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		  Datasheet File OCR Text:


		  csm_h7e_-n_ds_e_7_1 1 self-powered totalizer new h7e compact economical totali zer with high visibility available with backlit lcd display ? large display with 8.6-mm character height. ? includes new models with backlight for improved visibili ty in dimly lit places. (requires 24-vdc power supply.) ? black and light-gray cases now available. ? pnp/npn universal dc voltage input types now available. ? battery is replaceable for totalizer r euse and conservation of the environment. ? key-protect switch to prevent faulty reset key operation. ? dual operation mode. ? front face compatible with nema4/ip66. ? short body, all models have a depth of 48.5 mm. ? finger protection terminal block conforms to vde0106, part100. ? conforms to ul, csa, and ce marking.  conforms to en61010-1 (pollution degree 2/overvoltage category  iii .) ? conforms to emc standards and en61326, thus allowing use in re sidential, commercial and light- and heavy-industry environ- ments. ? six-language instruction manual provided. ? pcb-mounting models available. (requires 3-v power supply.)  broad line-up of the new h7e series contents self-powered totalizers h7ec..................................................................................................................... 2 h7et ..................................................................................................................... 9 h7er..................................................................................................................... 16 h7e @ -n @ p ........................................................................................................... 22 common to all totalizers accessories ........................................................................................................... 27 precautions ........................................................................................................... 29 new h7e total counter ?     8 -digit time counter tachometer new h7ec new h7et new h7er new h7e @ -n @ p pcb-mountin g  counter ?    total co u nter ( 8 -digit) ?    time co u nter (999999.9h) ?    999999.9h/  3999d23.9h ?    999h59min59s/  9999h59.9min ?    1,000 s -1   w ith       1 p u lse/re v . encoder ?    1,000.0 s -1   w ith       10 p u lse/re v . encoder ?    1,000 min -1   w ith       60 p u lse/re v . encoder ?    10,000 min -1   w ith       60 p u lse/re v . encoder ?    1,000.0 min -1   w ith       600 p u lse/re v . encoder

 2 self-powered total counter new h7ec ? eight-digits, counting range 0 to 99999999. ? dual input speed: 30 hz    1 khz (except for ac/dc multi- voltage input models) model number structure  model number legend note: some configurations are not available. ordering information  total counters  accessories (order separately) note: 1. provided with h7ec. (order additional  brackets separately as required.) 2. built into h7ec. order replacements  using the above model number before the service life expires.  12 3 h7ec - n      - 1. count input 2. case color 3. display none:   no- v oltage inp u t v: pnp/npn  u ni v ersal dc  v oltage inp u t fv: ac/dc m u lti- v oltage inp u t none: light gray b: black none: 7-segment lcd  w itho u t  b acklight h: 7-segment lcd  w ith  b acklight count input max. counting speed display model light-gray body black body p n p/ n p n  universal dc  voltage input (4.5 to 30  v dc) 30 hz    1 khz  (switchable) 7-segment lcd with  backlight h7ec- nv -h h7ec- nv -bh 7-segment lcd h7ec- nv h7ec- nv -b ac/dc multi-voltage input (24 to 240  v ac/ v dc) 20 hz 7-segment lcd h7ec- n f v h7ec- n f v -b n o-voltage 30 hz    1 khz  (switchable) 7-segment lcd h7ec- n h7ec- n -b name model compact flush mounting bracket y92f-35 flush mounting bracket (see note 1) y92f-34 wire-wrap terminal (set of two terminals) y92s-37 lithium battery (see note 2) y92s-36 waterproof packing (see note 1) y92s-32

 new h7ec 3 specifications  general note: 1. separately ordered wire-wrap te rminals (y92s-37) are required. 2. only pnp/npn universal dc voltage input  models (-h models) have a backlight.  ratings note: on/off ratio 1:1 item H7EC-NV- @ H7EC-NV- @ h h7ec-nfv- @ h7ec-n- @ operating mode up type mounting method flush mounting external connections screw terminals, optional wire-wrap terminals (see note 1) reset external/manual reset number of digits 8 count input pnp/npn universal dc voltage in- put ac/dc multi-voltage input no-voltage input display 7-segment lcd with or without backlight, zero  suppression (character hei ght: 8.6 mm) (see note 2) max. counting speed 30 hz/1 khz 20 hz 30 hz/1 khz case color light gray or black (-b models) attachment waterproof packing, y92f-34 flush mounting bracket approved standard ul863, csa c22.2 no.14, lloyds conforms to en61010-1/iec61010-1 (pollution degree2/overvoltage category  iii ) conforms to vde0106/p100 item H7EC-NV- @ H7EC-NV- @ h h7ec-nfv- @ h7ec-n- @ supply voltage backlight model: 24 vdc (0.3 w max.)  (only for backlight) no-backlight model: not required  (powered by built-in battery) not required (powered by built-in battery) count input high (logic) level: 4.5 to 30 vdc low (logic) level: 0 to 2 vdc (input impedance: approx. 4.7 k ? ) high (logic) level: 24 to 240 vac/vdc,  50/60 hz low (logic) level: 0 to 2.4 vac/vdc, 50/ 60 hz no voltage input maximum short-circuit impedance:  10 k ?  max. short-circuit residual voltage: 0.5 v max. minimum open impedance: 750 k ?  min. reset input no voltage input maximum short-circuit impedance:  10 k ?  max. short-circuit residual voltage: 0.5 v max. minimum open impedance: 750 k ?  min. max. counting  speed (see note) 30 hz or 1 khz  (switchable with switch) 20 hz 30 hz or 1 khz  (switchable with switch) minimum signal  width 20 hz: 25 ms  30 hz: 16.7 ms 1 khz: 0.5 ms reset system external reset and manual reset: minimum signal width of 20 ms terminal screw  tightening torque 0.98 nm max. ambient tempera- ture operating: ?10  c to 55  c (with no condensation or icing) storage: ?25  c to 65  c (with no condensation or icing) ambient humidity operating  25% to 85%

 new h7ec 4  characteristics note: weight includes waterproof  packing and flush mounting bracket.  reference value item H7EC-NV- @ H7EC-NV- @ h h7ec-nfv- @ h7ec-n- @ insulation resistance 100 m ?  min. (at 500 vdc) between  current-carrying metal parts and ex- posed non-current-carrying metal  parts, and between the backlight power  supply terminal and count input termi- nals/reset terminals for backlight mod- els 100 m ?  min. (at 500 vdc) between  current-carrying metal parts and ex- posed non-current-carrying metal parts  and between count input terminals and  reset terminals 100 m ?  min. (at 500 vdc) between  current-carrying metal parts and ex- posed non-current-carrying metal parts dielectric strength 1,000 vac, 50/60 hz for 1 min between  current-carrying metal parts and ex- posed non-current-carrying metal parts  and between the backlight power sup- ply terminal and count input terminals/ reset terminals for backlight models 3,700 vac, 50/60 hz for 1 min between  current-carrying metal parts and ex- posed non-current-carrying metal parts 2,200 vac, 50/60 hz for 1 min between  reset terminals and exposed non-cur- rent-carrying metal parts and between  count input terminals and reset termi- nals 1,000 vac, 50/60 hz for 1 min between  current-carrying metal parts and ex- posed non-current-carrying metal parts impulse withstand  voltage 4.5 kv between current-carrying termi- nal and exposed non-current-carrying  metal parts 4.5 kv between current-carrying termi- nal and exposed non-current-carrying  metal parts 3 kv between input terminals and reset  terminals 4.5 kv between current-carrying termi- nal and exposed non-current-carrying  metal parts noise immunity square-wave noise generated by noise simulator (pulse width: 100 ns/1   s, 1-ns rise)  600 v (between count input terminals/ between reset terminals)  480 v (between the backlight power  supply terminals for backlight models)  1.5 kv (between count input termi- nals)  500 v (between reset terminals)  500 v (between count input terminals/ between reset terminals) static immunity  8 kv (malfunction) vibration resistance malfunction: 0.15-mm single amplitude at 10 to  55 hz for 10 min each in 3 directions destruction: 0.375-mm single amplitude at 10  to 55 hz for 2 hrs each in 3 directions shock resistance malfunction: 200 m/s 2  3 times each in 6 directions destruction: 300 m/s 2  3 times each in 6 directions emc (emi) en61326 emission enclosure: en 55011 group 1 class b (ems) en61326 immunity esd: en61000-4-2: 4 kv contact discharge (level 2) 8 kv air discharge (level 3) immunity rf-interference from am radio waves: en61000-4-3: 10 v/m (80 mhz to 1 ghz) (level 3) immunity rf-interference from  pulse-modulated radio waves: en61000-4-3: 10 v/m (900 mhz    5 mhz) (level 3) immunity conducted disturbance: en61000-4 -6: 10 v (0.15 to 80 mhz) (level 3) immunity burst: en61000-4-4: 2 kv power line (level 3) 2 kv i/o signal line (level 4) degree of protection front panel: ip66, nema4 terminal block: ip20 weight (see note) no-backlight model: approx. 60 g  backlight model: approx. 65 g approx. 60 g approx. 60 g item value note battery life 7 years min. with continuous input at 25  c  (lithium battery) the battery life is calculated according to the conditions in the left column and  therefore is not a guaranteed value. use these value as reference for mainte- nance or replacement.

 new h7ec 5 connections  terminal arrangement bottom view: view of the total counter rotated horizontally 180   connections h7ec total counter note: 1. terminals 2 and 4 (input circuit  and reset circuit) are func- tionally isolated. 2. select input transistors according to the following: dielectric strength of the collector    50 v leakage current < 100   a backlight model no-backlight model backlight  24 vdc count  input reset  input count  input reset  input pnp/npn universal dc voltage input model with backlight 1.   contact input (input by a relay or switch contact) 2.   solid-state input relay input reset relay or switch or switch input reset backlight  24 vdc open collector of a  pnp transistor open collector of a  pnp transistor backlight  24 vdc or open collector of an  npn transistor or open collector of an  npn transistor

 new h7ec 6 no-voltage input model 1.   contact input (input by a relay or switch contact) ac/dc multi-voltage input model pnp/npn universal dc voltage input model without backlight 1.   contact input (input by a relay or switch contact) 2.   solid-state input relay input reset relay or switch or switch or switch input reset relay relay input reset or switch or switch relay input reset relay or switch or switch input reset open collector of a  pnp transistor open collector of a  pnp transistor or open collector of an  npn transistor or open collector of an  npn transistor note: 1.  terminals 2 and 4 (input circuit and reset circuit) are   functionally isolated. 2.  select input transistors according to the following:    dielectric strength of the collector    50 v    leakage current < 100   a or open collector of  an npn transistor note:  select input transistors according to the following:   dielectric strength of the collector    50 v   leakage current < 1   a terminals 2 and 4 are  internally connected. note:  use relays and switches that have high contact  reliability because the current flowing from terminals  1 or 3 is small. it is recommended that omron's  g3ta-ia/id be used as the ssr. 2.   solid-state input        (open collector input of an npn transistor) open collector of an  npn transistor open collector of an  npn transistor terminals 2 and 4 are  internally connected. note: 1.  residual voltage in the output section of proximity  sensors or photoelectric sensors becomes less than  0.5 v because the current flowing from terminals 1 or 3  is small thus allowing easy connection. 2.  select input transistors according to the following:   dielectric strength of the collector    50 v   leakage current < 1   a

 new h7ec 7 operation  operating modes nomenclature note: perform switch setting before mounting to a control panel. h7ec total counter reset counting display values full-scale count input incrementing operation  (up) (full-scale  ? 1) h7ec 1 khz front view bottom view reset key  key-protect switch counting speed switch key-protect front panel on terminal block counting speed front panel terminal block for all models except for h7ec-nfv- @ . if the counting speed setting is changed,  the present value will not be held and so  press the reset key on the front panel. setting  (see note) 30 hz  (default setting) setting  (see note) off  (default setting) reset the count value. not operable  under key-protect. concave  side concave  side the reset key is not operable while the  key-protect switch is set to on. concave  side concave  side

 new h7ec 8 dimensions note: all units are in millimeter s unless otherwise indicated. h7ec-n note: a compact flush mounting bracket (y92f-35) can also be used. refer to  accessories  for details. 22.2 +0.5 0 45 +0.5 0 22.2 +0.5 0 panel cutout dimensions with y92f-34 flush mounting bracket separate mounting dense mounting 40 min. (48 units  ?  2.5) +1.0 0 waterproofing is not possible for  dense mounting ?    when mounting, insert the counter into  the cutout, insert the adapter from the  back and push in the counter while  making the gap between the front panel  and the cutout panel as small as  possible. use screws to secure the  counter. if waterproofing is desired,  insert the waterproof packing. ?    when several counters are installed,  ensure that the ambient temperature  will not exceed specifications. ?    the appropriate thickness of the panel  is 1 to 5 mm. m3.5 terminal screw

 9 self-powered time counter new h7et ? seven digits, time range 0 to 3999d23.9h. ? dual time range: 999999.9    3999d23.9h or  999h59m59s    9999h59.9m model number structure  model number legend note: some configurations are not available. ordering information  time counters  accessories (order separately) note: 1. provided with h7et. (order additional  brackets separately as required.) 2. built into h7et. order replacements using the abov e model number before the service life expires.  12 34 h7et - n            - 1. count input 2. time ran g e 3. case color 4. display none: no- v oltage inp u t v: pnp/npn  u ni v ersal dc  v oltage inp u t fv: ac/dc m u lti- v oltage inp u t none: 999999.9h/3999d23.9h 1: 999h59m59s/9999h59.9m none: light gray b: black none: 7-segment lcd  w itho u t  b acklight h: 7-segment lcd  w ith  b acklight timer input display time range 999999.9h    3999d23.9h  (switchable) 999h59min59s    9999h59.9min  (switchable) light-gray body black body light-gray body black body p n p/ n p n  universal dc volt- age input (4.5 to 30  v dc) 7-segment lcd with back- light h7et- nv -h h7et- nv -bh h7et- nv 1-h h7et- nv 1-bh 7-segment lcd h7et- nv h7et- nv -b h7et- nv 1h7et- nv 1-b ac/dc multi-voltage input (24 to 240  v ac/ v dc) 7-segment lcd h7et- n f v h7et- n f v -b h7et- n f v 1h7et- n f v 1-b n o-voltage input 7-segment lcd h7et- n h7et- n -b h7et- n 1h7et- n 1-b name model compact flush mounting bracket y92f-35 flush mounting bracket (see note 1) y92f-34 wire-wrap terminal (set of two terminals) y92s-37 lithium battery (see note 2) y92s-36 waterproof packing (see note 1) y92s-32

 new h7et 10 specifications  general note: 1. only pnp/npn universal dc voltage input models (-h models) have a backlight. 2. ?-hours?, ?-d-h?, ?-h-m?, and ?- h-m-s? labels are included.  ratings item h7et-nv- @ h7et-nv- @ h h7et-nfv- @ h7et-n- @ h7et-nv1- @ h7et-nv1- @ h h7et-nfv1- @ h7et-n1- @ operating mode accumulating mounting method flush mounting external connections screw terminals reset external/manual reset display 7-segment lcd with or without backlight, zero  suppression (character height: 8.6 mm) (see note 1) number of digits 7 time range 0.0h to 999999.9h    0.0h to 3999d23.9h  (switchable with switch) 0s to 999h59min59s    0.0min to 9999h59.9min  (switchable with switch) timer input pnp/npn univer- sal dc voltage in- put ac/dc multi-volt- age input no-voltage input pnp/npn univer- sal dc voltage in- put ac/dc multi-volt- age input no-voltage input case color light gray or black (-b models) attachment waterproof packing, y92f-34 flush mounting bracket, time unit labels (see note 2) approved standard ul863, csa c22.2 no.14, lloyds conforms to en61010-1/iec61010-1 (pollution degree2/overvoltage category  iii ) conforms to vde0106/p100 item h7et-nv @ - @ h7et-nv @ - @ h h7et-nfv @ - @ h7et-n @ - @ supply voltage backlight model: 24 vdc (0.3 w max.)  (for backlight) no-backlight model: not required (pow- ered by built-in battery) not required (powered by built-in battery) timer input high (logic) level: 4.5 to 30 vdc low (logic) level: 0 to 2 vdc (input impedance: approx. 4.7 k ? ) high (logic) level: 24 to 240 vac/vdc,  50/60 hz low (logic) level: 0 to 2.4 vac/vdc, 50/ 60 hz no voltage input maximum short-circuit impedance:  10 k ?  max. short-circuit residual voltage: 0.5 v max. minimum open impedance: 750 k ?  min. reset input no voltage input maximum short-ci rcuit impedance:  10 k ?  max. short-circuit residual  voltage: 0.5 v max. minimum open impedance: 750 k ?  min. minimum pulse  width 1 s reset system external reset and manual reset: minimum signal width of 20 ms terminal screw  tightening torque 0.98 nm max. ambient tempera- ture operating: ?10  c to 55  c (with no condensation or icing) storage: ?25  c to 65  c (with no condensation or icing) ambient humidity operating: 25% to 85%

 new h7et 11  characteristics note: weight includes waterproof pa cking and flush mounting bracket.  reference value item h7et-nv @ - @ h7et-nv @ -h @ h7et-nfv @ - @ h7et-n @ - @ time accuracy  100 ppm (25  c) insulation resistance 100 m ?  min. (at 500 vdc) between  current-carrying metal parts and ex- posed non-current-carrying metal  parts, and between the backlight pow- er supply and timer input terminals/re- set terminals for backlight models 100 m ?  min. (at 500 vdc) between  current-carrying metal parts and ex- posed non-current-carrying metal  parts and between timer input termi- nals and reset terminals 100 m ?  min. (at 500 vdc) between  current-carrying metal parts and ex- posed non-current-carrying metal  parts dielectric strength 1,000 vac, 50/60 hz for 1 min between  current-carrying metal parts and ex- posed non-current-carrying metal  parts and between the backlight power  supply and timer input terminals/reset  terminals for backlight models 3,700 vac, 50/60 hz for 1 min between  timer input terminals and exposed non- current-carrying metal parts 2,200 vac, 50/60 hz for 1 min between  reset terminals and exposed non-cur- rent-carrying metal parts and between  timer input terminals and reset termi- nals 1,000 vac, 50/60 hz for 1 min between  current-carrying metal parts and ex- posed non-current-carrying metal  parts impulse withstand  voltage 4.5 kv between current-carrying termi- nal and exposed non-current-carrying  metal parts 4.5 kv between current-carrying termi- nal and exposed non-current-carrying  metal parts 3 kv between timer input terminals and  reset terminals 4.5 kv between current-carrying termi- nal and exposed non-current-carrying  metal parts noise immunity square-wave noise generated by noise simulator (pulse width: 100 ns/1   s, 1-ns rise)  600 v (between timer input terminals/ between reset terminals)  480 v (between the backlight power  supply terminals for backlight models)  1.5 kv (between timer input termi- nals)  500 v (between reset terminals)  500 v (between timer input terminals/ between reset terminals) static immunity  8 kv (malfunction) vibration resistance malfunction: 0.15-mm single amplitude at 10 to 55 hz for 10 min each in 3 directions destruction: 0.375-mm single amplitude at 10 to 55 hz for 2 hrs each in 3 directions shock resistance malfunction: 200 m/s 2  3 times each in 6 directions destruction: 300 m/s 2  3 times each in 6 directions emc (emi) en61326 emission enclosure: en55011 group 1 class b (ems) en61326 immunity esd: en61000-4-2: 4 kv  contact discharge (level 2) 8 kv air disc harge (level 3) immunity rf-interference from am radio waves: en61000-4-3: 10 v/m (80 mhz to 1 ghz) (level 3) immunity rf-interference from  pulse-modulated radio waves: en61000-4-3: 10 v/m (900 mhz    5 mhz) (level 3) immunity conducted disturbance: en61000-4-6: 10 v (0.15 to 80 mhz) (level 3) immunity burst: en61000-4-4: 2 kv power line (level 3) 2 kv i/o signal line (level 4) degree of protection front panel: ip66, nema4 with waterproof packing terminal block: ip20 weight (see note) no-backlight model: approx. 60 g backlight model: approx. 65 g approx. 60 g approx. 60 g item value note battery life 10 years min. with continuous input at  25  c (lithium battery) the battery life is calculated according  to the conditions in the left column and  therefore is not a guaranteed value. use these value as reference for mainte- nance or replacement.

 new h7et 12 connections  terminal arrangement bottom view: view of the time counter rotated horizontally 180   connections h7et time counter note: 1. terminals 2 and 4 (input circuit  and reset circuit) are func- tionally isolated. 2. select input transistors according to the following: dielectric strength of the collector    50 v leakage current < 1   a backlight model no-backlight model backlight  24 vdc timer  input reset  input timer  input reset  input pnp/npn universal dc voltage input model with backlight 1.   contact input (input by a relay or switch contact) relay input reset relay or switch or switch input reset 2.   solid-state input backlight  24 vdc open collector of a  pnp transistor open collector of a  pnp transistor backlight  24 vdc or open collector of an  npn transistor or open collector of an  npn transistor

 new h7et 13 relay no-voltage input model 1.   contact input (input by a relay or switch contact) ac/dc multi-voltage input model pnp/npn universal dc voltage input model without backlight 1.   contact input (input by a relay or switch contact) 2.   solid-state input relay input reset relay or switch or switch input reset relay relay input reset or switch or switch or switch input reset relay input reset relay or switch or switch open collector of a  pnp transistor open collector of a  pnp transistor or open collector of an  npn transistor or open collector of an  npn transistor note: 1.  terminals 2 and 4 (input circuit and reset circuit) are  functionally isolated. 2.  select input transistors according to the following:   dielectric strength of the collector    50 v   leakage current < 1   a or open collector of  an npn transistor terminals 2 and 4 are  internally connected. note:  use relays and switches that have high contact  reliability because the current flowing from terminals 1  or 3 is as small as approx. 10   a. it is recommended  that omron's g3ta-ia/id be used as the ssr. 2.   solid-state input        (open collector input of an npn transistor) open collector of an  npn transistor open collector of an  npn transistor terminals 2 and 4 are  internally connected. note: 1.  residual voltage in the output section of proximity  sensors or photoelectric sensors becomes less  than 0.5 v because the current flowing from  terminals 1 or 3 is as small as approx. 10   a, thus  allowing easy connection. 2.  select input transistors according to the following:   dielectric strength of the collector    50 v   leakage current < 1   a

 new h7et 14 operation  operating modes nomenclature note: perform switch setting before mounting to a control panel. h7et time counter full-scale reset timer input timer display values incrementing operation  (up) internal clock  timer value (full-scale  ? 0.1 (1)) h7et front view bottom view reset key  key-protect switch time-range switch key-protect front panel on terminal block h7et-n @@ - @@ front panel 0.0h to 3999d23.9h terminal block time range h7et-n @@ 1- @@ 0.0min to 9999h59.9min if the time-range setting is  changed, the present  value will not be held and  so press the reset key on  the front panel. setting  (see note) 0.0h to 999999.9h  (default setting) 0s to 999h59min59s  (default setting) setting  (see note) off  (default setting) reset the count value. not operable  under key-protect. concave  side concave  side concave  side concave  side the reset key is not operable while the  key-protect switch is set to on.

 new h7et 15 dimensions note: all units are in millimeter s unless otherwise indicated. h7et-n note: a compact flush mounting bracket (y92f-35) can also be used. refer to  accessories  for details. 22.2 +0.5 0 45 +0.5 0 22.2 +0.5 0 dimensions with y92f-34 flush mounting bracket panel cutout separate mounting dense mounting 40 min. (48 units  ?  2.5) +1.0 0 waterproofing is not possible  for dense mounting ?    when mounting, insert the counter into  the cutout, insert the adapter from the  back and push in the counter while  making the gap between the front panel  and the cutout panel as small as  possible. use screws to secure the  counter. if waterproofing is desired,  insert the waterproof packing. ?    when several counters are installed,  ensure that the ambient temperature  will not exceed specifications. ?    the appropriate thickness of the panel  is 1 to 5 mm.

 16 self-powered tachometer new h7er ? revolutions displayed up to five digits. ? dual revolution display according to encoder resolution used;  1000 s ?1 /1000 min ?1  or 1000.0 s ?1  /1000.0 min ?1 ? switchable dual revolution display type available (-nv1 models);  extended up to 10000 min ?1 model number structure  model number legend note: some configurations are not available. ordering information  tachometers  accessories (order separately) note: 1. provided with h7er. (order additional  brackets separately as required.) 2. built into h7er. order replacements  using the above model number before the service life expires.  12 34 h7er - n            - 1. count input 2. number of di g its 3. case color 4. display n one:  n o- v oltage inp u t v : p n p/ n p n   u ni v ersal dc  v oltage inp u t n one: 4 digits 1: 5 digits n one: light gray b: black n one: 7-segment lcd  w itho u t  b acklight h: 7-segment lcd  w ith  b acklight count input display max. revolutions displayed (applicable encoder resolution) 1000 s ?1  (1 pulse/rev.), 1000 min ?1  (60 pulse/rev.) 1000.0 s ?1  (10 pulse/rev.),  1000.0 min ?1  (600 pulse/rev.)   10000 min ?1  (60 pulse/rev.) (switchable) light-gray body black body light-gray body black body pnp/npn universal  dc voltage input (4.5 to 30 vdc) 7-segment lcd  with backlight h7er-nv-h h7er-nv-bh h7er-nv1-h h7er-nv1-bh 7-segment lcd h7er-nv h7er -nv-b h7er-nv1 h7er-nv1-b no-voltage input 7-segment lcd h7er-n h7er-n-b --- --- name model compact flush mounting bracket y92f-35 flush mounting bracket (see note 1) y92f-34 wire-wrap terminal (set of two terminals) y92s-37 lithium battery (see note 2) y92s-36 waterproof packing (see note 1) y92s-32

 new h7er 17 specifications  general note: 1. reset is not available. 2. when there is no input, the display will be 0.0 or 0. 3. separately ordered wire-wrap te rminals (y92s-37) are required. 4. only pnp/npn universal dc voltage input models have a backlight. 5. ?rpm?, ?rps?, ?s ?1 ? and ?min ?1 ? labels are included.  ratings note: 5-digit models :1 khz/10 khz switchable. item h7er-nv- @ h7er-nv- @ h h7er-n- @ h7er-nv1- @ h7er-nv1- @ h operating mode up type mounting method flush mounting external connections screw terminals, wire-wrap terminals (see note 3) display 7-segment lcd with or without backlight, zero  suppression (character height: 8.6 mm) (see note 4) number of digits 45 count input pnp/npn universal dc  voltage input no-voltage input pnp/npn universal dc voltage input max. counting speed 1 khz 10 khz max. revolutions displayed  (see note 5) 1,000 s ?1  (when encoder resolution of 1 pulse/rev is  used.) 1,000 min ?1  (when encoder resolution of 60 pulse/ rev is used.) 1,000.0 s ?1  (when encoder resolution of 10 pulse/rev  is used.) 1,000.0 min ?1  (when encoder resolution of  600 pulse/rev is used.)   10,000 min ?1  (when encoder resolution of  60 pulse/rev is used.) (switchable with switch) attachment waterproof packing, y92f-34 flush mounting  bracket, revolution unit labels (see note 5) approved standard ul863, csa c22.2 no.14, lloyds conforms to en61010-1/iec61010-1 (pollution degree2/overvoltage category  iii ) conforms to vde0106/p100 item h7er-nv @ - @ h7er-nv @ - @ h h7er-n- @ supply voltage backlight model: 24 vdc (0.3 w max.) (for backlight  lit) no-backlight model: not required (powered by built- in battery) not required (powered by built-in battery) count input high (logic) level: 4.5 to 30 vdc low (logic) level: 0 to 2 vdc (input impedance: approx. 4.7 k  ) no voltage input maximum short-circuit impedance: 10 k   max. short-circuit residual voltage: 0.5 v max. minimum open impedance: 750 k   min. max. counting speed 4-digit models:1 khz  5-digit models:10 khz 1 khz minimum signal width 10 khz: 0.05 ms 1 khz: 0.5 ms (see note.) terminal screw tightening torque 0.98 nm max. ambient temperature operating: ?10  c to 55  c (with no condensation or icing) storage: ?25  c to 65  c (with no condensation or icing) ambient humidity operating: 25% to 85%

 new h7er 18  characteristics note: weight includes waterproof  packing and flush mounting bracket.  reference value item h7er-nv @ - @ h7er-nv @ - @ h h7er-n- @ insulation resistance 100 m ?  min. (at 500 vdc) between current-carrying  metal parts and exposed non-current-carrying metal  parts, and between the backlight power supply and  count input terminals/reset terminals for backlight  models 100 m ?  min. (at 500 vdc) between current-carrying  metal parts and exposed non-current-carrying metal  parts dielectric strength 1,000 vac, 50/60 hz for 1 min between current-car- rying metal parts and exposed non-current-carrying  metal parts and between the backlight power supply  and count input terminals/reset terminals for back- light models 1,000 vac, 50/60 hz for 1 min between current-car- rying metal parts and exposed non-current-carrying  metal parts impulse withstand voltage 4.5 kv between current-carrying terminal  and exposed non-current-carrying metal parts noise immunity square-wave noise generated by noise si mulator (pulse width: 100 ns/1   s, 1-ns rise)  600 v (between count input terminals)  480 v (between the backlight power supply termi- nals for backlight models)  500 v (between count input terminals) static immunity  8 kv (malfunction) vibration resistance malfunction: 0.15-mm single amplitude at 10 to 55 hz for 10 min each in 3 directions destruction: 0.375-mm single amplitude at 10  to 55 hz for 2 hrs each in 3 directions shock resistance malfunction: 200 m/s 2  3 times each in 6 directions destruction: 300 m/s 2  3 times each in 6 directions emc (emi) en61326 emission enclosure: en55011 group 1 class b (ems) en61326 immunity esd: en61000-4-2: 4 kv  contact discharge (level 2) 8 kv air disc harge (level 3) immunity rf-interference from am radio waves: en61000-4-3: 10 v/m (80 mhz to 1 ghz) (level 3) immunity rf-interference from  pulse-modulated radio waves: en61000-4-3: 10 v/m (900 mhz    5 mhz) (level 3) immunity conducted disturbance: en61000-4- 6: 10 v (0.15 to 80 mhz) (level 3) immunity burst: en61000-4-4: 2 kv power line (level 3) 2 kv i/o signal line (level 4) degree of protection front panel: ip66, nema4 with waterproof packing terminal block: ip20 weight (see note) no-backlight model:approx. 60 g backlight model: approx. 65 g  item value note battery life 7 years min. with continuous input at 25  c  (lithium battery) the battery life is calculated according to the conditions in the left column and  therefore is not a guaranteed value. use these value as reference for mainte- nance or replacement.

 new h7er 19 connections  terminal arrangement bottom view: view of the tachometer rotated horizontally 180   connections h7er tachometer note: select input transistors according to the following: dielectric strength of the collector    50 v leakage current < 100   a (1   a for no-voltage input model) backlight model no-backlight model backlight  24 vdc pulse  input pulse  input no-voltage input model transistor input (open collector of an npn transistor) pnp/npn universal dc voltage input models without backlight transistor input input input or input or pnp/npn universal dc voltage input models with backlight transistor input open collector of  an npn transistor open collector of  an pnp transistor backlight  24 vdc open collector of  an npn transistor open collector of  an pnp transistor open collector of  an npn transistor

 new h7er 20 operation  operating modes nomenclature note: perform switch setting before mounting to a control panel. 0.25 s internal gate display refreshed internal count value counter reset refresh number display h7er tachometer incrementing operation  within unit time (up) count period  (1 s) count period  (1 s) previous count  value display display refreshed  every 1.25 s display refreshed  every 1.25 s 1000.0 min -1 1000.0 s -1 1000 s -1 1000 min -1 h7er concave  side concave  side front view bottom view counting speed switch for h7er-nv1- @@ front panel terminal block h7er-nv1- @@ 60 pulse/rev. "min -1 " or "rpm" "min -1 " or "rpm" 600 pulse/rev. 10 pulse/rev. "s -1 " or "rps" 60 pulse/rev. "min -1 " or "rpm" 1 pulse/rev. "s -1 " or "rps" counting speed switch settings and unit label application model not used counting speed  switch setting  (see note) max. revolutions  displayed applicable encoder  resolution applicable unit  label h7er-n- @  h7er-nv- @@ no setting is  required 10000 min -1   (default setting)

 new h7er 21 dimensions note: all units are in millimeter s unless otherwise indicated. h7er-n note: a compact flush mounting bracket (y92f-35) can also be used. refer to  accessories  for details. 22.2 +0.5 0 45 +0.5 0 22.2 +0.5 0 dimensions with y92f-34 flush mounting bracket panel cutout separate mounting dense mounting 40 min. (48 units  ?  2.5) +1.0 0 waterproofing is not possible  for dense mounting ?    when mounting, insert the counter into  the cutout, insert the adapter from the  back and push in the counter while  making the gap between the front panel  and the cutout panel as small as  possible. use screws to secure the  counter. if waterproofing is desired,  insert the waterproof packing. ?    when several counters are installed,  ensure that the ambient temperature  will not exceed specifications. ?    the appropriate thickness of the panel  is 1 to 5 mm.

 22 pcb-mounting counters h7e @-n@p � dedicated for use on pcb. � total counters and time counter available. model number structure  model number legend ordering information  pc board-use counters  accessory (order separately) 12 h7e     - n      p 1. function 2. max. counting speed for h7ec models c: total counter t: time counter none: 1 khz l: 30 hz count input display total counter time counter max. counting speed 1 khz 30 hz no-voltage input 7-segment lcd h7ec-np h7ec-nlp h7et-np connecting socket (28-pin) xr2a-2801-n

 h7e @-n@p 23 specifications  general  ratings note: on/off ratio 1:1  characteristics note: the power supply terminals of the h7e @ -n @ p are considered as 3-vdc control terminals. item total counter time counter h7ec-np h7ec-nlp h7et-np operating mode up type mounting method direct mounting on pc board  or mounting on 28-pin socket reset external reset, power-off reset number of digits 87 time range --- 0.0h to 999999.9h max. counting speed 1 khz 30 hz --- count/timer input no-voltage input display 7-segment lcd (character height: 8.6 mm) case color transparent approved standard ul863, csa c22.2 no.14 item h7ec-np h7ec-nlp h7et-np supply voltage 3 vdc (2.7 to 3.3 vdc) count/timer input no voltage input maximum short-circuit impedance: 10 k ?  max. short-circuit residual voltage: 0.5 v max. minimum open impedance: 750 k ?  min. reset input max. counting speed (see note) 1 khz: minimum signal width of 0.5 ms 30 hz: minimum signal width of 16.7 ms --- minimum signal input width --- 1 s reset system external reset: minimum signal width of 20 ms power-off reset: minimum power off time of 500 ms ambient temperature operating: ?10  c to 55  c (with no condensation or icing) storage: ?25  c to 65  c (with no condensation or icing) ambient humidity operating: 25% to 85% item h7ec-np h7ec-nlp h7et-np time accuracy ---  100 ppm (25  c) noise immunity square-wave noise generated by noise  simulator (pulse width: 100 ns/1   s, 1-ns rise)  500 v (between count or timer input  terminals/between reset terminals) static immunity  8 kv (malfunction) vibration resistance malfunction:0.15-mm single amplitude at 10 to  55 hz for 10 min each in 3 directions destruction:0.375-mm single amplitude at 10 to 55 hz for 2 hrs each in 3 directions shock resistance malfunction:200 m/s 2  3 times each in 6 directions destruction:300 m/s 2  3 times each in 6 directions emc (emi) en61326 emission enclosure: en55011 group 1 class b (ems) en61326 immunity esd: en61000-4-2: 4-kv  contact discharge (level 2) 8-kv air discharge (level 3) immunity rf-interferenc e from am radio waves: en61000-4-3: 10 v/m (80 mhz to 1 ghz) (level 3) immunity rf-interference from  pulse-modulated radio waves: en61000-4-3: 10 v/m (900 mhz    5 mhz) (level 3) immunity conducted disturbance (see note):en 61000-4-6: 10 v (0.15 to 80 mhz) (level 3) immunity burst (see note): en61000-4- 4: 2-kv i/o signal line (level 4) weight approx. 20 g

 h7e @-n@p 24 connections  terminal arrangement  connections power supply and battery connections battery connections when designing a circuit, keep the  power wiring connections shorter than 50 mm. refer to the connection diagram above for the proper wiring polarity. the life expectancy of a battery  power supply can be calculated by the following formula: t = a/l c where, t:  life expectancy of battery (h) a: battery capacity (mah) l c : h7e @ -n @ p current consumption (ma) example: battery life when using a 3-v lithium battery with a capacity of 1,200 mah for the h7e @ -n @ p. t = 1,200 [mah]/20    10 ?3  [ma] = 60,000 hours (approx. 6.8 years) the battery capacity varies depending on the type of battery used; oxidized silver, mercury, or lithium battery. voltage division of power supply circuit when necessary, the voltage from the battery may be divided by resistances: when doing so, however, ensure that the following equation bal- ances: e (v)    r 2  / (r 1  + r 2 ) = 3 v allow a current high enough to flow through r 1  so that the h7e @ - n @ p receives sufficient current. c is a film capacitor, of about 0.1   f, and is intended to absorb noise induced by the power lines. keep the wiring between the h7e @ -n @ p and r 2  or c as short as possible (within 50 mm). backup circuit for protection against power  failure use a diode (d) having a forward voltage as small as possible (0.1 v max. at i f  of 20   a).  determine the ratio of r 1  to r 2  in accordance with the forward volt- age of the diode to be used. be aware that when the power supplied to the h7e @ -n @ p has dropped to less than the voltage of the backup circuit, the battery will discharge.  to protect the circuit against a mo mentary power failure, an alumi- num electrolyte capacitor can be used  in place of a battery, as shown below: when a capacitor is used, its back up time can be calculated by the following formula: t = c (v 1  ? v 2 ) / i c where,  t: backup time (s) c: capacitance (  f) v 1 : supply voltage before power failure (v) v 2 : minimum operating voltage of h7e @ -n @ p (v) i c :h7e @ -n @ p current consumption (  a) example: backup time by an aluminum el ectrolytic capacitor of 100   f. (mini- mum operating voltage of h7e @ -n @ p is 2.6 v.) t = 100   f    (3?2.6 v)/20   a   = 100    0.40/20 = 2.0 seconds note that the above calculation provides an approximate value, which varies depending on the environment under which the counter is used and also on the type of capa citors used. provide some allow- ance in selecting capacitors. keep the wiring between the h7e @ -n @ p and r 2  or c as short as possible (within 50 mm). h7ec-n @ p h7et-np 3-vdc external  power supply reset  input count  input reset  input timer  input 3-vdc external  power supply re 5 v 12 v 24 v r 1 2 k ? 9.1 k ? 33 k ? r 2 3 k ? 3 k ? 4.7 k ? 3-v battery h7e @ -n @ p h7e @ -n @ p h7e @ -n @ p 3-v  bat- tery backup  circuit h7e @ -n @ p backup  circuit

 h7e @-n@p 25 input connections input connection contact input when the h7ec-np is used, relay chattering may be counted. use the h7ec-nlp, one of the low-speed input models. solid state input use a transistor for input that  satisfies the following conditions: collector breakdown voltage    50 v leakage current < 1   a use a diode (d) having a forward vo ltage as small as possible (0.1 v max. at i f  of 20   a). operation  operating modes reset input count/timer input or or h7e @ -n @ p relay relay open-collector transistor input reset input count/timer input h7e @ -n @ p ttl or c-mos ic input reset input count/timer input ttl or c-mos ic ttl or c-mos ic h7e @ -n @ p h7ec total counter h7et time counter reset counting display values full-scale count input full-scale reset timer input timer display values incrementing operation  (up) (full-scale  ? 1) incrementing operation  (up) internal clock  timer value (full-scale  ? 0.1

 h7e @-n@p 26 dimensions note: all units are in millimeter s unless otherwise indicated. 43 h7ec-n @ p h7et-np dip terminal dip terminal x 8 base eight, 0.8 dia. 17.3 max. pcb processing dimensions  (soldering surface) section occ u pied  by the co u nter note:  processing dimensions are  for 28-pin ic socket.

 h7e @-n@p 27 accessories (order separately) (common)  new h7e (except for pc b-mounting counter) the new h7e models are supplied with a mounting bracket (y92f- 34) and nut. additionally, the y92f -75/-76/-77b flush mounting ad apters shown here allow the new h7e models to  be fitted to existing panel cutouts. degree of protection (front): ip40 (not waterproof) the dip switch of the h7e @ -n can be operated in mounted condi- tion. vibration resistance and shock resistant are the same level as the h7e @ -n series. � the minimum mounting interval is 30 mm. note: an interval of 40 mm is recommended for easier wiring. � do not allow the ambient temperature of the h7e @- n to exceed the specifications (55  c). � mounting is possible onto panels with a thickness of 1 to 5 mm. rst 47.6 2.4 18.6 4 26 (48    no. of units  ?  2.5) +1.0 0 22.2 +0.5 0 22.2 +0.5 0 45 +0.5 0 30 min. y92f-35 compact flush mounting bracket panel cutout dense mounting  single mounting  28.8 24.2 22.2 45.2 48.2 53.8 4 24.8 48.8 rst 24.2 38 38 50 22.2 27.5 48.2 52.5 60 45.2 4 31 24.2 22.2 45.2 48.2 63 72 4 26 26 45.3 63 use mounting bracket supplied with the counter panel cutout use mounting bracket supplied with the counter panel cutout y92f - 75   flush   mounting   adapter   for 26    45.3 rectangular cutout y92f-77b flush mounting adapter  for 24.8    48.8 rectangular cutout (color: light gray) tw o,  m 4 panel cutout (color: light gray) use the y92f-76 together with the y92f-35 compact  flush mounting bracket. do not use the flush mounting adapter supplied with the counter. (color: light gray) two 4.5 dia. countersunk holes two 3.5 dia. mounting holes two, m3 y92f-76 flush mounting adapter  for 27.5    52.5 rectangular cutout note:  the mounting panel  thickness should be  between 1 and 5 mm.

 h7e @-n@p 28 when using the wire-wrap terminal, be sure to use the correct wires and peripheral devices. (the correct wires, bits and sleeves are shown in the table on the right.) 44.8 24 48 2 5 48.5 17.1 22 y92s-37 wire-wrap terminal (set of two terminals) w ire- w rap terminal  (1    1 mm) wire bit sleeve wrapped state awg22 2-a 2-b normal awg24 1-a 1-b normal awg26 3-a 1-b normal 7.7 y92s-36 lithium battery (3 v) 24.5 dia.

 h7e @-n@p 29 precautions (common) refer to  safety precautions for all counters .  new h7e (except for pc b-mounting counter)   ! warning this product has a built-in lithium  battery. do not short-circuit the +  and  ?  terminals, charge, disassemble, deform, or expose the battery  to fire. the battery may explode (br eak), catch fire, or cause liquid  leakage. do not use any battery other than the specified one (y92s-36). using  another battery may cause liquid l eakage or breakage, resulting in  malfunction or injury.   ! caution if a voltage other than the rated one is applied, internal elements may  be damaged. do not use the counter in the following places: ? locations subject to  direct sunlight. ? locations subject to corrosive gases. ? locations subject to dust. before use � an insulation sheet has been inserted to maintain the quality of the totalizer in the event of a long period without use. be sure to remove this sheet before attempting to use the product. remove the insulation sheet and press the reset key on the front panel of the counter. (with the h7 er-n,-nv(-h),-nv1(-h), models, ?0? or ?0.0? will be displayed after 1 s.) � switch settings on the counter must be performed before mounting it to a control panel. � do not use the counter in  the following locations: � locations subject to seve re changes in temperature. � locations subject to condensation as the result of high humidity. mounting precautions for flush  mounting although the operating section is watertight (conforming to nema4, ip66), rubber packing is provided to  avoid water leakage through the gap between the counter and panel cutout. unless this rubber pack- ing is tightly squeezed on, water may permeate inside the panel. therefore, be sure to tighten the  screws for fixing the y92f-34 flush mounting bracket. (excessive tight ening may also deform the rubber packing.) screw for the flush mounting bracket reset input and  count/timer input � the h7e operates using its built-in battery. if the h7e is connected to a device that has +v and out  terminals that are connected with a diode as shown in the circuit diagram, the circuit indicated by the arrow 1 or 2 will be formed when the device is turned off. as a result, the h7e may be reset or count by one. it is recommended that such devices not be connected to the h7e. � if an excessive voltage is applied to the count/timer input or reset input terminals, the internal elements may be damaged. ensure that the following voltages are not exceeded: � pnp/npn universal voltage input model: 30 vdc � ac/dc voltage input model: at count/timer input: 240 vac (peak voltage: 338v) 240 vdc at reset input: no voltage can be applied. (no-voltage input) � no-voltage input model: no voltage can be applied. � avoid wiring close to high-tens ion or large-current lines. � do not remove the outer case when voltage is being applied to the power supply terminals or the input terminals. � the input for the h7e @ -nfv- @  is a high-impedance circuit and so influence from an induced voltage may result in malfunction. there- fore, when the input signal wiri ng is longer than 10 m (line capaci- tance of 120 pf/m, at room temperature), it is recommended that a cr filter or a bleeder resistor is connected. reset key insulation sheet y92f-34 adapter panel the wider side must  face the panel. h7e @ -n devices internal  circuit count/timer  input or reset  input

 h7e @-n@p 30 count input, timer input or reset input  to more than one h7e counter at a  time � pnp/npn universal dc voltage input note: h (reset on) level must be 4.5 v minimum. � no-voltage input note: 1. the leakage current of the transistor used for input must be less than 1   a. 2. the forward voltage of the diode must be as low as possible (i.e., 0.1 v maximum with an i f  of 20   a) so that the voltage between terminals 3 and 4 will be 0.5 v when the reset input is on. input and power supply no-voltage input models � do not impose voltage on the counter if the counter is a model that operates with no-voltage input, otherwise the internal circuit of the counter may be damaged. do not connect any single input si gnal in parallel to counter models operating with no-voltage input and those operating with voltage input, otherwise the counters may malfunction. � when connecting a sensor to the  counter that operates with no- voltage input, make sure that the sensor has open collector output. � when connecting an open collector input  from a transistor to the counter that operates with no-voltage input, make sure that the leakage current of the transistor is 1   a maximum. no-voltage input and pnp/npn universal dc  voltage input models � the operation of the counter may be affected if the capacitance of input lines exceeds 500 pf (about 10  m, with parallel wires of 2 x 2 mm).  keep all wires as short as possibl e. when using shielded wire, line capacitance may occur. ac/dc multi-voltage input models � when connecting count/timer input  from an ssr to the counter that operates with ac/dc voltage input, use omron?s g3ta-ia/id ssr (for dc) whose leakage current is 0.1 ma max. or connect a bleeder resistor in parallel to  the input circuit of the counter. backlight power supply � to reduce variation in the brightness of the backlight when using more than one h7e with a backlight, use the same power supply for all the backlights. � when connecting the dc power supply for the backlights, be sure to connect the polarities correctly. input verification with the h7et time  counter (when the time range is not set to 0s to  999h59min59s) the decimal point of the lcd blinks every other second while an input signal is being applied. if the de cimal point is not blinking, the input signal is not being received  correctly. check the input signal connections. unit label for time counter and  tachometer a unit label has been packed with  the counter. use in accordance with the application.   battery replacement remove the wiring when replacing the battery. do not come in con- tact with any item to which high voltage is being applied. doing so may result in electric shock. before changing the battery, the person should ensure that they are not carrying any static electric charge. procedure for replacing the battery  (refer to the diagrams below): 1. using the tool, pry open the lift-tab on the case. (1) 2. pull the body out of its outer case. (2) 3. lift the battery up by the edge and remove it. (3) when removing the battery, do not come in contact with the dis- play area or any internal parts. 4. wipe the back of the new battery before inserting it. 5. ensure that the + and ? terminals are correctly oriented. 6. after replacing the battery, re-insert the body into its case. (4) check that the case is securely held in by the lift-tab. or or h =  4.7 (k ? )/n + v 4.7 (k ? )/n + r or 12 34 sensor or or or leakage current:  0.1 ma max. *bleeder resistor   the voltage between terminals 1 and 2 must be  1.5 v maximum when the ssr is off.

 h7e @-n@p 31 7. press the reset key before use (not necessary for h7er-n,-nv,- nv1). (5) en/iec standards the count or timer input, reset input, and backlight power supply ter- minals of the no-voltage input or pnp/npn universal dc voltage input models (h7e @ -n,-n1, h7e @ -nv(-h),-nv1(-h)) are not iso- lated. a selv power supply conforming to appendix h of iec61010-1 should be used for the count or time r input, reset input and backlight power supply terminals. a selv power supply is a power supply for which the input and output have double or reinforced insulation, and for which the output voltage is 30 vrms with 42.4 v peak or 60 vdc max. (only the h7e @ -nv @ -h has a backlight.) the terminals for count or timer input and reset input for ac/dc multi-voltage input models have basic insulation. connect the reset input terminals to a device that does not have exposed current-carrying parts and  has basic insulation for 240 vac. others if the indicator keeps flickering or is off, the internal battery may be close to the end of its service life. in such a case, it is suggested that the battery be replaced.  pcb-mounting counter power supply � use the power supply within the  applicable range indicated by the following waveform, while considering the ripple and voltage fluctu- ations of the circ uit power source.  � the h7e @ -n @ p changes its mode as shown below depending on the applied supply voltage. battery replacement to prevent unwanted reset when replacing the battery, connect the new battery before disconnecting the old one. otherwise, the voltage supplied to the counter circuit drop s, causing the present count value to reset. when designing the circuit board,  providing two extra terminals for battery connection will make the sw itch must simpler. see the sche- matic diagram below: wiring polarity must be carefully observed, in order to prevent per- manent damage to the counters. exercise caution when inserting the counter in the socket, to prevent reversed polarity. (2) (1) (1) (3) (4) (5) tool battery 3.6 v 2.6 v voltage (v) 3.6 3 0 lcd  beyond supply voltage looks darker looks normal flashes no display no operation normal operation normal operation approx. 2.6 approx. 2.2 internal circuit  operation  applicable  range battery life  guideline h7e @ -n @ p

 h7e @-n@p 32 inputs do not route the wiring of the count, timer, or reset inputs in the vicin- ity of, or in parallel to the wiring of high-voltage or inductive load cir- cuits (such as motors and relays). also, keep the wiring as short as possible. be careful not to apply voltages exceeding the following values to the count, timer, or reset terminals, otherwise the internal circuit may be damaged. no-voltage input: 3 vdc general information finish soldering under  the conditions below. solder the terminals within 5 sec onds, at a solder iron tip tempera- ture of 250  c    10  c when using lead solder, and within 3 seconds, at a solder iron tip temperature of 350  c    10  c when using lead- free solder. since the counter is not flux-tight, do not use flux when soldering. avoid automatic and dip soldering. manually solder the counter onto a pc board, and avoid cleaning as much as possible. when mounting the counter on a pc board with components which consume higher current than the h7e @ -n @ p, observe the following precautions. 1. minimize the wiring (less  than 50 mm) from the h7e @ -n @ p to the power supply section. 2. avoid placing the h7e @ -n @ p power, timer, counter, or reset input circuit in parallel with circuits  that consume large currents, partic- ularly on the positive side. when using the counter in an environment where the counter is subject to frequent occurrences of  vibration or shock, or when mounting the counter facing downwards or sideways, it is suggested that the counter be directly soldered to a pcb instead of using sock- ets. to conform to en/iec standards input terminals have no insulation from power supply terminals. the power supply terminals must be supplied from a selv source in accordance with iec61010-1 annex h. selv (separated extra-low voltage) source is a power supply  having double or reinforced insula- tion between the primary and the secondary circuit and having out- put voltage of 30 v rms max. and 42.4 v peak max. or 60 vdc max. cleaning to prevent damage, the exterior of the counter must not be exposed to organic solvents (3.g. paint thinner or benzine), strong alkalis, or strong acids. others ? no user-serviceable parts. ? return to omron for all repairs. h7e @ - n @ p po w er s u pply po w er s u pply h7e @ - n @ p h7e @ - n @ p pc board (bad example) pc board (good example) placed far a w ay from  the po w er s u pply. large-c u rrent- cons u ming  components w ired in parallel  w ith large- c u rrent-carrying  components. bypass  capacitor bypass  capacitor large-c u rrent- cons u ming  components in the interest of product improvement, specif ications are subject to change without notice. all dimensions shown are in millimeters. to convert millimeters into inches, multiply by 0.03 937. to convert grams into ounces, multiply by 0.03527.

 r e a d   a n d   u n d e r s t a n d   t h i s   c a t a l o g   p l e a s e   r e a d   a n d   u n d e r s t a n d   t h i s   c a t a l o g   b e f o r e   p u r c h a s i n g   t h e   p r o d u c t s .   p l e a s e   c o n s u l t   y o u r   o m r o n   r e p r e s e n t a t i v e   i f   y o u   h a v e   a n y   q u e s t i o n s   o r   c o m m e n t s .     w a r r a n t y   a n d   l i m i t a t i o n s   o f   l i a b i l i t y     w a r r a n t y   o m r o n ' s   e x c l u s i v e   w a r r a n t y   i s   t h a t   t h e   p r o d u c t s   a r e   f r e e   f r o m   d e f e c t s   i n   m a t e r i a l s   a n d   w o r k m a n s h i p   f o r   a   p e r i o d   o f   o n e   y e a r   ( o r   o t h e r   p e r i o d   i f   s p e c i f i e d )   f r o m   d a t e   o f   s a l e   b y   o m r o n .     o m r o n   m a k e s   n o   w a r r a n t y   o r   r e p r e s e n t a t i o n ,   e x p r e s s   o r   i m p l i e d ,   r e g a r d i n g   n o n - i n f r i n g e m e n t ,   m e r c h a n t a b i l i t y ,   o r   f i t n e s s   f o r   p a r t i c u l a r   p u r p o s e   o f   t h e   p r o d u c t s .     a n y   b u y e r   o r   u s e r   a c k n o w l e d g e s   t h a t   t h e   b u y e r   o r   u s e r   a l o n e   h a s   d e t e r m i n e d   t h a t   t h e   p r o d u c t s   w i l l   s u i t a b l y   m e e t   t h e   r e q u i r e m e n t s   o f   t h e i r   i n t e n d e d   u s e .     o m r o n   d i s c l a i m s   a l l   o t h e r   w a r r a n t i e s ,   e x p r e s s   o r   i m p l i e d .     l i m i t a t i o n s   o f   l i a b i l i t y   o m r o n   s h a l l   n o t   b e   r e s p o n s i b l e   f o r   s p e c i a l ,   i n d i r e c t ,   o r   c o n s e q u e n t i a l   d a m a g e s ,   l o s s   o f   p r o f i t s   o r   c o m m e r c i a l   l o s s   i n   a n y   w a y   c o n n e c t e d   w i t h   t h e   p r o d u c t s ,   w h e t h e r   s u c h   c l a i m   i s   b a s e d   o n   c o n t r a c t ,   w a r r a n t y ,   n e g l i g e n c e ,   o r   s t r i c t   l i a b i l i t y .     i n   n o   e v e n t   s h a l l   t h e   r e s p o n s i b i l i t y   o f   o m r o n   f o r   a n y   a c t   e x c e e d   t h e   i n d i v i d u a l   p r i c e   o f   t h e   p r o d u c t   o n   w h i c h   l i a b i l i t y   i s   a s s e r t e d .     i n   n o   e v e n t   s h a l l   o m r o n   b e   r e s p o n s i b l e   f o r   w a r r a n t y ,   r e p a i r ,   o r   o t h e r   c l a i m s   r e g a r d i n g   t h e   p r o d u c t s   u n l e s s   o m r o n ' s   a n a l y s i s   c o n f i r m s   t h a t   t h e   p r o d u c t s   w e r e   p r o p e r l y   h a n d l e d ,   s t o r e d ,   i n s t a l l e d ,   a n d   m a i n t a i n e d   a n d   n o t   s u b j e c t   t o   c o n t a m i n a t i o n ,   a b u s e ,   m i s u s e ,   o r   i n a p p r o p r i a t e   m o d i f i c a t i o n   o r   r e p a i r .       a p p l i c a t i o n   c o n s i d e r a t i o n s     s u i t a b i l i t y   f o r   u s e   o m r o n   s h a l l   n o t   b e   r e s p o n s i b l e   f o r   c o n f o r m i t y   w i t h   a n y   s t a n d a r d s ,   c o d e s ,   o r   r e g u l a t i o n s   t h a t   a p p l y   t o   t h e   c o m b i n a t i o n   o f   p r o d u c t s   i n   t h e   c u s t o m e r ' s   a p p l i c a t i o n   o r   u s e   o f   t h e   p r o d u c t s .           a t   t h e   c u s t o m e r ' s   r e q u e s t ,   o m r o n   w i l l   p r o v i d e   a p p l i c a b l e   t h i r d   p a r t y   c e r t i f i c a t i o n   d o c u m e n t s   i d e n t i f y i n g   r a t i n g s   a n d   l i m i t a t i o n s   o f   u s e   t h a t   a p p l y   t o   t h e   p r o d u c t s .     t h i s   i n f o r m a t i o n   b y   i t s e l f   i s   n o t   s u f f i c i e n t   f o r   a   c o m p l e t e   d e t e r m i n a t i o n   o f   t h e   s u i t a b i l i t y   o f   t h e   p r o d u c t s   i n   c o m b i n a t i o n   w i t h   t h e   e n d   p r o d u c t ,   machin e ,   s y s t e m ,   o r   o t h e r   a p p l i c a t i o n   o r   u s e .     t h e   f o l l o w i n g   a r e   s o m e   e x a m p l e s   o f   a p p l i c a t i o n s   f o r   w h i c h   p a r t i c u l a r   a t t e n t i o n   m u s t   b e   g i v e n .     t h i s   i s   n o t   i n t e n d e d   t o   b e   a n   e x h a u s t i v e   l i s t   o f   a l l   p o s s i b l e   u s e s   o f   t h e   p r o d u c t s ,   n o r   i s   i t   i n t e n d e d   t o   i m p l y   t h a t   t h e   u s e s   l i s t e d   m a y   b e   s u i t a b l e   f o r   t h e   p r o d u c t s :        o u t d o o r   u s e ,   u s e s   i n v o l v i n g   p o t e n t i a l   c h e m i c a l   c o n t a m i n a t i o n   o r   e l e c t r i c a l   i n t e r f e r e n c e ,   o r   c o n d i t i o n s   o r   u s e s   n o t   d e s c r i b e d   i n   t h i s   c a t a l o g .        n u c l e a r   e n e r g y   c o n t r o l   s y s t e m s ,   c o m b u s t i o n   s y s t e m s ,   r a i l r o a d   s y s t e m s ,   a v i a t i o n   s y s t e m s ,   m e d i c a l   e q u i p m e n t ,   a m u s e m e n t   m a c h i n e s ,   v e h i c l e s ,   s a f e t y   e q u i p m e n t ,   a n d   i n s t a l l a t i o n s   s u b j e c t   t o   s e p a r a t e   i n d u s t r y   o r   g o v e r n m e n t   r e g u l a t i o n s .        s y s t e m s ,   m a c h i n e s ,   a n d   e q u i p m e n t   t h a t   c o u l d   p r e s e n t   a   r i s k   t o   l i f e   o r   p r o p e r t y .         p l e a s e   k n o w   a n d   o b s e r v e   a l l   p r o h i b i t i o n s   o f   u s e   a p p l i c a b l e   t o   t h e   p r o d u c t s .     n e v e r   u s e   t h e   p r o d u c t s   f o r   a n   a p p l i c a t i o n   i n v o l v i n g   s e r i o u s   r i s k   t o   l i f e   o r   p r o p e r t y   w i t h o u t   e n s u r i n g   t h a t   t h e   s y s t e m   a s   a   w h o l e   h a s   b e e n   d e s i g n e d   t o   a d d r e s s   t h e   r i s k s ,   a n d   t h a t   t h e   o m r o n   p r o d u c t s   a r e   p r o p e r l y   r a t e d   a n d   i n s t a l l e d   f o r   t h e   i n t e n d e d   u s e   w i t h i n   t h e   o v e r a l l   e q u i p m e n t   o r   s y s t e m .     p r o g r a m m a b l e   p r o d u c t s   o m r o n   s h a l l   n o t   b e   r e s p o n s i b l e   f o r   t h e   u s e r ' s   p r o g r a m m i n g   o f   a   p r o g r a m m a b l e   p r o d u c t ,   o r   a n y   c o n s e q u e n c e   t h e r e o f .       d i s c l a i m e r s     c h a n g e   i n   s p e c i f i c a t i o n s   p r o d u c t   s p e c i f i c a t i o n s   a n d   a c c e s s o r i e s   m a y   b e   c h a n g e d   a t   a n y   t i m e   b a s e d   o n   i m p r o v e m e n t s   a n d   o t h e r   r e a s o n s .     i t   i s   o u r   p r a c t i c e   t o   c h a n g e   m o d e l   n u m b e r s   w h e n   p u b l i s h e d   r a t i n g s   o r   f e a t u r e s   a r e   c h a n g e d ,   o r   w h e n   s i g n i f i c a n t   c o n s t r u c t i o n   c h a n g e s   a r e   m a d e .     h o w e v e r ,   s o m e   s p e c i f i c a t i o n s   o f   t h e   p r o d u c t s   m a y   b e   c h a n g e d   w i t h o u t   a n y   n o t i c e .     w h e n   i n   d o u b t ,   s p e c i a l   m o d e l   n u m b e r s   m a y   b e   a s s i g n e d   t o   f i x   o r   e s t a b l i s h   k e y   s p e c i f i c a t i o n s   f o r   y o u r   a p p l i c a t i o n   o n   y o u r   r e q u e s t .     p l e a s e   c o n s u l t   w i t h   y o u r   o m r o n   r e p r e s e n t a t i v e   a t   a n y   t i m e   t o   c o n f i r m   a c t u a l   s p e c i f i c a t i o n s   o f   p u r c h a s e d   p r o d u c t s .     d i m e n s i o n s   a n d   w e i g h t s   d i m e n s i o n s   a n d   w e i g h t s   a r e   n o m i n a l   a n d   a r e   n o t   t o   b e   u s e d   f o r   m a n u f a c t u r i n g   p u r p o s e s ,   e v e n   w h e n   t o l e r a n c e s   a r e   s h o w n .     p e r f o r m a n c e   d a t a   perfor m a n c e   d a t a   g i v e n   i n   t h i s   c a t a l o g   i s   p r o v i d e d   a s   a   g u i d e   f o r   t h e   u s e r   i n   d e t e r m i n i n g   s u i t a b i l i t y   a n d   d o e s   n o t   c o n s t i t u t e   a   w a r r a n t y .   i t   m a y   r e p r e s e n t   t h e   r e s u l t   o f   o m r o n ? s   t e s t   c o n d i t i o n s ,   a n d   t h e   u s e r s   m u s t   c o r r e l a t e   i t   t o   a c t u a l   a p p l i c a t i o n   r e q u i r e m e n t s .   a c t u a l   p e r f o r m a n c e   i s   s u b j e c t   t o   t h e   o m r o n   w a r r a n t y   a n d   l i m i t a t i o n s   o f   l i a b i l i t y .     e r r o r s   a n d   o m i s s i o n s   t h e   i n f o r m a t i o n   i n   t h i s   d o c u m e n t   h a s   b e e n   c a r e f u l l y   c h e c k e d   a n d   i s   b e l i e v e d   t o   b e   a c c u r a t e ;   h o w e v e r ,   n o   r e s p o n s i b i l i t y   i s   a s s u m e d   f o r   c l e r i c a l ,   t y p o g r a p h i c a l ,   o r   p r o o f r e a d i n g   e r r o r s ,   o r   o m i s s i o n s .         2010 . 6   i n   t h e   i n t e r e s t   o f   p r o d u c t   i m p r o v e m e n t ,   s p e c i f i c a t i o n s   a r e   s u b j e c t   t o   c h a n g e   w i t h o u t   n o t i c e .   o m r o n   c o r p o r a t i o n   i n d u s t r i a l   a u t o m a t i o n   c o m p a n y     h t t p : / / w w w . i a . o m r o n . c o m /   ( c ) c o p y r i g h t   o m r o n   c o r p o r a t i o n   2 0 1 0   a l l   r i g h t   r e s e r v e d .  
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