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FL7MSeries

ORDER GUIDE

Rigid s tructure, highly waterproof 
DC 2 -wire s ens ors  with improved 
vis ibility of indicator lamps .

DC 2 -Wire Regu lar Cylindrical Prox imity Sensors 

Exterior

Appearance Size (O.D.)
Operation 

mode
Setting 

indicator
Oil-res is tant 

cable
Catalog lis tingSens ing dis tance

Firefly indicator

Preleaded type 
(cable leng th  2 m)

Firefly indicator

Preleaded connector type
(cable leng th  3 0 cm)

Window indicator

Connector type 

M8

M1 2

M1 8

M3 0

M8

M1 2

M1 8

M3 0

M1 2

M1 8

M3 0

2 mm

3 mm

7 mm

1 0 mm

2 mm

3 mm

7 mm

1 0 mm

3 mm

7 mm

1 0 mm

N.O.
N.C.

N.O.

N.C.

N.O.
N.C.
N.O.
N.C.
N.O.
N.C.
N.O.
N.C.
N.O.
N.C.
N.O.
N.C.
N.O.
N.C.
N.O.
N.C.
N.O.
N.C.

FL7 M-2 J 6 HD
FL7 M-2 K6 H
FL7 M-3 J 6 HD
FL7 M-3 J 6 HDG(long  body)
FL7 M-3 K6 H
FL7 M-3 K6 HG(long  body)
FL7 M-7 J 6 HD
FL7 M-7 K6 H
FL7 M-1 0 J 6 D
FL7 M-1 0 K6
FL7 M-2 J 6 HD-CN0 3
FL7 M-2 K6 H-CN0 3
FL7 M-3 J 6 HD-CN0 3
FL7 M-3 K6 H-CN0 3
FL7 M-7 J 6 HD-CN0 3
FL7 M-7 K6 H-CN0 3
FL7 M-1 0 J 6 D-CN0 3
FL7 M-1 0 K6 -CN0 3
FL7 M-3 J 6 HD-CN
FL7 M-3 K6 H-CN
FL7 M-7 J 6 HD-CN
FL7 M-7 K6 H-CN
FL7 M-1 0 J 6 D-CN
FL7 M-1 0 K6 -CN

DC 2 -wire, for reduced wiring cos ts .
Stable s ens ing area is  s hown by the s etting 
indicator
Rigid hous ing allows  higher mounting torque.
Firefly glow indicator lamp can be s een from 
any direction 
Lowes t current cons umption in the indus try: 
0 .5 5 mA
Sealed to IP6 7 G
Fas tes t res pons e time in the indus try: 2 k Hz

Main unit
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Hig h -frequ ency oscillation

1 5 % max. of sensing  distance
1 2 /2 4 Vdc

1 0  to 3 0 Vdc
0 .5 5 mA max.
3  to 1 0 0 mA

3 V max. (with  1 0 0 mA switch ing  cu rrent, 2 m cable)
3 0 Vdc.

±1 % max. of sensing  distance with  ±1 5 % voltag e flu ctu ation, taking  rated su pply voltag e as standard voltag e

        

-2 5  to +7 0 ˚C
5 0 MΩmin. (by 5 0 0 Vdc meg g er)
1 ,0 0 0 Vac, 5 0 /6 0 Hz for 1  minu te

1 0  to 5 5 Hz, 1 .5 mm peak-to-peak amplitu de, 2  h rs each  in X, Y and Z directions
9 8 0 m/s2  1 0  times each  in X, Y and Z directions

IP6 7  (IEC standard), IP6 7 G (JEM standard)

Su rg e absorption, load sh ort-circu it protection, reverse connection protection circu it
Preleaded connector (3 0 cm cable standard), preleaded (2 m cable standard)

PBT
Polyester elastomer

Glass-lined polyester resin
Gold-plated brass

Catalog lis ting

Actuation method
Rated s ens ing dis tance
Us able s ens ing dis tance
Standard target object
Differential travel
Rated s upply voltage
Operating voltage range
Leak age current
Control 
output

Operating frequency
Temperature drift

Supply voltage drift
Indicator lamps

Operating temperature
Ins ulation res is tance
Dielectric s trength
Vibration res is tance
Shock  res is tance
Protective s tructure
Weight 

Circuit protection
Wiring method
Material Sens or Cas e

Sens ing face
Hous ing
Holder  
Contacts

Connector  

2  ±0 .2 mm
0  to 1 .4 mm

8  x 8  x 1 mm iron  

3  ±0 .3 mm
0  to 2 .1 mm

1 2  x 1 2  x 1 mm iron

7  ±0 .7 mm
0  to 4 .9 mm  

1 8  x 1 8  x 1 mm iron

1 0  ±1 mm
0  to 7 .0 mm

3 0  x 3 0  x 1 mm iron

Switching current
Voltage drop
Output dielectric s trength

2 kHz 1 .5 kHz 5 0 0 Hz

±1 5 % max. of sensing  
distance for th e -2 5  to 
+7 0 ˚C rang e, taking  +2 5 ˚C
as th e standard temp.  

±1 0 % max. of sensing  distance for th e -2 5  to +7 0 ˚C rang e,
 taking  +2 5 ˚C as th e standard temp.

 (main unit with 2  m 
  preleaded cable)  

Approx. 5 0 g Approx. 6 0 g Approx. 1 3 0 g Approx. 2 3 0 g

Ni-plated brassSUS

N.O. type: Operation indication: lig h ts u p (oreng e or g reen) u pon ou tpu t  
Setting  indication: lig h ts u p (g reen) in stable sensing  area  

N.C. type: Operation indication: oreng e lig h t g oes ou t in sensing  area

SPECIFICATIONS

Name Appearance O.D. Catalog lis ting

Mou nting  bracket

Protective cover

Spatter-g u arded 
protective cover

For M1 2

For M1 8

For M3 0

For M1 2

For M1 8

For M3 0

For M8

For M1 2

For M1 8

For M3 0

FL-PA1 1 2

FL-PA1 1 8

FL-PA1 3 0

FL-PA1 2

FL-PA1 8

FL-PA3 0

FL-PA0 8 W

FL-PA1 2 W

FL-PA1 8 W

FL-PA3 0 W

Acces s ories  (s old s eparately)

Preleaded and preleaded connector types

FL7 M-2    6 H(D)
(-CN0 3 )

FL7 M-3    6 H(D)
(-CN0 3 )

FL7 M-7    6 H(D)
(-CN0 3 )

FL7 M-1 0    6 (D)
(-CN0 3 )
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Hig h -frequ ency oscillation

1 5 % max. of sensing  distance
1 2 /2 4 Vdc

1 0  to 3 0 Vdc

3 0 Vdc.

±1 0 % max. of sensing  distance for th e -2 5  to +7 0 ˚C rang e, taking  +2 5 ˚Cas th e standard temp.
 (in th e -1 0  to +6 0 ˚Crang e for th e FL 7 M-7    6 H   (D)-CN only)

±1 % max. of sensing  distance with  ±1 5 % voltag e flu ctu ation, taking  rated su pply voltag e as standard voltag e

 

5 0 MΩmin. (by 5 0 0 Vdc meg g er)

1 0  to 5 5 Hz, 1 .5 mm peak-to-peak amplitu de, 2  h rs each  in X, Y and Z directions

IP6 7  (IEC standard) 

Su rg e absorption, load sh ort-circu it protection, reverse connection protection circu it
Connector

Ni-plated brass
PBT

Ni-plated brass 
Glass-lined polyester resin

Tin-plated brass

Catalog lis ting
Actuation method
Rated s ens ing dis tance
Us able s ens ing dis tance
Standard target object
Differential travel
Rated s upply voltage
Operating voltage range
Leak age current
Control 
output

Operating frequency
Temperature drift

Supply voltage drift
Indicator lamps

Operating temperature
Ins ulation res is tance
Dielectric s trength

Vibration res is tance
Shock  res is tance
Protective s tructure
Weight
Circuit protection
Wiring method
Material Sens or Cas e

Sens ing face
Hous ing
Holder
Contacts

Connector

3  ±0 .3 mm
0  to 2 .1 mm

1 2  x 1 2  x 1 mm iron

7  ±0 .7 mm
0  to 4 .9 mm

1 8  x 1 8  x 1 mm iron

1 0  ±1 mm
0  to 7 .0 mm

3 0  x 3 0  x 1 mm iron

1 .5 kHz 5 0 0 Hz 6 0 0 Hz

0 .5 5 mA max.
3  to 1 0 0 mA

1 mA max.
4  to 1 0 0 mA

1 ,0 0 0 Vac, 5 0 /6 0 Hz for 1  minu te 5 0 0 Vac, 5 0 /6 0 Hz for 1 min

9 8 0 m/s2  1 0  times each  in X, Y and Z directions 4 9 0 m/s2  1 0  times each  in X, Y and Z directions

Approx. 2 0 g (main u nit only)  Approx. 5 0 g (main u nit only)  Approx. 1 7 0 g (main u nit only)  

Switching current
Voltage drop

Output dielectric s trength

3 V max. 
(with  1 0 0 mA switch ing  cu rrent, 2 m cable)  

3 .3 V max.
 (with  1 0 0 mA switch ing  cu rrent, 2 m cable)

N.O. type: Operation indication: lig h ts u p (oreng e or g reen) u pon ou tpu t  
Setting  indication: lig h ts u p (g reen) in stable sensing  area  

N.C. type: Operation indication: oreng e lig h t g oes ou t in sensing  area

-2 5  to +7 0 ˚C -1 0  to +6 0 ˚C -2 5  to +7 0 ˚C

Connector type

FL7 M-3    6 H(D)-CN FL7 M-7    6 H(D)-CN FL7 M-1 0    6 (D)-CN
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SENSING AREA (ty pical)

1 6   1 4   1 2   1 0   8   6   4   2   0   2   4   6   8   1 0   1 2   1 4   1 6

1 6�

1 4�

1 2�

1 0�

8�

6�

4�

2�

0

S
en

si
ng

 d
is

ta
nc

e 
Y

 (
m

m
)

Sensing  distance X (mm)

SENSING DISTANCE ACCORDING TO MATERIAL AND SIZE OF OBJ ECT (ty pical)

Standard 
targ et object

USING THE SETTING INDICATOR 
Th e proximity sensor can be set u p to detect objects reliably by bring ing  th e 
sensor prog ressively closer to th e targ et object and installing  th e sensor at th e 
point wh ere th e indicator lamp (N.O. indication) ch ang es from red to g reen.

*Wh en th e targ et object is made of a different material (su ch  as alu minu m, copper or 
stainless steel) from th e standard targ et object (iron), th e distance at wh ich  th e indicator 
lamp ch ang es color is sh orter th an th e 8 0 % maximu m.

Operating  point  

Non-sensing  
area

Stable sensing  area
Unstable 
sensing  

area

N.O. indication

N.C. indication

Max. 8 0 % of 
operating  point

Indicator 
lamp

Control 
ou tpu t

Indicator 
lamp

Control 
ou tpu t

Ou t

Ou t

Ou t

Orang Green

Orang e

Size d of one side of targ et object (mm)

Iron

SUS

Brass

Alu minu m

Copper

S
en

si
ng

 d
is

ta
nc

e 
X

 (
m

m
) 

Size d of one side of targ et object (mm)

Iron

SUS4 3 0

SUS3 0 4
Brass

Alu minu m
Copper

S
en

si
ng

 d
is

ta
nc

e 
X

 (
m

m
)

FL7 M-2    6 H FL7 M-3    6 H

with  standard
3 0  x 3 0  x 1 mm iron
targ et object

with  standard
1 8  x 1 8  x 1 mm iron
targ et object

with  standard
1 2  x 1 2  x 1 mm iron
targ et object

with  standard 
8  x 8  x 1 mm iron 
targ et object

FL 7 M-1 0    6  

FL 7 M-3    6 H

FL 7 M-2    6 H

FL 7 M-7    6 H
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VOLTAGE DROP (ty pical)

LEAKAGE CURRENT (ty pical)

Size d of one side of targ et object (mm)

S
en

si
ng

 d
is

ta
nc

e 
X

 (
m

m
)

L oad cu rrent (mA)

V
ol

ta
ge

 d
ro

p 
(V

)

Su pply voltag e (V)

Le
ak

ag
e 

cu
rr

en
t (

m
A

)

Su pply voltag e (V)

Le
ak

ag
e 

cu
rr

en
t (

m
A

)

L oad cu rrent (mA)

V
ol

ta
ge

 d
ro

p 
(V

)

Size d of one side of targ et object (mm)

S
en

si
ng

 d
is

ta
nc

e 
X

 (
m

m
)

Iron

SUS4 3 0

SUS3 0 4

Brass

Alu minu m

Copper

Iron

SUS4 3 0

SUS3 0 4

Brass

Alu minu m

Copper

FL7 M -7    6 H FL7 M -1 0    6

Pre leaded  type, pre leaded  connector type, 
FL7 M-3    6 H(D)-CN, and FL7 M-7    6 H(D)-CN 
(in 1 0  to 3 0 Vdc rang e)

FL7 M-1 0    6 H(D)-CN
(at 2 4 Vdc)

Preleaded type, preleaded connector type, 
FL7 M-3    6 H(D)-CN, and FL7 M-7    6 H(D)-CN  FL7 M-1 0    6 H(D)-CN
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Vinyl-insu lated cable (oil-resistant: 0 .3 mm2 , 2 7 /0 .1 2 , 2 -core), dia. 4 .1 .  
Cap color: blu e.

Nu mbers in parenth eses indicate dimensions for th e G type. 
Vinyl-insu lated cable (oil-resistant: 0 .3 mm2 , 2 7 /0 .1 2 , 2 -core), dia. 4 .1 .  
Cap color: blu e.

Vinyl-insu lated cable (oil-resistant: 0 .5 mm2 , 2 0 /0 .1 8 , 2 -core), dia. 5 .7 .  
Cap color: blu e.

Vinyl-insu lated cable (oil-resistant: 0 .5 mm2 , 2 0 /0 .1 8 , 2 -core), dia. 5 .7 .  
Cap color: blu e.

Preleaded ty pe

EXTERNAL DIMENSIONS

Tooth ed wash er

M
8 

x 
1

1 3 ±0 .2

3 0

3 3 .8

3 8 .5 2 0 0 0  min.

Hexag onal nu t

Indicator lamp

Vinyl-insu lated cable

Cable protector

Hou sing

Sensing  face

Tooth ed wash er

1 7 ±0 .2 4 ±0 .2

M
12

 x
 1

3 2 (4 0 )

3 5 (4 3 )

4 0 (4 8 ) 2 0 0 0  min.

Hexag onal nu t

Indicator lamp

Vinyl-insu lated cable

1

Hou sing

Sensing  face

Cable protector

Tooth ed wash er  

3 7

4 ±0 .2

3 ±0 .2

4 1

4 5

M
18

 x
 1

2 0 0 0  min.

Hexag onal nu t

Indicator lamp

Vinyl-insu lated cable

Hou sing

Sensing  face  

Cable protector

Tooth ed wash er  

3 9
4 3

4 7

M
30

 x
 1

.5

2 0 0 0  min.

Hexag onal nu t

Indicator lamp

Vinyl-insu lated cable

Hou sing

Sensing  face

Cable protector

2 4 ±0 .2

3 6 ±0 .2

5 ±0 .3

Vinyl-insu lated cable (vibration- and oil-resistant: 
0 .3 mm2 , 2 7 /0 .1 2 , 2 -core), dia. 4 .1 .  
Cap color: blu e.

Vinyl-insu lated cable (vibration- and oil-resistant: 
0 .3 mm2 , 2 7 /0 .1 2 , 2 -core), dia. 4 .1 .  
Cap color: blu e.

Preleaded connector ty pe

Tooth ed wash er

1 3 ±0 .2
4 4 .5 -1 0 0

3 ±0 .2

3 0

1 4 .1 1 .4

3 3 .8

3 8 .5

M
12

 x
 1

M
8 

x 
1

14
 d

ia
.

3 0 0  min.

Hexag onal nu t connector
Indicator lamp

Vinyl-insu lated cable

Cable protector

Hou sing

Sensing  face

0

Tooth ed wash er

1 7 ±0 .2
4 4 .5

4 ±0 .2

3 2

1

1 4 .1 1 .4

3 5
4 0

M
12

 x
 1

M
12

 x
 1

14
 d

ia
.

3 0 0  min.

Hexag onal nu t

Indicator lamp

Vinyl-insu lated cable

Cable protector

connector

Hou sing

Sensing  face

0     
 -1 0 0

Vinyl-insu lated cable (vibration- and oil-resistant: 
0 .5 mm2 , 2 0 /0 .1 8 , 2 -core), dia. 5 .7 .  
Cap color: blu e.

Vinyl-insu lated cable (vibration- and oil-resistant: 
0 .5 mm2 , 2 0 /0 .1 8 , 2 -core), dia. 5 .7 .  
Cap color: blu e.

Tooth ed wash er  

2 4 ±0 .2

3 7

4 5
4 1

4 ±0 .2

M
18

 x
 1

M
12

 x
 1

14
 d

ia
.

3 0 0  min.

1 4 .1 1 .4

Hexag onal nu t

Indicator lamp connector

Vinyl-insu lated cable

Hou sing

Sensing  face
Cable protector

Tooth ed wash er

3 6 ±0 .3

3 9
4 3
4 7

5 ±0 .3

M
30

 x
 1

.5

M
12

 x
 1

Hexag onal nu t

Indicator lamp connector

Vinyl-insu lated cable

Hou sing

Sensing  face

Cable protector

14
 d

ia
.

3 0 0  min.

1 4 .1 1 .4

4 4 .5 -1 0 0
0 4 4 .5

0     
 -1 0 0

(u nit: mm)

FL7 M-2    6 H FL7 M-3    6 H

FL7 M-7    6 H FL7 M-1 0    6

FL7 M-2    6 H   -CN0 3 FL7 M-3    6 H   -CN0 3

FL7 M-7    6 H   -CN0 3 FL7 M-1 0    6    -CN0 3
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Connector type (regular type only)

Cap color: blu e. Cap color: blu e. Cap color: blu e.

Indicator lamp

Indicator lamp

(u nit: mm)

Mou nting  brackets are made of polyacetal resin.  
Two screws and two wash ers are provided for each  bracket.

FL-PA1 1 8  and FL-PA1 3 0  screw h oles are oblong .

Protective covers made of polyacetal resin are available for �
sh ielded models. 
Select a model according  to th e sensor's external dimensions.

Allowable tightening torque of brack et s crews

MOUNTING BRACKET (s old s eparately) PROTECTIVE COVER (s old s eparately)

Catalog lis ting Dimens ions  (mm) Screw s ize

FL-PA1 1 2
FL-PA1 1 8  
FL-PA1 3 0

FL-PA1 1 2
FL-PA1 1 8  
FL-PA1 3 0

A
2 5

3 0 /3 2
4 0 /4 5

B
1 2
1 5 �
1 5

C
2 0
3 0
5 0

D
1 2 dia.
1 8 dia.
3 0 dia.

E
3 6
4 5
6 0

F
6 �

7 .5 �
1 0

G
9 .5
1 4 .5
2 4 .5

Dia.
M4
M5
M5

Neck
2 5 �
3 5 �
5 5

Catalog lis ting Dimens ions  (mm)

FL-PA1 2
FL-PA1 8  
FL-PA3 0

A
1 4 dia.
2 1 dia.
3 3 dia.

B
5 �
6
8

C
0 .5
0 .5
1 .5

D
M1 2  x 1
M1 8  x 1

M3 0  x 1 .5

Catalog lis ting Max. torque (N·m) 
0 .9 8 �
1 .5 �
1 .5

SPATTER-GUARDED PROTECTIVE COVER (s old s eparately)

Catalog lis ting Dimens ions  (mm)

FL-PA0 8 W
FL-PA1 2 W
FL-PA1 8 W
FL-PA3 0 W

1 0 dia.

1 5 dia.

2 2 dia.

3 4 dia.

5

5

6

8

0 .5

0 .7

0 .7

1 .5

M8  x 1

M1 2  x 1

M1 8  x 1

M3 0  x 1 .5

C

B

A D

Spatter-g u arded protective covers made of flu orine resin and 
desig ned especially for sh ielded sensors are available. �
Select a model according  to th e sensor's external dimensions.

A B C D

FL7 M-3    6 H   -CN FL7 M-7    6 H   -CN FL7 M-1 0    6    -CN

Indicator lamp
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Preleaded connector type (N.O.)

Preleaded type Preleaded connector type (N.C.)

WIRING DIAGRAMS

Brown
L oad

1 0  to 3 0 Vdc 1 0  to 3 0 Vdc

Blu e

M
ai

n 
ci

rc
ui

t

L oad

M
ai

n 
cir

cu
it

1 0  to 3 0 Vdc

L oad

M
ai

n 
ci

rc
ui

t

Th e load may be connected to eith er 
pole.
A load mu st be u sed wh en power is 
su pplied  to th e  sensor.  Alth ou g h  
th e re  is sh ort-circu it protection, a 
combination of a sh ort circu it and 
w rong  w i r ing  can pe rmane nt l y  
damag e th e sensor. 
Th e L ED operates normally du ring  a 
load sh ort circu it, so ch eck th e wiring  
if th e ou tpu t is wrong .
Fasten connectors tig h tly by h and.

Item
Insulation resistance
Dielectric strength

Initial contact resistance

Mating/unmating force
Mating cycles
Connector nut tightening torque  
Cable pullout strength
Vibration resistance  
Impact resistance
Protective structure
Ambient operating temperature
Ambient storage temperature
Ambient operating humidity

Material

Min. 0 .8 N·m*2

0 .4  to 4 .0  N per contact
5 0

1 0  to 5 5 Hz, 1 .5 mm peak-to-peak amplitu de, for 2  h ou rs each  in X, Y and Z directions
3 0 0 m/s2 , 3  times each  in X, Y and Z directions

IP6 7
-1 0  to +7 0 ˚C
-2 0  to +8 0 ˚C

Max. 9 5 % RH

*1 : Specifications assu me Yamatake male/female connectors.
*2 : Th e recommended torqu e is 0 .4  to 0 .6 N-m.  If fastened poorly, th e IP6 7  protection is lost, or looseness occu rs.  Fasten th e connector secu rely by h and.

Contacts: Gold-plated brass
Contact h older: Glass-lined polyester resin

Hou sing : Polyester elastomer
Cou pling : Ni-plated brass

O-ring : NBR

Specifications
Max. 1 0 0 MΩ(by 5 0 0 Vdc meg g er)

1 ,5 0 0 Vac for 1  minu te (between contacts, and between contact and connector h ou sing )

Max. 4 0 mΩ
(with  3 A cu rrent to connected male and female connectors. Semicondu ctor lead-specific resistance not inclu ded.)

Min. 1 0 0  N

CONNECTOR SPECIFICATIONS *1
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Be su re to u se PA5  Series cables with  connector to connect preleaded type connectors and connector type limit switch es.

PA5  Series 
cable with  connector

Preleaded connector type

Connector type

Female
Male

Male

CABLE WITH CONNECTOR

Alig n th e g rooves and rotate th e fastening  nu t on th e PA5  connector 
by h and u ntil it fits tig h tly with  th e connector on th e sensors side.

Sensors side
(male)  

Connector side
(female)

2 m

5 m

2 m

5 m

PA5 -4 ISX2 MK-E�

PA5 -4 ISX5 MK-E�

PA5 -4 ILX2 MK-E�

PA5 -4 ILX5 MK-E

1 : brown, 2 : wh ite, 3 : blu e, 4 : black 

1 : brown, 2 : wh ite, 3 : blu e, 4 : black

1 : brown, 2 : wh ite, 3 : blu e, 4 : black

1 : brown, 2 : wh ite, 3 : blu e, 4 : black

Shape
Power 
s upply

Cable 
length

Cable 
properties

Oil-res is tant, 
flexible; 
UL2 4 6 4 ; 

flame-res is tant; 
EN-compliant

Catalog lis ting Lead colors

DC

PA5  Series  cable with connector

Tightening the connector

Sensors side   PA5  connector side



1 0

PRECAUTIONS FOR USE

Th e allowable tig h tening  torqu e varies according  to th e distance 
from th e sensing  face.

*Th e table sh ows th e allowable tig h tening  torqu e wh en tooth ed wash ers (provided) are u sed.

    Mounting1 .1

Metal oth er th an th e targ et object su rrou nding  th e sensor may 
influ ence operating  ch aracteristics.  Leave space between th e 
sensor and su rrou nding  metal as sh own below. 

Sh aded areas indicate su rrou nding  metal oth er th an th e targ et object.
A: Distance from sensing  face of proximity sensor to mou nting  su rface
B: Distance from su rface of iron plate to sensing  face of proximity sensor. 
C: Distance from su rface of iron plate to center of proximity switch  wh en A=0

    Influence of s urrounding metal1 .2

    Mutual interference prevention1 .3

Wh en mou nting  proximity sensors eith er parallel to or facing  each  
oth er, mu tu al interference may cau se th e sensor to malfu nction.  
Maintain at least th e distances indicated in th e fig u res below.

    Cautions  for s eries  or parallel connection1 .4

1 0
1 0
0
0
1 0
1 2
1 5
1 7

1 2 .0
3 0 .0
7 0 .0

1 5 0 .0
1 1 .8
1 9 .6
4 9 .0

1 4 7 .0

 9 .0
2 0 .0

—  
—  
5 .9

1 1 .8 �
2 9 .4 �
4 9 .0

Length A 
(mm)

Catalog lis ting
Max. tightening 

torque (N·m)

0
0
0
0

8 .0
9 .0

1 3 .5
2 2 .5

 8
8

2 0
4 0

A(mm) B(mm) C(mm)Catalog lis ting

1 6
2 0
3 5
7 0

A(mm)
 2 0
3 0
5 0

1 0 0
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    Relay loads1 .5

Th e voltag e drop of th ese FL7 M sensors is 3 .3 V.  Pay attention to 
th is voltag e  drop wh en u sing  a re lay load. (With  1 2 Vdc re lays, 
switch ing  is not possible.)

    Operation upon power ON1 .6
Afte r th e  power is tu rned  ON, it takes at most 4 0 ms u nti l th e  
proximity sensor is ready for sensing .  If th e load and th e proximity 
sensor u se different power su pplies, be su re to tu rn th e proximity 
sensor ON before tu rning  th e load ON.

    Influence of leak age current1 .7

A minimal cu rrent flows as leakag e cu rrent for operating  th e circu its 
even wh en th e proximity sensor is OFF.  Keep th is in mind wh en 
tu rning  off connected loads.

    Minimum cable bend radius  (R)1 .8

Th e  minimu m bend radiu s (R) of th e  cable is 3  times th e  cable 
diameter.  Take care not to bend th e cable beyond th is radiu s.  Also, 
do not excessively bend th e cable with in 3 0 mm of th e cable lead-in 
port.

Firefly 
indicator 
type

Window 
indicator 
type

Parallel

Facing  each  oth er

Series  connection (AND s witching circuit)
Wh en connecting  two or more proximity sensors in series, erroneou s 
ou tpu t (1  to 3 ms) may occu r with ou t th e rated cu rrent being  su pplied 
to each  of th e  sensors.  For th is reason, se ries connection of 
proximity sensors is not recommended.  However, if proximity 
sensors mu st be connected in series, a resistor of 1 0 kΩ mu st be pu t 
in parallel to each  of th e sensors. Note th at th e maximu m leakag e 
cu rrent in a series connection will be 3 .5 mA.  Operation lag  also will 
occu r, resu lting  in increased  voltag e  d rop, and th e  operation 
indicator lamp will not lig h t.

Operation lag  = 
4 0 ms x (No. of sensors in series - 1 )

Voltag e drop = 
Voltag e drop of sing le sensor x No. of sensors in series 

Parallel connection (OR s witching circuit)
If two or more proximity sensors are connected in parallel, total 
leakag e cu rrent increases according  to th e following  formu la, and 
may resu lt in th e  load not tu rning  OFF.  (Leakag e  cu rrent = 
Leakag e cu rrent of sing le sensor x No. of sensors in parallel)
Wh en two or more sensors in parallel tu rn ON, one (or more) of 
th eir operating  indicators may not lig h t u p.  Th is is normal.

Load

Load

A B
FL7 M-2    6
FL7 M-3    6
FL7 M-7    6
FL7 M-1 0    6
FL7 M-2    6 H
FL7 M-3    6 H
FL7 M-7    6 H
FL7 M-1 0    6

FL7 M-2    6 H   
FL7 M-3    6 H   
FL7 M-7    6 H   
FL7 M-1 0    6    

FL7    -2    6 H
FL7 M-3    6 H
FL7 M-7    6 H
FL7 M-1 0    6
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