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Less setup time for safety circuits

Plug-in type control unit SF-C11 / SF-C14EX

Quick-connection Easy setup requiring no torque control Removable terminal blocks

Connecting to the light curtain is A spring method is used for the reduce maintenance time

done using plug-in connections, terminal blocks for connections Removable terminal blocks are
Selection which shortens setup and other than to the light curtain. There used. This reduces the work
replacement time. is no need to control tightening required for reconnecting wiring

torques for during maintenance.
SF4B these Flat-tipped screwdriver

SF2B ) terminal B~ Lead wire

e — | blocks. Ferrule (sleeve) terminal
BSF4-AH80 Please arrange separately.)

Control Units

Light Curtains

SF-C10 Uses a
Optical Touch spring method!
Switch
SW-101
P (gther
i
Defll'r?iti ;\co? Release button
Sensing Heights Lead wire insertion hole
Robust type control unit Sl Slim type control unit SF-C13
Metal enclosure with a IP65 protective structure  Slim design
The strong metal enclosure has a built-in safety relay. It 22.5 mm 0.886 in thickness, so can be inserted even
has an IP65 protective structure, so that it can be set up into narrow spaces inside panels.
individually without needing to be inserted into a control
panel. s
IP65 k
¥~ Metal enclosure Slim ™
22.5 mm ||
0.886 in |
Q Spring-type terminal block
Connecting to the light curtain is done / \\ No torque control needed |
SUNQ using plug-in connector connectionsAUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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Building of muting control circuits is easy

Exclusive Control Unit for Light Curtain SF-C10 series

WIRING DIAGRAMS
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DIMENSIONS
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|SF-C14EX]

The method used to build the safety circuit is selectable

It is possible to build muting control circuits using a stand-alone light curtain from the SF4B series. The newly-
released SF-C14EX application expansion unit allows the light curtain, muting sensors and muting lamps to be
connected together directly, so that muting control circuits can be built very easily.

Building

method

— Using SF4B series functions

Muting control
X ; ; Muting
Muting “ g@ lamps
sensors
| I

~— Safety output ~

External devices
(Force-guided relay, etc.)

—
i

Terminal blocks

SF4B
series ~ N 7
No safety relay unit needed

[
SaveS Space' Motor, etc.

Building
method

— Using the SF-C14EX internal circuits

Muting control
) ' k Muting
Muting lamps
sensors
no

Exclusive mating - N\
cable for SF-C14EX

W
R
.
o
0
0

~ Safety output ~

External devices
(Force-guided relay, efc.)

SF4B
series I:ght curtain connector connection. ’
Terminal bl;cks for peripheral circuits available.
ss wiring: | %
LeRedUCed ma’ntenance Motor, etc.

Both safety and productivity can be obtained by stopping only one part of the device

Three safety circuit systems packaged into a single unit!

Three safety circuit systems (D Light curtain output
circuit, @ Muting control circuit, and ® Emergency stop
circuit are packaged into a single unit. Functions that
require multiple safety relay units and muting control
units can be concentrated into a single unit, which
results in large space savings, less wiring and less
installation work.

 Previous mode| puy IIEEEEESII——————

SF4B series Muting sensor Emergencystopbutton
@| @
l saves spacf
vnrlng
) LesS cans fru

ction!

'

'

:

: Safety relay Muting unit ~ Safety relay -
:unit unit
'
'
'

)

External contactor
(Force-guided relay, etc.)

Dy @ @

External contactor
(Force-guided relay, etc.)

Dy @ @

Furthermore, due to they,
semiconductor output,

(D Light curtain output circuit @ Muting control circuit
(®Emergency stop circuit

High-speed response 14 ms (Including light curtain)

High-speed response has been achieved due to the
adoption of the semiconductor output. Avoids the
response delays that occur when using more than

one safety relay unit, and greatly reduces the light
curtain safety distance and improves ease of working.
Of course, it is not necessary to exchange the safety
relays within the unit anymore, which contributes to the
reduction of running cost.

Including light curtain response time

High response speed of 14 ms!
Greatly reduced safety distance!
Previous model

Customer's
logical
connection
circuit
20 ms
|
Total 14 ms: s not requifed.'
Jaceme
Relay rep
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Exclusive Control Unit for Light Curtain SF-C10 Series

Three safety circuit systems can be controlled independently so that equipment can be stopped all together or partially I ESi24

Motors that use muting control and those that do not use it can be controlled independently!

Emergency stop button

FIBER
SENSORS ' essrenreBresmenens W nn 0 o L T R
LASER )
SENSORS Controls the motors that use muting control
PHOTOELECTRIC (robots) and the motors tha_t do not use muting
SENSORS control (turntables) with a single unit.
VICRO When the workpiece comes in, the turntable
PHOTOELECTRIC can be stopped and the robot can keep
SENSORS operating condition, to protect the safety of the
AREA operator and to maintain productivity.
SENSORS
Safety circuit @ : Linked to light curtain beam received /
COMPgrQEﬁPS( interrupted status (partial stop)
PRESSURE When_the light curtain is interrypted (wheq an
SENSORS workpiece enters or a person intrudes), this
~NDUCTIVE  Circuit switches off (open) the safety output and
PROXIMITY stops the turntable.
SENSORS
PARTICULAR Safety circuit @ : Linked to muting control (partial stop)
USE SENSORS )
If an workpiece enters when the turntable
gg#gﬁg has stopped normally, (muting conditions
are achieved), this circuit allows the robot to
WIRE-SAVING operate.
SYSTEMS If an workpiece enters while the turntable is
MEASUREMENT turniqg (muting conditions are not achieved),
SENSORS this circuit switches off (open) the safety output
and stops the robot.
STATIC CONTROL
DEVICES Safety circuit @ : Linked to emergency stop input (all stop)
MA'FEQEEFS{ When the emergency stop button is pressed,
this circuit switches off (open) the safety output
and stops all equipment (turntable and robot).
r— Equipped with blown lamp output for muting lamp
Guide If a lamp in one of the two muting lamps that are
Light Curtains connected to the unit blows, a warning is output. It is
SF4B possible to replace the lamp before both lamps blow and
the equipment stops. In addition, auxiliary output that is
SF2B linked to the muting function, override function and light
BSF4-AH80 curtain control output is also available.
Cuamival] Uiz Function Operation
SF-C10 Auxilia i
ry . ON when the muting
Optical Touch output 1 Muting output function is invalid
Switch
SW-101 Auxiliary : ON when the override
output 2 Override output function is invalid
Proglt::g it i
Definition of Hupiliigy Blown lamp output ON when the muting
Sensing Heights output 3 lamp is normal
Auxiliary Light curtain ON when the light curtain is
output 4 auxiliary output in light interrupted condition

SUNX)

Supports both PNP and NPN polarities

A single model can be used for PNP / NPN input switching, reducing the

number of parts that need to be registered.

SF-C14EX controls three safety
output systems using only a single unit!

Motor using muting

Limit switch
For muting input

Va

SF4B series Turntable

Motor not using muting

Equipped with a digital indicator so that error
details can be understood at a glance!

If a problem should occur, the same output (OFF signal)
as when the object was detected is maintained in order
to ensure safety, and the details of the error appear on
the digital display.

Polarity selection
switch

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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Exclusive Control Unit for Light Curtain SF-C10 series

Designation Appearance Model No. Applicable cable Description
Light curtain connection gibBI?:CBn Use 8-core cable with connector to connect to the light
Connector : curtain.
. (For SF4B series) . .
connection type SF-C11 SF2B-CBo Compatible with up to control category 4.
control unit . Interference prevention wires and muting function cannot
(For SF2B series) be used
Extension cable: SFB-CCJ10o ’
. . . X Use 12-core cable with connector to connect to the light
Light curtain connection cable: . ) .
Robust type curtain. Interference prevention wires can be used.
control unit SF-C12 SFB-CBOS-MU Compatible with up to control category 4
Extension cable: SFB-CCJ10o0-MU } . .
Muting function cannot be used.
Light curtain connection cable:
SFB-CCBo(-MU) | Use a discrete wire cable to connect to the light curtain.
Slim type SF-C13 (For SF4B series) | Muting function and interference prevention wires can be
control unit SF2B-CCBo | used.
(For SF2B series) | Compatible with up to control category 4.
Extension cable: SFB-CCo(-MU)
Application SF-C14EX The muting control function and emergency stop input are
expansion Light curtain connection cable: equipped, expanding the applications of the light curtains.
unit for the SFB-CBo-EX | It can be connected to the light curtains using the exclusive
SF4B Extension cable: SFB-CCJ10o connection cable.
series Compatible with up to control category 4.
SF-C14EX-01 P P gory

non-compatible type

Handy-controller

-

Note: Refer to

SF-C12 spare relay set

he SF4B series (p.488~) and SF2B series (p.520~) for details of applicable cable.

A set of spare relays (2 safety relays and 1 removal tool) is available for the safety relay that is built into the SF-C12.
Model No.: SF-C12-RY
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[l SPECIFICATIONS

Exclusive Control Unit for Light Curtain SF-C10 serIES

FIBER
SENSORS
LASER
SENSORS Model No.
S SF-C11 SF-C12 SF-C13
PHOTO-  ltem
ELECTRIC
SENSORS  Connectable light curtains SF4B / SF2B series SF4B series Light curtain manufactured by SUNX
MICRO
ELFE%%% Applicable standards IEC 61496-1, UL 61496-1, JIS B 9704-1
_SENSORS  Gontrol category ISO 13849-1 (EN 954-1, JIS B 9705-1) compliance up to Category 4 standards
SENGRES " Supply voltage / Current consumption 24VDC+10% Ripple P-P 10 % or less / 100 mA or less (without light curtain)
e Fuse (power supply) Built-in electronic fuse, Triggering current: 0.5 A or more, Reset after power down
COMPONENTS Enabling path NO contact x 3 (13-14, 23-24, 33-34) NO contact x 2 (13-14, 23-24) NO contact x 3 (13-14, 23-24, 33-34)
PRESSURE Application category AC-15, DC-13 (IEC 60947-5-1)
SENSORS ' 30V DC/6A, 230V AC/6A,resistive load |24 V DC / 1 A, resistive load 30V DC/4A, 230V AC/4A, resistive load
S Rated operation voltage (Ue) / ) - ) : . . ) . . . ) ;
INDUCTIVE Rated operation current (ie) (For inductive load, during contact protection)|(For inductive load, during contact protection) |(For inductive load, during contact protection)
PROXIMITY P Min. applicable load: 10 mA (at 24 V DC) (Note 2) |Min. applicable load: 15 mA (at 24 V DC) |Min. applicable load: 10 mA (at 24 V DC) (Note 2)
SENSORS
m Contact material / contacts | AgSnO, self cleaning, positively driven  |AgNiO +0.2 um 0.008 mi Au plating, self cleaning, positively driven| - AgSnO, self cleaning, positively driven
SENSg% Contact resistance 100 mQ or less (initial value) 50 mQ or less (initial value) 100 mQ or less (initial value)
SENSOR Contact protection fuse rated 6 A (slow blow) 3 A (slow blow) 4 A (slow blow)
OPTIONS Mechanical lifetime 10 million operations or more (switching frequency 180 operations/min.) (Note 3)
SX\\//I\FI{E Electrical lifetime 100,000 operations or more (switching frequency 20 operations/min., 230 V AC / 3 A resistive load) (Note 3)
SYSTEMS  Pick-up delay (Auto reset / Manual reset) 80 ms or less / 90 ms or less 30 ms or less / 30 ms or less 80 ms or less / 90 ms or less
MEASNL@ET' Response time 10 ms or less 14 ms or less 10 ms or less
_ SENSORS Auxiliary output Safety relay contact (NC contact) x1 (41-42) (Related to enabling path) | Safety relay contact (NC contact) x 1 (31-32) (Related to enabling path) | Safety relay contact (NC contact) x 1 (41-42) (Related to enabling path)
STATIC
c[g)é\‘\/Tlch)IS_ Rated operation voltage / current |24 V DC / 2 A, Min. applicable load: 10 mA (at 24 V DC) |30 V DC / 3 A, Min. applicable load: 15 mA (at 24 V DC) |24 V DC/ 2 A, Min. applicable load: 10 mA (at 24 V DC)
78 Contact protection fuse rated 2 A (slow blow) 3 A (slow blow) 2 A (slow blow)
LASER
MARKERS <Minus ground (Setting for PNP)>  <Plus ground (Setting for NPN)> PNP open-collector transistor
* Max. source current: 60 mA Max. sink current: 60 mA « Max. source current: 60 mA
* Applied voltage: same  « Applied voltage: same « Applied voltage: same as supply voltage
Semiconductor auxiliary output | 2 Supply voltage s supply voltage between the semiconductor
(AUX) between the semiconductor between the semiconductor auxiliary output and +V
auxiliary output and +V auxiliary output and 0V - Residual voltage: 2.3 V or less
* Residual voltage: 23 Vorless  « Residual voltage: 1.5V o less (at source current 60 mA)
(at source current 60 mA)  (at sink current 60 mA) « Leakage current: 2 mA or less
* Leakage current: 2mA orless < Leakage curent: 2mA or less
Output operation Related to auxiliary output of light curtain On when the light curtain is interrupted
—_ Excess voltage category 1]
Selection
Guide Power supply (Ui) Green LED (lights up when the power is ON)
Light
Curtains g Enabling path [OUT (Note 4)] Green LED (lights up when enabling contacts are closed)
SF4B § Interlock (INTER_LOCK) | Yellow LED (lights up when enabling contacts are opened) Yellow LED (lights up when enabling contacts are opened)
= . . L
SF28 Fault (FAULT) Yellow LED (blinks when fault occurs) | Orange LED (lights up when two light curtain input |y oy | ED (blinks when fault occurs)
BSFAAED polarity selection switch settings are different)

Optical Touch

External relay monitor function

Incorporated

Incorporated (Note 5)

Incorporated

Trailing edge function

Incorporated

Polarity selection
function (Note 6)

Incorporated (Sliding switch allows selection of plus / minus ground)

Minus ground: Correspond to PN

P output light curtain

Incorporated (Cable connection allows selection of plus / minus ground)
Minus ground: Correspond to PNP output light curtain

_ Sitch Plus ground: Correspond to NPN output light curtain Plus ground: Correspond to NPN output light curtain
Sw-101 Pollution degree 2
pmﬁf.';?; = Protection (Note 7) Enclosure: IP40, Terminal: IP20 IP65 Enclosure: IP40, Terminal: IP20
Senzﬁg“ﬁggﬁ{s é o | Ambient temperature —10to +55 °C +14 to +131 °F (No dew condensation or icing allowed), Storage: —25 to +70 °C —13 to +158 °F
o
EE Ambient humidity 30 to 85 % RH, Storage: 30 to 95 % RH | 35 to 85 % RH, Storage: 35to 85 % RH | 30 to 85 % RH, Storage: 30 to 95 % RH
=)
E 2 Vil et 10 to 55 Hz frequency, 0.35 mm 0.014 in amplitude | 10 to 55 Hz frequency, 0.75 mm 0.030 in amplitude | 10 to 55 Hz frequency, 0.35 mm 0.014 in amplitude
= in X, 'Y, and Z directions for twenty times each in X, 'Y, and Z directions for two hours each in X, 'Y, and Z directions for twenty times each

SUNX)

Connection terminal

Detachable-type spring gauge terminal

European terminal

Spring gauge terminal

Enclosure material

ABS

Die-cast aluminium

ABS

Weight Net weight: 320 g approx. Net weight: 1 kg approx. Net weight: 200 g approx.
Notes: 1) Where measurement conditions have not been specified precisely, the Dilating when SF-C11 units Dilating when SF-C13 units
conditions used were an ambient temperature of +20 °C +68 °F. are mounted close together are mounted close together

2) If several SF-C11 or SF-C13 units are being used in line together, leave

a space of 5 mm 0.197 in or more between each unit. If the units are
touching each other, reduce the rated operating current for safety output in
accordance with the ambient operating temperature as shown in the graphs

at right.

3) Relay switching lifetime will vary depending on factors such as the type of

load, the switching frequency, and ambient conditions.

4) The operation indicator is marked as “Enabling” on the unit for SF-C12.
5) Terminals for utilizing the functions of the SF4B series are available.
6) Please switch the sliding switch to the PNP side for minus ground and to the

NPN side for plus ground.

7) Refer to p.984 for details of standards

AUDIN - 8, avenue de la

6 6
=5 =5
i £
g2 52
3, 3,
0 35 40 45 50 55 0 35 40 45 50 55
104 113 122 131 32 95 104 113 122 131

32 95
malle - 51370 SaintBrige Getroslies>

—— Ambient temperature (°C °F)—m

Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



Exclusive Control Unit for Light Curtain SF-C10 series

[l SPECIFICATIONS

Model No.

ltem

SF-C14EX(-01) (Note 2)

Connectable light curtains

SF4B series

Applicable standards

IEC 61496-1, UL 61496-1, EN 61496-1, JIS B 9704-1

Control category

Applicable to Category 4 based on ISO 13849-1 (EN 954-1, JIS B 9705-1)

Supply voltage

24V DC + 10 % Ripple P-P 10 % or less

Current consumption

0.2 A or less (Excluding light curtain and other external connecting device)

Safety outputs
Safety output 1
Safety output 2
Safety output 3

PNP open-collector transistor 2 outputs x 3 or NPN open-collector transistor 2 outputs x 3 (selectable using a slider switch)
<When PNP output is selected> <When NPN output is selected>
* Maximum source current: 200 mA or less » Maximum sink current: 200 mA or less
» Applied voltage: same as supply voltage  Applied voltage: same as supply voltage
(between the safety output and +V) (between the safety output and 0 V)
* Residual voltage: 2 V or less (at 200 mA source current) + Residual voltage: 2 V or less (at 200 mA sink current)

Operation mode
(Output operation)

Safety output 1: ON when the light curtain is in light receiving condition, OFF when the light curtain is in light interrupted condition (Note 3)
Safety output 2: ON when the light curtain is in light receiving condition or the muting function is valid

OFF when the light curtain is in light interrupted condition and the muting function is invalid (Note 3)
Safety output 3: ON when the emergency stop is invalid, OFF when the emergency stop is valid

Protection circuit
(Short-circuit protection)

Incorporated

Response time

OFF response: 14 ms or less (Safety output 1 and 2: including the response time of the light curtain)
ON response: 90 ms or less (auto-reset) / 140 ms or less (manual reset) (Note 4)

Auxiliary outputs
Auxiliary output 1
Auxiliary output 2
Auxiliary output 3
Auxiliary output 4 (Note 5)

PNP open-collector transistor x 3 or NPN open-collector transistor x 3 (selectable using a slider switch)
<When PNP output is selected> <When NPN output is selected>
* Maximum source current: 60 mA or less * Maximum sink current: 60 mA or less
» Applied voltage: same as supply voltage » Applied voltage: same as supply voltage
(between the auxiliary output and +V) (between the auxiliary output and 0 V)
« Residual voltage: 2 V or less (at 60 mA source current) + Residual voltage: 2 V or less (at 60 mA sink current)

Operation mode
(Output operation)

Auxiliary output 1: ON when the muting function is invalid, OFF when the muting function is valid

Auxiliary output 2: ON when the override function is invalid, OFF when the override function is valid

Aucxiliary output 3: ON when the muting lamp is normal, OFF when the muting lamp is error

Auxiliary output 4: ON when the light curtain is in light interrupted condition, OFF when the light curtain is in light receiving condition (Note 5)

Protection circuit
(Short-circuit protection)

Incorporated

Muting lamp output

Applicable muting lamp: 24 VV DC, 3.6 to 30 W (L1, L2 of each unit)

Protection circuit
(Short-circuit protection)

Incorporated

© Protection Enclosure: IP40, Terminal: IP20 (Refer to p.984 for details of standards.)
é Ambient temperature —10to +55 °C +14 to +131 °F (No dew condensation or icing allowed), Storage: —25 to +70 °C —13 to +158 °F
'é Ambient humidity 30 to 85 % RH, Storage: 30 to 95 % RH
g Dielectric strength voltage 1,000 V AC for one min. between all supply terminals connected together and enclosure
§ Insulation resistance 20 MQ, or more, with 500 V DC megger between all supply terminals connected together and enclosure
% Vibration resistance 10 to 55 Hz frequency, 0.35 mm 0.014 in amplitude in X, Y and Z directions for two hours each
- Shock resistance 30 G acceleration in X, Y and Z directions for three times each
Material Enclosure: ABS

Connection terminal

Detachable spring gauge terminal

Weight

Net weight: 250 g approx.

Notes: 1) Where measurement conditions have not been specified precisely, the conditions used were an ambient temperature of +20 °C +68 °F.
2) SF-C14EX-01 is Handy-controller non-compatible type.
3) Both safety output 1 and 2 are OFF when the emergency stop is valid regardless of whether the light curtain is in the light receiving or light interrupted

condition.

4) The auto-reset cannot be used with safety output 3.
5) The auxiliary output incorporated in the SF4B series is output.
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[l LIGHT CURTAIN WIRING DIAGRAMS

Exclusive Control Unit for Light Curtain SF-C10 serRIES

Wiring diagram of SF-C11 and SF4B series or SF2B series (Control category 4 or 2)

For PNP output (minus ground)

« Set the light curtain input polarity selection switch to the
PNP side and ground the 0 V line.

Light curtain input polarity selection switch

L14—1

When connecting the SF-C11 to the light curtains, make sure
to use the 8-core connection cable with a connector. Refer to
the SF4B series (p.481~) and SF2B series (p.515~) for details.
SFB-CBo, SF2B-CBo, SFB-CCJ100

RESET | i ‘
+24V DCT (Note 1) E i (Note 1) Fuset|] [JFuse2
A

(Note2)x1| X2| X3 A B 13[23] 33 41

Receiver side F

K1 A VSRR L -
connector P NPN@
@ Ui SF-C11 control circuit PNP
K2 \-X-
= 7
Enmitter side OUT@) INTER LOCK®) @ FAULT
connector Ly, D O W S NRTETE
A2] AUX  T2| |T1 14 3442 | ks
E- KA, KB: Magnet contactor \\\
Fe.L Loy TEST ka oo | KB L kA
(Note 3) N

Notes: 1) The above diagram is when using manual reset. If automatic reset is
used, disconnect the lead from X2 and connect it to X3. In this case, a
reset (RESET) button is not needed.

2) Use a momentary-type switch as the reset (RESET) button.

3) Emission halt occurs when the test (TEST) button is open, and emission
occurs when the test (TEST) button is short-circuited. If not using the test
(TEST) button, short-circuit T1 and T2. However, use a test rod or similar
to interrupt the light in order to carry out self-diagnosis separately.

For NPN output (plus ground) Light curtain Input polarity

* In the above
diagram, set the
light curtain input
polarity selection P
switch to the NPN  Receiver side F
side and ground ™G
the + side.

RESETE
xilxg xs A B |
RPN

NPN

PNP

SF-C11 control circuit

Emitter side
connector

e e L
OUTQ INTER_LOCK FAULT
™

A2] AUX

Aoy TEST

Wiring diagram of SF-C12 and SF4B series (Control category 4)

For PNP output (minus ground)

« Set the two light curtain input polarity selection switches to
the PNP side and connect the FG terminal to the 0 V line.

Emission halt input switch
(Note)

Interference
prevention wire {
Emitter side connector

Light curtain input
polarity selection switches

ﬂj

TR
Nl j

NdN

P

Receiver side connector

&
2

T T
e
d

il

FB3
FB4
32
1 31
E [ r— 124
! FUSEH- I3
3 FUSEH-IT 2]
L [ 1| A2 |
L = @ S
=
O
S el

Enabling path  Auxiliary Power input
output 24V DC+10 %

Note: The above diagram is when using manual reset. If automatic reset is
used, connect a normal close-type pushbutton switch between T1 and
T2 and leave between X1 and X2 open.

For NPN output (plus ground)

* In the above diagram, set the two light curtain input
polarity selection switches to the NPN side and connect
the FG terminal to the + side.

Terminal arrangement diagram

Terminal Function

~ 1O B A1l +24 V DC
e A2 ov
|07 | bt 13-14, 23-24, 33-34 |Enabling path (NO contact x 3)
: 8% g %E 41-42 Auxiliary output (NC contact x 1)
«|al]| b ﬁ X1 Reset output terminal
«*|O]]| B 1D X2 Reset input terminal (Manual)
:; 8% g X3 Reset input terminal (Automatic)
- lEJ g Not used

T1 Test output terminal

T2 Test input terminal

AUX Semiconductor auxiliary output

Pin layout for light curtain connectors

®®®®
@
O) ®

®

Connector|  Emitter side Receiver side
pin No. connector connector
@ Interlock (Note) 0SSD2
® +24V DC +24V DC
® Emission halt 0SSD1
0] Auxiliary output EDM (External relay monitor)
® Synchronization wire + | Synchronization wire +
® Synchronization wire — | Synchronization wire —
@ |[ov o0V
Shielded wire Shielded wire

Note: It is not used with the SF2B series.

When connecting the SF-C12 to the light curtains, make sure to
use the 12-core connection cable with a connector. Refer to the
SF4B series (p.481~) for details.

SFB-CB05-MU (Cable length: 0.5 m 1.640 ft)
SFB-CCJ10E-MU (Extension cable for emitter, cable length: 10 m 32.808 ft)
SFB-CCJ10D-MU (Extension cable for receiver, cable length: 10 m 32.808 ft)

Terminal arrangement diagram  [sc|ss|=(evluh |t o e || B B[ 8 o | [ | 2 e[ 2| @
Terminal Function Terminal Function

FG Frame ground (F.G.) terminal R+ Interference prevention wire - (Receiver side)

A2 ov R- Interference prevention wire + (Receiver sde)

A1l +24 V DC E+ Inteference prevention wire - (Emiter side)

13-14, 23-24 | Enabling path (NO contact x 2) E- Interference prevention wire + (Emiter side)

31-32 Auxiliary output (NC contact x 1) T2 Emission halt input
_FB4 | External relay monitor T1 terminal

FB3 terminal 2 X2 Automatic reset/ manual rset selection ferminal

FB2 External relay monitor X1 Manual reset: X1 - X2 short-circuited

FB1 terminal 1

Pin layout for light curtain connectors

Note: Input and
output for pin
Nos. @ and
@ are not
used by this
product

Connector|  Emitter side Receiver side
pin No. connector connector
® Interlock 0SsSD2
@ +24 V DC +24 V DC
® Emission halt 0SSD1
@ Auxiliary output EDM (External relay monitor)
® Synchronization wire + | Synchronization wire +
® Synchronization wire — | Synchronization wire —
@) oV oV
D) Shielded wire Shielded wire
9 Interference prevention wire + | Interference prevention wire +
10 Interference prevention wire - | Interference prevention wire -
1) (Muting lamp output) | (Muting input 1)
) (Override input) (Muting input 2)

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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[l LIGHT CURTAIN WIRING DIAGRAMS

Exclusive Control Unit for Light Curtain SF-C10 series

Wiring diagram of SF-C13 and SF4B series or SF2B series (Control category 4 or 2)

For PNP output (minus ground)

» Connect the light curtain control outputs OSSD1 and
OSSD2 to S1 and S2 respectively.

(Orange)
Synchronization +

Interlock setting input
|(Pale purple) (Note 4)

External device monitoring input (Yellow-green)
0OSSD1 (Black)
0OSSD2 (White)

L1 +—1
RESET | ‘
(Note 1, 25) o)t pusen]] [JFusez
Al 1] |s2S3 saxi x2| X3} 13[23 33 41
F KA Voo T
=
QUi SF-C13 control circuit
K2\ .
G P
J OUT@)INTER_LOCK FAULT
S0 S S S R V[

A2 AUX 14 34 42
KA, KB: Magnet contactor
ov =F.G Tke

=F.G. KA
N

Notes: 1) The above diagram is when using manual reset. If automatic reset
is used, disconnect the lead from X2 and connect it to X3. In this
case, a reset (RESET) button is not needed.

2) Use a momentary-type switch as the reset (RESET) button.

3) This is a test input (pink) for the SF2B series.

4) This is not equipped on the SF2B series.

5) This is a shield for the SF2B series. Output polarity cannot be set.

Terminal arrangement diagram

For NPN output (plus ground)

» Connect the light curtain control outputs OSSD1 and
OSSD2 to S4 and S2 respectively and ground the + side.

Receiver

(Orange)

+24V DC Synchronization +
o

Emission halt
input/ Reset input
setting wire | (Pink) (Note 3)
Shield) (Note 5)| 0 V/

Auxilary output|
(Yellow-green /
Bl

Interlock setting input
L (Pale purple) (Note 4)

0V (Blue)

External device monitoring input (Yellow-green)
OSSD2 (White)
0OSSD1 (Black)
L1 +—
Moe): Fused]] []Fuse2
L a1 81 sas3sd x1| xa  x3 1323 3341
FG E
RESET
F KA1\ (Note 1, 2)
=
@ Ui SF-C13 control circuit

K2\ -\
e e Lo
J OUTi INTER_LOCK i iFAULT
— 64— L1L2L3
A2 AUX 14| 24| 34 42
oV KA, KB: Magnet contactor

KA
N

Notes: 1) The above diagram is when using manual reset. If automatic reset
is used, disconnect the lead from X2 and connect it to X3. In this
case, a reset (RESET) button is not needed.

2) Use a momentary-type switch as the reset (RESET) button.

3) This is a test input (pink) for the SF2B series.

4) This is not equipped on the SF2B series.

5) This is a shield for the SF2B series. Output polarity cannot be set.

O || A1 Terminal Function

O]|| A2

ol s1 A1 +24V DC

0)|| s2

ol s3 A2 ov

O)| s4 S1to S4 Light curtain control output (OSSD) input terminal

O]|| Aux

o]l x1 AUX Semiconductor auxiliary output
X2

8 X3 X1 Reset output terminal

g 1‘31 X2 Reset input terminal (Manual)

©)|| 23 X3 Reset input terminal (Automatic)

©)|| 24

oll 33 13-14, 23-24, 33-34 | Enabling path (NO contact x 3)

g i‘: 41-42 Auxiliary output (NC contact x 1)

©)]]|42

Use a separate terminal block to carry out wiring
for light curtains that cannot be connected to the
SF-C13.

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles

When connecting the SF-C13 to the light curtains, make sure to
use a discrete wire connection cable. Refer to the SF4B series
(p.481~) and SF2B series (p.515~) for details.

SFB-CCBo(-MU), SF2B-CCBo, SFB-CCo(-MU)
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Exclusive Control Unit for Light Curtain SF-C10 serRIES

[l LIGHT CURTAIN WIRING DIAGRAMS

Wiring diagram of SF-C14EX and SF4B series (Control category 4)

For PNP output (minus ground)

* Set the output polarity selection switch to the PNP side and ground the 0 V line.

PLC etc.
]

Emergency
stop switch @

+24V DC j}

[.]®

KA RESET
KB NoteZ

,,(N,ote1
KC RESET KE [Reser
KD Nmez KF [Noe2)

A1]s11]s12]s21]s22]x11 \x12\x13\x21 \x22\x23\x31\x32\Aux \Auxz\Auxa\AUXA\ IE+[IE-[IR+[IR-

Receiver side |NPN
connector

g

PNP

Emitter side
connector

Output polarity
selection switch

SF-C14EX control circuit

KKK

A2[s3+] 53 [s3-[54+] S4 [54-[ T1 [ T2[01]02[L1+[L1-[L2+]L2-] 14\24 [34 \44\54\64

=0V
F.G.

Muting sensor 1
(PNP output type)

+V |OUT|OV [+V |OUT| OV

Muting sensor 2
(NPN output type)

Override input

Muting lamp
output 1
36t30W

KA

Mutin

output 2
3.6t0 30 W

KC KE

g lamp ov

* When connecting the SF-C14EX to
the light curtains, make sure to use
the following connecting cable.

» SFB-CB05-EX (Cable length: 0.5 m 1.640 ft)

» SFB-CB5-EX (Cable length: 5 m 16.404 ft)

» SFB-CB10-EX (Cable length: 10 m 32.808 ft)

« If the NO (Normally Open) contact
switch is used as a muting sensor,
wire it as shown in the figure below.

« If the emergency stop SWItCh is

not used, short-circuit between the
terminals S11 to S12 and S21 to S22
directly.

KA to KF: Force-guided relay or
magnet contactors.

Notes: 1) The above diagram is when using manual reset. If automatic reset is used, disconnect the lead from X12 and X22, and connect them to X13 and X23 as
shown by the dotted lines. In this case, a reset (RESET) button is not needed. Terminals X31 to X32 are for manual reset only.
2) Use a momentary-type switch for the reset (RESET) button.

For NPN output (plus ground)

» Set the output polarity selection switch to the NPN side and ground the + side of the power supply input.

Emergency "(Ngte R ,,,(N,Qie R
stop switch @ L.]® i 7| PLCetc.
KA KC KE
RESET RESET RESET
24V DC KB NoIeZ KD [Nme?] LG ()
FG. [A1 \311\s12\sz1\szz\x11\x12\x13\x21\xzz\xzs\xen\xaz\Aum\Auxz\Auxs\AUXA\|E+\|E—\|R+\|R—
Recelver side | NPN
Output polarit
connector setfee:Ltjioaos?Nriltzh
PNP SF-C14EX control circuit
Enmitter side
connector
A2[s3+] 53 [s3-]s4+] s4 [s4-[ T1[T2[01]02][L1+[L1-[L2+[Lo-[ 14 [ 24 [34 [ 4454 [ 64

ovd [ foutfov[+vfourfov

Muting sensor 1
(PNP output type)

Muting sensor 2
(NPN output type)

Override input

Muting lamp i
output 1 outpu
36t030 W .

3.6t0o 30 W

24V

Muting lamp

t2

Terminal arrangement diagram

(7| LIGHT CURTAIN
APPLICATION

SF-C14EX

Terminal

Function

Terminal

Function

UNIT

14

24

Safety output 1, Light received / Light
interrupted output of the light curtain

S11

S12

34
44

Safety output 2, Light curtain output
including the muting function

S21
S22

Emergency stop
contact input

2 NC input

Between S11 and S12
Between S21 and S22

54
64

Safety output 3
Emergency stop output

X1
X12

S3+
S3
S3-

Muting sensor input 1
(PNP output type)

S3+, S3—: Power supply | ——]

S3: Sensor output

X13

| = |Safety output 1 reset input

X11 - X12: Manual reset
X11 - X13: Auto-reset

X21
X22

S4+
S4
S4-

Muting sensor input 2
(NPN output type)
S4+, S4—: Power supply
S4: Sensor output

X23

Safety output 2 reset input
X21 - X22: Manual reset
X21 - X23: Auto-reset

X3
X32

=

Safety output 3 reset input
X31 - X32: Manual reset

T

T2

Test input terminal
Open: Test mode
Short-circuit: Normal operation

AUX1

Auxiliary output 1, Muting output

AUX2

Auxiliary output 2, Override output

SUNX)

O1

Override input terminal
pen: Invalid

AUX3

Auxiliary output 3, Blown lamp output

02 |Short-circuit: Valid AUX4 [ Auilary output 4, Light curlan aurlary output
L1+ | Muting lamp output | 1E+ [ ereence pevenion temina, Emiersice+

L1-|1 1E— | Interfrence prevention terminal, Emiterside -
ﬁ Muting lamp output IR+ [ Inferfeence prevention termina, Recever side +

L2-|2 1R— | Inerference prevention erminal, Receiver side -

A1 | +24V DC

A2 |0V

Notes: 1) The left diagram is when using manual reset. If automatic
reset is used, disconnect the lead from X12 and X22, and
connect them to X13 and X23 as shown by the dotted
lines. In this case, a reset (RESET) button is not needed.
Terminals X31 to X32 are for manual reset only.

2) Use a momentary-type switch for the reset (RESET) button.

KA to KF: Force-guided relay or
magnet contactors.

Pin layout for light curtain connectors

6] ® . . . .
Connector | Emitter side | Receiver side
pin No. connector connector

@ Interference Interference
prevention wire + |prevention wire +

@ +24 V DC +24 V DC

® Interference Interference
prevention wire — | prevention wire —

® Auxiliary output | Not used

® Synchronization | Synchronization
wire + wire +

® Synchronization | Synchronization
wire — wire —

@ ov oV

Shielded wire Shielded wire

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr




Il PRECAUTIONS FOR PROPER USE

Exclusive Control Unit for Light Curtain SF-C10 series

Part description and function (SF-C14EX)

®Safety output 1 indicator
(OUT1)(Green)

(Emitter side connector

®Digital indicator (Red)

@Power indicator (Ui)
(Green)

®Muting sensor 1
indicator (MU1)(Orange) 1

®Test input indicator
(TEST)(Yellow)

@Muting sensor 2
indicator (MU2)(Orange)
@Safety output 2 indicator (OUT2)(Green)

U1 ouT2 L5t

(@ Safety output 3 indicator (OUT3)(Green)

@Receiver side connector
®Interlock 1 indicator
@Auxiliary output 1

indicator (AUX1)(Orange)
@Output polarity

Auxz  NPN|

oy é‘q selection switch
Fg & “ﬁ’ P

2 ’G””MN ®@Auxiliary output 2

APPLICATION EXPAWSISN UNIT

SF-C14EX

indicator (AUX2)(Orange)
®Interlock 2 indicator

@Auxiliary output 3
indicator (AUX3)(Orange)

@Interlock 3 indicator

No. Description Function

@ | Emitter side connector The emitter of SF4B series is connected.

@ | Receiver side connector The receiver of SF4B series is connected.
s Lights up or blinks when there is a problem.

® | Digital indicator (Red) Lights up when blanking function is enabled.

@ | Power indicator (Ui) (Green) Lights up when the power is ON.

. - Lights up when test input is enabled. Blinks while
® | Testinputindicator (TEST) (Yellow) communication with SFB-HC handy-contraller is in progress.
(® | Muting sensor 1 indicator (MU1) (Orange) | Lights up when muting sensor 1 is ON.
@ | Muting sensor 2 indicator (MU2) (Orange) | Lights up when muting sensor 2 is ON.
Safety output 1 indicator (OUT1) (Green) | Lights up when safety output 1 is ON.

Safety output 2 indicator (OUT2) (Green)

Lights up when safety output 2 is ON.

SHIC)

Safety output 3 indicator (OUT3) (Green)

Lights up when safety output 3 is ON.

Output polarity selection switch

PNP (minus ground) or NPN
(plus ground) can be selected. The
factory setting is PNP (minus ground).

Auxiliary output 1 indicator (AUX1) (Orange)

Lights up when auxiliary output 1 is ON.

Auxiliary output 2 indicator (AUX2) (Orange)

Lights up when auxiliary output 2 is ON.

Auxiliary output 3 indicator (AUX3) (Orange)

Lights up when auxiliary output 3 is ON.

Interlock 1 indicator (INTER LOCK1) (Yellow)

Lights up when interlock 1 is ON.

Interlock 2 indicator (INTER LOCK2) (Yellow)

Lights up when interlock 2 is ON.

@ e e ee &

Interlock 3 indicator (INTER LOCK3) (Yellow)

Lights up when interlock 3 is ON.

Wiring

* The following solid wire and twisted wires (lead wire) are
recommended.

SF-C11
Power supply and output line connector: 0.2 to 2.5mm?

(AWG24 to 12)

Signal line connector: 0.2 to 1.5mm? (AWG24 to 16)

SF-C13
Single wire: 0.4 to 1.2 mm 20.016 to 0.047 in

(AWG26 to 16)

Twisted wire (lead wire) : 0.3 to 1.25mm? (AWG22 to 16)

SF-C14EX(-01)
Power supply line connector (A1, A2) : 0.2 to 2.5mm?

(AWG24 to 12)

Other connectors: 0.2 to 1.5mm? (AWG24 to 16)

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles

(INTER LOCK1)(Yellow)

(INTER LOCK2)(Yellow)

(INTER LOCK3)(Yellow)

Refer to P.1027 for general precautions.  FIBER
SENSORS
Output waveform (Safety output ON) [SF-C14EX(-01)] R RS
» When safety output is ON, self-diagnosis of the output PHOTO-
circuit is carried out, so that the output transistor will ELETRe
periodically turn OFF. (OFF pulse width: 100 ps or less) WeRO
When the OFF signal is fed back, the receiver judges the P99
output circuit as normal. When the OFF signal is not fed =~ SHNSORS
back, the receiver judges either the output circuit or wiring A
as error, and the safety output maintains OFF status.
SAFETY.
Since the OFF signal of SF-C14EX might cause COMPONENTS
malfunction, perform the connecting paying attention PRESSURE
to the input response time of the machine to be SENSORS
connected to SF-C14EX. —_—
INDUCTIVE
PROXIMITY
SENSORS
Time chart [SF'C14EX('01 )] PARTICULAR
UsE
Normal operation SENSORS
* The diagram shows operation with safety outputs 1 and 2 SensoR
in manual-reset mode.
AU
Light Light received
curtain  Uttimerpes || T systews
Eergency sop o PR AL T
Muting sensor 1 ON | L o SENSORS
OFF T Ofo3sec— a— | M T Tolle0to3sec STATIC
Muting sensor 2 ON ! [ e s A — CONTROL
OFF I T T ro DEVICES
) ON | | | [ [ | [ : Il —
Resetinput 1 opp I Tl ]l o s
. ON [ [ [ I [
Resetiveut?orr Tl bl
|
Resetmpu3 oo 00 n o LR
Safety output 1 ON W theer ’—‘—“ “
aze OfF i RN
arety outpu Tt T
(34,4):1) P OFF—l—H \—uu o m
Safety output 3 ON [ | | 1 11 | 11 | Il
s o — R T
Auxiliary output 1 ON t —t—t | ettt —t
(Muting output)  OFF ! [ \—&—&—J [ \—, I _
Auxiliary output 4 ON “‘ "*‘ : : = : : — : : : : : geI%ctlon
Auxiry output of ight curain) OF F i p—— Phr— b —n I_iglhte
i ON :
Mamglamo 0N L L el L Ll Ciains
] ) o SF4B
 The diagram above is the timing chart of SF-C14EX(-01) P
in normal operation. S
* In normal operation, auxiliary output 2 (override output) is  BSF4-AH80

maintained in the ON state.

* In normal operation, auxiliary output 3 (muting lamp
output) is maintained in the ON state.
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Exclusive Control Unit for Light Curtain SF-C10 serRIES

Il PRECAUTIONS FOR PROPER USE

Refer to P.1027 for general precautions.

Time chart [SF-C14EX(-01)]

Test input, Override input

» The diagram shows operation with safety outputs 1 and 2
in auto-reset mode.

Open

Testinput g cirited

| 0to1sec. =i k=

Override input  Valid I | ﬁ
Invalid L ! ‘ |
Light Light received : : ‘ :
curtain Light interrupted w
Muting sensor  ON | | | ’:—L
1/2 OFF | | | : :
| | | |
Safety output 1 ON | ‘
(14, 24) OFF | 1 - ]
3 S€C. %1 = 0yerid nputime: e 60 s, =
Safety output2 ON | | W
(34, 44) OFF L]

Auxiliary output 1 ON
(Muting output) OFF

Auxiliary output 2 ON

(Override output) OFF \—!7
Muting lamp ON "—];
output 1/2 OFF

« Safety outputs 1 and 2 are OFF during test input.

» The override function becomes valid when all the
conditions listed below are satisfied:

» An incandescent lamp with 3.6 to 30 W is at least connected to
either muting lamp output 1 or 2.

» The signal is input to either muting sensor 1 or 2.

» The override input terminal O1 and O2 is short-circuited and
the test input terminal T1 / T2 is opened within 1 sec. (3 sec.
continuously)

If one of the three conditions above becomes invalid

or the timing exceeds 60 sec., the override function

becomes invalid.

Blown lamp output

* The diagram shows operation with safety outputs 1
and 2 in auto-reset mode.

inain Uiy —— L -
P S L ]
Weds o T o
T ol
|
|
|

Auxiliary output 3 ON —‘ |

(Blown lamp output) OFF

‘ :
Muting lamp ~ ON I -
i

1
Il
I
|
Auxiliary output 1 ON T
(Muting output) OFF ‘—1‘ !
|
|
|
I
i

e OFF Blown \amp}
- ON ey
(h)/lutigz? Jamp O 'Blown lamp,

* The lamps are monitored during muting state, and if
either of them breaks, auxiliary output 3 is turned OFF.
If only one lamp breaks, the muting state is maintained,
however, if both lamps break, the muting state is
canceled immediately.

Others

» When connecting this product to a product other than the
connectable input device, the system does not conform to
the control category 4 based on ISO 13849-1 (EN 954-1,
JIS B 9705-1).

* The power supply unit of SF-C10 series uses the
electronic fuse which does not require any replacement.

* When the electronic fuse trips, turn off the power supply
and eliminate the cause for the overcurrent. After that,
turn the power back on.

* The electronic fuse is not meant to be used for equipment
that is operated continuously. Note that the specification
may not be satisfied by continuous operation.

» Make sure to carry out the wiring in the power supply off
condition.

» Wrong wiring will damage the product.

« Verify that the supply voltage variation is within the
rating. Note that if a voltage exceeding the rated range is
applied, or if an AC power supply is directly connected,
the unit may get burnt or damaged.

» The DC power supply unit must satisfy the conditions
given below:

1) Power supply unit authorized in the region where this
device is to be used.

2) Power supply unit conforming to EMC Directive and Low-
voltage Directive (In case CE conformity is required.)

3) Power supply unit conforming to the Low-voltage
Directive and with an output of 100 VA or less.

4) The frame ground (F.G.) terminal must be connected
to ground when using a commercially available
switching regulator.

5) Power supply unit with an output holding time of 20 ms
or more.

6) Use an isolation transformer for the DC power supply unit.

7) If surges are likely to occur, take countermeasures such
as connecting a surge absorber to the origin of the surge.

8) Power supply unit corresponding to CLASS 2 (In case
UL / ¢ UL conformity is required.)

<Additional information>
As provided in IEC 60536 (CLASS: Protection against
Electric Shook), this power supply should require no
ground earth and satisfy the insulation distance by double
insulation or reinforced insulation.
If the power supply conforms to Low-voltage Directive
and has an output of 100 VA or less, it can be used as
a suitable product.
Do not run the wires together with high-voltage lines or
power lines or put them in the same raceway. This can
cause malfunction due to induction.

* This product is not dust-proof / splash proof. Be sure to put
this product into a control box having IP54 construction.
(Excluding SF-C12)

¢ Avoid dust, dirt and steam.

» Take care that the product does not come in direct contact
with oil, grease, or organic solvents, such as, thinner, etc.

* Note that this equipment is applicable only in the control
circuit grounded in accordance with IEC 60204-1 and
JIS B 9960-1, or in the control circuit in which the insulation
monitor unit (ground fault detection unit) is included.

* This unit is suitable for indoor use only.

* The seal as shown in the drawing on the below is stuck
to the engagement point of unit. If the seal is peeled off
or broken, SF-C10 series will not be certified as “Safety
equipment” and will not be covered by our guarantee.

Do not open!

If this seal is removed or damaged,
the units are not recognized as safety product.

SUNX Ltd.

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles

Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



Exclusive Control Unit for Light Curtain SF-C10 series
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