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 wpspg spark gap protectors  | 1 table of contents  ees  - low current axial lead type                                                            2 m serie  - medium current axial lead type                                                         6 h serie  - high current axial lead type                                                           10 h serie  - super high current axial lead type                                                    14 ls serie  - low current smd type                                                               18 ms serie  - medium current smd type                                                           22 hs serie  - high current smd type                                                              26  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 2 | wpspg spark gap protectors wpspg spark gap p r otectors ? l series wpspg  -  20  l   200      (1)                       (2)       (3)        (4)  (5) (1) w orld pr oducts spark gap pr otector (2) dc spark-over v oltage     t olerance: (example: 20=20% tolerance) (3) series t ype   l= low current (4) dc spark-over v oltage:     (example: 200 = 200v) ta part numbering system fea tures: 1. rohs compliant and halogen free 2. ul497b ? pending 3. fast responding 4. low capacitance 5. zero leakage current 6. stable electrical characteristics over time 7. can withstand repeated surges 8. symmetrical 9. operate and storage temperature: -40oc to +85oc (5) packaging:     nil = bulk     ta = taped/ammo box  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 wpspg spark gap protectors  | 3 wpspg spark gap protectors - l series wpspg- xxl 3 00     1 0 0 wpspg- xxl 4 0 0    2 5 0 2 5 0 2 5 0 2 5 0 wpspg- xxl 5 00     wpspg- xxl  600                 wpspg- xxl  700                 wpspg- xxl  1000               500 wpspg- xxl  1500               500 >500a 100a >150  times 4.0  0.5 l 1   2.0  0.5 d d 0.5  0.05 colo r co de 1   colo r co de 2   colo r co de 3   d d 1 l   l1 l l wpspg- xxl 1 40   200 220 300 400 500 600 700 1000 140 1500 5 0 100 100 100 100 100 100 100 100 100 100 wpspg- xxl 2 20     1 0 0 wpspg- xxl 2 00     1 0 0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8   note: vsxx% (dc spark-over voltage tolerance 30% and 20%),140v device is only available in 30% tolerance. 28.0  3.0 dimensions in mm.  electrical characteristics  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 4 | wpspg spark gap protectors wpspg spark gap protectors - l series color code part number color code 1 color code 2 color code 3 wpspg-xxl220     red red wpspg-xxl200 red wpspg-xxl400     yellow wpspg-xxl500     green wpspg-xxl600     blue wpspg-xxl700     white brown wpspg-xxl1000     black     n w o r b     0 0 5 1 l x x - g p s p w green wpspg-xxl140 black yellow wpspg-xxl300     orange red test methods and resul ts item    test met h od    stand ar d    dc  spark  over    voltage(vs)  measure  starting  discharge  voltage  (vs)  by  gradu ally  increasing  appli ed  dc  voltag e.  test  current  is  0.5 m a  max.  an d  the  dc  voltage  ascends  up  within  as  follow  condition.    vs  1000v  500v/second     meet  specified  value.   insulation  resistance(ir)   measure  the  insulation  resistance  across  the  terminal  at  regular  volta g e .   but  the  test  voltage  doesn?t  go  beyond  the  dc  spark-ove r   voltage .      capacitance   measure  the  electros tatic  capacitance  by  applyin g   a  voltage  of  less  than  6v  (at  1khz)  b e tw e e n   te r m i n a l s.  static  life    10kv  with  1500pf  conde nser  is  disch a rged  thro u g h   0 ?   r e sistor.  200  times  at  an  in terval    of  10sec.    rate of change 30%. characteristics  of  other  items  must  meet  the  specified  value.  surge  cur r e n t  capacity  the  followin g   impulse  cu rrent  for  specified  current  appli ed  5  times  at  60  secon d s  intervals.  thereafter,  out er  appe ara n c e  shall  be  visually  exa m ined.    type   impulse  current  vs  <  400v  1.2/50  s  &  8 / 20  s,  500a  vs  >  400v  1.2/50  s  &  8 / 20  s,  500a,  electrically  connected  with  a  resistor  (1~2  ? ).    no  crack  and  no  failures.  cold  resistance    measuremen t  after  -40oc /1000  h r s  &  normal  temperature/ 2  hrs.    features  are   conformed  to  rated  s pec .     heat  resistance    measuremen t  after  125oc /1000  h r s  &  normal  temperature/ 2  hrs.    humidity  re sistance    measuremen t  after  humidity  90~95%(4 5oc )   /1000  hrs  &  normal  temperature/2  h r s .    te mp e ratu r e   c ycl e     10  times  repetition  of  cycle  -40oc /30min          normal,  temp/2  min  1 2 5oc / 3 0 m in ,                         measuremen t  after  normal  temp/2  hrs.    solder  ability    apply  flux  an d  immerse  in   molten  sold er    2 3 0 5oc   for  3sec  up  to  the  point  of  1.5mm  from  body.  ch eck  for  solder  ad hesion.    l e a d   w i r e   i s   e v e n l y   c o ve r e d   b y   solder.    solder  heat    measuremen t  after  lead  wire  is  dipped  up  to  the  point  of  1.5mm  from  b ody  into  260 5oc   solder  for  10sec.     conformed  t o   rated  spec.    pull  strength    apply  0.5kg  load  for  10se c .    lead  shall  n o t  pull  out  or  snap.    flexural  stre ngth    be n d   l e a d   w i r e   a t  th e   p o i nt  of  2mm  from  body  under  0.2 5   load  and  back  to  its  original  point.  repe at  1  time.       world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 wpspg spark gap protectors  | 5 wpspg spark gap protectors - l series                             0 5 0 1 0 0 1 5 0 2 0 0 2 5 0 3 0 0 0 0 . 5 1 1 . 5 2 2 . 5 3 3 . 5 4 t i m e   (mi n u t e s) t emper a t u r e   (o c ) m a x i m u m   w a v e   2 60 c c oo l i n g  s ol de r i ng   p r eh e ati ng   peak   t em p erat ure 26 0 oc   d i p pi n g   t i m e 10  seconds  so lderi n g 1  time i te m   c onditions flow/wave soldering recommendation parameters    unit: mm   item  dimensions   a        78   b        78   c        255 c b a l 5000  pcs   m 2500 pcs h 1500 pcs s e r i e s m i n i m u m   pack a g e   q u a n t i t y r l p d1 z s t t t w d item w p t z r t s d d1 l l1 & l2 dimensions (mm) 52  1.5 5.0  0.5 6.0  1.0 1.2 max. leads cannot extend beyond tape. 3.2 max. 0.8 max. 1.5 ~ 4.5 0.5  .05 4.5 max 1 max lead t aping l1 l2 inner box dimensions  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 6 | wpspg spark gap protectors wpspg spark gap p r otectors ? m series (1) w orld pr oducts spark gap pr otector (2) dc spark-over v oltage     t olerance: (example: 20=20% tolerance) (3) series t ype   m = medium current (4) dc spark-over v oltage:     (example: 200 = 200v) part numbering system fea tures: 1. rohs compliant and halogen free 2. ul497b ? file #e135015 (see specific voltage values) 3. fast responding 4. low capacitance 5. zero leakage current 6. stable electrical characteristics over time 7. can withstand repea t ed surges 8. symmetrical wpspg  -  20  m   200      (1)                       (2)       (3)        (4)  (5) ta (5) packaging:     nil = bulk     ta = taped/ammo box  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 wpspg spark gap protectors  | 7 wpspg spark gap protectors - m series dimensi ons in mm.  electri cal   characteristi cs  2 5 0 2 5 0 2 5 0  2 5 0  5 0 0  5 0 0 >1000a 100a >200  times 4.3  0.5 l 1   2.6  0.5 d d 0.5  0.05 colo r co de 1   colo r co de 2   colo r co de 3   d d   l l1 l1 l 5 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8   note: vsxx% (dc spark-over voltage tolerance 30% and 20%),140v device is only available in 30% tolerance. *ul 497b recognized (30% tolerance only). item 28.0  3.0 *wpspg-xxm140  *wpspg-xxm200 *wpspg-xxm220 *wpspg-xxm300  *wpspg-xxm400 *wpspg-xxm500 wpspg-xxm600 wpspg-xxm700 wpspg-xxm1000  wpspg-xxm1500 200 220 300 400 500 600 700 1000 140 1500  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 8 | wpspg spark gap protectors wpspg spark gap protectors - m series part number color code 1 color code 2 color code 3 wpspg-xxm220     red red wpspg-xxm200 red wpspg-xxm400     yellow wpspg-xxm500     green wpspg-xxm600     blue wpspg-xxm700     purple wpspg-xxm1000     black     n w o r b     0 0 5 1 m x x - g p s p w green wpspg-xxm140 black yellow wpspg-xxm300     orange red color code test methods and results item    test met h od    stand ar d    dc  spark  over    voltage(vs)  measure  starting  discharge  voltage  (vs)  by  gradu ally  increasing  appli ed  dc  voltag e.  test  current  is  0.5 m a  max.  an d  the  dc  voltage  ascends  up  within  as  follow  condition.    vs  1000v  500v/second     meet  specified  value   insulation  resistance(ir)   measure  the  insulation  resistance  across  the  terminal  at  regular  volta g e .   but  the  test  voltage  doesn?t  go  beyond  the  dc  spark-ove r   voltage . capacitance   measure  the  electros tatic  capacitance  by  applyin g   a  voltage  of  less  than  6v  (at  1khz)  b e tw e e n   te r m i n a l s.  static  life    10kv  with  1500pf  conde nser  is  disch a rged  th r o u g h   0 ?   r e sistor.  200  times  at  an  in terval    of  10sec.    rate of change 30%. characteristics  of  other  items  must  meet  the  specified  value.  surge  cur r e n t  capacity  the  followin g   impulse  cu rrent  for  specified  current  appli ed   5  times  at  60  secon d s  intervals.  thereafter,  out er  appe ara n c e  shall  be  visually  exa m ined.    type   impulse  current  vs  <  400v  1.2/50  s  &  8 / 20  s,  1000a  vs  >  400v  1.2/50  s  &  8 / 20  s,  1000a,  electrically  connected  with  a  resistor  (1~2  ? ).    no  crack  and  no  failures  cold  resistance    measuremen t  after  -40oc /1000  h r s  &  normal  temperature/ 2  hrs.    features  are   conformed  to  rated  s pec.     heat  resistance    measuremen t  after  125oc /1000  h r s  &  normal  temperature/ 2  hrs.    humidity  re sistance    measuremen t  after  humidity  90~95% (45oc)   /1000  hrs  &  normal  temperature/2  h r s .    te mp e ra tu r e   c ycl e     10  times  repetition  of  cycle  -40oc /30min          normal,  temp/2  min  1 2 5oc / 3 0 m in ,                         measuremen t  after  normal  temp/2  hrs.    solder  ability    apply  flux  an d  immerse  in   molten  sold er    2 3 0  5oc   for  3sec  up  to  the  point  of  1.5mm  from  body.  ch eck  for  solder  ad hesion.    l e a d   w i r e   i s   e ve n l y   co v e r e d   b y   solder.    solder  heat    measuremen t  after  lead  wire  is  dipped  up  to  the  point  of  1.5mm  from  b ody  into  260  5oc   solder  for  10sec.     conformed  t o   rated  spec.    pull  strength    apply  0.5kg  load  for  10se c .    lead  shall  n o t  pull  out  or  snap.    flexural  stre ngth    be n d   l e a d   w i r e   a t  th e   p o i nt  of  2mm  from  body  under  0.2 5   load  and  back  to  its  original  point.  repe at  1  time.      green  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 wpspg spark gap protectors  | 9 wpspg spark gap protectors - m series                             0 5 0 1 0 0 1 5 0 2 0 0 2 5 0 3 0 0 0 0 . 5 1 1 . 5 2 2 . 5 3 3 . 5 4 t i m e   (mi n u t e s) t emper a t u r e   (o c ) m a x i m u m   w a v e   2 60 c c oo l i n g  s ol de r i ng   p r eh e ati ng   peak   t em p erat ure 26 0 oc   d i p pi n g   t i m e 10  seconds  so lderi n g 1  time i te m   c onditions flow/wave soldering recommendation parameters    unit: mm   item  dimensions   a        78   b        78   c        255 c b a l 5000  pcs   m 2500 pcs h 1500 pcs s e r i e s m i n i mum  packa g e   q u a n t i t y r l p d1 z s t t t w d item w p t z r t s d d1 l l1 & l2 dimensions (mm) 52  1.5 5.0  0.5 6.0  1.0 1.2 max. leads cannot extend beyond tape. 3.2 max. 0.8 max. 1.5 ~ 4.5 0.5  .05 3.0 - 7.5 1 max lead t aping l1 l2 inner box dimensions  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 10 | wpspg spark gap protectors wpspg spark gap p r otectors ? h series (1) w orld pr oducts spark gap pr otector (2) dc spark-over v oltage     t olerance: (example: 20=20% tolerance) (3) series t ype   h= high curr ent (4) dc spark-over v oltage:     (example: 200 = 200v) part numbering system fea tures: 1. rohs compliant and halogen free 2. ul497b ? file #e135015 (see specific voltage values) 3. fast responding 4. low capacitance 5. zero leakage current 6. stable electrical characteristics over time 7. can withstand repeated surges 8. symmetrical wpspg  -  20  h   200      (1)                       (2)       (3)        (4)  (5) ta (5) packaging:     nil = bulk     ta = taped/ammo box  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 wpspg spark gap protectors   | 11 wpspg spark gap protectors - h series 4 0 0   2 5 0                 1 0 0 5 0 0   2 5 0                 1 0 0   wpspg- xxh 7 00  7 0 0   2 5 0                 1 0 0   wpspg- xxh1 00 0              1 0 0 0                   5 0 0                 1 0 0 wpspg- xxh1 50 0              1 5 0 0                   5 0 0                 1 0 0 wpspg- xxh1 80 0              1 8 0 0                   5 0 0                 1 0 0 wpspg- xxh2 00 0              2 0 0 0                   5 0 0                 1 0 0 wpspg- xxh2 40 0              2 4 0 0                   5 0 0                 1 0 0 wpspg- xxh2 70 0              2 7 0 0                   5 0 0                 1 0 0 wpspg- xxh3 00 0              3 0 0 0                   5 0 0                 1 0 0 wpspg- xxh3 60 0              3 6 0 0                   5 0 0                 1 0 0 wpspg- xxh4 00 0              4 0 0 0                   5 0 0                 1 0 0 wpspg- xxh4 50 0              4 5 0 0                   5 0 0                 1 0 0 wpspg- xxh5 00 0              5 0 0 0                   5 0 0                 1 0 0 **>2000a >3 0 0 0a 1 00a >250  times 4.00.5 140v ? 700v l 1   3.10.5 d d 0.50.05 colo r co de 1   colo r co de 2   colo r co de 3   d d 1 l   l1 l 5.3-0.5 1000v ? 5000v l 1 4 0   5 0                    1 0 0 3 0 0   1 0 0                 1 0 0 2 0 0   1 0 0                 1 0 0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 dc spark-over voltage *wpspg-xxh 140 * wpspg-xxh 200  * wpspg-xxh 300 * wpspg-xxh 400 * wpspg-xxh 500 electrical characteristics  dimensions (in mm)  * ul497b recognized (30% tolerance only). **parts rated 1000v ? 5000v 1.2/50 s and 8/20s,  with 3000a rating add ?x? suffix to part number.  note: vsxx% (dc spark-over voltage tolerance 30% and 20%), 1 40v device is only available in 30% tolerance. 28.03.0  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 12 | wpspg spark gap protectors wpspg spark gap protectors - h series wpspg-xxh300     orange wpspg-xxh200 red wpspg-xxh500     green wpspg-xxh700     purple wpspg-xxh1000     brown black wpspg-xxh1500     brown     green wpspg-xxh1800     brown     gray wpspg-xxh2000     red     black wpspg-xxh2400     re d              yellow wpspg-xxh2700     re d    purple wpspg-xxh3000     orange     black wpspg-xxh3600     orange     blue wpspg-xxh4000     yellow     black wpspg-xxh4500     y e ll o w    green wpspg-xxh5000     gr e en    black wpspg-xxh140 black yellow wpspg-xxh400     yellow red red red red red red red red red red red test methods and results color code color code 1 color code 3 color code 2 partnumber item    test met h od    stand ar d    dc  spark  over    voltage(vs)  measure  starting  discharge  voltage  (vs)  by  gradu ally  increasing  appli ed  dc  voltag e.  test  current  is  0.5 m a  max.  an d  the  dc  voltage  ascends  up  within  as  follow  condition.    vs  1000v  500v/second     meet  specified  value   insulation  resistance(ir)   measure  the  insulation  resistance  across  the  terminal  at  regular  volta g e .   but  the  test  voltage  doesn?t  go  beyond  the  dc  spark-ove r   voltage .    capacitance   measure  the  electros tatic  capacitance  by  applyin g   a  voltage  of  less  than  6v  (at  1khz)  b e twee n   te r m ina l s.  static  life    10kv  with  1500pf  conde nser  is  disch a rged  throug h   0 ?   r e sistor.  200  times  at  an  in terval    of  10sec.    rate of change 30%. characteristics  of  other  items  must  meet  the  specified  value.  surge  cur r e n t  capacity  the  followin g   impulse  cu rrent  for  specified  current  appli ed  5  times  at  60  secon d s  intervals.  thereafter,  out er  appe ara n c e  shall  be  visually  exa m ined.    type   impulse  current  vs  1000v  1.2/50  s  &  8 / 20  s,  3000a,  electrically  connected  with  a  resistor  (4~6  ? ).    no  crack  and  no  failures  cold  resistance    measuremen t  after  -40oc /1000  h r s  &  normal  temperature/ 2  hrs.    features  are   conformed  to  rated  s pec.     heat  resistance    measuremen t  after  125oc /1000  h r s  &  normal  temperature/ 2  hrs.    humidity  re sistance    measuremen t  after  humidity  90~95%(4 5oc )   /1000  hrs  &  normal  temperature/2  h r s .    te mp e ra tu r e   c ycl e     10  times  repetition  of  cycle  -40oc /30min          normal,  temp/2  min  1 2 5oc / 3 0 m in ,                         measuremen t  after  normal  temp/2  hrs.    solder  ability    apply  flux  an d  immerse  in   molten  sold er    2 3 0 5oc   for  3sec  up  to  the  point  of  1.5mm  from  body.  ch eck  for  solder  ad hesion.    lea d   w i r e   i s   e ve n l y   cov e r e d   b y   solder.    solder  heat    measuremen t  after  lead  wire  is  dipped  up  to  the  point  of  1.5mm  from  b ody  into  260 5oc   solder  for  10sec.     conformed  t o   rated  spec.    pull  strength    apply  0.5kg  load  for  10se c .    lead  shall  n o t  pull  out  or  snap.    flexural  stre ngth    be n d   lea d   w i r e   a t  th e   p o i nt  of  2mm  from  body  under  0.2 5   load  and  back  to  its  original  point.  repe at  1  time.       world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 wpspg spark gap protectors  | 13 wpspg spark gap protectors - h series                             0 5 0 1 0 0 1 5 0 2 0 0 2 5 0 3 0 0 0 0 . 5 1 1 . 5 2 2 . 5 3 3 . 5 4 t i m e   (mi n u t e s) t emper a t u r e   (o c ) m a x i m u m   w a v e   2 60 c c oo l i n g  s ol de r i ng   p r eh e ati ng   peak   t em p erat ure 26 0 oc   d i p pi n g   t i m e 10  seconds  so lderi n g 1  time i te m   c onditions flow/wave soldering recommendation parameters    unit: mm   item  dimensions   a        78   b        78   c        255 c b a l 5000 pcs   m 2500 pcs h 1500 pcs s e r i e s m i n i m u m   pac k a g e   q u a n t i t y r l p d1 z s t t t w d item w p t z r t s d d1 l l1 & l2 dimensions (mm) 52  1.5 5.0  0.5 6.0  1.0 1.2 max. leads cannot extend beyond tape. 3.2 max. 0.8 max. 1.5 ~ 4.5m 0.5  .05 3.0 - 7.5 1 max lead t aping l1 l2 inner box dimensions  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 14 | wpspg spark gap protectors wpspg spark gap p r otectors ? hx series wpspg  -  20  hx   1000      (1)                       (2)        (3)        (4)      (5) (1) w orld pr oducts spark gap pr otector (2) dc spark-over v oltage     t olerance: (example: 20=20% tolerance) (3) series t ype   (4) dc spark-over v oltage:     (example: 1000 = 1000v) (5) packaging:     nil = bulk     ta = taped/ammo box ta part numbering system fea tures: 1. rohs compliant and halogen free 2. ul pending 3. fast responding 4. low capacitance 5. zero leakage current 6. stable electrical characteristics over time 7. can withstand repeated surges 8. bilateral and symmetrical 9. micro-gap design and low clamping 10. no dark effect hx = super high current/high voltage  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 wpspg spark gap protectors  | 15 wpspg spark gap protectors - hx series 0 0 1                               0 0 5                                   0 0 0 1 0 0 0 1 hx x x - g p s p w 0 0 1                               0 0 5                                   0 0 5 1                     0 0 5 1 hx x x - g p s p w 0 0 1                               0 0 5                                   0 0 8 1                       0 0 8 1 hx x x - g p s p w 0 0 1                               0 0 5                                   0 0 0 2                       0 0 0 2 hx x x - g p s p w 0 0 1                               0 0 5                                   0 0 4 2                       0 0 4 2 hx x x - g p s p w 0 0 1                               0 0 5                                   0 0 7 2                       0 0 7 2 hx x x - g p s p w 0 0 1                               0 0 5                                   0 0 0 3                       0 0 0 3 hx x x - g p s p w 0 0 1                               0 0 5                                   0 0 6 3                       0 0 6 3 hx x x - g p s p w 0 0 1                               0 0 5                                   0 0 0 4                       0 0 0 4 hx x x - g p s p w 0 0 1                               0 0 5                                   0 0 5 4                       0 0 5 4 hx x x - g p s p w 0 0 1                               0 0 5                                   0 0 0 5     0 0 0 5 hx x x - g p s p w 3 0 0 0a l 1     4.1  0.5 d d 0.50.05 colo r co de 1   colo r co de 2   colo r co de 3   d d   l1 l1 l 9.0  1.5 28.0  3.0 l 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 --- --- --- 1200v (3 sec) 1500v (3 min) 1800v (3 sec) 1800v (3 sec) 2000v (1 min) 1200v (3 sec) 2000v (1 min) --- 1.0 electrical characteristics  dimensions (in mm)   note: vsxx% (dc spark-over voltage tolerance 30% and 20%). dc spark-over voltage insulation resistance capacitance measure starting discharge voltage (vs)  b y   gradually increasing applied dc voltage. test current is 1.0ma max. and the dc voltage ascends up within 500v/second. measure the insulation resistance acros s  t h e terminal at regular voltage. test voltage may not exceed the dc spark-over voltage. measure the electrostatic capacitance b y  a p plying a voltage of less than 6v (at 1khz) between terminals. ac wi th s tandi n g vo l ta g e  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 16 | wpspg spark gap protectors wpspg spark gap protectors - hx series color code part number color code 1 color code 2 color code 3   brown black   brown     green   brown     gray   red     black   re d              yellow   re d    purple   orange     black   orange     blue   yellow     black   y e ll o w    green   gr e en    black red red red red red red red red red red red wpspg-xxhx1000 wpspg-xxhx1500 wpspg-xxhx1800 wpspg-xxhx2000 wpspg-xxhx2400 wpspg-xxhx2700 wpspg-xxhx3000 wpspg-xxhx3600 wpspg-xxhx4000 wpspg-xxhx4500 WPSPG-XXHX5000 i tem test method s tan d ard cold  resist ance  measurement  af ter  -40 /48  hrs  &  normal  temperature/ 2  hrs.  features  are  conformed  to  rated  spec. heat  resist a nce  measurement  af ter  +85 /48  hrs  &  normal  temperature/ 2  hrs.  humidity  resist ance   measurement  af ter  humidity  90~95 ( 4 5oc ) /48  hrs  &  normal  temperature/2  hrs .  t e mperature  cycle  10  times  repetition  of  cycle  -40 /30mi n    normal,  temp/2  min  1 2 5 /30min, measurement  af ter  normal  temp/2  hrs.  solder  ability  apply  flux  and  immerse  in  molten  sold er  2305   for  3sec  up  to  th e  point  of  1.5mm  from  body .  check  for  sold er  adhesion.  l e a d   w i r e   i s   e v e n l y  c o v e r e d   b y   solder .   so lde r   he a t   measurement  af ter  lead  wire  is  dipped  up  to  the  point  of  1.5mm  from  b ody  into  260 5 solder  for  10sec.  conformed  to  rated  spec.  pull  s t rength  apply  0.5kg  load  for  10sec.  lead  shall  not  pull  out  or  snap.  flexural  s t rength  bend  lead  wi re  at  the  point  of  2mm  fro m  body  under  0.25kg  load  and  back  to  it s  original  point.  repeat  1  time.  surge  life  apply  a  st andard  impulse  current  (8/20 s   of   100a)  for  300  times  at  60  seconds  intervals.  no  crack  and  no  failures.  surge  current  cap acity    ch a r g e  a   1 . 2/5 0 s  &  8 / 20 s,  2000a,  a nd  apply  it  to  the  sample.  do  this  10  times.  or  3000a,  1  time.  test methods and resul ts  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 wpspg spark gap protectors  | 17 wpspg spark gap protectors - hx series                             0 5 0 1 0 0 1 5 0 2 0 0 2 5 0 3 0 0 0 0 . 5 1 1 . 5 2 2 . 5 3 3 . 5 4 t i me   (mi n u t e s) t emper a t u r e   (o c ) m a x i m u m   w a v e   2 60 c c oo l i n g  s ol de r i ng   p r eh e ati ng   peak   t em p erat ure 26 0 oc   e m i t   g n i p p i d 10 seconds  so lderi n g 1 time i te m   c onditions flow/wave soldering recommendation parameters sy mbol   dimension(mm)  w  52.01.5  p  10.00.5 l1-l2  1.0max.  t  6.01.0  z  1.2max.  r  t e rminals  must  not  project  from  t ape.  t  3.2max.  s  0.8max.  d 4.6max. d 1   0.50.05  l 10.5max. axial taping packaging b c a sym bo l   dimension( mm)  quantity  a  75.0   1000 pc s   c   250 . 0 b  114 . 0 inner box drawing  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 18 | wpspg spark gap protectors wpspg spark gap p r otectors ? ls series wpspg  -  20  ls   200      (1)                       (2)        (3)         (4)   (5) (1) w orld pr oducts spark gap pr otector (2) dc spark-over v oltage     t olerance: (example: 20=20% tolerance) (3) series t ype   ls= low current surface mount series (4) dc spark-over v oltage:     (example: 200 = 200v) (5) nil = standard package      m = mini melf package m part numbering system fea tures: 1. rohs compliant and halogen free 2. ul497b ? pending 3. fast responding 4. low capacitance 5. zero leakage current 6. stable electrical characteristics over time 7. can withstand repea t ed surges 8. symmetrical  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 wpspg spark gap protectors  | 19 wpspg spark gap protectors - ls series dimensi on in mm.  electri cal   characteristi cs  d c   s p ark-over  v ol t a ge   minimum  insulation  resist ance  max imum  c a p a c it a nc e   (1khz-6v m ax )   surge  current  cap acity  ( 8/20 s )   part  number  vs(v)  t e st  v olt age(v)  i r oh m ( m )   c(p f )  (a)  220   1 0 0 300   100 0.8  0.8  0.8  0.8  400   250 0.8  500   250   1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0   0.8  i tem   l  4.0  0.5  d   2.1  0.5  d   2.0  0.5  t  0.4  0.1  3.4  0.5  1.4  0.5  1.3  0.5  0.4  0.1  2 0 0   1 0 0 1 4 0   5 0 500 500 500 500 500 500 note: vsxx% (dc spark-over voltage tolerance 30% and 20%),140v d e v ice is only available in 30% tolerance. wpspg-xxls140  wpspg-xxls200  wpspg-xxls220  wpspg-xxls300  wpspg-xxls400  wpspg-xxls500  600   250   1 0 0   0.8  500 wpspg-xxls600  700   250 1 0 0   0.8  500 wpspg-xxls700  1000  500   1 0 0   0.8  500 wpspg-xxls1000  standard mini melf st andard series d c   s p ark-over  v ol t a ge   minimum  insulation  resist ance  max imum  c a p a c it a nc e   (1khz-6v m ax )   surge  current  cap acity  ( 8/20 s )   part  number  vs(v)  t e st  v olt age(v)  i r oh m ( m )   c(p f )  (a)  300   1 0 0 0.8  0.8  0.8  1 0 0 1 0 0 1 0 0 2 0 0   1 0 0 1 4 0   5 0 300 300 300 note: vsxx% (dc spark-over voltage tolerance 30% and 20%),140v d e v ice is only available in 30% tolerance. wpspg-xxls140m  wpspg-xxls200m  wpspg-xxls300m  mini melf series  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 20 | wpspg spark gap protectors wpspg spark gap protectors - ls series test methods and results    item    test met h od    stand ar d    dc  spark  over    voltage(vs)  measure  starting  discharge  voltage  (vs)  by  gradu ally  increasing  appli ed  dc  voltag e.  test  current  is  0.5 m a  max.  an d  the  dc  voltage  ascends  up  within  as  follow  condition.    vs  1000v  500v/second     meet  specified  value   insulation  resistance(ir)   measure  the  insulation  resistance  across  the  terminal  at  regular  volta g e .   but  the  test  voltage  doesn?t  go  beyond  the  dc  spark-ove r   voltage .    capacitance   measure  the  electros tatic  capacitance  by  applyin g   a  voltage  of  less  than  6v  (at  1khz)  b e tween   te r m inal s.  static  life    10kv  with  1500pf  conde nser  is  disch a rged  through   0 ?   r e sistor.  200  times  at  an  in terval    of  10sec.    rate of change 30%. characteristics  of  other  items  must  meet  the  specified  value.  surge  cur r e n t  capacity  the  followin g   impulse  cu rrent  for  specified  current  appli ed  5  times  at  60  secon d s  intervals.  thereafter,  out er  appe ara n c e  shall  be  visually  exa m ined.    type   impulse  current  mini  melf  1.2/50  s  &  8 / 20  s,  300a standard   1.2/50  s  &  8 / 20  s,  500a   no  crack  and  no  failures  cold  resistance    measuremen t  after  -40oc /1000  h r s  &  normal  temperature/ 2  hrs.    features  are   conformed  to  rated  s pec.     heat  resistance    measuremen t  after  125oc /1000  h r s  &  normal  temperature/ 2  hrs.    humidity  re sistance    measuremen t  after  humidity  90~95% (45oc)   /1000  hrs  &  normal  temperature/2  h r s .    te mp e ra tu r e   c ycl e     10  times  repetition  of  cycle  -40oc /30min          normal,  temp/2  min  1 2 5oc / 3 0 m in ,                       measuremen t  after  normal  temp/2  hrs.    solder  ability    apply  flux  an d  immerse  in   molten  sold er    2 3 0 5oc   for  3sec  up  to  the  end  surfa c e  of  the  electrodes.  check  for  solder  adh esion .     th e   end   su r fa ce   i s  evenly   covered   by  solder.    solder  heat    measuremen t  after  the  end  surface  of  the  electrodes  is  dipped  up  to   into  260 5oc   solder  for  10sec.    conformed  t o   rated  spec.     world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 wpspg spark gap protectors  | 21 wpspg spark gap protectors - ls series taping specifications i te m   s tandard series mini mel f series p   4. 0      0. 1   p 0   8. 0      0. 1   w   12. 0      0. 3   f   5.5    0. 1   e   1. 7 5      0. 1 d    1. 5    0 . 1 k   2.3    0. 2 t   0. 5   m ax. a 0   2.2    0. 1   b 0   4. 3      0. 1   i te m standard siz e d   178 m m   d   13 m m   l   1 5 m m   l d d note: 3000 pcs per reel. ite m s i z e (mm) a 185 b 179 c 67 4. 0      0. 1   4. 0      0. 1   8. 0      0. 3   3. 4      0. 1   1. 5      0. 1  1. 5    0 . 1 1. 6      0. 1 0. 2      0. 1   1. 6      0. 1   4. 0      0. 1   m ini  m elf seri es 178 m m   13 m m   1 1 m m   no te:  a ll  dim ensions (mm)  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 22 | wpspg spark gap protectors wpspg spark gap p r otectors ? ms series wpspg  -  20  m   200      (1)                       (2)        (3)         (4) (1) w orld pr oducts spark gap pr otector (2) dc spark-over v oltage     t olerance: (example: 20=20% tolerance) (3) series t ype   (4) dc spark-over v oltage:     (example: 200 = 200v) part numbering system fea tures: 1. rohs compliant and halogen free 2. ul497b ? file #e135015 (see specific voltage values) 3. fast responding 4. low capacitance 5. zero leakage current 6. stable electrical characteristics over time 7. can withstand repea t ed surges 8. symmetrical r     20           ms= medium current surface mount series  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 wpspg spark gap protectors  | 23 wpspg spark gap protectors - ms series dimensi on in mm.  electri cal   characteristi cs  d c   s p ark-over  v ol t a ge   minimum  insulation  resist ance  max imum  c a p a c it a nc e   (1khz-6v m ax )   surge  current  cap acity  ( 8/20 s )   part  number  vs(v)  t e st  v olt age(v)  i r oh m ( m )   c(p f )  (a)  220   1 0 0 300   100 0.8  0.8  0.8  0.8  400   250 0.8  500   250   1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0   0.8  i tem   l  5.0  0.5  d   2.8  0.5  d   2.6  0.5  t  0.4  0.1  200   1 0 0 140   5 0 1000 1000 1000 1000 1000 1000 note: vsxx% (dc spark-over voltage tolerance 30% and 20%),140v device is only available in 30% tolerance. *ul 497b recognized (30% tolerance only). *wpspg-xxms140  *wpspg-xxms200  *wpspg-xxms220  *wpspg-xxms300  *wpspg-xxms400  *wpspg-xxms500  600   250   1 0 0   0.8  1000 wpspg-xxms600  700   250 1 0 0   0.8  1000 wpspg-xxms700  1000  500   1 0 0   0.8  1000 wpspg-xxms1000   world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 24 | wpspg spark gap protectors wpspg spark gap protectors - ms series test  methods  and  resul ts  item    test met h od    stand ar d    dc  spark  over    voltage(vs)  measure  starting  discharge  voltage  (vs)  by  gradu ally  increasing  appli ed  dc  voltag e.  test  current  is  0.5 m a  max.  an d  the  dc  voltage  ascends  up  within  as  follow  condition.    vs  1000v  500v/second     meet  specified  value   insulation  resistance(ir)   measure  the  insulation  resistance  across  the  terminal  at  regular  volta g e .   but  the  test  voltage  doesn?t  go  beyond  the  dc  spark-ove r   voltage . capacitance   measure  the  electros tatic  capacitance  by  applyin g   a  voltage  of  less  than  6v  (at  1khz)  b e tw e e n   te r m i n a l s.  static  life    10kv  with  1500pf  conde nser  is  disch a rged  throu g h   0 ?   r e sistor.  200  times  at  an  in terval    of  10sec.    rate of change 30%. characteristics  of  other  items  must  meet  the  specified  value.  surge  cur r e n t  capacity  the  followin g   impulse  cu rrent  for  specified  current  appli ed   5  times  at  60  secon d s  intervals.  thereafter,  out er  appe ara n c e  shall  be  visually  exa m ined.  impulse  current  1.2/50  s  &  8 / 20  s,  1000a,  electrically  connected  with  a  resistor  (1~2  ? ).    no  crack  and  no  failures  cold  resistance    measuremen t  after  -40oc /1000  h r s  &  normal  temperature/ 2  hrs.    features  are   conformed  to  rated  s pec .     heat  resistance    measuremen t  after  125oc /1000  h r s  &  normal  temperature/ 2  hrs.    humidity  re sistance    measuremen t  after  humidity  90~95%(4 5oc )   /1000  hrs  &  normal  temperature/2  h r s .    te mp e ra tu r e   c ycl e     10  times  repetition  of  cycle  -40oc /30min          normal,  temp/2  min  125oc/ 3 0 m in ,                         measuremen t  after  normal  temp/2  hrs.    solder  ability    apply  flux  an d  immerse  in   molten  sold er    2 3 0  5oc   for  3sec  up  to  the  end  surfa c e  of  the  electrodes.  check  for  solder  adh esion .     th e   e n d   su r fa ce   i s  even l y   cover e d   by  solder.    solder  heat    measuremen t  after  the  end  surface  of  the  electrodes  is  dipped  up  to   into  260  5 oc   solder  for  10sec.    conformed  t o   rated  spec.     world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 wpspg spark gap protectors  | 25 wpspg spark gap protectors - ms series taping specifications ite m s i z e (mm) a 185 b 179 c 67 i te m     s i z e (mm)   p   4. 0  0. 1   p 0     1 . 0  0 . 4 w     2 . 0  0 . 2 1 f     5 0 . 0  0 5 . 5 e     1 . 0  5 . 1 d      1 . 0  5 . 1 k     1 . 0  0 . 3 t     5 0 . 0  0 3 . 0 a 0     1 . 0  0 . 3 b 0     1 . 0  0 . 6 i te m     s i z e   (mm )   d   178 m m   d   13 m m   l   15 m m   l d d   note: 1500 pcs per reel.  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 26 | wpspg spark gap protectors wpspg spark gap p r otectors ? hs series wpspg  -  20  hs  200      (1)                       (2)        (3)         (4) (1) w orld pr oducts spark gap pr otector (2) dc spark-over v oltage     t olerance: (example: 20=20% tolerance) (3) series t ype   hs= high curr ent surface mount series (4) dc spark-over v oltage:     (example: 200 = 200v) part numbering system fea tures: 1. rohs compliant and halogen free 2. ul497b ? file #e135015 (see specific voltage values) 3. fast responding 4. low capacitance 5. zero leakage current 6. stable electrical characteristics over time 7. can withstand repea t ed surges 8. symmetrical  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 wpspg spark gap protectors  | 27 wpspg spark gap protectors - hs series dimensi on  electri cal   characteristi cs  d c   s p ark-over  v olt a ge   minimum  insulation  resist ance  max imum  c a p a c it a nc e   (1khz-6v m ax )   surge  current  cap acity  ( 8/20 s )  part  number  vs(v)  t e st  v olt age(v)  i r oh m ( m )   c(p f )  (a)  *wpspg- xxh s3 0 0   3 0 0   1 0 0 *wpspg- xxh s5 0 0   5 0 0   2 5 0 0.8  0.8  0.8  0.8  wpspg- xxh s7 0 0   7 0 0   2 5 0 0.8  wpspg- xxh s1 0 0 0   1000  500   1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0   0.8  i tem  l  6.00.5  d   3.30.5  d   3.10.5  t  0.40.1  *wpspg- xxh s2 0 0   2 0 0   1 0 0 *wpspg- xxh s1 4 0   1 4 0   5 0 3 0 0 0 3 0 0 0 3 0 0 0 3 0 0 0 *wpspg- xxh s4 0 0   4 0 0   2 5 0 0.8  1 0 0 3 0 0 0 3 0 0 0 3 0 0 0 note: vsxx% (dc spark-over voltage tolerance 30% and 20%),140v device is only available in 30% tolerance. *ul 497b recognized (30% tolerance only).  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 28 | wpspg spark gap protectors wpspg spark gap protectors - hs series test methods and results  item    test  met h od    stand ar d    dc  spark  over    voltage(vs)  measure  starting  discharge  voltage  (vs)  by  gradu ally  increasing  appli ed  dc  voltag e.  test  current  is  0.5 m a  max.  an d  the  dc  voltage  ascends  up  within  as  follow  condition.    vs  1000v  500v/second     meet  specified  value   insulation  resistance(ir)   measure  the  insulation  resistance  across  the  terminal  at  regular  volta g e .   but  the  test  voltage  doesn?t  go  beyond  the  dc  spark-ove r   voltage .    capacitance   measure  the  electros tatic  capacitance  by  applyin g   a  voltage  of  less  than  6v  (at  1khz)  b e twee n   te r m ina l s.  static  life    10kv  with  1500pf  conde nser  is  disch a rged  throug h   0 ?   r e sistor.  200  times  at  an  in terval    of  10sec.    rate of change 30%. characteristics  of  other  items  must  meet  the  specified  value.  surge  cur r e n t  capacity  the  followin g   impulse  cu rrent  for  specified  current  appli ed   5  times  at  60  secon d s  intervals.  thereafter,  out er  appe ara n c e  shall  be  visually  exa m ined.    impulse  current  1.2/50  s  &  8 / 20  s,  3000a,  electrically  connected  with  a  resistor  (2~4 ? ).    no  crack  and  no  failures  cold  resistance    measuremen t  after  -40oc /1000  h r s  &  normal  temperature/ 2  hrs.    features  are   conformed  to  rated  s pec .     heat  resistance    measuremen t  after  125oc /1000  h r s  &  normal  temperature/ 2  hrs.    humidity  re sistance    measuremen t  after  humidity  90~95%(4 5oc )   /1000  hrs  &  normal  temperature/2  h r s .    te mp e ra tu r e   c ycl e     10  times  repetition  of  cycle  -40 oc /30min          normal,  temp/2  min  1 2 5oc / 3 0 m in ,                         measuremen t  after  normal  temp/2  hrs.    solder  ability    apply  flux  an d  immerse  in   molten  sold er    2 3 0  5oc   for  3sec  up  to  the  end  surfa c e  of  the  electrodes.  check  for  solder  adh esion .     th e   e n d   su r fa ce   i s  evenl y   covere d   by  solder.    solder  heat    measuremen t  after  the  end  surface  of  the  electrodes  is  dipped  up  to   into  260  5oc   solder  for  10sec.    conformed  t o   rated  spec.     world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors

 wpspg spark gap protectors  | 29 wpspg spark gap protectors - hs series taping specifications   ite m     s i z e ( m m)   p   4. 0 0. 1   p 0   8. 0 0. 1   w   16. 00 0. 2   f   7. 5 0. 05   e   1. 75 0. 1   d    1. 5 0. 1   k   3.   5 0. 1   t   0. 5m a x   a 0     b 0   i te m     s i z e ( m m ) d   330 m m d   13 m m l   20 m m   ite m   s i z e (mm)   a   330 b   330 c   40 note: 2000 pcs per reel. 3.5  0.1 6.5  0.1  world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 1.8  wp spg - spark gap protectors
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