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		  Datasheet File OCR Text:


		  metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        54                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      ?   features     1. rohs compliant   2.  halogen-free series are available  3. body size:   7mm ~    20mm  4.  wide operating voltage range: 115vac ~ 680vac  5.  high surge current rating up to 13ka  6.  high energy rating up to 720 joule  7. operating temperatur e range: -40c ~ +85c  storage temperature range: -40c ~ +125c  8.  agency recognition: ul 1449 3 rd /cul/vde/cqc  9.  tvr10-d, 14-d, and 20-d meet iec60950-1:2013      annex q requirement  10.  tvr20-d series for spd type 2 is available      ?   recommended applications    1.    power supply  2.    home appliance  3.    industrial equipment  4.    telecommunication or telephone system  5.    smart meter  6.    plc (power line communication)  7.    lighting products    8.    photovoltaic industry        ?   part number code      7mm~    20mm    t v r 1 4 2 4 1 k s           w  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16                                  note: optional suffix will be the 11 th  digit if packaging and internal control codes are not coded.    packaging  ar tape & reel packing  (hole pitch:12.7mm)  er tape & reel packing  (hole pitch:15.0mm)  ab tape & ammo box packing  (hole pitch:12.7mm)  eb tape & ammo box packing  (hole pitch:15.0mm)  c bulk & cut lead (followed by  the codes of 2 leaded length  blank bulk    product type  tvr  thinking varistor   tvr series  body size 07    7mm 10   10mm  14   14mm  20   20mm    varistor  voltage(v 1ma  )  180 18x10 0 v=18v 241 24x10 1 v=240v 102 10x10 2 v=1000v tolerance of  v 1ma   k 10%   appearance  s  straight lead, epoxy coating  f  y kink lead, epoxy coating  t  l kink lead, epoxy coating  internal control  code  01~zz  optional suffix  d  high surge series w  high surge series, rohs compliant  k  high surge series, rohs compliant & halogen-free  s  high surge series for ul 1449 3 rd    spd type 2  application,   rohs compliant  (tvr20 only)  n  high surge series for ul 1449 3 rd   spd type 2  application,   rohs compliant & halogen-free  (tvr20 only)    note: * of the marking stands for tvr-d  series 

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        55                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      w t a w p d l       max. 3.0     p d ?   structures and dimensions    ?   s type (straight lead)                            (unit: mm)  series  d  lmin.  d   p  amax.  tmax. w  tvr07-d 7.5~9.5  26.5  0.60.02  51  12.5  tvr10-d 12.0~14.0  26.5  0.80.02 7.51  17.5  tvr14-d 16.0~18.5  26.5  0.80.02 7.51  21.5  tvr20-d 22~24.5  22.5  1.00.02  101  28.5  please refer to  electrical   characteristics  table              ?   f type (y kink lead)                                (unit: mm)  series  d  cmin.  d   p  amax.  tmax. w  tvr07-d 7.5~9.5  20  0.60.02  51  12.5  tvr10-d 12.0~14.0  20  0.80.02 7.51  18.0  tvr14-d 16.0~18.5  20  0.80.02 7.51  22.0  tvr20-d 22~24.5  20  1.00.02  101  29.0  please refer to  electrical   characteristics  table    d  p  a t  d c max 30 0   max.3.0  bottom view  

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        56                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                        ?   t type (l kink lead)                                  (unit: mm)   series  d  c  d  p  amax.  hmax.  tmax.  tvr10-d 12.0~14.0  0.8 0.02 7.51 22.0 7.01  tvr14-d 16.0~18.5  0.8 0.02 7.51 26.5 7.01  tvr20-d 22.0~24.5  3.80.8  1.00.02 101  33.0  9.01  please refer to  electrical   characteristics  table  d  p d    l1  c  h  t

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        57                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      ?   electrical characteristics    07-d series  varistor  voltage  (@ 1ma dc) max.  continuous   voltage   max.  clamping  voltage   (8/20  s) max.  surge  current (8/20  s) rated  power max.  energy  (10/1000  s) reference  capacitance  @1khz  dimension  v 1ma   v ac(rms)   v dc   v p i p   imax  p  wmax  cp  tmin  tmax w  1.0 certified   model no.  part no.  (v)  (v)  (v)  (v) (a) (a)  (w)  (j)  (pf)  (mm)  ul  1449 3 rd spd  application tvr07181-d tvr07181ksw  180 (162~198) 115 150 300 10 1800  0.25  19  255  2.0  3.9 1.4 tvr07201-d tvr07201ksw  200 (180~220) 130 170 340 10 1800  0.25  21  230  2.1  4.0 1.5 tvr07221-d tvr07221ksw  220 (198~242) 140 180 360 10 1800  0.25  23  210  2.1  4.0 1.5 tvr07241-d tvr07241ksw  240(216~264) 150 200 395 10 1800  0.25  25  195  2.3  4.2 1.6 tvr07271-d tvr07271ksw  270 (243~297) 175 225 455 10 1800  0.25  28  175  2.4  4.4 1.7 tvr07301-d tvr07301ksw  300 (270~330) 195 250 500 10 1800  0.25  32  155  2.7  4.4 1.9 tvr07331-d tvr07331ksw  330 (297~363) 215 275 550 10 1800  0.25  34  140  2.8  4.5 2.0 tvr07361-d tvr07361ksw  360 (324~396) 230 300 595 10 1800  0.25  37  130  2.9  4.6 2.1 TVR07391-D tvr07391ksw  390 (351~429) 250 320 650 10 1800  0.25  40  120  3.1  4.8 2.3 tvr07431-d tvr07431ksw  430 (387~473) 275 350 710 10 1800  0.25  46  100  3.0  5.1 2.3 tvr07471-d tvr07471ksw  470 (423~517) 300 385 775 10 1800  0.25  49  90  3.2  5.2 2.4 tvr07511-d tvr07511ksw  510 (459~561) 320 410 845 10 1800  0.25  54  85  3.4  5.4 2.6 tvr07561-d tvr07561ksw  560 (504~616) 350 450 930 10 1800  0.25  55  80  3.6  5.5 2.8 tvr07621-d tvr07621ksw  620 (558~682) 395 510 1020 10 1800  0.25  59  80  3.9  5.9 3.0 tvr07681-d tvr07681ksw  680 (612~748) 420 560 1120 10 1800  0.25  62  75  4.1  6.2 3.2 tvr07751-d tvr07751ksw  750 (675~825) 465 615 1235 10 1800  0.25  66  70  4.4  6.4 3.5 tvr07821-d tvr07821ksw  820 (738~902) 510 670 1355 10 1800  0.25  71  65  4.5  6.4 3.2 for  other  application  

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        58                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                        10-d series   varistor  voltage  (@ 1ma dc) max.  continuous   voltage  max.  clamping  voltage   (8/20  s)  max.  surge  current (8/20  s) rated  power max.  energy  (10/1000  s) reference  capacitance  @1khz  dimension  v 1ma   v ac(rms)   v dc   v p i p   imax  p  wmax  cp  tmin  tmax w 1.0 certified   model no.  part no.  (v)  (v)  (v)  (v) (a) (a)  (w)  (j)  (pf)  (mm)  ul  1449 3 rd spd  application tvr10181-d tvr10181ksw  180 (162~198) 115 150 300 25  4000  0.4  47  570  2.4 4.3 1.6 for  other  application tvr10201-d tvr10201ksw  200 (180~220) 130 170 340 25  4000  0.4  52  520  2.5 4.4 1.7 tvr10221-d tvr10221ksw  220 (198~242) 140 180 360 25  4000  0.4  58  470  2.5 4.4 1.7 tvr10241-d tvr10241ksw  240 (216~264) 150 200 395 25  4000  0.4  64  420  2.7 4.6 1.8 tvr10271-d tvr10271ksw  270 (243~297) 175 225 455 25  4000  0.4  67  370  2.8 4.8 1.9 tvr10301-d tvr10301ksw  300 (270~330) 195 250 500 25  4000  0.4  70  340  3.1 4.8 2.1 tvr10331-d tvr10331ksw  330 (297~363) 215 275 550 25  4000  0.4  72  320  3.2 4.9 2.2 tvr10361-d tvr10361ksw  360 (324~396) 230 300 595 25  4000  0.4  76  300  3.3 5.0 2.3 tvr10391-d tvr10391ksw  390 (351~429) 250 320 650 25  4000  0.4  82  280  3.5 5.2 2.5 tvr10431-d tvr10431ksw  430 (387~473) 275 350 710 25  4000  0.4  93  250  3.4 5.5 2.5 tvr10471-d tvr10471ksw  470 (423~517) 300 385 775 25  4000  0.4  99  240  3.6 5.6 2.6 tvr10511-d tvr10511ksw  510 (459~561) 320 410 845 25  4000  0.4  107  220  3.8 5.8 2.8 tvr10561-d tvr10561ksw  560 (504~616) 350 450 930 25  4000  0.4  113  200  4.0 5.9 3.0 tvr10621-d tvr10621ksw  620 (558~682) 395 510 1020 25  4000  0.4  125  190  4.3 6.3 3.2 tvr10681-d tvr10681ksw  680 (612~748) 420 560 1120 25  4000  0.4  128  180  4.9 6.6 3.4 tvr10751-d tvr10751ksw  750 (675~825) 465 615 1235 25  4000  0.4  134  170  4.9 6.8 3.7 tvr10821-d tvr10821ksw  820 (738~902) 510 670 1355 25  4000  0.4  146  140  4.9 6.8 3.4 tvr10911-d tvr10911ksw  910 (819~1001) 550 745 1500 25  4000  0.4  152  130  5.3 7.2 3.7 tvr10102-d tvr10102ksw  1000(900~1100) 625 825 1650 25  4000  0.4  170  120  5.5 7.5 4.0 tvr10112-d tvr10112ksw  1100(990~1210) 680 895 1815 25  4000  0.4  180  110  5.7 8.0 4.3 for spd  type 3  application      

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        59                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                        14-d series   varistor  voltage  (@ 1ma dc) max.  continuous   voltage  max.  clamping voltage  (8/20  s)  max.  surge  current (8/20  s) rated  power max.  energy  (10/1000  s) reference  capacitance  @1khz  dimension  v 1ma   v ac(rms)   v dc   v p i p   imax  p  wmax  cp  tmin  tmax w  1.0 certified   model no.  part no.  (v)  (v)  (v)  (v) (a) (a)  (w)  (j)  (pf)  (mm)  ul  1449 3 rd spd  application tvr14181-d tvr14181ksw  180 (162~198) 115 150 300 50 8000  0.6  60  1000  2.4  4.3 1.6 tvr14201-d tvr14201ksw  200 (180~220) 130 170 340 50 8000  0.6  82  900  2.5  4.4 1.7 tvr14221-d tvr14221ksw  220 (198~242) 140 180 360 50 8000  0.6  90  850  2.5  4.4 1.7 tvr14241-d tvr14241ksw  240 (216~264) 150 200 395 50 8000  0.6  98  780  2.7  4.6 1.8 tvr14271-d tvr14271ksw  270 (243~297) 175 225 455 50 8000  0.6  116  650  2.8  4.8 1.9 tvr14301-d tvr14301ksw  300 (270~330) 195 250 500 50 8000  0.6  128  610  3.1  4.8 2.1 tvr14331-d tvr14331ksw  330 (297~363) 215 275 550 50 8000  0.6  140  580  3.2  4.9 2.2 tvr14361-d tvr14361ksw  360 (324~396) 230 300 595 50 8000  0.6  158  550  3.3  5.0 2.3 tvr14391-d tvr14391ksw  390 (351~429) 250 320 650 50 8000  0.6  170  520  3.5  5.2 2.5 tvr14431-d tvr14431ksw  430 (387~473) 275 350 710 50 8000  0.6  185  480  3.4  5.5 2.5 tvr14471-d tvr14471ksw  470 (423~517) 300 385 775 50 8000  0.6  205  460  3.6  5.6 2.6 tvr14511-d tvr14511ksw  510 (459~561) 320 410 845 50 8000  0.6  220  430  3.8  5.8 2.8 tvr14561-d tvr14561ksw  560 (504~616) 350 450 930 50 8000  0.6  240  390  4.0  5.9 3.0 tvr14621-d tvr14621ksw  620 (558~682) 395 510 1020 50 8000  0.6  250  350  4.3  6.3 3.2 tvr14681-d tvr14681ksw  680 (612~748) 420 560 1120 50 8000  0.6  260  320  4.5  6.6 3.4 tvr14751-d tvr14751ksw  750 (675~825) 465 615 1235 50 8000  0.6  270  290  4.8  6.8 3.7 tvr14821-d tvr14821ksw  820 (738~902) 510 670 1355 50 8000  0.6  280  250  4.9  6.8 3.4 tvr14911-d tvr14911ksw  910 (819~1001) 550 745 1500 50 8000  0.6  295  230  5.3  7.2 3.7 tvr14102-d tvr14102ksw  1000(900~1100) 625 825 1650 50 8000  0.6  335  210  5.7  7.5 4.0 tvr14112-d tvr14112ksw  1100(990~1210) 680 895 1815 50 8000  0.6  360  190  5.8  8.0 4.3 for spd  type 3  application        

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        60                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                        20-d series  varistor  voltage  (@ 1ma dc) max.  continuous   voltage  max.  clamping  voltage   (8/20  s) max.  surge  current (8/20  s) rated  power max.  energy  (10/1000  s) reference  capacitance  @1khz  dimension  v 1ma   v ac(rms)   v dc   v p i p   imax  p  wmax  cp  tmin  tmax w  1.0 certified   model no.  part no.  (v)  (v)  (v)  (v) (a) (a)  (w)  (j)  (pf)  (mm)  ul  1449 3 rd spd  application tvr20181-d tvr20181ksw  180 (162~198) 115 150 300 100 13000 1.0  152  2200  2.8  4.7 1.8 tvr20201-d tvr20201ksw  200 (180~220) 130 170 340 100 13000 1.0  175  1900  2.9  4.8 1.9 tvr20221-d tvr20221ksw  220 (198~242) 140 180 360 100 13000 1.0  185  1700  2.9  4.8 1.9 tvr20241-d tvr20241ksw  240 (216~264) 150 200 395 100 13000 1.0  198  1500  3.1  5.0 2.0 tvr20271-d tvr20271ksw  270 (243~297) 175 225 455 100 13000 1.0  220  1400  3.2  5.2 2.1 tvr20301-d tvr20301ksw  300 (270~330) 195 250 500 100 13000 1.0  245  1300  3.5  5.2 2.3 tvr20331-d tvr20331ksw  330 (297~363) 215 275 550 100 13000 1.0  268  1200  3.6  5.3 2.4 tvr20361-d tvr20361ksw  360 (324~396) 230 300 595 100 13000 1.0  315  1000  3.7  5.4 2.5 tvr20391-d tvr20391ksw  390 (351~429) 250 320 650 100 13000 1.0  350  880  3.9  5.6 2.7 tvr20431-d tvr20431ksw  430 (387~473) 275 350 710 100 13000 1.0  380  800  3.8  5.9 2.7 tvr20471-d tvr20471ksw  470 (423~517) 300 385 775 100 13000 1.0  405  700  4.0  6.0 2.8 tvr20511-d tvr20511ksw  510 (459~561) 320 410 845 100 13000 1.0  445  630  4.2  6.2 3.0 tvr20561-d tvr20561ksw  560 (504~616) 350 450 930 100 13000 1.0  475  530  4.4  6.3 3.2 tvr20621-d tvr20621ksw  620 (558~682) 395 510 1020 100 13000 1.0  490  490  4.7  6.7 3.4 tvr20681-d tvr20681ksw  680 (612~748) 420 560 1120 100 13000 1.0  500  470  4.9  7.0 3.6 tvr20751-d tvr20751ksw  750 (675~825) 465 615 1235 100 13000 1.0  525  450  5.2  7.2 3.9 tvr20821-d tvr20821ksw  820 (738~902) 510 670 1355 100 13000 1.0  545  410  5.3  7.2 3.6 tvr20911-d tvr20911ksw  910 (819~1001) 550 745 1500 100 13000 1.0  595  380  5.7  7.6 3.9 tvr20102-d tvr20102ksw  1000(900~1100) 625 825 1650 100 13000 1.0  650  360  6.1  7.9 4.2 tvr20112-d tvr20112ksw  1100(990~1210) 680 895 1815 100 13000 1.0  720  340  6.2  8.4 4.5 for spd  type 3  application    

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        61                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                        20-d for spd type 2 application series  varistor  voltage  (@ 1ma dc)  max.  continuous   voltage  max.  clamping  voltage  (8/20  s)  max. surge  current (8/20  s) nominal discharge current  *1 (8/20us)  rated  power max.  energy  (10/1000  s) reference  capacitance  @1khz  dimension  v 1ma   v ac(rms)   v dc   v p   i p   imax in  p  wmax  cp  tmin  tmax w 1.0 certified   model no.  part no.  (v)  (v)  (v)  (v)  (a) (a)  (a)  (w) (j)  (pf)  (mm)  ul  1449 3 rd spd  application tvr20181-s tvr20181kss  180(162~198) 115 150  300 100 13000 5000 1.0 152 2200 2.8 4.7 1.8 tvr20201-s tv r20201kss 200(180~220)  130 170 340 100 13000 5000   1.0 175 1900 2.9 4.8 1.9 tvr20221-s tv r20221kss 220(198~242)  140 180 360 100 13000 5000   1.0 185 1700 2.9 4.8 1.9 tvr20241-s tv r20241kss 240(216~264)  150 200 395 100 13000 5000   1.0 198 1500 3.1 5.0 2.0 tvr20271-s tv r20271kss 270(243~297)  175 225 455 100 13000 5000   1.0 220 1400 3.2 5.2 2.1 tvr20301-s tv r20301kss 300(270~330)  195 250 500 100 13000 5000   1.0 245 1300 3.5 5.2 2.3 tvr20331-s tv r20331kss 330(297~363)  215 275 550 100 13000 5000   1.0 268 1200 3.6 5.3 2.4 tvr20361-s tv r20361kss 360(324~396)  230 300 595 100 13000 5000   1.0 315 1000 3.7 5.4 2.5 tvr20391-s tv r20391kss 390(351~429)  250 320 650 100 13000 5000   1.0 350 880 3.9 5.6 2.7 tvr20431-s tv r20431kss 430(387~473)  275 350 710 100 13000 5000   1.0 380 800 3.8 5.9 2.7 tvr20471-s tv r20471kss 470(423~517)  300 385 775 100 13000 5000   1.0 405 700 4.0 6.0 2.8 tvr20511-s tvr20511kss  510(4 59~561) 320 410  845 100 13000 5000   1.0 445 630 4.2 6.2 3.0 tvr20561-s tv r20561kss 560(504~616)  350 450 930 100 13000 5000   1.0 475 530 4.4 6.3 3.2 tvr20621-s tv r20621kss 620(558~682)  395 510 1020 100 13000 5000   1.0 490 490 4.7 6.7 3.4 tvr20681-s tv r20681kss 680(612~748)  420 560 1120 100 13000 5000   1.0 500 470 4.9 7.0 3.6 tvr20751-s tv r20751kss 750(675~825)  465 615 1235 100 13000 5000   1.0 525 450 5.2 7.2 3.9 tvr20821-s tv r20821kss 820(738~902)  510 670 1355 100 13000 5000   1.0 545 410 5.3 7.2 3.6 tvr20911-s tvr20911kss  910(819~1001)  550 745 1500 100 13000 5000   1.0 595 380 5.7 7.6 3.9 tvr20102-s tvr20102kss  1000(900~1100)  625 825 1650 100 13000 5000   1.0 650 360 6.1 7.9 4.2 tvr20112-s tvr20112kss  1100(990~1210)  680 895 1815 100 13000 5000   1.0 720 340 6.2 8.4 4.5 for spd  type 2  application note:  *1: nominal discharge current is the  specification defined in ul 1449 3 rd  and use 8/20  s current waveform to test the varistor.     

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        62                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      ?   safety approvals    agency       gb/t10193-1997  gb/t10194-1997  gb8898-2011  gb4943.1-2011  certified   model no.  ul1449 3 rd   & cul:  e314979  40021243  iec60950-1:2013 annex q  cqc10001041750  cqc10001041751  cqc10001041750  cqc10001041751  tvr07181-d  ?   ?    ?    tvr07201-d  ?   ?    ?    tvr07221-d  ?   ?    ?    tvr07241-d  ?   ?    ?    tvr07271-d  ?   ?    ?    tvr07301-d  ?   ?    ?    tvr07331-d  ?   ?    ?    tvr07361-d  ?   ?    ?    TVR07391-D  ?   ?    ?    tvr07431-d  ?   ?    ?    tvr07471-d  ?   ?    ?    tvr07511-d  ?   ?    ?    tvr07561-d  ?   ?    ?    tvr07621-d  ?   ?    ?    tvr07681-d  ?   ?    ?    tvr07751-d  ?   ?    ?    tvr07821-d  ?   ?    ?                           tvr10181-d  ?   ?   ?   ?    tvr10201-d  ?   ?   ?   ?   ?   tvr10221-d  ?   ?   ?   ?   ?   tvr10241-d  ?   ?   ?   ?   ?   tvr10271-d  ?   ?   ?   ?   ?   tvr10301-d  ?   ?   ?   ?   ?   tvr10331-d  ?   ?   ?   ?   ?   tvr10361-d  ?   ?   ?   ?   ?   tvr10391-d  ?   ?   ?   ?   ?   tvr10431-d  ?   ?   ?   ?   ?   tvr10471-d  ?   ?   ?   ?   ?   tvr10511-d  ?   ?   ?   ?   ?   tvr10561-d  ?   ?   ?   ?   ?   tvr10621-d  ?   ?   ?   ?   ?   tvr10681-d  ?   ?   ?   ?   ?   tvr10751-d  ?   ?   ?   ?   ?   tvr10821-d  ?   ?   ?   ?   ?   tvr10911-d  ?   ?   ?   ?   ?   tvr10102-d  ?   ?   ?   ?   ?   tvr10112-d  ?   ?   ?   ?   ?  

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        63                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                            agency         gb/t10193-1997  gb/t10194-1997  gb8898-2011  gb4943.1-2011  certified   model no.  ul1449 3 rd   & cul:  e314979  40021243  iec60950-1:2013 annex q  cqc10001041750  cqc10001041751  cqc10001041750  cqc10001041751  tvr14181-d  ?   ?   ?   ?    tvr14201-d  ?   ?   ?   ?   ?   tvr14221-d  ?   ?   ?   ?   ?   tvr14241-d  ?   ?   ?   ?   ?   tvr14271-d  ?   ?   ?   ?   ?   tvr14301-d  ?   ?   ?   ?   ?   tvr14331-d  ?   ?   ?   ?   ?   tvr14361-d  ?   ?   ?   ?   ?   tvr14391-d  ?   ?   ?   ?   ?   tvr14431-d  ?   ?   ?   ?   ?   tvr14471-d  ?   ?   ?   ?   ?   tvr14511-d  ?   ?   ?   ?   ?   tvr14561-d  ?   ?   ?   ?   ?   tvr14621-d  ?   ?   ?   ?   ?   tvr14681-d  ?   ?   ?   ?   ?   tvr14751-d  ?   ?   ?   ?   ?   tvr14821-d  ?   ?   ?   ?   ?   tvr14911-d  ?   ?   ?   ?   ?   tvr14102-d  ?   ?   ?   ?   ?   tvr14112-d  ?   ?   ?   ?   ?           tvr20181-d / -s  ?   ?   ?   ?    tvr20201-d / -s    ?   ?   ?   ?   ?   tvr20221-d / -s  ?   ?   ?   ?   ?   tvr20241-d / -s  ?   ?   ?   ?   ?   tvr20271-d / -s  ?   ?   ?   ?   ?   tvr20301-d / -s  ?   ?   ?   ?   ?   tvr20331-d / -s  ?   ?   ?   ?   ?   tvr20361-d / -s  ?   ?   ?   ?   ?   tvr20391-d / -s  ?   ?   ?   ?   ?   tvr20431-d / -s  ?   ?   ?   ?   ?   tvr20471-d / -s  ?   ?   ?   ?   ?   tvr20511-d / -s  ?   ?   ?   ?   ?   tvr20561-d / -s  ?   ?   ?   ?   ?   tvr20621-d / -s  ?   ?   ?   ?   ?   tvr20681-d / -s  ?   ?   ?   ?   ?   tvr20751-d / -s  ?   ?   ?   ?   ?   tvr20821-d / -s  ?   ?   ?   ?   ?   tvr20911-d / -s  ?   ?   ?   ?   ?   tvr20102-d / -s  ?   ?   ?   ?   ?   tvr20112-d / -s  ?   ?   ?   ?   ?        

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        64                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      ?   power derating curve                           ?    surge current standard waveform                                                       ?   max. surge current derating curves        tvr07181-d to tvr07471-d  0.1 1 10 100 1000 10000 10 100 1000 10000 td(us) max. surge current (a) 10 6 10 5 10 4 10 3 10 2 2 10 1 td (  s) 0.1 1 10 100 1000 10000 10 100 1000 10000 td(us) max. surge cuttent (a) 10 6 10 5 10 4 10 3 10 2 2 10 1   td (  s)  lct=-40  lut=85 125  ambient temperature (  )  max. power rating (%)  100  time 0 10 50 100 90 tr tr td td current (%) example: 8/20  ? s: tr= 8  ? s td = 20 ? s imax leading edge trailing edge example: 8/20 ? s: tr= 8 ? s td= 20 ? s time 0 10 50 100 90 tr tr td td current (%) example: 8/20  ? s: tr= 8  ? s td = 20 ? s imax leading edge trailing edge example: 8/20 ? s: tr= 8 ? s td= 20 ? s tvr07511-d to tvr07821-d 

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        65                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      ?   max. surge current derating curves                                                                             tvr10181-d to tvr10751-d  0.1 1 10 100 1000 10000 10 100 1000 10000 td(us) max. surge current (a) 10 6 10 5 10 4 10 3 10 2 2 10 1  td (  s) 0.1 1 10 100 1000 10000 10 100 1000 1000 0 td(us) max. surge current (a) 10 6 10 5 10 4 10 3 10 2 2 10 1 tvr14821-d to tvr14112-d  td (  s)  0.1 1 10 100 1000 10000 10 100 1000 10000 td ( us ) max. surge current (a) 10 6 10 5 10 4 10 3 10 2 2 10 1 tvr14181-d to tvr14751-d   td (  s) 0.1 1 10 100 1000 10000 10 100 1000 10000 td(us) max. surge current (a) 10 6 10 5 10 4 10 3 10 2 2 10 1 tvr10821-d to tvr10112-d   td (  s) 

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        66                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      ?   max. surge current derating curves                                                      ?   max. leakage current and max.  clamping voltage curves                             max. leakage current and max. clamping voltage curves (tvr07181-d to tvr07471-d)  tvr20181-d(-s) to tvr20751-d(-s)  0.1 1 10 100 1000 10000 100000 10 100 1000 10000 td(us) max. surge current (a) 10 6 10 5 10 4 10 3 10 2 2 10 1 td (  s) tvr20821-d(-s) to tvr20112-d(-s)  0.1 1 10 100 1000 10000 100000 10 100 1000 10000 td ( us ) max. surge current (a) 10 6 10 5 10 4 10 3 10 2 2 10 1 td (  s)  10 100 1000 10000 current (a) voltage   (v) tvr07471-d tvr07431-d TVR07391-D tvr07361-d tvr07331-d tvr07301-d tvr07271-d tvr07241-d tvr07221-d tvr07201-d tvr07181-d 10 -6 10 -5 10 -4 10 -3 10 -2 10 -1 110 10 2 10 3 10 4 10 5 max.  clamping  voltage max. leakage current

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        67                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      ?   max. leakage current and max.  clamping voltage curves                                                                                         max. leakage current and max. clamping voltage curves (tvr07511-d to tvr07821-d)  max. leakage current and max. clamping voltage curves (tvr10181-d to tvr10471-d)  100 1000 10000 current (a) voltage   (v) tvr07821-d tvr07751-d tvr07681-d tvr07621-d tvr07561-d tvr07511-d 10 -6 10 -5 10 -4 10 -3 10 -2 10 -1 1 10 10 2 10 3 10 4 10 5 max.  clamping  voltage max. leakage current 10 100 1000 10000 current (a) voltage   (v) tvr10471-d tvr10431-d tvr10391-d tvr10361-d tvr10331-d tvr10301-d tvr10271-d tvr10241-d tvr10221-d tvr10201-d tvr10181-d 10 -6 10 -5 10 -4 10 -3 10 -2 10 -1 11010 2 10 3 10 4 10 5 max.  clamping  voltage max. leakage current

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        68                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      ?   max. leakage current and max.  clamping voltage curves                                                                                             max. leakage current and max. clamping voltage curves (tvr10511-d to tvr10112-d)  max. leakage current and max. clamping voltage curves (tvr14181-d to tvr14471-d)  100 1000 10000 current (a) voltage   (v) tvr10112-d tvr10102-d tvr10911-d tvr10821-d tvr10751-d tvr10681-d tvr10621-d tvr10561-d tvr10511-d 10 -6 10 -5 10 -4 10 -3 10 -2 10 -1 110 10 2 10 3 10 4 10 5 max.  clamping  voltage max. leakage current 10 100 1000 10000 current (a) voltage   (v) tvr14471-d tvr14431-d tvr14391-d tvr14361-d tvr14331-d tvr14301-d tvr14271-d tvr14241-d tvr14221-d tvr14201-d tvr14181-d 10 -6 10 -5 10 -4 10 -3 10 -2 10 -1 110 10 2 10 3 10 4 10 5 max.  clamping  voltage max. leakage current

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        69                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      ?   max. leakage current and max.  clamping voltage curves                                                                                             max. leakage current and max. clamping voltage curves (tvr14511-d to tvr14112-d)  max. leakage current and max. clamping volt age curves (tvr20181-d(-s) to tvr20471-d(-s))  100 1000 10000 current (a) voltage   (v) tvr14112-d tvr14102-d tvr14911-d tvr14821-d tvr14751-d tvr14681-d tvr14621-d tvr14561-d tvr14511-d 10 -6 10 -5 10 -4 10 -3 10 -2 10 -1 110 10 2 10 3 10 4 10 5 max.  clamping  voltage max. leakage current 10 100 1000 10000 current (a) voltage   (v) tvr20471-d(s) tvr20431-d(s) tvr20391-d(s) tvr20361-d(s) tvr20331-d(s) tvr20301-d(s) tvr20271-d(s) tvr20241-d(s) tvr20221-d(s) tvr20201-d(s) tvr20181-d(s) 10 -6 10 -5 10 -4 10 -3 10 -2 10 -1 11010 2 10 3 10 4 10 5 max.  clamping  voltage max. leakage current

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        70                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      ?   max. leakage current and max.  clamping voltage curves                                      max. leakage current and max. clamping volt age curves (tvr20511-d(-s) to tvr20112-d(-s))  100 1000 10000 current (a) voltage   (v) tvr20112-d(s) tvr20102-d(s) tvr20911-d(s) tvr20821-d(s) tvr20751-d(s) tvr20681-d(s) tvr20621-d(s) tvr20561-d(s) tvr20511-d(s) 10 -6 10 -5 10 -4 10 -3 10 -2 10 -1 110 10 2 10 3 10 4 10 5 max.  clamping  voltage max. leakage current

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        71                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      ?   soldering recommendation  ?   wave soldering profile                                      ?   recommended reworking condi tions with soldering iron    item  conditions  temperature of soldering iron-tip  360   (max.)  soldering time  3 sec (max.)  distance from varistor  2 mm (min.)  temperature  13020    260   max.    ta m b   cooling  soldering  preheating  time  30~90 sec.   1 sec.   10 sec. note 1  note 2  note 3 note 1: (1~3  )/sec  note 2: approx. 200  /sec  note 3: 5  /sec. (max) 

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        72                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      ?   reliability   item  standard  test conditions / methods  specifications  tensile  strength   of  terminations  iec 60068-2-21  gradually apply the specified force and keep the unit fixed for 101 sec.    terminal diameter    force  (mm)    (kg)  0.5 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        73                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      ?   packaging   ?   taping specification      s type (straight lead)                                                          p 0   f  p  p 1   h  h 1   d  w 0 w 1 w 2 w   p   h  l 1   d 0 t  taping  code  series   0.3  1  1  0.7  +2/-0  max. 0.02 1  +0.75/ -0.5  max +1/  -0.5  max.  max.  max.  0.2  0.2 figure 07-d 12.7 5.0 12.7 3.85  18  31  0.6 12  9  3  18  1  2  0.5  4  0.6 a  10-d 12.7 7.5 25.4 8.95  18  36  0.8 12  9  3  18  1  2  0.5  4  0.6 b  a      (p 0 :12.7)  14-d 12.7 7.5 25.4 8.95  18  40  0.8 12  9  3  18  1  2  0.5  4  0.6 b  07-d 15.0 5.0 15.0 5.00  18  31  0.6 12  9  3  18  1  2  0.5  4  0.6 a  10-d 15.0 7.5 15.0 3.75  18  36  0.8 12  9  3  18  1  2  0.5  4  0.6 a  e      (p 0 :15.0)  14-d 15.0 7.5 30.0 3.75  18  40  0.8 12  9  3  18  1  2  0.5  4  0.6 c                      figure a  figure b  figure c  (unit: mm) p h1 d l1 d0 p0 h f w2 w1 w w0 p1 p p1 p p1 h h t p p

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        74                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                          f type (y kink lead)                                                           p 0   f  p  p 1   h 0   h 1   d  w 0 w 1 w 2 w   p   h  l 1   d 0 t  taping  code  series   0.3  1  1  0.7  +2/-0  max. 0.02 1  +0.75/ -0.5  max +1/  -0.5  max.  max.  max.  0.2  0.2 figure 07-d 12.7 5.0 12.7 3.85  16  31  0.6 12  9  3  18  1  2  0.5  4  0.6 a  10-d 12.7 7.5 25.4 8.95  16  36  0.8 12  9  3  18  1  2  0.5  4  0.6 b  a      (p 0 :12.7)  14-d 12.7 7.5 25.4 8.95  16  40  0.8 12  9  3  18  1  2  0.5  4  0.6 b  07-d 15.0 5.0 15.0 5.00  16  31  0.6 12  9  3  18  1  2  0.5  4  0.6 a  10-d 15.0 7.5 15.0 3.75  16  36  0.8 12  9  3  18  1  2  0.5  4  0.6 a  e      (p 0 :15.0)  14-d 15.0 7.5 30.0 3.75  16  40  0.8 12  9  3  18  1  2  0.5  4  0.6 c            figure c  figure b  figure a  p h1 d l1 d0 p0 h0 f w2 w1 w w0 p1 p p1 p p1   h h (unit: mm) t p p

 metal oxide varistor  tvr-d series  disc type varistor for surge protection (high surge series)    thinking electronic industrial co., ltd.                        75                         www.thinking.com.tw    2014.05   all specifications are subj ect to change without notice.                      note: the standard package for tvr20-d is bulk. for any other demand, please contact our sales person.   ?   quantity  ?   bulk packing                       ?   reel packing                                 ?   ammo packing                            ?   warehouse storage conditions of products  ?  storage conditions:  1. storage temperature: -10  ~+40    2. relative humidity:  Q 75%rh  3. keep away from corrosive atmosphere and sunlight.  ?   period of storage: 1 year    series  straight lead type  quantity (pcs/bag)  cut lead type  quantity (pcs/bag)  kink type  quantity (pcs/bag)  tvr07-d 250 250 200  tvr10-d 200 200 200  tvr14-d 100 100 100  tvr20-d 50 50 50  series  a (mm)  quantity (pcs/reel) tvr07(181~391) -d  1,500  tvr07(431~821) -d  1,000  tvr10(181~391) -d  1,000  tvr10  (431~561,681~911) -d  750  tvr10621-d 500  tvr10(102~112) -d  46  500  tvr14(181~331) -d  750  tvr14(361~112) -d  500  tvr20(181~681) -d  500  tvr20(751~112) -d  55  250  series  quantity (pcs/box)  tvr07(181~821) -d  1,000  tvr10(181~361) -d  750  tvr10(391~621) -d  400  tvr10(681~112) -d  300  tvr14(181~271) -d  500  tvr14(301~112) -d  250  series  w5  l5  h5  348 185  60  tvr07-d~  tvr14-d  348 275  60  (unit: mm)  34010 311 (unit: mm) 
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