775  25  1250  2500  45  70  0.4  230  fnr-14k471  470  300  385  775  50  2500  4500  80  125  0.6  440  fnr-20k471  470  300  385  775  100  4000  6500  150  220  1.0  900  fnr-10k511  510  318 415 840  25  1250  2500  45  70  0.4  200  fnr-14k511  510  318 415 840  50  2500  4500  80  125  0.6  380  fnr-20k511  510  318 415 840 100  4000  6500  150  220  1.0  800  fnr-10k561  560  350  455  925  25  1250  2500  45  70  0.4  180  fnr-14k561  560  350  455  925  50  2500  4500  80  125  0.6  345  fnr-20k561  560  350  455  925  100  4000  6500  150  220  1.0  700  fnr-10k621 620 380 505  1025  25 1250  2500  45  70  0.4  130  fnr-14k621 620 380 505  1025  50 2500  4500  85  125  0.6  250  fnr-20k621 620 380 505  1025  100 4000  6500  150  220  1.0  500  fnr-10k681  680  420  560  1120  25  1250  2500  45  70  0.4  130  fnr-14k681  680  420  560  1120  50  2500  4500  90  130  0.6  250  fnr-20k681  680  420  560  1120  100  4000  6500  160  230  1.0  460  fnr-10k751 750 460 615  1240  25 1250  2500  50  75  0.4  120  fnr-14k751 750 460 615  1240  50 2500  4500 100  143  0.6  230  fnr-20k751 750 460 615  1240  100 4000  6500  175  255  1.0  420  fnr-10k781  780  485  640  1290  25  1250  2500  50  80  0.4  120  fnr-14k781  780  485  640  1290  50  2500  4500  105  148  0.6  230  fnr-20k781  780  485  640  1290  100  4000  6500  180  265  1.0  420  fnr-10k821 820 510 670  1355  25 1250  2500  55  85  0.4  110  fnr-14k821 820 510 670  1355  50 2500  4500 110  157  0.6  200  fnr-20k821 820 510 670  1355  100 4000  6500  190  282  1.0  400  fnr-10k911  910  550  745  1500  25  1250  2500  60  93  0.4  100  fnr-14k911  910  550  745  1500  50  2500  4500  120  175  0.6  180  fnr-20k911  910  550  745  1500  100  4000  6500  215  310  1.0  350  fnr-10k102 1000 625 825  1650  25 1250  2500  65  102  0.4  90  fnr-14k102 1000 625 825  1650  50 2500  4500 130  190  0.6  150  fnr-20k102 1000 625 825  1650  100 4000  6500  230  342  1.0  320  fnr-10k112  1100  680  895  1815  25  1250  2500  70  115  0.4  80  fnr-14k112  1100  680  895  1815  50  2500  4500  140  213  0.6  150  fnr-20k112  1100  680  895  1815  100  4000  6500  250  383  1.0  300  fnr-14k182 1800  1000 1465 2970  50 2500  4500 240  337  0.6  100  fnr-20k182 1800  1000 1465 2970  100 4000  6500  400  625  1.0  200     

   15191 bledsoe st., sylmar, ca 91342  tel (818) 364-9800  ?  fax (818) 364-6100  varistors  page 12 of  14                 lightning arrestor zinc oxide  leaded varistors 47 - 680 vdc    varistor  voltage  maximum  operating  voltage  maximum  clamping  voltage  (8 x 20   s)  maximum  withstanding  surge current  (8 x 20   s)  maximum  energy  (j)  rated  watts  capacitance  (reference)  1khz  part no.  vdc  (v)  ac  (v)  dc  (v)  vc  (v)  ip  (a)  2 times  (a)  2ms (w)  (pf)  fnr-25k470  47  30  38  89  40  1250  15  1.0  10000  fnr-32k470  47  30  38  89  40   2500  25  1.2  11000  fnr-40k470  47  30  38  89  40   5000  40  1.4  15000  fnr-25k560 56  35  45 106 40   1250 18 1.0 8000  fnr-32k560 56  35  45 106 40   2500 30 1.2 10000  fnr-40k560 56  35  45 106 40   5000 45 1.4 14000  fnr-25k680  68  40  56  129  40   1250  21  1.0  7000  fnr-32k680  68  40  56  129  40   2500  32  1.2  9000  fnr-40k680  68  40  56  129  40   5000  50  1.4  13000  fnr-25k820 82  50  65 156 200  5000  23  1.0  6000  fnr-32k820 82  50  65 156 200   10000 35 1.2 8000  fnr-40k820 82  50  65 156 200   20000 60 1.4 12000  fnr-25k101  100  60  85  190  200   5000  25  1.0  5000  fnr-32k101  100  60  85  190  200   10000  38  1.2  7000  fnr-40k101  100  60  85  190  200   20000  75  1.4  11500  fnr-25k121 120  75  100 216 200   5000 28 1.0 4000  fnr-32k121 120  75  100 216 200   10000 42 1.2 6000  fnr-40k121 120  75  100 216 200   20000 90 1.4 11000  fnr-25k151  150  95  125  270  200   5000  30  1.0  3000  fnr-32k151  150  95  125  270  200   10000  50  1.2  5000  fnr-40k151  150  95  125  270  200   20000  120  1.4  10500  fnr-25k201 200  130 270 360 200   5000 35 1.0 2400  fnr-32k201 200  130 270 360 200   10000 70 1.2 4700  fnr-40k201 200  130 270 360 200   20000 160 1.4 10000  fnr-25k221  220  140  180  385  200   5000  40  1.0  2200  fnr-32k221  220  140  180  385  200   10000  90  1.2  4300  fnr-40k221  220  140  180  385  200   20000  180  1.4  9500  fnr-25k241 240  150 200 420 200   5000 60 1.0 2000  fnr-32k241 240  150 200 420 200   10000 120 1.2 4000  fnr-40k241 240  150 200 420 200   20000 220 1.4 9000  fnr-25k271  270  175  225  473  200   5000  90  1.0  1700  fnr-32k271  270  175  225  473  200   10000  150  1.2  3500  fnr-40k271  270  175  225  473  200   20000  260  1.4  750  fnr-25k361 360  230 300 612 200   5000 120 1.0 1400  fnr-32k361 360  230 300 612 200   10000 180 1.2 3000  fnr-40k361 360  230 300 612 200   20000 300 1.4 6000  fnr-25k391  390  250  320  663  200   5000  150  1.0  1200  fnr-32k391  390  250  320  663  200   10000  220  1.2  2500  fnr-40k391  390  250  320  663  200   20000  340  1.4  5000  fnr-25k431 430  275 350 731 200   5000 180 1.0 1100  fnr-32k431 430  275 350 731 200   10000 260 1.2 2250  fnr-40k431 430  275 350 731 200   20000 380 1.4 4500  fnr-25k471  470  300  380  799  200   5000  220  1.0  1000  fnr-32k471  470  300  380  799  200   10000  300  1.2  1900  fnr-40k471  470  300  380  799  200   20000  420  1.4  3600  fnr-25k621  620  385  505 1054 200   5000 260 1.0 1500  fnr-32k621  620  385  505 1054 200   10000 340 1.2 3200  fnr-40k621  620  385  505 1054 200   20000 450 1.4 3300  fnr-25k681  680  420  560  1160  200   5000  300  1.0  1200  fnr-32k681  680  420  560  1160  200   10000  380  1.2  3000  fnr-40k681  680  420  560  1160  200   20000  500  1.4  3000   

   15191 bledsoe st., sylmar, ca 91342  tel (818) 364-9800  ?  fax (818) 364-6100  varistors  page 13 of  14                 lightning arrestor zinc oxide  leaded varistors 750 - 1800 vdc    varistor  voltage  maximum  operating  voltage  maximum  clamping  voltage  (8 x 20   s)  maximum  withstanding  surge current  (8 x 20   s)  maximum  energy  (j)  rated  watts  capacitance  (reference)  1khz  part no.  vdc  (v)  ac  (v)  dc  (v)  vc  (v)  ip  (a)  2 times  (a)  2ms (w)  (pf)  fnr-25k751  750  460  615  1275  200   5000  350  1.0  1100  fnr-32k751  750  460  615  1275  200   10000  430  1.2  2700  fnr-40k751  750  460  615  1275  200   20000  550  1.4  2500  fnr-25k781  780  485  640 1326 200   5000 370 1.0 1050  fnr-32k781  780  485  640 1326 200   10000 480 1.2 2600  fnr-40k781  780  485  640 1326 200   20000 600 1.4 2450  fnr-25k821  820  510  670  1400  200   5000  400  1.0  1000  fnr-32k821  820  510  670  1400  200   10000  530  1.2  2400  fnr-40k821  820  510  670  1400  200   20000  640  1.4  2400  fnr-25k911  910  550  745 1550 200  5000  420  1.0  900  fnr-32k911  910  550  745 1550 200   10000 580 1.2 2200  fnr-40k911  910  550  745 1550 200   20000 700 1.4 2200  fnr-25k102  1000  625  825  1700  200   5000  450  1.0  800  fnr-32k102  1000  625  825  1700  200   10000  630  1.2  1900  fnr-40k102  1000  625  825  1700  200   20000  800  1.4  2000  fnr-25k112 1100  680  895 1870 200   5000 500 1.0 700  fnr-32k112 1100  680  895 1870 200   10000 700 1.2 1700  fnr-40k112 1100  680  895 1870 200   20000 850 1.4 1800  fnr-32k182  1800  1000  1465  3060  200   10000  750  1.2  1600  fnr-40k182  1800  1000  1465  3060  200   20000  1000  1.4  1600      packaging      ammo packaging per eia 468   quantity per ammo box  type  code   18 ? 270  vdc  300 ? 470  vdc  05  2500 2000  07  2000 1500  10  2000 1500  14  1500 1000  note:   type codes 05, 07,10 and 14 available on  tape per the above table.   

   15191 bledsoe st., sylmar, ca 91342  tel (818) 364-9800  ?  fax (818) 364-6100  varistors  page 14 of  14                     item  dimension (in mm)  symbol  type code in part number  05 07 10 14  d  body diameter  7.5 max  9.0 max  13.5 max  16.5 max  t  body thickness  table  a  table  a   d  lead-wire diameter  0.6  0.1  0.8  0.1  p  pitch between capacitor s 12.7 1.0  25.41.0  p 0   feed hole pitch  12.7 0.3  12.7 0.3  p 1   feed hole center to lead center *  3.85 0.7  7.5  0.8  p 2   feed hole center to capacitor  center  6.35 1.3  12.7 1.3  f  lead spacing  5.0 +0.8/-0.8  7.5 +0.8/-0.8  ? h  capacitor alignment f-r  0 2.0  0 2.0  w  tape width  18.0 +1.0/- 0.5 18.0 +1.0/-0.5  w 0   hold-down tape width  12 min  12 min  w 1   hole position  9.0 0.5  9.0 0.5  w 2   hold-down tape position  3.0 max  3.0 max  h  for straight  lead type  20.0 +1.5/-1.0  20.0 +1.5/-1.0  h 0   height to seating  plane  (see note)  for kinked  lead type  16.0 0.5  outside  kink  16.0 0.5  inside  kink  h 1   capacitor height  32.25 max  40 max  e  lead-wire protrusion  1.0 max  1.0 max  d 0   feed hole diameter  4.0 0.2  4.0 0.2  t  total tape thickness  0.7 0.2  0.9 0.2  l  length of snipped off leads  11.0 max  11.0 max  c  coating rundown on leads  2.0 max  2.5    note:  outside kink and straight leads available on 05 and  07 type codes; inside kink and straight leads  on 10 and 14 type codes; straight leads only on all other type codes.   
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