
•  Isolation  and  Zener  barriers  are  open  equipment  (EN/UL/CSA  61010-1)  and  associated  equipment  

(EN/UL/CSA  60079-0/-11).  Install  in  a  control  panel  or  other  enclosure  suitable  for  the  intended  
location.  •  Radar  level  sensors  have  a  non-metallic  housing.  

Minimize  the  risk  of  electrostatic  discharge.  -  Control  ambient  humidity  to  reduce  static  electricity  

generation.  -  Avoid  or  

protect  from  direct  air  currents  that  can  cause  charge  transfer.

•  The  cable  entry  of  the  Zener  barrier  with  explosion-proof  box  is  firmly  attached  to  the  housing.

96M17970

-  External  connections  (cables)  must  be  protected  against  electromagnetic  or  electrostatic  induction  
to  prevent  induction  of  currents  and  voltages  that  may  impair  the  intrinsic  safety  performance  of  

this  product  (for  example,  by  using  protective  conduits  or  shielded  wires).  •  

Installations  that  span  two  different  areas  (Zones  or  Divisions)  must  comply  with  the  regulations  and  

standards  applicable  to  the  location  where  the  product  is  used.

If  the  recommended  installation  conditions  described  in  this  manual  are  not  followed,  detection  may  not  be  stable.

•  Please  use  this  product  only  after  determining  that  there  is  no  risk  of  corrosion  or  damage  to  the  

equipment.  •  Do  not  use  this  product  in  applications  where  the  operating  condition  of  the  product  may  

cause  serious  injury  to  persons  or  property  (power  plants,  aviation,  railways,  ships,  vehicles,  medical  

equipment,  recreational  toys,  etc.).

Zener  barrier  with  flameproof  box  and  cable  gland  refers  to  a  Zener  barrier  housed  in  an  Ex  d/t  

enclosure.  A  cable  gland  is  included  for  Japan.  1.1.5  Zener  barrier  with  flameproof  box  Zener  barrier  

with  flameproof  box  refers  to  a  

Zener  barrier  housed  in  an  Ex  d/t  enclosure.  The  

enclosure  is  equipped  with  an  NPT  1/2  thread  for  external  connection.  1.1.6  Protective  cover  The  

protective  cover  is  an  optional  accessory  designed  to  protect  the  radar  level  sensor  from  the  

external  environment.  1.1.7  

Cable  gland  The  cable  

gland  is  an  optional  part  used  when  the  display  and  sensor  are  installed  in  different  locations.  It  is  

used  in  place  of  the  cable  entry  cover  (plug  

cover)  that  is  originally  attached.  

1.2  Regulatory  and  Standards  Notices  1.2.1  CE  Marking  1.2.1.1  ATEX  Directive  This  product  

complies  with  the  EN  standards  listed  in  “Technical  Information”  (Chapter  4)  and  is  certified  by  CSA  

Group  Netherlands  BV.

Notes

(FR-LEX20(L))  Instruction  

Manual

2.2  

Installation  •  External  connections  (cables)  used  in  intrinsically  safe  circuits  must  satisfy  the  following  conditions.

Notes

ÿ  Explosion-proof  precautions  Radar  

level  sensor  FR-LEX20(L)  Insulation  barrier  FR-LEXB41  Zener  barrier  FR-LEXB42  Zener  barrier  
with  flameproof  box  and  cable  gland  FR-LEXB43  Zener  barrier  with  flameproof  box  FR-LEXB44  
Optional  item  Protective  cover

The  Zener  barrier  is  dedicated  to  the  FR-LEX  series  and  is  connected  to  the  display  of  the  radar  

type  level  sensor.  It  must  be  installed  in  an  enclosure  suitable  for  the  intended  location.  An  earth  

connection  is  required  during  installation.  

1.1.4  Zener  barrier  with  flameproof  box  and  cable  gland

•  Both  the  radar  level  sensor  and  the  Zener  barrier  with  explosion-proof  box  must  maintain  their  IP  

ratings.  During  installation  and  maintenance,  make  sure  no  dust  or  water  gets  inside  and  that  the  

openings  are  properly  closed  before  starting  operation.

2  Installation  and  Maintenance

•  Do  not  use  this  product  to  protect  the  human  body  or  any  part  of  the  human  body.  •  When  using  

this  product  in  an  explosion-proof  area,  be  sure  to  follow  the  precautions  in  this  instruction  manual.

•  Clean  the  sanitary  model  (FR-LS20(L))  before  use.  •  When  using  our  

products  in  combination  with  other  equipment,  the  product  may  not  function  and  perform  to  its  

full  potential  depending  on  the  usage  conditions  and  environment,  so  please  consider  this  

before  use.  •  When  using  this  product  in  

acidic  or  alkaline  media,  in  a  sanitary  environment,  or  for  applications  such  as  electroplating,  

check  the  resistance  of  the  sensor  material  to  the  media.

•  When  used  near  devices  that  use  the  same  frequency  band  as  this  unit,  such  as  wireless  LAN  devices,  

microwave  ovens,  industrial  heating  equipment,  and  medical  high-frequency  equipment,  radio  interference  

may  occur,  causing  the  measurement  speed  to  

slow  down  or  making  it  impossible  to  make  measurements.  •  In  the  frequency  band  used  by  this  unit,  in  addition  

to  industrial,  scientific,  and  medical  equipment,  indoor  radio  stations  (radio  stations  requiring  a  license)  for  

mobile  identification,  specific  low-power  radio  stations  (radio  stations  not  requiring  a  license),  and  amateur  

radio  stations  (radio  

stations  requiring  a  license)  are  operated,  which  are  used  in  factory  production  lines,  etc.  1.  Before  using  

this  unit,  make  sure  that  indoor  radio  stations  for  mobile  identification,  specific  low-power  radio  

stations,  and  amateur  radio  stations  are  not  operating  nearby.  2.  In  the  unlikely  event  that  radio  interference  

occurs  between  this  unit  and  indoor  radio  stations  for  mobile  identification,  immediately  change  the  

frequency  used  or  stop  emitting  radio  waves,  and  contact  the  following  contact  information  to  discuss  

measures  to  avoid  interference  (for  example,  installing  a  partition,  etc.).

stomach.

1  Basic  Safety  Information  

1.1  Features  and  Intended  

Use  The  FR-LEX  series  radar  level  sensor  is  designed  to  measure  the  level  of  liquid  or  powder  in  a  

tank  using  a  radar  system.  This  device  consists  of  a  radar  level  sensor  (display  unit  and  sensor  unit),  

an  insulating  barrier,  a  Zener  barrier,  a  Zener  barrier  with  explosion-proof  box  and  cable  gland,  a  

Zener  barrier  with  explosion-proof  box,  an  optional  protective  cover,  and  an  optional  cable  gland.  

Models  with  "EX"  at  the  end  are  for  explosive  atmospheres  and  are  subject  to  these  safety  precautions.  

1.1.1  Radar  Level  Sensor  The  radar  level  

sensor  consists  of  a  display  and  a  sensor  unit.  The  display  is  connected  to  a  barrier*1  (intrinsically  safe  

explosion-proof)  that  

supplies  power,  and  the  sensor  unit  that  

generates  radio  waves  is  connected  from  the  bottom.  *1  Suitable  barriers  include  FR-LEXB41,  FR-

LEXB42,  FR-LEXB43,  or  other  barriers  with  specifications  that  comply  with  the  parameters  required  
for  the  location  where  the  product  is  

installed.  1.1.2  Isolation  Barrier  The  isolation  barrier  is  dedicated  to  the  FR-LEX  series  and  is  

connected  to  the  display  of  the  radar  level  sensor.  It  employs  insulating  components  for  

galvanic  

isolation,  so  no  earth  

connection  is  required.  The  isolation  barrier  must  be  installed  in  an  enclosure  suitable  for  the  

intended  location.  The  isolation  barrier  is  provided  with  a  4  to  20  mA  signal  output  port.  1.1.3  Zener  

Barrier

Important

ÿ  RE  Directive  (CE)  and  Radio  Equipment  Regulations  (UKCA)

Photo  

provision  

schedule

This  indicates  caution  regarding  operations  that  must  be  performed.

In  this  instruction  manual,  the  following  symbols  are  used  to  make  important  information  clear  at  a  glance.  

Please  be  sure  to  read  them.

1.2.3.2  FCC  and  ICES  

Please  refer  to  the  FR  Series  User's  Manual.  1.2.4  Specific  Terms  of  Use  

of  Certificates  (See  Chapter  4)

ÿ  General  precautions

J2

Ground  the  terminal.

•  The  metal  parts,  the  display  screw,  and  the  sensor  mounting  screw  are  not  grounded  (there  is  no  

earth  potential).  The  resistance  between  the  metal  parts  and  earth  is  1  Gÿ  or  more  when  

measured  at  500  Vdc.  The  maximum  capacitance  of  each  

part  is  as  follows.  

Display:  5  pF  Sensor:  15  pF

danger

Please  read  this  instruction  manual  before  use.  After  reading,  keep  

it  in  a  safe  place  for  future  reference.

Notes

please.

FR-LM(H)20L/LP(H)20L/LS20L/LW20L/LEX20L:  -17.36dBm  

(0.018mW)  These  requirements  
do  not  guarantee  that  the  entire  machinery  incorporating  this  product  satisfies  the  essential  

requirements  of  the  RE  Directive  and  the  Radio  Equipment  Regulations.  It  is  the  responsibility  of  the  
manufacturer  of  the  machinery  to  verify  the  conformity  of  the  entire  machinery.

•  Input/output  signal  lines  should  be  routed  separately  from  power  lines  

and  high  voltage  

lines.  Power  supply  •  Noise  superimposed  on  the  power  supply  may  cause  the  unit  to  

malfunction.  Use  a  DC  stabilized  power  supply  that  uses  an  isolation  

transformer.  •  When  using  a  commercially  available  switching  regulator,  be  sure  to  connect  it  to  the  frame

point

•  At  the  time  of  starting  or  operating,  the  functions  and  performance  of  our  products  are  operating  normally.

This  device  is  classified  as  specific  wireless  equipment  under  the  Radio  Law  of  Japan,  and  has  been  certified  for  its  construction  

design  in  accordance  with  the  standards  set  forth  in  the  Radio  Law.

•  In  the  unlikely  event  that  our  product  breaks  down,  please  take  sufficient  safety  measures  to  

prevent  various  damages.

ÿ  Installation  precautions

•  When  detecting  high-temperature  liquid,  the  metal  parts  of  the  product  may  also  become  hot  

and  cause  burns.  Do  not  touch  the  metal  parts  during  operation.  •  Do  

not  touch  the  threads  on  the  main  body  as  they  are  sharp.

For  details  on  the  functions  of  the  FR  series  and  specific  usage  methods,  see  the  "FR  Series  User's  

Manual."  If  you  do  not  have  the  "FR  Series  User's  Manual,"  download  it  from  the  Keyence  website.  

Alternatively,  contact  your  nearest  sales  office.  <Keyence  website>  www.keyence.co.jp

Note

•  For  troubleshooting,  refer  to  the  FR  Series  User's  Manual  or  contact  your  nearest  Keyence  sales  

office.

caveat

Notes

please.

If  conductive  components  in  the  medium  adhere  to  the  bottom  of  the  unit,  the  measured  value  

may  exceed  the  upper  limit.  Clean  the  bottom  of  the  unit  to  remove  any  attached  material.

3  Repairs  

All  repairs  should  be  carried  out  by  Keyence.  If  repairs  are  required,  please  contact  your  nearest  Keyence  

sales  office.  Please  note  that  repairs  may  not  be  possible  depending  on  the  model.

How  to  read  the  symbols

Examples:  •  IEC/EN  60079-14  

•  NFPA  70  (National  Electrical  Code)  •  CSA  C22.1  

(Canadian  Electrical  Code)  •  JNIOSH-TR-NO.44

1.2.2  UKCA  Marking  1.2.2.1  

Equipment  and  protective  systems  intended  for  use  in  potentially  explosive  atmospheres  This  product  

complies  with  the  BS  EN  Standards  listed  in  "Technical  Documentation"  (Chapter  4).  1.2.2.2  

Radio  Equipment  Regulations  

See  the  FR  Series  User's  Manual.

Failure  to  follow  the  instructions  described  here  may  result  in  injury  or  death.  Failure  to  follow  

the  instructions  described  here  may  

result  in  injury  or  death.  Failure  to  follow  the  instructions  described  here  may  result  in  injury  or  

death.  Failure  to  follow  the  instructions  described  here  

may  result  in  injury  or  death.  Failure  to  follow  the  instructions  described  here  may  result  in  

damage  to  the  product  itself  (your  own  damage)  as  well  

as  damage  to  other  property.

For  your  safety

1.2.3  North  American  

Regulations  1.2.3.1  CSA  

Certification  This  product  complies  with  the  UL,  FM  and  CSA  standards  listed  in  the  Technical  

Information  (Section  4)  and  is  certified  by  the  CSA  Group.

J1

•  Modification  of  the  product  is  

not  permitted.  •  Please  ensure  that  there  is  no  

risk  of  corrosion  or  damage  to  the  equipment  before  use.  •  During  installation  and  

maintenance,  please  ensure  that  there  is  no  explosive  atmosphere  and/or  that  the  power  supply  is  not  damaged.

FR-LEXP1  

Cable  Gland  OP-88908  Before  using  these  products,  be  sure  to  read  the  "Safety  

Precautions"  and  "FR  Series  User's  Manual".  To  get  the  User's  Manual,  please  visit  the  KEYENCE  

website  or  contact  your  nearest  KEYENCE  sales  office.  Please  keep  these  documents  in  a  safe  place  so  
that  you  can  refer  to  them  at  any  time.

ÿ  Handling  precautions

FR  Series  Long  Range  2-wire  

Explosion-proof  Model

FR-LM(H)20/LP(H)20/LS20/LW20/LEX20:  -5.89dBm  (0.26mW)

•  The  product  must  be  inspected  and  maintained  in  accordance  with  IEC/EN60079-17.  •  Only  

qualified  personnel  should  work  on  the  product  (including  installation,  maintenance  and  all  other  work).

caveat

Indicates  matters  that  will  deepen  your  understanding  of  the  text  or  information  that  is  useful  to  know.

Note

To  improve  noise  resistance,  consider  the  following  points  when  installing  the  product.  It  may  

cause  malfunction.  •  When  using  IO-

Link,  the  power  cable  length  should  be  20m  or  less.  •  Install  the  product  as  far  away  as  possible  

from  power  lines.  •  Keep  the  product  away  from  devices  that  

generate  strong  electric  or  magnetic  fields  (solenoids,  choppers,  etc.).

Make  sure  there  is  no  voltage  on  the  circuit.

2.3  Maintenance  •  It  is  

recommended  that  you  carry  out  a  regular  visual  inspection  of  the  goods  for  mechanical  damage  and  corrosion.

•  If  you  use  cable  glands  for  cable  connections  to  the  Zener  barrier  with  flameproof  enclosure,  select  

the  appropriate  flameproof  cable  gland.  •  The  Zener  barrier  with  flameproof  enclosure  

and  cable  gland  are  supplied  with  a  certified  Ex  d/t  cable  gland.  Use  this  cable  gland  for  the  installation.  

No  other  cable  glands  may  be  used.

To  prevent  accidents,  avoid  installing  the  product  in  the  following  locations:  •  Locations  where  the  product  is  subjected  to  

vibrations  or  shocks  that  exceed  its  environmental  resistance  •  Locations  where  the  

ambient  temperature  is  outside  the  range  of  the  ambient  temperature  for  

use  •  Locations  where  the  humidity  around  the  product  is  not  85%  RH  or  less  (no  condensation)  •  

Locations  with  sudden  temperature  changes  •  

Locations  where  there  are  volatile  flammable  substances,  solvents  or  corrosive  

gases  •  Locations  where  strong  magnetic  or  electric  fields  are  generated

•  Take  care  not  to  mechanically  abrade  or  damage  the  flameproof  joints  of  the  Zener  barrier  with  

flameproof  box  (surface  between  the  housings,  threaded  joints  of  the  cable  entry  port).  •  A  

cement-fixed  explosion-proof  seal  is  required  within  50  mm  of  the  conduit  entry  port  of  the  Zener  barrier  

with  flameproof  box  (threaded  joint  of  the  cable  entry  port  when  connecting  the  conduit).

there  is.

It  must  be  locked  in.

1.2.1.2  RE  Command  

Refer  to  the  FR  Series  User's  Manual.

danger

ÿ  Notes  on  media

-  

The  external  connections  (cables)  between  the  radar  level  sensor  (display)  and  the  insulation  
barrier,  and  between  the  devices  inside  the  radar  level  sensor  (display  and  sensor  section)  
must  be  selected  taking  into  account  the  parameters  of  the  barrier,  the  radar  level  sensor  

and  the  cable.  (For  example,  the  inductance  of  the  cable  must  be  smaller  than  the  
difference  between  Lo  (barrier)  and  Li  (radar  level  sensor).  The  same  applies  to  the  
capacitance  of  the  cable.)  For  product  parameters,  see  Chapter  4.2.1  of  this  instruction  
manual.

2.1  General  •  

The  product  must  be  installed  in  accordance  with  the  regulations  and  laws  of  the  location  where  it  is  installed.

Reference

ÿ  About  CSA  certification  This  

product  complies  with  the  following  CSA  and  UL  standards  and  has  been  CSA  certified.  •  Applicable  

standards  CAN/CSA  C22.2  No.61010-1  UL61010-1  When  
using  this  

product  as  a  CSA  certified  product,  please  note  the  following  requirements.  •  Overvoltage  category  I  •  

Pollution  

degree  3  (FR-S(H)01(C)/

SA1/SA2/SA1C/SA0/LS20(L))  •  Pollution  degree  4  (FR-LM(H)20(L)/LP(H)20(L))  

•  Install  at  an  altitude  of  5000m  or  less.  •  Install  in  
accordance  with  the  CEC  (Canadian  Electrical  

Code),  (NEC  (National  Electrical  Code)  and  other  local  regulations.  In  addition,  use  a  CSA/UL  Listed  

certified  power  supply  with  Class  2  output  as  specified  in  the  CEC  and  NEC.

Note

Please  make  sure  that  it  is  installed  before  using  it.

Note

Notes  on  regulations  and  standards  ÿ  About  CE  and  UKCA  

marking  We  have  confirmed  that  this  product  meets  the  essential  

requirements  of  EU  directives  and  UK  regulations  based  on  the  following  requirements.  If  you  use  this  product  

in  EU  countries  or  the  UK,  please  bear  in  mind  the  following  requirements.

•  Do  not  disassemble  or  modify  this  unit  as  this  is  prohibited  by  the  Radio  Law.

ÿ  Wireless  Precautions  •  The  FR  series  

uses  the  60  GHz  band.  •  Be  sure  to  use  the  FR  series  in  

accordance  with  the  rules,  regulations,  and  laws  of  the  country  or  region  in  which  it  is  used.

-  Do  not  use  in  locations  where  there  is  a  risk  of  static  electricity.  -  If  

necessary,  use  an  insulator  to  touch  the  device.  -  If  

necessary,  provide  a  means  to  continuously  discharge  static  electricity.

Radar  level  sensor

Please  install  them  as  far  apart  as  possible.

•Operating  frequency:  58  -  63GHz  

•Maximum  wireless  

output:  FR-S(H)01(C):  -12.81dBm  (0.05mW)

•  Do  not  use  the  FR-SH01(C)  in  applications  where  leaching  is  a  concern  (beverages,  food,  

medical  use,  etc.).  When  using  the  FR-LP(H)20(L)  in  applications  where  leaching  is  a  concern  

(beverages,  food,  medical  use,  etc.),  be  sure  to  use  the  ferrule  attachment  tool  (OP-88888).  

•  If  this  product  is  not  used  in  

accordance  with  our  specifications,  the  product's  protection  may  not  function  effectively.  •  

When  installing  this  product,  perform  

a  risk  assessment  of  the  entire  system  and  confirm  that  appropriate  risk  reduction  has  been  

implemented.  To  ensure  that  the  entire  system  operates  safely  even  in  the  event  of  an  

abnormality,  provide  appropriate  protective  measures  without  using  this  product.

This  indicates  caution  regarding  operations  that  are  easy  to  make  mistakes  with.

3.  If  you  experience  any  other  problems,  such  as  harmful  radio  interference  caused  by  this  device  to  

specific  low-power  radio  stations  for  mobile  identification  or  amateur  radio  stations,  please  contact  

the  following:  Contact:  Keyence  Corporation  Telephone:  

06-6379-1151
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