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		  all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 for inquiry, please call sales promotion  department (japan) phone: +81-3-3515-9220   fax: +81-3-3515-9223 http://www.nec-tokin.com http://www.nec-tokin.com 2nd sales unit chiyoda first bldg., 8-1, nishi-kanda 3-chome,chiyoda-ku, tokyo 101-8362, japan 1st overseas sales dept. phone: +81-3-3515-9222 fax: +81-3-3515-9223 2nd overseas sales dept. phone: +81-3-3515-9224 fax: +81-3-3515-9223 3rd overseas sales dept. phone: +81-3-3515-9228 fax: +81-3-3515-9223 nec tokin korea co.,ltd. 518, korea city air-terminal b/d, 159-6, samsung-dong, kangnam-gu, seoul 135-728, korea phone: +82-2-551-3651     fax: +82-2-551-3650 nec tokin america inc. (headquarters & western area sales) 2460 north first street,suite 220,san jose,california 95131, u.s.a. phone: +1-408-324-1790    fax: +1-408-324-1497   chicago branch (northeast sales office) 1600 golf road, corporate center, suite 1228, rolling meadows, illinois 60008, u.s.a. phone: +1-847-981-5047    fax: +1-847-981-5051 austin branch (southeast sales office) 11782 jollyville road, suite 208, austin, texas 78759, u.s.a. phone: +1-512-219-4040    fax: +1-512-219-4007 nec tokin hong kong ltd. unit nos. 1512-1517, level 15, tower   ? , grand central plaza, 138  shatin rural committee road, shatin, new territories, hong kong phone: +852-2730-0028    fax: +852-2375-2508 nec tokin shanghai co.,ltd. room 301-302, metro plaza, no.555 loushanguan road, changning district, shanghai, china 200051 phone: +86-21-6228-0606    fax: +86-21-6228-6862 nec tokin singapore pte ltd. 180 cecil street, #14-02/03 bangkok bank building, singapore 069546 phone: +65-6223-7076    fax: +65-6223-6093 nec tokin taiwan co.,ltd. room 411,4f, no.9, lane 3, minsheng w.road, taipei 104, taiwan phone: +886-2-2521-3998    fax: +886-2-2521-3993 nec tokin europe gmbh hellersbergstrasse 14, d-41460 neuss, germany phone: +49-2131-1866-0    fax: +49-2131-1866-18 munich office sigmund-riefler-bogen 8, d-81829 muenchen, germany phone: +49-89-944-197-0    fax: +49-89-944-197-10 france branch 9, rue paul dautier, 78142 velizy-villacoublay, france phone: +33-1-39-452011    fax: +33-1-39-451209  sweden representative office solkraftsvaegen 25, 13570 stockholm, sweden phone: +46-8-712-91-05    fax: +46-8-712-91-10 ? nec tokin corporation   2011 v o l .11

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 thermal reed switch trs ?      4 trs series approved by ul, csa, and vde     8 thermal guard ohd ?      9 current transformer low current type     12 zero-phase current transformer zct     14 magnetic direct current sensor mdcs ?       16 magnetic type proximity switches tmrs ?  series     20 inquiries     25 contents

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 nec tokin sensors vol.113 introduction   advances  in  lsls,  microcomputers  and  power  devices  enable  ever  more  effcient  use  of  energy,  fner  control  and  greater  ease  of  use.  in  this  way  industry  is  promoting  consumer  appliances  with  increasingly  sophisticated   intelligent    functions. and  with  these  developments  there  is  a  burgeoning  need  for  advanced,  highly  reliable  sensors  with  capabilities  corresponding  to    the  human    fve  senses.   nec  tokin  seeks  to  commercialize  creative  products  fusing  new  material  technologies  with  new  applications,  developing  and  commercializing  a  broad  range  of  sensor  devices  based  on  outstanding  materials  technologies  covering  properties  such  as  magnetism, piezoelectronics and optics.   this  catalog  introduces  different  kinds  of  sensors,  including  thermosensors,  current  sensors  and  magnetic  sensors.  besides  the  items shown here we also offer an extensive line of sensor-related products and are continually developing new sensors, so please  feel free to ask us about anything you might need. we look forward to being able to serve you.

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 4nec tokin sensors vol.11 thermal reed switch trs ? outline nec tokin led the world in recognizing and realizing  the potential of ferrite's curie temperature. the result is  thermorite ? , a temperature-sensing magnetic material.  ever since the introduction of this product, nec tokin  has reigned as the top manufacturer of curie-temperature- utilizing control devices, developing many products with  new functions. among these, the thermal reed switch  (trs ? ) is the chief product, with patents in the united  states and japan. its superiority as a highly reliable,  precise temperature-sensitive switch ideal for promoting  energy conservation has been attested to by the  international relay association. there are already more  than 300 million in use, and with the addition of trs ?   varieties approved by ul, csa and other safety  standards, the lineup just keeps getting better. features ? high reliability (long product lifetime) ? excellent temperature accuracy (2.5c, 1c) ?    wide range of operating temperature available (C10c  to +130c) ? excellent environmental resistance    (contacts are encased in a glass tube) markings electrical characteristics 534??3??? voltage marking part number shape classification contact type operating temperature minus(m) marking reed switch type c  :  casing  l  :  l type with fin s  :  sealing t  :  tube sealing no marking : for 100v v  : for 200v reed switch type for 100 v for 200 v trs06- trs1 trs3- trs5- trs6- trs5- trs1- maximum opening/closing voltage?(v) 110 ac?dc 140 ac 200 dc 140 ac 200 dc 140 ac 200 dc 140 ac 264 ac 220 ac maximum opening/closing current?(a) 0.3 ac?dc 0.5 ac?dc 0.5 ac?dc 0.55 ac?dc 0.65 ac 0.275 ac 0.045 ac maximum opening/closing power      (w) 6 ac?dc 10 ac?dc 35 ac 10 dc 60.5 ac 10 dc 72 ac 60.5 ac 10 ac *  please refer to pages 6 to 7 as rated values vary depending on product types (shape classifcation).

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 nec tokin sensors vol.115 structures and principles of operation thermal reed switches (trs ? ) are temperature- sensing switches composed of a magnet and a  temperature-sensing soft ferromagnetic substance  called thermorite ? .  this material's saturation magnetic  fux density decreases as the temperature increases, and  it turns into a paramagnetic substance at the curie  temperature. (a) normally closed type (b)normally open type ns ns ns ns ns ns 1 1 2 permanent magnet thermorite low temperature high temperature reed switch ns ns 1 spacer (gap) low temperature high temperature permanent magnet reed switch thermorite permanent magnet 2 ns ns 1 2 before using thermal reed switch (trs ? ) ?   please ask for a copy of specifcation and check the contents thoroughly before the actual use. ?   please contact us before deciding your specifcations. ?   do not use in close proximity to strongly magnetized parts. ?   do not use if dropped or strongly shocked. ?   do not use with greater load than specifed.    when installing these switches in circuits prone to producing surge voltage (inductive load) or rush current  (in lamps and motors), an appropriate switch type should be used, or a contact point protection circuit added. ?    avoid stress (especially torsion) in case of additional processing. ?   each reed switch has a specifc resonance frequency.  please contact us when an oscillation is added.

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 6nec tokin sensors vol.11 part number / shape / dimensions operating temperature range *1 operating temperature precision diferential temperature application(s) features compact type  trs06-  blr001 30 to 130  5 10 max. power supplies recharge temperature detection  compact  trs06-  bcr001 c type  trs5-  bcr01  trs5-  bcr01v  trs1-  mcr01v  trs3-  mcr01 0 to 120  2.5 rice cookers yogurt makers hot water heaters photocopiers general-purpose  trs5-  bcr00, 00v  trs3-  mcr00, trs1-  mcr00v l type (break type)  trs5-  blr00  trs5-  blr00v 0 to 130  2.5 rice cookers hot water heaters thermos-type hot water heaters general-purpose high- precision type  trs5-  blr000 40 to 100  1 high-precision *1  please consult us before you determine specifcations. 10.0 100 * 1 24.0 (35.0)  6.5 4.3  3.3 10.0 15.5 100 * 1 10.0 100 100 25 (35) 10.0 6.2 (mm) (mm) (mm) (mm) (mm) 10.0 200 200 28.0 (47.0) 10.0 7.7 33.0 40.0 57.0  0.6  4.7  7.0 10.0 200 200 34.0 (54.0) 10.0 7.7 200 10.0 10.0 (47.0) 27.0 200  4.3 18.8 7.7 0.6 4.2 200 10.0 10.0 (49.0) 33.0 200  4.3 20.0 9.5 0.6 4.2

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 nec tokin sensors vol.117 l type (make type)  trs3-  mlr00, trs1-  mlr00v 0 to 130  2.5 10 max. power supplies computers & peripherals general-purpose s type  trs5-  bsr00, 00v  trs3-  msr00, trs1-  msr00v ?10 to 100  2.5 air-conditioners freezers vending machines refrigerators anti-freeze heaters humidity-and  moisture-resistant  trs5-  bsr01e, 01ev  trs3-  msr01e, trs1-  msr01ev t type  trs5-  btr01, 01v  trs3-  mtr01, trs1-  mtr01v  ?10 to 60  2.5 mold trs type  m-trs5-  b ?10 to 130  2.5 anti-freeze heaters aquarium heaters molded plastic approved  by ul, csa  trs5-  blru 0 to 130  2.5 photocopiers rice cookers satisfes overseas safety standards- ul, csa (mm) (mm) (mm) (mm) (mm) 43.0 8.1 200 8.0 60.0 9.6 200 8.0 a cu 20.0 11.0 90.0max. 7.0 200.0 57.5 max. 25.5  0.65   8.8 50.0 max. 29.0 max. 200 200 20.0 max. 8.2 max. 200 10.0 10.0 (54.0) 34.0 200  4.3 18.8 7.65 0.6 4.2

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 8nec tokin sensors vol.11 trs ?  series approved by ul, csa, and vde specifcations recognized  by: model max.make/break  current max.make/break  voltage max.make/break  power shape no. set operating temperature range () operating temperature precision () diferential temperature () *1 bcr series ? trs5-  bcr01u 0.5a 140v ac   50w ac a 0 ? 120  2.5 10 max. ? trs5-  bcr01vu 0.275a 264v ac   60.5w ac blr series ? trs5-  blr u 0.5a 140v ac   50w ac b 0 ? 130  2.5 10 max. ? trs5-  blr vu 0.275a 264v ac   60.5w ac blr series ? trs5-  blr u 0.5a 120v ac   50w ac     b 0 ? 129  2.5 10 max. ? trs5-  blr xu 0.25a 240v ac   60w ac shape and dimensions ul  : file no.e67648 csa  : file no.lr50414-2 *1.no values specifed in the international safety standard.  *  indicates the operating temperature  a  b 40 max. 57 8.2 max. 20 max. 29 max. 50 max. 29 max. 49 max. 8.2 max. 7  0.6  200 200 200 200 [mm] ? ?

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 nec tokin sensors vol.119 thermal guard ohd ? outline the thermal guard ohd ?  is developed for thermal  problem countermeasures and safety standard conformity  that are becoming increasingly important for electronic  devices in resent years. features ?   extremely simple circuit design (as no adjustment   needed). ?   reliable on-off operation (special temperature- sensitive materials and highly-reliable switches give  reproducible, reliable on-off action). ?   usable with extremely low (0.1 mw or lower) signals  to high power (6 w) levels, making them ideal as  built-in overheating detectors in electronic circuits.   (ohd5r-   b have a maximum rating of 1 w.) ?   high-speed response (three times higher than previous  nec tokin products). ?   compact, light and easy to handle. ?   dust-proof, explosion-proof, and corrosion-proof. ?    wide range of operating temperatures available  (in 5  c increments from 30 to 130 c) applications ?    monitoring overheating of power transistors and power  modules in power supplies, oa equipment and other  electronic appliances. ?    atmospheric temperature detection and overheating  monitoring in room heaters, gas hot water heaters,  ppcs, amplifiers, motors, hdds, fdds and other  general appliances.

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 10nec tokin sensors vol.11 specifcations product name features contact  shape  electrical characteristics set operating  temperature range *2 operating temperature  precision diferential  temperature ohd1-     b    m general-purpase b:break m:make maximum opening/closing voltage  110 v ac/dc maximum opening/closing current   0.3 a ac/dc maximum opening/closing power   6 w ac/dc minimum opening/closing current  0.1ma/1v,dc fixed in 5  increments from  30 to 130  5 10 max. ohd3-   b    m ohd5r-   b compact  radial type b:break maximum opening/closing voltage  30 v.dc maximum opening/closing current   0.1 a dc maximum opening/closing power   1 w dc minimum opening/closing current  0.1ma/1v,dc ul  : e67648 csa  : lr50414 tv  : ohd1?3  r 9750955     ohd5r  r 9750944 *1,2  please consult us before you determine specifcations. product name contact resistance insulation withstancl voltage insulation resistance remarks ohd1?3 150m max. 2500vac/1min. or 3000vac/1sec (between terminals and mounting resin surface) dc500v-100m min. (between terminals and mounting resin surface) compliance to rohs directive ohd5r 300m max. 1500vac/1min. or 1800vac/1sec (between terminals and mounting resin surface) dc500v-100m min. (between terminals and mounting resin surface) compliance to rohs directive standard temperature specifcations product name standard temperature specifcation ohd1-b 60. 80. 90. 100 ohd1-m 70 ohd3-b 60. 70. 80. 85. 90. 100. 105. 110. 120 ohd3-m 80. 85. 90. 95. 100. 105. 110. 115. 120 ohd5r-b 80. 85. 90. 95. 100. 105. 110 * please ask separately except standard temperature specifcation markings 0)% ? y $poubduuzqf #�#sfbl  .�.blf 0qfsbujohufnqfsbuvsf 5ifsnbmhvbsebccsfwjbujpo ? ? ? ? tv rheinland tv rheinland

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 nec tokin sensors vol.1111 18.0 45.0 max. mounting surface marked surface 0.7 max. 5.5 5.6 10.0 6.0 6.1 8.0 mounting surface mounting surface 0.3 3.3 6.5 27.0 max. 6.2 3.2 3.0 23.0 13.5 12.5 max. 6.0 3.0 min. 6.0 0.5 3.7 6.1 12.0 10.0 1.0 5.0 2.65 2.65 0.3 5.08 0.5 3.2 6.7 shape and dimensions  ohd1  ohd3  ohd1 mounting bracket  ohd5r *mounting brackets exclusively for the    ohd1 type are provided optionally   (at separate cost). before using thermal guard ohd ? ? please ask for a copy of specifcation and check the contents thoroughly befor the actual use. ? do not use ohd ?  under mechanical weight load. ? do not use with greater load than specifed. ? do not affx in close proximity to strongly magnetized parts and avoid using in a magnetic feld. ? do not use if dropped or strongly shocked. ? the ohd1 is designed to be inserted into printed circuit boards.  ohd3 type is reed wire soldered type. (mm)

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 12nec tokin sensors vol.11 current transformers low current type specifcations product name ct-05 ct-06 ct-07 core permalloy permalloy permalloy lead wires 0.6 mm pin connectors polyethylene sheath 0.5 mm single wire 0.8 mm pin connectors materials phenolic resin case. epoxy-flled phenolic resin case, silicon-flled phenolic resin case, epoxy-flled remarks compliance to rohs directive compliance to rohs directive compliance to rohs directive notes:)  (1)  the ct-05 has 500 t  as standard.   (2)  in the standard lineup there are three types of ct-06, depending on diferences in secondary windings.   (3)  in the standard lineup there are two types of ct-07, depending on diferences in secondary windings. outline this series of compact current transformers (current  sensors) can be used for detecting very low current levels  and overcurrent protection in electronic appliances. features ?   high sensitivity (detection of low current) and high  performance. ? compact, lightweight. ? mountable on printed circuit boards. applications ?   overcurrent detection in microcomputer-controlled  equipment. ?   current detection in electric refrigerators, air conditioners  and electromagnetic cookers. 22.4 17.5  0.4 5.5 10.0 10.0  1 (1.5) 17.5  0.4 10max. * tolerance 0.3 * pin root diameter. (10.0)* ct-05 17.8 6.0 (10.0) 15.5 l1 (7.1 max.) 19.0 5.9 20.2   5.5  0.5 2.0 3.75 (7.5)* (14.9)* ct-07 1 2 l2  shape and dimensions  ct-05   ct-07  ct-06 (mm) (mm) (mm) product name l1(5) l2(2)   ct-06-50 56.0 4.0   ct-06-75   ct-06-100 85.0 5.0

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 nec tokin sensors vol.1113 output characteristics  ct-05, ct-07 ac output characteristics (example)  measuring circuit  ct-06 ac output characteristics (example) 500 200 100 0.1 0.2 0.5 0.7 2 3 ct-06-50 output voltage eo (mv) primary current i 1  (at) 70 50 30 20 10 7 5 1 5 7 10 ct-06-75 ct-06-100 ct-06-50 ct-06-75 ct-06-100 r l =100? r l =10? 1 10 100 1000 0.1 1 10 100 primary current i1 (at) output voltage eo (mv) rl=10 rl=100 ct-07-100 ct-07-50 (ct-05) ct-07-50 (ct-05) ct-07-100 : primary current (at) : load resistance (?) : output voltage (mv rms) i 1 r l eo r l eo i 1 before using current transformers low current type ?    the core may be damaged if applied with a strong impact. carefully avoid dropping or applying any other  strong impacts.   ?   preliminary study is needed with regard to heating by current conduction. ?   do not use the current transformer opened between secondary output terminals.    in the worst case, heat build-up in the magnetic core may occur, resulting in dameges to the parts by the melting  of coil due to this heat.

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 14nec tokin sensors vol.11 zero-phase current transformers zct outline the zct series of compact molded-type zero-phase  current transformers is ideal for improving the sensitivity,  compactness and light weight of electric shock prevention  earth leakage breakers. features ? high sensitivity. ? compact and light weight. ? laminated iron core type. applications ? electric shock prevention earth leakage breakers. ? short circuit relays. shape and dimensions  mr-1234     mr-1-p5 spare solder  h l d3 d4 d1 d2 h (4.1) 5.0  0.3* d1 d3 10.5  0.3 d2 pin product name each part's dimensions (mm) d1 (min) d2 (max) d3 (max) d4 h (max) l (  3.0) mr-1 7.3 19.5 22.3 (5.0) 8.3 40.0 MR-2 8.5 22.0 25.0 (5.0) 8.3 80.0 mr-3 11.0 28.0 30.5 (6.0) 10.5 67.0 mr-4 16.5 32.0 34.5 (7.0) 10.8 67.0 mr-1-p5 7.4 19.3 21.8 (8.0) 8.5 D specifcations product name output voltage (mv) min. temperature characteristics ?20? 80 (%) overinput characteristics (after dc5a input) (%) max. measurement conditions (ref.) rated current for leakage breaker  (a) remarks mr-1 8 ? 10 to  10 10 f=60hz r=300 io=22.5 ma 30  compliance to rohs directive MR-2 30 mr-3 60 mr-4 125 mr-1-p5 30 r : load resistance,  io = io : detection current notes1:    we can accommodate other specifcations as well, so please ask if required. notes2:  as rated current may vary depending on mounting condition,     it is neccesary to check its value after the actual mounting on to the component. pin : 0.8 mm  pin connectors. * pin root diameter.

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 nec tokin sensors vol.1115 before using zero-phase current transformers zct ?   strong shocks such as from being dropped may change the characteristics.  take care to avoid any subjecting  the transformers to physical shocks. ?   do not use the current transformer opened between secondary output terminals.    in the worst case, heat build-up in the magnetic core may occur, resulting in dameges to the parts by the melting  of coil due to this heat. ?   zct can be used as current transformer. in this case. please request us for data.

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 16nec tokin sensors vol.11 magnetic direct current sensor mdcs ? applications ?   inverter-based home appliances (air-conditioners etc.) ?   general-purpose inverters ?    ac variable-speed drive and servo drive ?   industrial machines     ? ups     ? dc motor control ?   fax and other multifunction telephone series (ths series) outline magnetic direct current sensors (mdcs ? ) use a magnetic  substance and hole device for magnetic detection of  direct current.  they detect all currents (dc, ac and  pulse), and the output voltage varies in proportion to the  strength of the current measured. features ?   detection  of  both  direct  currents  and  alternating  currents (including  pulse currents) ?   fluctuations in output from changes in the power  supply voltage and the ambient temperature are small. ?   excellent linearity of measured current and the  converted power  output ?    the measured current and the secondary output side  are insulated. item marking rated value and conditions (ta=25 ) amplifer built-in type single power supply operating type (magnetic proportion system) model la12 10v21 12v21 *2 15v21 20v21 24v21 *2 25v21 30v21 32v21 36v21 *2 40v21 48v21 50v21 60v21 rated curent a icl1  10  12  15  20  24  25  30  32  36  40  48  50  60 primary side windings  *1 turn ? 6 6 4 3 3 2 2 2 2 2 2 2 1 scope of measurement ? ? 0 to 100% of rated currentlcl1 power supply voltage v vcc 125 vee ? consumption curernt mamax. ? 40 output voltage v vh  2.000  0.060at lcl1, rl  10k? residual voltage v vof  2.500  0.060at 0a, rl  10k? hysterisis (mvmax. vhys 60 power supply voltage variation (mvmax. ? 30vcc  12v  vh temperature characteristics % ?  0.15 vof temperature characteristics mv  ? 4 pulse response smax. tp 20di  dt  100at s linearity % g ? 2 to 2 insulation withstand voltage ? ? ac2000v  1min.between wire and terminals insulation resistance ? ? 500m? dc500vbetween wire and terminals operating temperature range  ta ? 10 to  75 storage temperature range  ts ? 15 to  80 *1 besides the standard windings, any other windings within the rated current are possible. *2 sample delivery for this model may take extra time.

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 nec tokin sensors vol.1117  ths56,56f,65,63f electrical characteristics (ta=25 , vcc=5v) item marking conditions  rating comments min. typ. max. sensitivity current  (ma) 56,65 i l ta=5?45 2 l h 15 56f,63f l l 5 l h 10 primary side input current  (ma) 56,56f,63f,65 lin ?120 120 input direct current resistance  () 56 rin ta=?10?70 2.5 3.5 4.5 56f,63f,65 2.5 3.9 5.0 input inductance  (mh) 56 lin ta=?10?70 0.8 1.0 1.2 ?10?70 56f,63f,65 0.8 1.1 1.4 output voltage  (v) v oh rl=10k 3.5 v ol 0.1 0.8 response    (s) ton-of rl=  60 power supply voltage  (v) v cc 4.5 5.5 consumption current  (ma) 56,56f,65 l cc 10 63f 12 efect of external magnetic feld  (ma) 56,56f,63f,65 lin ofset lin=0 b=1  10 ?3 t 3 "analog"  out put loss  (db) 56,65 lin=0 ? 120ma 1khz,600 30 34 38 56f 30 33 36 63f ?2 0 2 s/n  (db) 56,56f,65 15 63f maximum rating item marking   rating comments power supply voltage  (v) v cc 7.0 primary side input current  (a) 56,56f,63f,65 lin 0.5 10sec. max. withstand voltage between  (kvac) min. 2.2 60sec. 50hz rh=65  5% operating temperature range  () topt. ?10 ?70 storage temperature range  () tstg. ?20 ?80 input current - output voltage characteristics ?l h ?l l +l l +l h l 0 v v o o h l l n ( ) m a output voltage  input current out 2 out 1 v 0  (v)

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 18nec tokin sensors vol.11 shape and dimensions  la12-10v21 to la12-24v21   ths-56,56f,65  la12-25v21 to la12-60v21  ths-63f 2 ?   1.0 5.0 1.3 14.5 2.54 2.54 2.54 3.50.5 3.50.5 3.50.5 19.6 21.0 18.0 4 3 2 1 tokin  mdcs 5.0 1.8 14.0 2.54 2.54 2.54 tokin  mdcs 3.50.5 19.6 21.0 18.0 b a b a 4 3 2 1  2 ?   1.5  ths i ooo oooo 13max 24.5 15max 1 2 3 4 a b c 0.5 2.54 5.08 17.78(2.54?7) 51.5 -0 +0.1 +2.5 -2 51 lot  no. ths i ooo oooo 13max 24.5 15max 1 2 3 4 a b c 0.5 2.54 5.08 17.78(2.54?7) 51.5 -0 +0.1 +2.5 -2 51 lot  no. 7max 0.3 +0.1 -0.05 5.5 6.5 +2 -1.5 +2 -1.5 6max 12 +4 -2 12 +4 -2 0.3 +0.1 -0.05 5.5 6.5 +2 -1.5 +2 -1.5 (mm) (mm) pin number la12 ths56,56f,65,63f 1 nc (coil input) 2 gnd (ground pin) (coil input) 3 vcc 12v gnd (ground pin) 4 vout (output voltage pin) "analog" output a (measured current pin) out2 b (measured current pin) out1 c ? vcc 5v  ?

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 nec tokin sensors vol.1119 before using magnetic direct current sensor mdcs ? ?   strong physical shocks could damage cores. be careful not to drop or apply other strong impact. ?    these products are heat resistant up to 260c for 10 seconds.  be careful not to exceed this amount when  soldering.  use a low-corrosion type fux when soldering. ?   because the circuit uses ics, application of strong static electricity could cause damage.  take static electricity  precautions when handling. ?   because these products are magnetic current detectors, application of strong external magnetic felds could  cause their characteristics to change.  limit ambient magnetic felds to 50e or less.

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 20nec tokin sensors vol.11 magnetic type proximity switches tmrs ?  series operation characteristics  normally open type specifcations outline nec tokin's highly reliable magnetic non-contact  switches are the result of combining reed switches and  magnets,  made  possible  by  the  contact  technology,  magnetic  circuit  technology  and  plastic  molding  technology developed through the production of 300  million temperature switches (tmrs ?  series). applications ? position detection (air cylinders, automatic doors, etc.) ? rotation detection features ?   sealed resin-molded structure makes for easy handling  and mechanical strength. ?    the contacts are encased in glass for excellent resistance  to dust and corrosion. case detection distance m n s y ?x on on off off on x when drive magnet m approaches, the reed switch contacts close and the  circuit comes on. product name features electrical characteristics life time tmrs series tmrs-3020 compact wire harness maximum switching voltage  110v ac/dc maximum switching current  0.5a ac/dc maximum switching power  10w ac/dc dc 12v 5ma (r) 10 7  times tmrs-4001 general wire harness

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 nec tokin sensors vol.1121 markings 5.34? $mbttjpdbujpoovncfs /psnbmmzpqfo 4ibqf  switch shape and dimensions  tmrs-3020  tmrs-4001 17 3.6 7.5 5.5 8.0 1.5 2.4 3.5 detection side  n s n s n s n s 23 4 14 3.2 7.5 6 3 14 detection side  (mm)

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 22nec tokin sensors vol.11 before using proximity switch series fixing the proximity switch when fxing a proximity switch, avoid warping as shown in figure 1 caused by rise of fller or an obstacle left  on the mounting surface.  also, do not pull a reed wire. cautions for shock (1)    as the characteristics of the proximity switch (especially sensitive) may deteriorate when the switch falls  from above 30cm height, caution must be taken. (2)   if many proximity switches are mounted on a large print board, caution must be taken when cutting the print  board along the perforated line, because the shock of cutting may change the sensitivity of the switch.    (along with an effort such as leaving the least part to reduce the shock, we recommend that you confrm that the  sensitivity has not changed before use.) contact protection circuit for improving the reliability of the proximity switch, insert one of the following contact protection circuits when  using the switch at a load which causes a surge current. ? inductive load    if an inductance (coil, electromagnetic relay, motor, etc.) is used as a load, hundred of volts of counter  electromotive force (the energy stored in the inductance) will occur to shorten the lifetime of the contact (for  the resistance load, that is also true when an inductance is used at a high voltage or a large current).  for  protection circuits, refer to figure 2. obstacle figure 1  warping caused by an obstacle left between the proximity switch and the mounting surface. figure 2 protection circuit with cr protection circuit with varistor protection circuit with diode proximity switch e l r  c=l 2 /10 (   f) c  e 10?1(1+50/e)  r=approx. (?) proximity switch proximity switch   the diode is above the withstand    voltage ev   forward current    approx. 5e/load coil resistance (a)

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 nec tokin sensors vol.1123 ? capacity load    if a condenser is used as a load, charge/discharge at the capacitance will cause a rush current when the switch  is closed, which may make switch opening impossible.  in this case, as shown in figure 3, the method in which  a protection resistance r is inserted can be used. ?  lamp load    in general, the flament of the lamp is made of tungsten.  with the tungsten flament, the resistance is low when  the lamp is turned on and becomes higher as it reaches the stationary current.  when this lamp is used with a  proximity switch, a rush current (at five to ten times the stationary current) will be caused immediately after  lighting, which may result in welding or adhering of the contact.  in this case, as shown in figure 4, a protection  resistor r can be inserted . ?  wiring capacity load    if a contact and a load are combined by long wires or cable, the foating capacity will cause a rush current  when the contact is closed, which largely affects the lifetime of the contact.  in this case, as shown in figure  5, a protection circuit in which a resistance or inductance is added can be used. figure 3 contact protection circuit with r proximity switch r : e (r) (r) r c the value at which the rush current becomes lower than the maximum switching current of the proximity switch. figure 5 r : in general, the value at which a surge current becomes lower than the maximum switching current of the proximity switch. proximity switch l  : 1 (approx. 10mh of inductance) r e l floating capacity load figure 4 contact protection circuit with r contact protection circuit with r r : proximity switch lamp e r proximity switch lamp e r the value at which the rush current becomes lower than the maximum switching current of the proximity switch.

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 24nec tokin sensors vol.11 cautions for ultrasonic ? ultrasonic cleaning    after mounting a proximity switch on a printed circuit board or the like, avoid ultrasonic cleaning because  ultrasonic cleaning may change the sensitivity of the switch or crack the seal of the glass tube. ?  ultrasonic welding    also, avoid ultrasonic welding because, by the same reason as ultrasonic cleaning, the performance of the  proximity switch may deteriorate.

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 nec tokin sensors vol.1125  for inquiry, please call sales and marketing department(japan) products section phone / fax adress thermal reed switch (trs ? ) for inquiry, please call  sales and marketing  department(japan) phone:81-3-3515-9259 fax:81-3-3515-9278 chiyoda first bldg., 8-1 nishi-kanda  3-chome, chiyoda-ku,  tokyo 101-8362,japan trs series approved by ul, csa, and vde thermal guard (ohd ? ) current transformer (low current type) zero-phase current transformer zct magnetic direct current sensor mdcs ? twin reed switch type safng sensor high stand type:tmsd ? -h**51d  ceramic gyro magnetic type proximity switches tmrs ?  series proximity switches nrs series surface mounting type reed switches case type:nrs-700 series

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 26nec tokin sensors vol.11

 all specifcations in this catalog and production status of products are subject to change without notice. prior to the purchase, please contact nec tokin for updated product data. please request for a specifcation sheet for detailed product data prior to the purchase. before using the product in this catalog, please read "precautions" and other safety precautions listed in the printed version catalog. 2012.06.04  0000senvol11e1206h0 ?   the names of the products and the specifcations in this  catalog are subject to change without notice for the sake  of improvement. the manufacturer also reserves the  right to discontinue any of these products. at the time of  delivery, please ask for specifcations sheets to check  the contents in order to use the products properly and  safely. ?   descriptions in this catalog regarding product  characteristics and quality are based solely on discrete  components. when using these components, be sure to  check the specifcations with the component in question  mounted on the products. ?   each sensor in this catalog may malfunction or break  down in a particular mode.  when designing products, be  sure to include a countermeasure for this eventuality. ?   the manufacturers warranty will not cover any  disadvantage or damage caused by improper use of  the products that deviates from the characteristics,  specifcations, or conditions for use described in this  catalog. ?   the products in this catalog are intended for use in  ordinary electronic products. if any of these products are  to be used in special applications requiring extremely  high reliability, such as in aviation equipment and nuclear  power controllers where product defects might pose  a safety risk, please consult your nec tokin sales  representatives. ?   though the manufacturer has taken all possible precautions  to ensure the quality and reliability of its products,  improper use of products may result in bodily injury, fre,  or similar  accident. if you have any questions regarding  the use of the products in question, please consult your  nec tokin sales representatives. ?   please be advised that the manufacturer accepts  no responsibility for any infraction by users of the  manufacturers products on third party patents or  industrial copyrights. the manufacturer is responsible only  when such infractions are attributable to the structural  design of the product and its manufacturing process. precautions ?   export control   for customers outside japan     nec-tokin products should not be used or sold  for use in the development, production, stockpiling  or utilization of any conventional weapons or mass- destructive weapons (nuclear weapons, chemical or  biological weapons, or missiles), or any other weapons.   for customers in japan     for products which are controlled items subject to the  foreign exchange and foreign trade law of japan,  the export license specifed by the law is required for  export. ?   this catalog is current as of june 2012.
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