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Fiber insertion indicators for instant verification I

You can tell at a glance whether fiber wires are inserted in the correct positions.

Light receiving Light receivin"g
element element

Large LED Indicators

Three-dimensional indicators provide operators with
superb visibility of sensor status from a distance.

& l/ D3RF

%onventional model)
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Cover with wide
opening angle )

The cover opens up 180°, keeping
it out of the way of the buttons.

In addition, the display is clearly
visible because the cover hides

only the buttons.

Larger Buttons for Secure Operation

Larger buttons with the tilted top e

shape help operators easy setting -
ey Ry -

Of i i

Easy-to-read OLED display Stretch display mode of received

Normal
m Easy monnoring o Iarger
changes in dispalyed values
50 |
times 5000 15500

In addition to clear and detailed detection status and values ||ght amount
displayed on the OLED display, the setting menu can be displayed Displayed values of threshold and received light amounts can be
in English, Japanese, Korean, Simplified Chinese or Spanish. set to be multiplied by 10 or 50 for easier perception.
D3RF D4RF
(conventional model: 7-segment characters) 10
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Hold display

Amounts of received light can be set to display at peak/bottom values.
This makes you easier to grasp exact values of detection to adjust a
threshold with correct operation margin.

The received light amount fluctuates in real time,

making it difficult to read the display.

Without object Without object
Sl 500 5500
With object With object

Sl . 3500 -

Enhanced detection in a long distance

High-power LEDs combined with a lens designed for high efficiency
increased the sensing distance.

This ensures detection that is stable and resistant to dust and contamination.

Fiber unit: NF-DHO1
(diffuse reflective/
180°C heat resistance)

D2RF

(conventional —— 250 mm

model) .

1.8 times

D3RF
(conventional ===l 450 mm

model)

1.5 times
DARF  =tsife- 675 mm
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Batch setting to connect amplfiers

Max. 16 units of fiber amplifier can be connected. Settings such as
"Copy to all", " Zeroing all" and "All teach" are copied from the main
unit to the expansion units as a batch.

Batch settings such as "Copy to all", "Zeroing all" and "All teach" can be made.
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main unit

Ultra-fast response time

Response time can be selected from 6 speed modes, as fast as 16 ps.
This facilitates 30,000 or more objects to be detected in 1 second.
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NEW MODEL Analog output model

Selectable according to your analog devices. * Current output: 4 to 20 mA * Voltage output: 0to 10Vorito5V

M Applications B Useful functions
Detection of film meandering Manual adjustment of the Aanalog output range
Fiber sensor amplifier with analog output can feedback the position of the edge The analog output range set with the teach function can be changed manually.

by analog output.
[Setting examples]

When the received light amount is within the analog output range (200 to 800),
a current of 4 to 20 mA is output.

. Output current
(mA)

20

18

16

14

12

Output range

Screen fiber unit NF-TS40 can be utilized for web alignment control.
It has 40 mm width screen beam and in that area the sensor can detect edge

1
2 ;
1
1

of the film. Received
(] 100 200 300 400 500 600 700 800 light amount
Minimum Maximum
Display the setting analog output values | s800 5 5 5
(4 mA — 200, 20 mA — 800) 200

Ramco Innovations www.ramcoi.com 05 nsales@ramcoi.com 800-280-6933
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NEW MODELS |nter-connection for communication unit

Select from the following when using D4RF with network connection (UC2-I0OL).
* Cord-less model without power supply and output wires * No OLED display saves power

M Connect to PLC via 10-Link gateway (UC2-I10L)

¢ Max. 16 units of fiber amplifiers can be connected.
e Communication of output and identification.
* Reduced wiring : Simply connect to gateway.

Cable-less models are also available. 10-Link gateway

- . i e D4RF uc2-IoL
(When Intel’-connec“ng fOUI’ or more flber ampllflers, SUPP'V - * Use UC2 with firmware version 2.1.0.R or later (from lot 2307).
power not only to the UC2 but also to the fiber amplifier master PLC HMI

unit on the left end.) 1o 00 01000 &
* Low current consumption : Models without OLED displays are sl
also available.

=

120 24 VDC

10-Link Master

Cable-less models UR Series

“

D4RF-TM-0 n Power supply
Connectupto 16 [i= device

D4RRF-TS-0 interconnection [

D4RF-S fiber amplifiers to ov Ry

the 10-Link Master

..
ucz
oL

Output

Identification

* Serial number

* Firmware version

* Temperature

* Operation time

* Received light, etc.

Models without OLED displays

D4RF-MC4
D4RF-S

Ramco Innovations www.ramcoi.com 06 nsales@ramcoi.com 800-280-6933
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I0-Link compatible equipment connection example

PLC CC-LinkIE TSN Etheret/IP
CC-Link IE Bietd Waodbus TCP
CC-Link IE @ieidpasic EtherCAT~

Fiber Amplifier
D4RF Series

Displacement
Sensor
CD2H Series

Sensor

Photoelectric

Z4/Z4B Series

10-Link Master UR Series

Non-contact
Thermometer
SA-80T-410

TOF Sensor
TOF-DL250GC

Contributes to smart factories

with 10-Link support

I0-Link is one of technology that connects
sensors and actuators to Industrial Ethernet
using digital signals to promote smart factories.
OPTEX FA contributes to the development of
smart factories by expanding the range of 10-Link
compatible products.

Ramco Innovations www.ramcoi.com

10-Link Gateway
uC2-10L

Through-beam
Edge Laser Sensor
TD1 Series

IO-Link Hub UR-DS Series

Fiber Amplifier
D3RF/D3WF
Series

Displacement
Sensor Amplifier
CDA Series

Displacement
Sensor
CD22 Series

Three advantages of deploying 10-Link

Advantages of
= |O-Link Introduction 1 =

Sensor information status monitoring
leads to predictive maintenance and
reduced downtime.

Advantages of
= |O-Link Introduction 2 =

O-g]

The storage of sensor setting information
allows for immediate restoration even if
the sensor is replaced, improving
maintainability.

Advantages of
= |0-Link Introduction 3 =

N

Converts measured value to digital
signals for transmission to PLC, making
them resistant to noise and enabling
long-distance communication.

07
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M Lineup

Yes 2outputs | 1input - - D4RF-TD ©IO-Link
Stand-alone 1 swichable
- - - IO-Link
models Yes 1 output output/input D4RF-T @ i
) 1 analog
Yes 1output | 1input output D4RF-TA
Cable Main Yes 2outputs | 1input - - D4RF-TDM
. unit 1 swichable
n er-‘ Yes 1 output - outputfinput D4RF-TM
connection
models . Yes 2outputs | 1input - - D4RF-TDS
Expansion
unit 1 swichable s
Yes 1 output - outputfinput D4RF-T
Stand-alone . ’ 1 swichable SR )
models & atelt . output/input -TC4 @T0-Link
1 swichable c
Yes 1 output - outputfinput D4RF-TMC4
Main
unit
Connector Inter- No - - o o D4RF-MC4
connection
models
i 1 swichabl
Expansion Yes 1 output - swichable - DA4RF-TSC4
unit output/input
Mai
an Yes - - - - D4RF-TM-0
unit
Inter- B
Cable-less |connection Yes - - - D4RF-TS-0
models
Expansion
unit
No - - - - D4RF-S
Ramco Innovations www.ramcoi.com 08

B Options/Accessories

nsales@ramcoi.com 800-280-6933

Connector cables

Straight

M84CN-2S Cable length: 2 m
M84CN-5S Cable length: 5 m
M84CN-10S Cable length: 10 m

L-shaped

M84CN-2L Cable length: 2 m
M84CN-5L Cable length: 5 m
M84CN-10L Cable length: 10 m

End plate
BEF-EB01-W190
(2 piece)

Refrective sheet
Diamond grade sheet

100 x 100 mm (adhesive type)
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B Dimensions .. nm)

B Stand-alone and inter-connection models (with display and keys)
(D4RF-TD/-T/-TA/-TDM/-TM/-TDS/-TS/-TC4/-TMC4/-TSC4/-TM-0/-TS-0)

Amplifier
Connector models

51.9 (inter-connection main unit
and expansion units only)

|

1

|
=

. K FASTUS
b

Mo
DEXZ]

]

Inter-connection expansion

51.9 (inter-connection
expansion units only)

Cable models

M Inter-connection models (without display and keys)
(D4RF-MC4/D4RF-S)

Amplifier
Connector models

51.9

|

|

— i
C=h FASTUS ]

51.9 (inter-connection ;

expansion units only) |

|

Expansion units only

0.7 79.15 |
; q r
M8 4-pin plug
Cable length: 2 m @4.0 *! 2x 2.3 connector *?
5 wires, 4 wires, 3 wires, o
or 2 wires x 0.18 mm? R$/ ] =
© ]
< s¢ < <
=] © =]
= 10 i
10.5 18.8 36.6
74.25

*1 D4RF-TM-0 and D4RF-TS-0 are not equipped with connectors and cables.

units only
0.7 79.15
Open angle
[ approx. 135° or 180°
=Y | {\
@ 2x02.3 / M8 4-pin plug
connector *'
R% g =
© ©
& < <
10 2
10.5 18.8 36.6
74.25
Optional
Mounting bracket
2-R2.1

10.5

35
2-R1.6 2
1
nﬁ@a = : fj
= = e
35| |95 | 8 2-R1.6

Ramco Innovations www.ramcoi.com

Optional

*2 D4RF-S is not equipped with connectors and cables.

Connector cable

i 32 i L
SR e

M8 x 1

Cable material: PVC

Conductor cross-section: 4-wire x 0.25 mm?

*
<
[}

i
U m8x

210

Cable material: PVC

L = 2,000 mm (MB4CN-2S)
L = 5,000 mm (M84CN-5S)
L = 10,000 mm (M84CN-10S)

L =2,000 mm (M84CN-2L)
L = 5,000 mm (M84CN-5L)
Conductor cross-section: 4-wire x 0.25 mm? L = 10,000 mm (M84CN-10L)

09 nsales@ramcoi.com 800-280-6933
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M 1/0O circuit diagrams

H Stand-alone model (I0-Link device)

[1-output and 1-switchable-output/input models]

[2-outputs and 1-input models]

I Inter-connection model

[1-output and 1-switchable-output/input models, including models without output/input wires]
(D4RF-TM/D4RF-TS/D4RF-TMC4/D4RF-TSC4/D4RF-MC4/D4RF-S)

(D4RF-T/D4RF-TC4) (D4RF-TD)
10-Link mode M8 connector 10-Link mode
—— Brown pin layout ——— Brown
- L+ * L+
| x 1-output + 1-input setting | %
! F: ) @bl @clQ ! % Al
Ej : Black® .o - bt | Back oo
. (o Q y
! ® L/ \@ M !
--1-h N @ L+ ) e A
EQ 3 White @ DIDO ) 3 Gray Do
--1-5 [ 2-output setting - - - =5 White
o @®D0  @cQ T DI
| Blue @ (\B‘S) | Blue y
B, S —— 5 @ B —
2N
DL+ @M

[1-output and 1-switchable-output/input models] (D4RF-T/D4RF-TC4)

SI0 mode (standard I/0O mode)

M8 connector

@ Control output

@ov

| When used as

NPN setting pin layout
—————-—— Brown 0) 1-output + 1-input setting
M 121030 VDC (@ External input
x —~
i ‘R Load \o Q/
R o Q
1 Black @) ontrol , Sty
1 ontroloutput 1 ) 15 5 30 vDC
I
I
I

! control output 2

External input/control

output 2

&l When used as

2-output setting
(@ Control output 2 @) Control output 1

SI0 mode (standard I/O mode)

PNP or Push-pull setting

Brown

1210 30 VDC

When used as control output 2

Control output 1

"al When used as
! {J external input

External input/control
output 2

‘When used as control output 2

NPN setting

Brown (D*

M8 connector
pin layout

1210 24 VDC . )
1-output + 1-input setting
Foad (@ External input @ Control output
Black @* -
- Control output 1 (\0 O§)
o Q
When used as / *w"\
control output 2 M 12t024VDC @OV
External input/  (main unit) (main unit)

control output 2 2-output setting

T When used as (® Control output 2 @ Control output 1

PNP or Push-pull setting

Brown (D*

v
Black @*

12t0 24 VDC

When used as
ontrol output 2

Control output 1

"al When used as
LIJ external input

External input/

White @*

control output 2
When used as

1 9! external input \g’\;/
| Blue ® ( )
oV 2 O\

N
@M 12t030VDC @0V

ov

i
1% external input \”%/ control output 2
Blue @ (O o)) Blue 3)* J
oV 2 Q oV
—m== R ===
@®12t024VDC @OV
(main unit) (main unit)
[2-outputs and 1-input models] (D4RF-TDM/D4RF-TDS)
NPN setting PNP or Push-pull setting
Brown*® J Brown*®
oy 1210 24 VDG " % il 1210 24VDC
i
I
-Loa |
v NS 5 2 2
Black |
Control output 1 t Control output 1
i
Ho
Loa N
" Gray
Gray e Control output 2
Control output 2 ] j‘;‘ 2
-1+ |
i White ) i )
—<t ; External input —<t ; External input
| Blue* o . l l
TS ov. . e 0 ov

[2-outputs and 1-input models] (D4RF-TD)
SI0 mode (standard /0 mode)

SI0 mode (standard /0 mode)

NPN setting

Brown

Load|
Black

120 30 VDC

Control output 1

Load|
Gra)
4 Control output 2

White

Blue

External input

1 oV

PNP or Push-pull setting

,,,,,,,,,,,,,,, Brown

Black|

12t0 30 VDC

2
Load||Load|

K -
! Load||Load|
;%1 yy

I

]

I

I

Gray

Control output 1

White

Control output 2

Blue J

External input

oV

M Analog output model (D4RF-TA)

NPN setting
—— 7 Brown
12t0 24 VDC
4
171 Loa
Yy
Black
% Shield Analog input device
‘ G
} = Control output
‘L
White )
External input
Bl
I S 2R I S ov

PNP or Push-pull setting

——— Brown
12t0 24 VDC
'Y
7 Load|
yYyy e
Black
% Shield Analog input device
tl Gray
T Control output
" Load|
White T .
— External input
Blue J
PR A S oV

*1 When 1/O polarity is set to Push-pull and the sensor is connected with plus common circuits. *2 When 1/0 polarity is set to Push-pull or PNP and the sensor is connected with minus common circuits. *3 Power supply wires (Brown (D, Blue 3)) are not equipped on the inter-connection expansion units.
*4 Input and output wires (White @), Black (@) are not equipped on models “Without output/input wires”

Ramco Innovations www.ramcoi.com
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B Specifications

Model 1 output and 1 switchable | Cable D4RF-T
output/input*! Connector D4RF-TC4 -
2 outputs and 1 input | Cable D4RF-TD
Analog output Cable - D4RF-TA

Light source

4-element Red LED (wavelength: 660 nm)

Response time

16 ps, 70 ps, 250 ps, 500 ps, 1 ms, 2 ms, 8 ms

1 output: Max. 100 mA, 2 outputs: Max. 50 mA/30 VDC, residual voltage: 1.8 V or less

Teach Mode Channel A (analog output) setting: Analog 2 points teach, Analog auto teach, Manual
1 point, 2 points, Auto, Through, 1-point Zone, 2-point Zone, Manual Channel 1 (control output) setting: 1 point, 2 points, Auto, Through, 1-point Zone,
2-point Zone, Manual
Display | Digital display OLED display 128 x 22 pixel
Menu languages: English, Japanese, Korean, Simplified Chinese, Spanish
Indicators 2 x Output indicator (orange), Power indicator (green): Lights up when power is on Control output indicator (orange), Analog output indicator (orange), Power indicator
(blinks during 10-Link communication for stand-alone unit) (green): Lights up when power is on

Interface | Control output NPN/PNP open collector or Push-pull selectable by setting NPN/PNP open collector or Push-pull selectable by setting

Max. 50 mA/30 VDC, residual voltage: 1.8 V or less

Analog output Current output: 4 to 20 mA, load impedance: 300 ohm or less
) Voltage output: 0to 10V, 1to 5V, output impedance: 100 ohm or less, selectable by setting
External input Teach, Counter-reset, Emitter off or Preset loading™ Teach, Counter-reset, Emitter off, Hold out reset or Preset loading
10-Link Control output 1 is switchable to 10-Link -
10-Link Revision 11 -
Baud rate COM 3 (230.4 kbps) R
Number of process input data bytes 4 bytes -
Minimum cycle time 0.5 ms -
Timer function On delay, Off delay, On/off delay, Pulse output, On delay pulse, Adjustable 1 to 30,000 ms
Output mode Light ON/Dark ON, selectable by setting
Connection Cable model: 2 m, 5 wires with 2-output and 1-input models, 4 wires with 1-output c
) ) o ) ) ) able length 2 m
and 1-swichable-output/input models, Minimum bending radius: 4 x cable diameter Minimum bending radius: 4 x cable diameter
Connector model: M8 4-pin plug connector
Insulation resistance 20 Megohm or more (with 500 VDC)
Rating Supply SI0 mode 1210 30 VDC + 10% including 10% ripple (p-p) 121024 VDC = 10% including 10% ripple (p-p)
voltage | 10-Link mode 1810 30 VDC + 10% including 10% ripple (p-p) -
Current Eco mode: Off 870 mW max. (29 mA or less at 30 VDC, 33 mA or less at 24 VDC, 52 mA or less at 12 VDC) 840 mW max. (35 mA or less at 24 VDC, 52 mA or less at 12 VDC)
consumption| Eco mode: On 780 mW max. (26 mA or less at 30 VDC, 29 mA or less at 24 VDC, 43 mA or less at 12 VDC) 744 mW max. (31 mA or less at 24 VDC, 43 mA or less at 12 VDC)

Warm-up time

300

ms

Applicable EMC EU EMC directive (2014/30/EU) UK directive EMC (The Electromagnetic Compatibility Regulations 2016)

regulations Environment EU RoHS directive (2011/65/EU) UK RoHS (The Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic Equipment Regulations 2012) China RoHS (MIIT Order No.32)
Applicable standards EN 60947-5-2

NRTL certification UL Listed or Recognized Components Proximity Switch Certified for US and Canada \ UL Recognized Component Proximity Switch Certified for US and Canada

Company standards

Noise resistance: Fe

ilen Level 4 cleared

Protection circuit Reverse connection protection, Overcurrent protection

Environmental| Ambient temperature/humidity -25 to 55°C/35 to 85% RH (no freezing or condensation)

resistance Ambient illuminance Sunlight: 10000 Ix or less, Incandescent light: 3000 Ix or less
Vibration resistance 10 to 55 Hz, Double amplitude 1.5 mm; 2 hours in each of the X, Y, and Z directions
Shock resistance Approx. 50 G (5600 m/s?) 3 times in each of the X, Y, and Z directions

Degree of protection

P54

Material Housing, cover: PC
Weight Cable model: Approx. 71 g Connector model: Approx. 25 g Approx. 71 g
Included items Mounting bracket, Instruction manual

*1: Input/output is not switchable for analog output.
*2: Preset loading is selectable only on 2-output and 1-output models.

Ramco Innovations www.ramcoi.com
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Il Model specifications

B Common specifications

Model

1 output and 1 switchable | Cable D4RF-TM D4RF-TS - - - -
output/input Connector| D4RF-TMC4 D4RF-TSC4 - - ° =
2 outputs and 1 input | Cable D4RF-TDM D4RF-TDS - - - -
Without output/input wires | Connector - - - - D4RF-MC4 -
Cable-less - - D4RF-TM-0 D4RF-TS-0 - D4RF-S

Light source

4-element Red LED (wavelength: 660 n

m)

Applicable
regulations

EMC

EU EMC directive (2014/30/EV)

UK directive EMC (The Electromagnetic Compatibility

Regulations 2016)

Environment

EU RoHS directive (2011/65/EU)

UK RoHS (The Restriction of the Use of Certain
Hazardous Substances in Electrical and Electronic

Equipment Regulations 2012)
China RoHS (MIIT Order No.32)

Applicable standards

EN 60947-5-2

NRTL certification

UL Listed or Recognized Components Proximity

Switch Certified for US and Canada

Company standards

Noise resistance: Feilen Level 4 cleared

Protection circuit

Reverse connection protection, Overcurrent protection

selectable by setting
1 output: Max. 100 mA, 2 outputs: Max. 50
mA/30 VDC, residual voltage: 1.8 V or less

Response| Stand-alone use 16 s, 70 s, 250 s, B B ~ B
time 500 ps, 1ms, 2ms, 8 ms )
Inter-connection use 22 ps, 70 ys, 250 ps, 500 ps, 1 ms, 2ms, 8 ms
Teach Mode 1 point, 2 points, Auto, Through, 1-point Zone, 2-point Zone, Manual
Display| Digital display OLED display 128 x 22 pixel Menu languages: English, Japanese, Korean, Simplified Chinese, Spanish \ -
Indicators 2 x Output indicator (orange), Power indicator (green): Lights up when power is on
Interface| Control output*' NPN/PNP open collector or Push-pull

External input

Teach, Counter-reset, Emitter off or Preset
loading®

Environmental| Ambient temperature™* )
) . -25 10 55°C/35 to 85% RH (no freezing or condensation)

resistance | /humidity
Ambient illuminance | Sunlight: 10000 Ix or less, Incandescent light: 3000 Ix or less
Vibration resistance | 101055 Hz, Double amplitude 1.5 mm; 2 hours in each of the X, Y, and Z directions
Shock resistance | Approx. 50 G (500 m/s?) 3times in each of the X, Y, and Z directions
Degree of protection IP54

Material Housing, cover: PC

Number of units with cross talk prevention

Response time 22 ys: 2 units, 70 ps: 3 units, 250 ps: 4 units, 500 ps: 9 units, 1 ms: 9 units, 2 ms: 12 units, 8 ms: 14 units (including main unit)

Included accessories

Mounting bracket, Instruction manual

Timer function

On delay, Off delay, On/off delay, Pulse output, On delay pulse, Adjustable 1 to 30,000 ms

Connector model: Approx. 25 g

Output mode Light ON/Dark ON, selectable by setting
Number of connecable units Max. 16 units (including main unit)
Connection Cable model: 2m,
Minimum bending radius: 4 x cable diameter Connector model:
§wirgs with 2-outputs gnd T-input main unjt mgdels‘ M8 4-pin plug Without cable or
4wires with 1-output and 1-swichable-output/input main unit models, Without cable or connector connector connector
3wires with 2-outputs and 1-input expansion unit models, (For supplying
2vires wih 1-output and 1-swichable outputfinput expansion Uit modls, power)
Connector model: M8 4-pin plug connector
Insulation resistance 20 Megohm or more (with 500 VDC)
Rating | Supply voltage Supplied directly or from | Supplied from main unit or ] o ] Supplied directly or from Supplied from
communication unit communication unit*® Supplied from communication unit** communication unit communication unit*®
PAVDC10% | 121024VDC£10%  121024VDC = 10% 12024VDC£10% | 121024VDC = 10%
including 10% ripple (p-p) | including 10% ripple (p-p) including 10% ripple (p-p) including 10% ripple (p-p)|including 10% ripple (p-p)
Current Eco mode: Off 792 mW max. 720 mW max. 624 mW max.
consumption" (33mA o less at 24 VDC, 52 mA or less at 12 VDC) | (30 mA or less at 24 VDC, 49 mA or less at 12 VDC)| (26 mA or less at 24 VDC, 41 mA or less at 12 VDC)
Eco mode: On 696 mW max. 624 mW max. i}
(29mA or less at 24 VDC, 43 mA or less at 12 VDC) | (26 mA or less at 24 VDC, 41 mA or less at 12 VDC)
Weight Cable models: Approx. 71 g (including cable),

Approx. 23 g

*1: The load current and ambient temperature are limited by the number of connected units (including inter-connection main unit) as shown in the table below.
Standard inter-connection use: 20 mA when connected with a 1-output setting or 10 mA with a 2-output setting.
*2: Preset loading is selectable only on 2-output and 1-output models.
*3: For details on supplying power from the communication unit, refer to the instruction manual of the respective communication unit.
*4: The upper ambient temperature limit is as follows depending on the number of connected units.
3 to 5 connected units: 50°C, 6 to 16 connected units: 45°C (When used as UL certified product, 6 to 8 connected units: 45°C, 9 to 16 connected units: 40°C)

@ Specifications are subject to change without prior notice.

C
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CA
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LISTED

QRTEX

OPTEX

91 Chudoji-Awata-cho, Shimogyo-ku, Kyoto 600-8815 JAPAN

FA CO,LTD

TEL. +81-75-325-1314
https://www.optex-fa.com

FAX. +81-75-325-2936
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