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Allen-Bradley

- 2

3-10     ControlNet 



1786-RPFS

1786-RPFS 0-300M

6.9dB

200 HSC

1786-RPFS

200 HSC

AG-PA002C-EN-P ControlNet

1786-RPFM

1786-RPFM 0-3km

ControlNet 3000km 9843ft

13.3db

62.5/125

62.5/125 1786-RPFM

RPFRL RPFRXL

TIP

ControlNet      3-11



1786-RPFRL ( )

1786-RPFRL 0-10km

ControlNet 10000m 32,810ft

1786-RPFRXL ( )

1786-RPFRL 0-20km

ControlNet 20000 m 65,620ft

3-12     ControlNet 



13.3db 3db 10db 1km

4.2db

4.2db 0 60

20

6.9db

25 60

1

db

2

1.5db

X2
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3

X ( /km)

4

2 3 1

• 2 3 1

• 2 3 1

1+2+3=

1.5+3+1.5 6dB

km =

-

          db/km

3-14     ControlNet 



• 60 4.2db 25

6.9db

• 2 1.5db

• 650nm 10.0db/km

0.5 1.0db

60 120

170 25 290 340

=

=2X1.5db=3.0db

 (km)=

-

          db/km

60 km = 4.2db-3.0db / 10.0db/km=120

20 km = 6.9db-3.0db / 10.0db/km=390
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1786-RPFM 13.3db

13.3db

/ 1786-RPFM

0 60

- 13.3db

- 0.5db

- 1300nm 1.0db/km

3-16     ControlNet 



 

= =2X0.5db=1.0db

km =

       -

                            db/km

km = 13.3db-1.0db / 1.0db/km = 13.3km

2x  + * 1300nm

2*  + * 1300nm <13.3db

2*.5db + 3km * 1.0db/km = 5.5db<13.3db

4*  + 

  + L1(km)* (db/km) + L2(km)* (db/km)

1+2+3+4+5=

.5+.75+.5+2.25+.5=4.5db
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1.0db

12.3km

1786-RPFRL/RPFRXL

3-18     ControlNet 



ControlNet

/

121µs

121µs

ControlNet

3.B    ControlNet
ControlNet

1786-RPD,RPTD 815ns

1786-RPCD 100ns

1786-RPA 901ns

1786-RPFS 94ns

1786-RPFRL 550ns

1786-RPFRXL 550ns

1786-RPFM 153ns

62.5 5.01ns/m

200 5.01ns/m

4.17ns/m
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3-21 3.8

1 PLC Flex I/O

2 1786RPCD

3 1000

4 1786RPA 1786RPFS

5 62.5 3000

6 1786RPA RPFS

7 200 100

8 1786RPA 1786RPFS

9 20

3-20     ControlNet 



3.8  

1 750m X 4.17ns/m = 3.1 µs

2 901ns + 100ns = 1.0 µs

3 1000m X 4.17ns/m = 4.2 µs

4 901ns + 153ns = 1.1 µs

5 3000m X 5.01ns/m = 15.03 µs

6 901ns + 153ns + 100ns = 1.2 µs

7 100m X 5.01ns/m = 0.5 µs

8 901ns + 100ns = 1.0 µs

9 20m X 5.01ns/m = 0.1 µs

= 27.1 µs
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A B

6.4 s

• A B

• A 3500m B 3000m

  

3.9

3-22     ControlNet 



A

1 1000m X 4.17ns/m = 4.2 µs

2 901ns + 153ns = 1.1 µs

3 3500m X 5.01ns/m = 17.5 µs

4 901ns + 153ns = 1.1 µs

5 3500m X 5.01ns/m = 17.5 µs

6 901ns + 153ns = 1.1 µs

7 1000m X 4.17ns/m = 4.2 µs

A = 44.6 µs

B

1 1000m X 4.17ns/m = 4.2 µs

2 901ns + 153ns = 1.1 µs

3 3000m X 5.01ns/m = 15.0 µs

4 901ns + 153ns = 1.1 µs

5 3000m X 5.01ns/m = 15.0 µs

6 901ns + 153ns = 1.1 µs

7 1000m X 4.17ns/m = 4.2 µs

A = 42 µs

 =

A - B =44.6 µs - 42 µs = 2.6 µs

ControlNet      3-23



RSNetWorx For ControlNet

NUT SMAX UMAX RSNetWorx

RSNetWorx

9399-CNETGR RSNetWorx For ControlNet

3-24     ControlNet 



4-2

4-2

4-2

4-3

4-5

4-5

4-5

4-6

4-8

4-10

4-11

4-13

4



1786-RPFS

1786-RPFM,RPFRL

RPFXL

4-2     ControlNet 



4.A

• 

• 

• 

• 

   

• 

  

• 

  

  

• 
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4.A

• 

  

  

• 

• 

  

  

• 

  

  

• 

  

  

• 

  

• 20

  10

• 

4-4     ControlNet 
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1. 

2. 

    

3. 

    • 

    • 

    • 

    • 

    • 

      

4. 

    a. 

    b. 

        

    c. 

5. 

360

360 360

4-6     ControlNet 



6. 

    

7. 

    

8. 3 1

9. 

10. OTDR( )

11. 

8
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3/8"

1. 

    • 

    • 

    • 

    • 

      

2. 

3. 

    • 

    • 

      

4. 50 15

    

5. 

    • 

    • 

4-8     ControlNet 



ControlNet     4-9

6

• 2

0.6

•

1 0.3

1/4"

7 1 0.3

8

9 4-5

10

11

12

13 OTDR

14

15



4-10    ControlNet

16

17

18

19

20

21

•

•

• 36 48 1 1.2

•

•



ControlNet     4-11

1

2

3 36 1

4

5

a.

b.

8

c.

6



4-12    ControlNet

7

8

9

10

11 OTDR

12
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1

3 1 50 100

15 30

2 500 150

1 0.3



4-14    ControlNet

3

4

4 2 5

5 OTDR

6



ControlNet     5-1

ControlNet

5-1

ControlNet 5-2

Zipcord 5-3

5-5

5-6

200 HSC 5-7

62.5 5-7

5-7

Zipcord

5



5-2    ControlNet

ControlNet 1786-RPA

1786-RPFS 1786-RPFM FPFR(X)

L

1786-RPA

1786-RPFS,-RPFM,-RPFR(X)L

DIN 4

1786-RPFS 1786-RPFM

1786-RPFR(X)L RPA

•

•

•

•

• NEMA

•

5

•

ControlNet



ControlNet     5-3

Zipcord

5.A  

ControlNet 1786-RPA 1786-IN013B-EN-P

ControlNet 1786-5.12

1786-RPFS

ControlNet 1786-IN011B-EN-P

1786-RPFM

ControlNet 1786-IN003B-EN-P

1786-RPFL/RPFXL

Zipcord 650 200/230 versalink

V- Zipcord

5.1    Zipcord

1786-RPFM

5-4 5.2



5-4    ControlNet

1786-RPA 1786-RPFS 1786-RPA 1786-RPFS

Rx

CH1 CH2 CH1 CH2

Tx Rx Tx Rx Tx Rx Tx
 

 

42314

5.2    

1 2



ControlNet     5-5

5.3    

1786-RPFM RX

1786-RPFM TX

1 2

1786-RPFS 200

(Hard Clad Silica) 650nm versalink

1786-RPFM 62.5/125µm

ST 1300nm



5-6    ControlNet

2 216

Corning unicam ST

1786-RPFM

13.3dB

1300nm 1.5dB/km

Allen-Bradley

-



ControlNet     5-7

200 HCS

62.5

1786-RPFS

1786-RPFS 0

300 Versalink V-

AG-PA002C-EN-P ControlNet

1786-RPFM

1786-RPFM ControlNet

3km 9843ft ,

1786-RPFS

AG-

PA002C-EN-P ControlNet

1786-RPFM 1786-RPFR(X)L



5-8    ControlNet

1786-RPFS

200/230 HCS

Versalink V-

650nm

4.2dB

1786-RPFM

62.5/125

ST(r) 

1300nm

13.31

 

1786-RPFM ST

•

•

•

•



    6-16

6-1

6-2

6-2
® UniCam® 6-4

AG-PA002C-EN-P ControlNet

ControlNet 75

MT-RJ

MT-RJ

<300 1786-RPFS



6-2    

MT-RJ ST

® Unicam® ST

ST

/ MT-RJ

Daughter cards

Unicam MT-RJ ST

Unicam



    6-3

MT-RJ

ST

1

2

3

4

5



6-4    

®

UniCam®

Corning Cable Systems

 UniCam

54°F

15



    6-5

UniCam ST

•

•

•

•

•

•

•

•



6-6    

UniCam

•

•

•

UniCam

1

2

3

UP" 90

ST

4 UP



    6-7

1

2 40mm 1.5

3 16AWG 40mm

4

5 11mm 0.43

6 11mm 11mm

7

5mm 0.2

8 10mm 0.43 900um

9 203um No-Nik 41mm 1.6

10

10mm



6-8    

1

2

8.5

3

4

5

6

7



    6-9

8

•

•

2

0.08

9 90

10

11 180

12

13

14

Loctite 411

UniCam
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    7-17

7-1

7-2

OTDR 7-4

7-5

RSNetWorx For ControlNet

NUT SMAX UMAX RSNetWorx

RSNetWorx

9399-CNETGR  RSNetWorx For ControlNet

RSNetWorx



7-2    

13.3dB

7.A 

1786-RPFS 640nm 200/230µ
1786-RPFM 1300nm 62.5/125µ

1786-RPFRL 1300nm 62.5/125µ
1786-RPFRXL 1300nm 9µ



    7-3

640nm

1300nm

•

•

•

•

•

•

•

•



7-4    

OTDR OTDR

OTDR

OTDR

OTDR

•

•

•

•

•



    7-5

LED

LED

7.B 1786-RPA LED

•

•

•

/

•

•

• 75

•

/ •

• /

/ ControlNet

1 2

7.C 1786-RPFS 1786-RPFM(1) LED

LED •

• 1786-RPA

•

•

LED  / •

LED   •

LED  / •

(1)    1876-RPFRL 1786-RPFPXL LED



7-6    



    7-7



7-8    



    7-9



7-10    



    1

APD( )

dB/km

BER

1E-9

1000M 1



2    

dB

10  log(Pout/Pin)

dBM

1mw 10  log(Poptical/1mw)

dB

LED( )

(NA)

α
NA = Sinα = sqrt (n1^2 - n2^2)

n1 n2



    3

(NUT)

OTDR

/

=10  log (P
in
/P

back
)



4    

Smax

ControlNet

BER

Umax

ControlNet
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13.3 db 3-17

1786-FSKIT 2-4

1786-RPA 1-11, 2-8, 3-19

1786-RPCD 1-11

1786-RPFM 1-10, 2-4, 3-11, 3-17, 3-19, 7-2

1786-RPFM, RPFRL,  RPFRXL 3-12, 2-8

1786-RPFRL 1-10, 2-4, 3-11, 7-2

1786-RPFRXL 1-10, 2-4, 3-11, 7-2

1786-RPFS 1-10, 1-11, 2-4, 3-10, 3-19, 7-2

1797-RPA 2-4

A

AG-PA002C-EN-P 1-3, 1-8, 1-13, 3-11

 3-17

7-3

3-13

B

BNC  1-10, 2-8

 1-5, 2-2

C

 1-10, 2-8

CNET-IN002A-US-P- 2-9

CNET-IN003A-US-P 2-9

ControlNet 

 1-10, 2-8

 1-5, 2-2

   1-5, 2-2

1-15, 2-13, 6-9

 1-5, 2-2

 2-8

 P-2

 1-5, 1-11, 2-2, 2-9

 1-5, 2-2

 1-5, 1-15, 2-2

 1-5, 2-2

ControlNet  1-4, 2-1

 3-11

D

 3-19
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E

 1-2

EMI  1-4, 2-1

 1-3

F

 1-10

 2-8

 1-3

1-8, 1-9,2-3

1-10, 3-11

 2-7

 2-4

 1-11, 1-12, 2-

8

 2-9

G

 3-11

 4-2

H

1-2, 1-11, 2-9

I

 1-3

 1-10

 4-10

 4-7

 4-5

 4-5
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 4-5

 4-11

 4-5

  4-12

 1-2, 1-3

 2-2

L

LED  7-5

1-5, 2-2

 1-3

 3-13

 7-3

M

 3-19

 3-22

 2-10

MT-RJ 1-10, 1-13

N

 7-1

 1-5

 1-12

O

OTDR  7-4

P
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1-14

 1-9

 P-2

AG2.2 1-3, 1-8

R

 3-22

 1-5, 1-11, 2-2, 2-9

 2-12

 2-11

 2-13

 2-12

 2-11

 2-13

2-9

 1-7

 P-3

P-3

 P-4
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 7-3

M
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 3-22
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