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New world standard photoelectric
sensors from SUNX!

The keywords that are fundamental to basic operation of sensors are
‘Less’ and ‘Strong’.

By pursuing ‘less’ waste, the sensors become easier to use, and they are
more thoroughly suited to their environment.

Furthermore, the sensors are ‘Strong’ to maintain fully reliable and stable
levels of performance, no matter how adverse the work environment.
SUNX brings to you the leading benchmark in sensors for the 21st century.
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The ideal sensors that are people and environmentally
friendly are born from the concept of ‘less’ waste.

Less man-hours

It is very important to select the right type of sensor from the many types available.
The CX-400 series has a high level of basic functionality and excellent cost performance, and furthermore the wide number of variations
mean that there is sure to be a sensor that fits you needs. The CX-400 series lets you spend less time selecting.

| Output |
Thru-beam | —————————— 0 ",

Retroreflective (wih polrzing filters) [N 3 m ©.845 ft Cable WM& M12

Diffuse reflective (long sensing range) M 800 mm 31.456 in NPN e | R e e

Diffuse reflective (short sensing range) Bl 300 mm 11.811 in type

Narrow-view reflective | 70 to 200 mm 2.756 10 7.874 in

Less space

Compact size

The sensors are compact in size at W11.2 X H31 X D20 mm
W0.441 X H1.22 X D0.787 in.

The mounting pitch is also at the world standard size of 25.4 mm
1in.

Two sensors can be mounted close together

The interference prevention function lets two sensors of any types to
be mounted close together precisely.

Interference prevention filter

S iamm i Thru-beam type
0.441 in 0.787 in (Optional) typ
31 mm
1.22in
Retroreflective type

Diffuse reflective type

Narrow-view reflective type

prevention unction

I; Putomatic interference

Less processing

All models are available in M8 plug-in
connector type and M12 pigtailed type. This
contributes to less time spent in setting up.
In addition, cable types are available with
cable lengths of 0.5 m 1.64 ft, 2 m 6 562 ft
and 5 m 16,404 ft. This results in less
wastage.

M8 plug-in connector i
type 2m 582 fi{
!./ Elbowh==9 Sm 16404 ft

L 2m 6562 1)
Straight — M= 5 16 A(del}

M12 pigtailed
. type St
traight
2 mEoe2fit!
’—w[s m 16.404 ft
. Cable type

!__= 5m
16.404 ft

Fah]

Less power consumed

These sensors are low current consumption
types that use 60% of the power for
previous models. They also contribute to
preserving the environment.

less than before!!

Less resources used

For environmental considerations,
simplified packaging is adopted in order to
use less natural resources.
In addition, the bag is made from
polyethylene which produces no toxic
gases even when burned.

Polyethylene padkaging bag
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‘Strong’ against even the harshest conditions

is the guarantee of reliability.

Strong against coolant liquids

The enclosure material is made from PBT
which is strongly resistant to coolants.
These sensors can be used with
confidence even around metal processing
machinery that disperses oil mists. The
protection mechanism also conforms to
IP67 (IEC).

Strong against noise

The sensors are fully protected against
electrical noise and extraneous light such
as inverter light.

Strong even in cold environments

Slable performance can be menfaned even in
environments of —25°C —13°F .

A varied lineup that is suitable for a variety of applications.

Thru-beam type

Sensng at long dstances of wp to 10 m 32.808 ft & possible. Sufficient beam
power can even be obtained n areas with lok of dustandsteam.

Retroreflective type with polarizing filters

Polarizing filters allow stable sensing of even highly-reflective objects.

Diffuse reflective type (short sensing range)
Objects that pass near the sensing surface can be sensed with high accuracy.

Diffuse reflective type (long sensing range)

Sensing at long distances of up to 800 mm 31.496 in is possible. They allow
greater flexibility during setup.

Narrow-view reflective type

These sensors are ideal for sensing
through narrow gaps. In addition, red spot
light is used, so the sensing points can be
identified and settings can be made more
easily.

3 Ramco Innovations - $00-280-6933 - 1207 Maple Street, West Des Moines, 1A 50265 USA - www.ramcoinnovations.com



APPLICATIONS

Detecting object on conveyor line Sensing large electrical appliances Detecting label
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CX-400

ORDER GUIDE
Type Appearance Sensing range Model No. Output Sl
NP'N open-collector
E CX-411 transistor
3 10m
: 32.808 ft PNP llect
open-collector
i CX-411-P transistor
: Red LED
. 8 NPNM open-collector
2 £ CX-491 transistor
2 9 — T
g : s — 9.843 ft PNP llecto
5 open-collector
E g i CX-491-P transistor
- NPN open-collector
3 Cx-421 transistor
8 300 mm
ol ® 11.811in
| ¢ 2 PNP open-collector
f o=
é 2 CX-421-P transistor
: D S Infrared LED
- T e =
E § CX-a22 tr:];l‘:i:t;:;n collector
£ - 800 mm
31.496 in
. g J1.496 PNP open-collector
g @ CX-422-P transistor
NPN open-collector
§ ) CX-423 transistor
‘o = = = 70 to 200 mm
é .g i 275610 7.874 in Rt
B3 PNP apen-collector
5% CX-423-P transistor

NOTE: Mounting bracket is not supplied with the sensor.
Please select from the range of optional sensor mounting brackets.

MNote: The sensing range of the retroreflective type sensor is spedified for the RF-230 reflector.
In addition, set the distance between the sensor and the reflector to 0.1 m 0.228 ft or more.

Img
Reflector cannot "
et Actual sensing range
be placed in this ot e earisnr
range e
O1m0O328H
Setting range
D [ﬂl of the reflector u]l

Sensor  Reflector Reflector
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ORDER GUIDE

CX-400

0.5 m 1.64 ft / 5 m 16.404 ft cable length type, M8 plug-in connector type, M12 pigtailed type
0.5m 1,64 ft / 5m 16,404 ft cable length type (standard: 2 m 6 562 f{), M8 plug-in connector type and M12 pigtailed type are available.

0.5m 1.64 ft cable| 5 m 16.404 ft cable | M8 pugin connecior |  M12 pigtailed
Type Output Standard length type length type fype (Note} type (Note)
_— NPN output CX-a11 CX-411-Co05 CX-411-C5 CX-411-Z CX-411-J
ru-peam
PNP output CX-411-P CX-411-P-C05 CX-411-P-C5 CX-411-P-Z CX-411-P-J
Retroreflective with NPN output CX-491 CX-491-C05 CX-491-C5 CX-491-Z CX-491-J
paErang e PNP output CX-491-P CX-491-P-C05 | CX-491-P-C5 CX-491-P-Z CX-491-P-J
Short sensing NPN output CX-421 CX-421-C05 CX-421-C5 CX-421-Z CX-421-J
Diffuse | 9 PNP output CX-421-P CX-421-P-C05 | CX-421-P-C5 CX-421-P-Z CX-421-P-J
eflecti
(OTRCY® Long sensing NPN output CX-422 CX-422-C05 CX-422-C§ CX-422-Z CX-422-J
Fangs PNP output CX-422-P CX-422-P-C05 CX-422-P-C5 CX-422-P-Z CX-422-P-J
NPN output CX-423 CX-423-C05 CX-423-C5 CX-423-Z CX-423-J
Narrow-view reflective
PNP output CX-423-P CX-423-P-C05 CX-423-P-C5 CX-423-P-Z CX-423-P-J
Note : Please order the suitable mating cable separately for M8 plug-in connector type and M12 pigtailed type.
Package without reflector
Package without reflector is available.
0.5m 1.64 ft cable| 5m 15404 fi cable | M8 puginmnnedor | M12 pigtailed
Type Al Standard length type length type type (Note) type (Note)
Retroreflective NPN output CX-491-Y CX-491-C05-Y CX-491-C5-Y CX-491-Z-Y CX-491-J-Y
with polarizing filters
without reflector PNP output CX-491-P-Y CX-491-P-C05-Y | CX-491-P-C5-Y CX-491-P-Z-Y CX-491-P-J-Y
Note : Please order the suitable mating cable separately for M8 plug-in connector type and M12 pigtailed type.
« Mating cables (2 cables are required for the thru-beam type.) * CN-24A-C2 * CN-24AL-C2
CN-24A-C5 CN-24AL-C5
Type Model No. Cable length Description
8 CN-24A-C2 2m6.562 ft
o> Straight
=5 CN-24A-C5 5m 16.404 ft Pl
@ g Can be used with all models ——
=2 CN-24AL-C2 2mB.562 ft
55 Elbow
o CN-24AL-C5
CN-22-C2 Fa thru-beam type eritier
E e CN-22-C5 (ocas)
nE
= g @ CN-24-C2
=5 ;
52 core —— R Can be used with all models CN-22-C2 CN-22-C5
CN-24-C2, CN-24-C5
#1d4 mm #5mm
Accessory #0551 in. #0197 In

RF-230 (Reflector)
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CX-400

OPTIONS
_— o Sensing range Mir. sensing object Round slit mask
Designation Model No. Slit size = g : . Fitted on the front face of the sensor with
Shit on one side | 36t on boh sides| Skt on one side | Shiton bob sdes one-touch.
OS.CX-06 ¢05mm | 400mm | 20mm | #12mm | $0.5mm 'OSR'CXJEI ;
#0.02in 15.748in | 0.787in | 40472in | $0.02 in ellnbl ol
Round slit mask
For thru-beam 08-CX-1 #1mm 900 mm 100mm | #12mm | 1 mm
type sensor #0038 in | 35433in | 3937in | ¢0472in | 40.039in
only
. #2 mm 2m 400mm | ¢12mm | $2 mm
0S-Cx-2 #0072 in 6562 ft 15.748in | £0472in | #0.079in
0S-CX-05X6 |[0376mm | 2m Wi | Alemn | JaXBom .
Q02X Q236N | 6.562f 15748in | 4047200 | 02 X02%m Rectangl”ar slit mask
Rectangular Fitted on the front face of the sensor with
slit mask one-tauch.
Wos o 3m im $12 mm
fy;reﬂ;ren.:::?n 0S-CX-1X#6 o843 | 32811 | #0472in +0S-CXL1X6
only Rectangular slit mask
5m 2m $12 mm Stainless steel

Ge R Xe 16.404 1t | 65627 | $0472in
Designation Model No. Sensing range Min. sensing object
Interference PF -C_X4-V 5m 16404 ft $12mm ¢ 0472 in
prevention filter (Vertical) (Note 1) (Note 1) Interference prevention filter
For thru-beam Two sets of thru-beam type sensors can be
[‘typ@ sensor PF-qx4-H 5m 16404 ft $12mm #0472 in mounted close together.
only (Horizonal) (Note 1) {Note 1) *PF-CX4-V

= PF-CX4-H
RE-210 1ma281 & ~ o Interference prevention filker
Reflector & (Note 2) ¢30mm ¢ 1.181 in
For retro-
reflective type »;
4891

sensor only RF-220 LE AL $35mm ¢ 1.378 in

(Note 2)

Notes: 1) Value when attached to both sides.
2) Set the distance between the sensor and the reflector to 0.1 m 0.228 ft or more.
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CX-400

OPTIONS
Reflector mounting bracket
Designation Model No. Description - MS-RF23 - MS-RF22
Protective mounting bracket for RF-210
MS-RF21-1 It protects the reflector from damage and maintains
Reflector alignment.
mounting
bracket MS-RF22 For RF-220
MS-RF23 For RF-230 -
« Ambient temperature: Two M4 (length 10 mm - Tweo M3 (length 8 mm
ki 3 ) & .554 in) screws with 0315 in) screws with
RF-11 gesnfnn,g _fﬂge' “ 10" _',_., ?S Q{_: 2 an o washers are attached. washers are attached.
! A o4 1 1 lge T
(Note 3) «Ambient humidity: 2 5 :
35t085% RH MS-RF21-1
Reflactive ta
SEsAp Netes: 1) Kesp the tape free fram stress.
If it is pressed too much, its Twvo M3 (length 12 mm 0472 n)
+ Sensing range: capahility may deteriorate. screws with washers are attached.
RF-12 0.Tmz22a7f 2)Do not cut the tape. It will
(Note 3) deteriorate the sensing
performance.
Reflective tape
Foot angled mountin gb racket
MS-CX2-1 It can also be used for mownting RF-210 * RF-11 07mm * RF-12 0 sz’m
30mm U2E i 30 mm FAY2E 1R
: B |||"F-‘\ ;h\ B1in __'-q\
MS-CX22 Foot bian gled mownting b racket 8 mm
3 2 It can also be used for mownting RF-210 AT
25 mm
Sensor 0984 in
mounting : 3 The t rub eam type senser
Gracizad MS-CX2-4 Protective mounting bracket it ke ket
(Note 1)
MS-CX2-5 Back biangled mounting bracket Sensor mounting bracket
+ MS-CX2-1 + MS-CX2-2
MS-CX-3 Back angled mounting bracket '#
It is useful for beam alignment of thru-beam type sensors.
ATieEN Eheciey CHX-SC2 The optimum receiver position is given by indicators, as well as,

(Note 2)

an audio signal.

Motes: 1) The plug-in connector ty pe sensor does not allow use of some sensor mounting brackets
because of the protrusion of the connector.

2) Refer to Sensor general catalog for details of the sensor checker CHX-SC2.
3) Set the distance between the sensor and the reflective tape to 0.1 m 0.328 ft or more.

Two M3 (length 12 mm
7210y screws with
washers are attached.

« Ms-CX2-4

TwoM3 (length 12 mm
0.472 in) screws with
washers are attached.

+MS-CX2-5

Two M3 (length 14 mm
{1 551 in) screws with
washers are attached.

Twa M3 (length 12 mm
0472 in) screws with
washers are attached.

« MS-CX-3

Two M3 (length 12 mm 0 472 i}
screws with washers are attached.

Sensor checker
« CHX-SC2
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CX-400

SPECIFICATIONS
Retroreflective Diffuse reflective e
Type Thru-beam 5 0 3 : hg?ggtw g
With polarizing filters | Short sensing range | Long sensing range r ve
2 NPN output type CX-411 CX-491 CcX-421 CX-422 CX-423
Item E PNP output type CX-411-P CX-491-P CX-421-P CX-422-P CX-423-P
Sensing range 10m 32.808 ft 3m 9843 ft (Note 1) | 300mm 11811 in (Note 2) | 800 mm31.496 in (Note 2) | T0te20mm : 7t 1 (Note2)
4 12mm¢ 0472 har mae 4 50mm¢ 1.968 in o mare (Opaque, tranducent or tans parent duject
Sensing object e ieR o.tg';::;.(N:;ieS} opaque, tanslucent o Opaque, translucent or transparent object ‘M'n.sens.rg object 405 mrn]
L specula object #0100 1 copper wire |
Hy steresis — 15 % or less of operation distance
Repeddiity| perpendiadarto sensn gady) 05 mm 002 in or less 1 mim 0.039 in or less | 0.5mm 0.02 in or less
Supply voltage 12t0 24V DC £10% Ripple P-P 10 % or less
: Emitter: 20 mA or less
C urrent consumption Bacaiiar 200 oriass 20 mA or less 25 mA or less 20 mA or less
<NPN output type> <PNP output type™>
NPN open-collector transistor PNP open-collector transistor
Output * Maximum sink current 100 mA * Maxtimum source current: 100 ma
P - Applied voltage: 30V DC or less (between output and 0V) - Applied voltage: 30 V OC or less (between output and +V)
* Residual voltage: 1V or less (at 100 mA sink cumrent) * Residual voltage: 1V or less (at 100 mA source cumrent)
0.4V orless (at 16 mA sink current) 0.4V or less (at 16 mA source current)
Utilization category DC-120orDC-13
QOutput operation Switchable either Light-ON or Dark-ON
Short-circuit protection Incorporated
Response time 1 ms or less
Operation indicator Orange LED (lights up when the output is ON) (incorporated on the receiver for thru-beam ty pe)
Stability indicator Green LED (lights up under stable light received condition or stable dark condition) {incorporated on the receiver for thru-beam type)
Green LED
Power indicator (i ghts upwhen the poweris ON)
(incorporated on the emitted
Sensitivity adjuster C ontinuously wvariable adjuster (incorporated on the receiver for thru-beam type)
e Tiotrits of sensos can bemounted
R A S closetogeberyih Tiafeae petin incorporated (Two units of sensors can be mounted close together.)
prevention function fers (Sensngrange 5m 154041
Pollution degree 3 (Industrial environment)
Protection IP&7 (IEC)
§ Ambient temperature —25t0 +55°C — 13t + 131°F (No dew condensation or icing allowed ), Storage: — 30to +70°C —22t0 — 158°F
% Ambient humidity 35 to 85 % RH, Storage: 3510 85 % RH
% Ambient illuminance Sunlight: 10,000 ¢ x at the light-receiving face, Incandescent light: 3,000 ¢ x at the light-receiving face
g EMC EN 60947-5-2
o |Voltage withstandability 1,000 V AC for one min. between all supply terminals connected together and enclosure
z Insulation resistance 20 MO, or more, with 250 \V DC megger between all su terminals connected together and enclosure
i} egg PP g
Vibration resistance 10 fo 500 Hz frequengy, 1.5 mm 0.058 in amplitude (10 G max.) in X, Y and Z directions for two hours each
Shock resistance 500 m/s® acceleration (50 G approx.) in X, Y and Z directions for three times each
Emitting element Red LED (modulated) Infrared LED (modulated) Red LED (modulated)
Material Enclosure: PBT (poly buly lene terephthalate), Lens: acrylic, Front cover: acry lic
Cable 0.2 mm? 3-core (thru-beam ty pe emitter: 2-core) cabtyre cable, 2 m 6,562 ft long
C able extension Extension up to total 100 m 325,084 f is possible with 0.3 mm?, or more, cable (thru-beam fy pe: both emitter and receiver)
Weight 50 g approx. (Emitter of thru-beam ty pe: 45 g approx.)
Accessories — | RF-230 (Reflector): 1 pc.
Motes: 1) The sensing range and the sensing object of the retroreflective ty pe sensor are specified for the RF-230 reflector.
In addition, set the distance between the sensor and the reflector to 0.1 m © 328 ft or more,
Ima.B843ft
Reflector cannaot }
be placedin this gr:ﬁ#glss:nns%pg range
range WS
0i1moazZen
Setting range
[ﬂ] of the reflector |:|ﬂ
Sensor  Reflector Reflactor
2) The sensing range of the diffuse reflective type sensor and narrow-view reflective ty pe sensor are specified for white non-glossy paper (200 X 200 mm
7.874 # 7.874in) asthe object.
3} If slit masks (optional) are fitted, an object of $0.5 mm ¢ 0.02 in (using round slit mask) can be detected.

SuNK’
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11O CIRCUIT AND WIRING DIAGRAMS

CX-400

NPN output type

IfO circuit diagram

Color code / Connector pin No. of the
Augrin comector or pigailed type

'
D |(Brown!1) g i

(Black /4) Load
Output (Mote) + 1 121024V DC

T _™ 0%
Tr l Zo 100 mA max.
(Blue /3) 0V

Internal circuit-=—t—s-sars’ circuit

Sensor drcuit

Note: The emitter of the thru-beam type sensor does not incorporate
the output.

Symbols ... D : Reverse supply polarity protection diode
Zo : Surge absorption zener diode
Tr : NPN output transistor

PNP output type

11O circuit diagram

Color code / Connector pin No. of the
Augrin comector or plgtailed type

Brown (1} + V

=
g | <« 7o
100 mA max. +| 1224V DC

T Tl
g ! (Black{ 4) 0%
o Dutput (Note )

o {Blue /3 0V

8

Internal creuit-=+—>0—=sars circuit

Note: The emitter of the thru-beam type sensor does not incorporate
the output.

Symbols ... D : Reverse supply polarity protection diede
Zo : Surge absorption zener diode
Tr : PNP output transistor

Wiring diagram

/ﬁanENi

Brown
|
Black (Note) T Ll 21024vDC
_T 0%
Blue
Note: The emitter of the thru-beam type sensor does not incorporate
the black wire.

Connector pin position

M8 plug-in connector type 12 pigtailed type
2 4 2 1
Not connected Output (Note) Mot connected +v
1 3
o 3 4
v ov ov Output (Note)

Note: The emitter of the thru-beam type sensor does not incorporate
the output.

Wiring diagram

Coior code

Brown

Black (Note) +J_ 121024 VDC

0%

Note: The emitter of the thru-beam type sensor does not incorporate
the black wire.

Blue

Connector pin position

M8 plug-in connector type M12 pigtailed type
2 4 2 1
Not connected Output (Note) Mot connected +v
1 3
2 3 4
T ey 0w Dutput (Mote)

Note: The emitter of the thru-beam type sensor does not incorporate
the output.
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CX-400

SENSING CHARACTERISTICS (TYPICAL)

CX-4111

Parallel deviation

Thru-beam type

Angular deviation

Léft-— Center ——- Féight
Cperating point & (mm in)

Parallel deviation with round
slit masks (#0.5 mm ¢ 0.02 in)

t | ! y M

L T - i 1 1g L
E. i E...

- -

W @ Emitter
2 =

% 5 Emitter % 5 o F]
g 5 mitter 5,5 _&__
4 |
2 ! 2 ! Receiver

| g Recaiver | 5 ]|

; _4(_)_0% 200 0 200 400 40 20 ] 20 40

Laft=— Center —= Right
Operating ande ()

Parallel deviation with round
slit masks (¢ 1 mm ¢0.039 in)

Parallel deviation with round
slit masks (#2 mm ¢0.079 in)

' / 4 \ / T kY Wﬁn—‘ /
\ ;
— 40— ! —~ B0 Slit on i 2 ! one side !
E g Sliton E o one side e
E one side £ %
3 3 g
§ 5 g
200 Sliton Enmitter. T sm | Emitter{ = 4
&7 both sides 8 i1 o |
g 1| g | &
; A 3 At g
(5] w
| L Recaiver | Recelver |
0 t o |
20 0 10 20 40 20 0 20 40 100
o787 0.394 0787 1.576 0.787 BYer 1575 Q937

Left=+— Center —=Right
Operating point & (mm In)

Parallel deviation with rectangular
slit masks (0.5 X 6 mm 0.02 X 0.236in)

Leftw— Center —s=Right
Operating point & (mm in)

Parallel deviation with rectangular
slit masks (16 mm 0.039 >(0.236 in)

Left -=— Center —a~Right
Operating point €(mm in)

Parallel deviation with rectangular
slit masks (2 > 6 mm 0.079 >0.236 in)
8

I 4 .8
i i : o i ER E
t G| (Sl | S| ¢ B ; i P anern
. g i drection r i z 6 gredion
= ) a= ) = T T
2 it d 5 W STt i
£ fhnomes / € gie | S S
3 d ecion § 5 § ; \\ drecton /
: 7 a : Verical A - = W erfcal
3 <[] i 3 [ P N Sl 2 N e e
“;,' 2| Emitter | VY Emitter 3 Enitter Emitter *g,, Emitter fiadt__ ity Emitter
: o SN B Y
| 3 Receiver Recelver | Receiver ‘ Receiver | Receiver ‘ Receiver
100 5 0 i 100 200 100 0 i 200 100 0 100 200
3.837 1.8680 1 3937 THT4 34937 3.937 T.874 7874 3.937 38% 7874
(Down} Left =— Center —e= Right (Up) (Down) Left =— Center —==Right (Up} (Down) Left =— Center—==Right {(Up)
Operating point & (mm in} Operating point &{mm in} Operating poirt &{mm in}
CX-491[] Retroreflective type
Parallel deviation .AI"IQUHI‘ deviation
4 4 ; I
2 / I 4
T T / il Reieu#: '
13 i ! [ \ H%ﬁ, 5
= 3 =3 8
Ei £ | ] Sensor
A - @gjar
[ W lal ation
g2 S 2 2 Sersor Refecor
s e aiar angi ar
7] ] ion Gevigion
5 ; Refectar RF-230 ) | | Refexter RF-230
= 1 s 1 ar =
R B s )
| | T | e
0 o
200 100 200 40 20 0 20 40
674 8.93 7.874

L‘efi--.— Center—..-R.ilg ht
Operating point #{mm In}
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CX-400

SENSING CHARACTERISTICS (TYPICAL)

CX-421[]  Diffuse reflective type

Sensing field Correlation between sensing object size and sensing range
fm\ o As the sensing object size becomes smaller
? e e T than the standard size (white non-glossy paper
1 b : =100 200 X200 mm 7.674 X 7.874 in), the sensing
Ensi 20X 2000w E 1l L] range shortens, as shown in the left graph.
i Wi T § For plotting the left graph, the sensitivity has
g1 gossypager 4 g 1gp aX amm ] been set such that a 200X200 mm
c g_j‘; i ‘é“(gs"gyfg,oaf;er r 874 X 7.874 in white knon-glossy paper is
2 2 S just detectable at a distance of 300 mm
£ — @i ! 11.811in
! Sensor & 44T ; !
=V o
| | Sepsor
nd_,q 20 0 20 40 0 50 100 150 200
1.575 B:787 0.787 1.575 15968 3837 5806 7874
Left =— Center —=Right —— White non-g ossy paper —e
Operating point & mm (1) side length a (mmiin )

CX-422[]1 Diffuse reflective type

Sensing field Correlation between sensing object size and sensing range
As the sensing object size becomes smaller
T e T than the standard size (white non-glossy paper
= 1w ~17 =10 = 200 X200 mm 7.874 X 7.874 in), the sensing
E 200X 200mm| £ range shortens, as shown in the left graph.
i whsne | o / i For plotting the left graph, the sensitivity has
g ALy Bnia on been set such that a 200X200 mm
2500 =% 1 Bum EM_ 7.874 X 7.6874 in white non-glossy paper is
S g—k 2 ;I just detectable at a distance of 800 mm
£ g ' 31.496 in.
T ! Sensor & E
‘T’ | Sensor
0 ) )
4. Lad 0 0. 40 0 50 o 150 - 200
1575 O787 0.787 1.575 1.968 3837 50906 7.874
Left w— Center —=Right — White non-glossy paper —e-
Operating point & (mm i) sidelength a fmm.in}
CX-423[] Narrow-view reflective type
Sensing field Correlation between sensing object size and sensing range
; y : e As the sensing object size becomes smaller
TA i A [White T than the standard size (white non-glossy paper
g = =i 200X 200 mm 7.874 A 7.874 in), the sensing
E h E / range shortens, as shown in the left graph.
a3 ! = For plotting the left graph, the sensitivity has
g 8 been set such that a 200xX200 mm
210 0% o B0 == 7.874 X 7 874 in white non-glossy paper is
oy Moy I ” just detectable at a distance of 200 mm
% ¢ g Kbn-anam aper; i_l;_ 7874 in.
o L 8 g
| . Sensar | Sensor
2o ode O o oRe O 8 I 10 a0
— Leﬂ-— Center—"—léi-ﬁht e . .I‘Jong\lo.‘a.éy pa;;er—-. iR
Operating point €{mm 1) side length a (mm in}
Correlation between lightness and sensing range Emitted beam

The sensing region is represented

| /
T by obique inesinthe left figure. T A L !
iy 1 However, the sensifivity should be L1107~ 0,197 in
E / set with an enough margn because £ 15
o of siight variaion in products. Ei %
& . P :
S feon & w0 &
ok .
g Z%; g 2
5 - gL =
v ey
| Lightness shown on the

=]

left may differ slightly
from the actual object
condition.

Ni N2 N3 N4 N5 N6 N7 N8 N9

SN,
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CX-400

PRECAUTIONS FOR PROPER USE

inte OF designed to ploma 1 and plowant bady (1) Set the operation mode switch to the Light-ON mode position (L side).

injury or property damage from dangerous parts of = 4 i
: ; : : ; 2) Placing the sensor and the reflector face to face along a straight
Hichear: e AR Ohos Seic ) line, move the reflector in the up, down, left and right directions,
in order to determine the range of the light received condition

2 This product is not a safety sensor. Its use is not Retroreflective type sensor

Mounting with the help of the operation indicator (orange).Then, set the
- The tightening torque should be 0.5 N-m or less. reflector at the center of this range.
(3) Similarly, adjust for up, down, left and right angular movement of
' the reflector.

o ;
M3 Jerigih 12imm 0.472 1) (4) Further, perform the angular adjustment for the sensor also.

screw with washers Rafgsr (&) Check that the stability indicator (green) lights up.
mounting (&) Choose the operation mode, Light-ON or Dark-ON, as per your
bracket requirement, with the operation mode switch.
(Optiohal)
Sensing ohject
g
Functional description
Stability indicator Operation indicator
(Green) (Note 1) (Orange) (Note 2)

Lights up wnder the
stable light condition
or the stable dark

t{Lights up when the
output is ON

EROsen Sensitivity adjustment
Sensitivit s
Operationmode switch Step adjuster ¥ Description
(Note 1
Sensing range becom es) L - Light-ON
longer when tumed (Df Dark-ON Turn the sensitivity adjuster fully counter-
Clockwise [6D)] clockwise to the minimum sensitivity position,
Motes: 1) Mot incorporated on the thru-beam type sensor emitter. MIN.
2) It is the power indicator (Green LED) (lights up when the power is _ _ =
ON) for the thru-beam type sensor emitter. In the light received condition, turn the
@ sensitivity adjuster slowly clockwise and
. < confirm the point (&' where the sensor enters
Operation mode switch the ‘Light state operation.
Operation - In the dark condition, turn the sensitivity
mgde Sich Description adjuster further clockwise until the sensor
o , enters the ‘Light’ state operation and then bring
it back to confirm point (8! where the sensor
Light-ON mode is obtained when the operation @ jstituns talie Dan: ddeooedion,
mode switch (located on the receiver for the }} W e Bok. ot Shler M LI
thru-beam type) is turned fully clockwise (L side). state operation even when the sensitivity
adjuster is turned fully clockwise, the
position is point B,
Dark-0ON mode is obtained when the operation ] B
@ mode switch (located on the receiver for the Optirmum position
thru-beam type} is turned fully counterclockwise A /Bl | The position at the middle of peint & and @
= (D side) @ R is the optimum sensing position.
= =
E &
Beam alignment Note : Use the ‘minus’ adjusting screwdriver (please amange separately) to
Thru-beam type sensor turn the adjuster slowly. Tuming with excessive strength will cause

damage to the adjuster.
(1) Set the operation mode switch to the Light-ON mode position (L side).

(@ Placing the emitter and the receiver face to face along a straight : A e 2
line, move the emitter in the up, down, left and right directions, Light received condition Dark condition
in order to determine the range of the light received condition
with the help of the operation indicator (orange) .Then, set the - _ .
emitter at the center of this range. 3 Emitter Receiver Emitter Receiver
@ tsri;n‘iel?.;%e?djust for up, down, left and right angular movement of E s D ﬂ m__
(@) Further, perform the angular adjustment for the receiver also. F2 Sensing object
(5) Check that the stability indicator (green) lights up. ®
() Choose the operation mode, Light-ON or Dark-ON, as per your £ Sensar Reflector Sensor Reflecior
requirement, with the operation mode switch. 2
® 7
Sensing object g g D —"[H] B . |:|H
L% = Sensing object
* g
[ § Sensor Sensor
B s 7
8 [] 7 M —
E ﬁ Sensing
ES g T object

Ramco Innovations - 800-280-6933 - 1207 Maple Streeﬁ%@Des Moines, I1A 50265 USA - www.ramcoinnovations.com



PRECAUTIONS FOR PROPER USE

CX-400

Relation between output and indicators

In case of Light-ON i In case of Dark-ON
Stability |Operation il Operation| Stability
| i
otal Qutput | condition
indicator|indicator P Output indicator |indicator
Stable light
® receiving ®
@ ON OFF ®
Unstable light
receiving
& [ ]
Unstable dark
receiving
[ ] OFF N ON L]
able dar
® receiving ®

® @ lightsup @ lights off

Retroreflective type sensor with polarizing filters

= |f a shiny object is covered or wrapped with a transparent film,
such as those described below, the retroreflective type sensor
with polarizing filters may not be able to detect it.
In that case, follow the steps given below.

Example of sensing objects

= Can wrapped by clear film
= Aluminum sheet covered by plastic film
= Gold or silver color (specular) label or wrapping paper

Steps

= Tilt the sensor with respect to the sensing object while fitting.

= Reduce the sensitivity.

= Increase the distance between the sensor and the sensing object.

Slit mask (Optional)

(Exclusively for thru-beam type sensor)

= With the slit mask (OS-CX-[J), the sensor can detect a small
object.
However, the sensing range is reduced when the slit mask is
mounted.

How to mount

(1) Insert the fixing hook into the fixing groove.

(#) Then, pressing the slit mask against the main unit, insert the
fixing tab into the fixing groove.

Fixing groove

Fixing tab

Removing tab

Fixing groove

Fixing hook

How to remove

(1) Insert a screwdriver into the removing tab.
(2) Pull forward while lifting the removing tab.

Interference prevention filter (Optional)
(Exclusively for thru-beam type sensor)

= By mounting interference prevention filters (PF-CX4-]), two sets
of CX-411[] can be mounted close together.
However, the sensing range is reduced when the interference
prevention filter is mounted.

* The filters can be mounted by the same method as for the slit
masks.

* The two sets of sensors should be fitted with different types of
interference prevention filters.
The interference prevention dose not work even if the filters are
mounted for emitters only, receivers only or the same model No.
of the interference prevention filters are mounted on both the set
of the sensor.

Fitted with
PF-CX4-H

Fitted with
PF-CX4-V

Wiring

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

= Take care that wrong wiring will damage the sensor.

= Verify that the supply voltage variation is within the rating.

= |f power is supplied from a commercial switching regulator, ensure
that the frame ground (F.G.) terminal of the power supply is
connected to an actual ground.

+ In case noise generating equipment (switching regulator, inverter
motor, etc.) is used in the vicinity of this product, connect the
frame ground (F.G.) terminal of the equipment to an actual
ground.

= 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.

= Extension up to total 100 m 328.084 fi (thru-beam type: both
emitter and receiver) is possible with 0.3 mm?, or more,cable.
However, in order to reduce noise, make the wiring as short as
possible.

= Make sure that stress by forcible bend or pulling is not applied
directly to the sensor cable joint.

Others

= Do not use during the initial transient time (50 ms) after the power
supply is switched on.

= This sensor is suitable for indoor use only.

= Avoid dust, dirt, and steam.

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

Ramco Innovations - 800-280-6933 - 1207 Maple Street,Wegane'wmnes, 1A 50265 USA - www.ramcoinnovations.com



CX-400

DIMENSIONS (Unit: mm in)

The CAD data in the dimensions can be downloaded from the SUNX website: http./fwww.sunx.co.jp/

CX-4111

Sensor

Sensitivity adjuster (Note 1)

Operation indicator (Orange) Note 2)

Stability indicator (Green) (Note 1),

Operation mode switch (Note 1)

12

*“ 04 -’.'IF
Beam

@

2-M3 X0.5 g
thru-hole threads 3.7 #0148 cable,

] {
2m6.562 ftlon

Motes: 1) Not incorporated on the emitter.
2) Itis the power indicator (green) on the emitter.

CX-41 1 D‘J Sensor

Sensitivity adjuster (Mote 1)

Cperation indicator (Orange) (Mote 2)

Stability indicator (Green) (Note 1) /'rOp eration mode switch (Note 1)

2-M3 X 0.5
thru-hole threads

Motes: 1) Not incorporated on the emitter.
2) ltis the power indicator (green) on the emitter.

8E
CX-4217/42202
Sensitivity adjuster ™ s
wm\

Stability indicator (Green) "\ Operaton mote sutch
0%, 29
— : '3 i (0, 04E)
Beam-racaiving |44 —= I-t\- 118
art
4015 1
i B T15 &1 {?_
—1 25.4
T '
4019 o
Beam-receiving
art

2-M3 X0.5 “ M8 connector
thru-hole threads,

15 Ramco Innovations - 800-280-6933 - 1207 Maple Streg_'tu\f"‘u'zsj Des Moines, |A 50265 USA -

Beam-receiving
part

CX-411-Z Sensor

Sensitivity adjuster (Note 1)
Operation indicator {Orange) (Note 2)

i1

e

Stability indicator (Green) (Note 1) ]
O peration mode switch (Mote 1)

20
A=

11.2

*l :,.a‘-'r‘aeam

axis [
5.
1 '_:

3

49 2-M3 %0.5
037 thru-hole threads

Motes: 1) Not incorporated on the emitter,
2) It is the power indicator (green) on the emitter.

CX-491
Cx4g1Hf‘422E| Sensor

Sensitivity adjuster

Operation indicator Qrange)

40157
Beam-receiving
part 2-M3 %05

thru-hole threads 4 cable,

CX-491
CX-MH:&ZZ]J

Sensitivity adjuster =119,

Cperaion indicator (Qrange)

Stahility indicator (Green)

hacs = 4
Beam-receiving
part

40157

2-M3 X0.5
thri-hole threads

(300}

{11.811)

www. ramcoinnovations.com



DIMENSIONS (Unit: mm in)

CX-400

The CAD data in the dimensions can be downloaded from the SUNX website: hitp:/www.sunx.co.jp/

RF-230

Reflector (Accessory for the retrorefiective type sensor)

Material: Acrylic (Reflector)

Reflector (Optional)

M3 nut mounting holes
/J} (for mounting at the back)

2-¢34 40,134 thu-holes

ABS (Base)
RF-210
"_|3?-f'|3|a‘
) =
128 0:504 @
‘ .
Reflector
11 den | e
..‘.....r f’)@ HEF]T'M
fz

(for mounting at the side)

263 {1134 holes,
§0.2

Material: Acrylic (Reflector)

ABS (Base)

T + T
=1 2-M3 nut mounting holes

(for mounting at the side)

Two M3 (length Bmm 0.2150n)

serews with washers and
two nuts are attached.

MS-CX2-1

1.2

301181

[——(28) (1 102)—m

1238 deep
" (for mounting at the back)
1

! ol K-H

Material: Acrylic

Sensor mounting bracket (Optional)

5

w12
0,1 B v
3, | *_3_1

T3 "*—--aasi,éﬁf
1-1\i.:|.-1al: - _f__ — &)

2-$3.4 ¢0.134 holes
(for RF-210)

101;31-'!%

t
0 2D-: 7

Material: Stainless steel (SUS304)

Two M3 (length 12 mm 0 47

with washers are attached.

"2in) screws

Assembly dimensions
Mounting drawing with the

RF-220

Reflector (Optional)

A.Hko.?,
028
Adhesivet
Effective
reflecting surface

receiver of CX-411[]

Beam

wha
]

33 . 23
8.13 0.584
Material: Acrylic (Reflector)
ABS (Base)
RF-11 Reflective tape (Optional)

2-¢3.640.142
mounting
holes

RF-12

Reflective tape (Optional)

30
1181

Material

shcnlic

:
i

Ramco Innovations - 800-280-6933 - 1207 Maple Street,WgWoines, IA 50265 USA - www.ramcoinnovations.com
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CX-400

DIMENSIONS (Unit: mm in)

The CAD data in the dimensions can be downloaded from the SUNX website: http.//www.sunx.co.jp/

MS-CX2-2 Sensor mounting bracket (Optional)

Assembly dimensions

Mounting drawing with the
receiver of CX-411[]

Toles ’*.ﬂ?ﬁ-' s
...-\--_ ’
vl
Ty
—{ || Beam axis
36 B
1 417
T

I-;J SSL

Material: Stainless steel (SLIS304)
Two M3 (length 12 mm 0 472 in) screws
with washers are attached.

MS-CX2-4 Sensor mounting bracket (Optional)

with the receiver of
CX-411]

. i $55 #2165
Mounting drawing [=$39 41,505

374
45
ARG
& 2.%_:1:‘\;: / : : l
Material: Stainless stee| (SLIS304) 0.3t Baam axs, --2-=_.5.:-,_
Two M3 (length 14 mm 0 551 in} screws 0098
with washers ane attached.
MS-CX2-5 Sensor mounting bracket (Optional)
25
g Assembly dimensions
15— g pgd= . ¥ ==
}.59 35 i i ey i
to.bse 03174 a7 = 1
T CX-411[] | R

'1 1 Beam axis
I thdso -
10058 !

Material: Stainless stee| (SUS304) *

Two M3 (length 12 mm 0 472 in} screws
with washers ane attached.

Ramco Innovations - 800-280-6933 - 1207 Maple Stree{ est Des Moines, IA 50265 USA - www.ramcoinnovations.com



CX-400

DIMENSIONS (Unit: mm in) The CAD data in the dimensions can be downloaded from the SUNX website: http /vww, sunx.co.jp/

MS-CX-3 Sensor mounting bracket (Optional)

Assembly dimensions
Mounting drawing with the

; t12“&_ el cx-411|j
301 18—
&
235—-4 -—3 138 5 .
g, T8 o)
RUSRE | |
I ' .'.. E
Hyae 1
T-.-+1.~.¢ A _
= 7 figen:TY Bes
Y
107 012a
|-—15—|-l 5 o7

Material: Stainless steel (SUS304)

Two M3 (length 12 mm 0472 1n) screws
with washers are attached.

MS-RF21-1  Refiector mounting bracket for RF-210 (Optional)
Assembly dimensions 55 |~_2:,:__|

i

__:3\

E‘ i
|

= |
Material: Stainless steel (SUS304)

Two M3 (length- 12 mm 0472 in) screws
with washers are attached.

MS-RF22 Reflector mounting bracket for RF-220 (Optional)

Assembly dimensions

A
L18
toDes3
=t GERS
8-M3X 05002 J ¥
thru-hole threads ‘—20 = ¥
Material: Cold rolled carbon steel (SPCC)
(Uni-chrome plated)
Two M3 (length 8 mim 0 315 in) screws with washers are attached.

Ramco Innovations - 800-280-6933 - 1207 Maple Streei,\ﬂﬂﬂlﬁg Moines, |1A 50265 USA - www.ramcoinnovations.com
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DIMENSIONS (Unit: mm in) The CAD data in the dimensions can be downloaded from the SUNX website: hitp:/lwww.sunx.co.jp/

MS-RF23 Reflector mourting bracket for RF-230 (Optional)

Assembly dimensions
40

Material: Cold rolled carbon steel (SPCC)
(Uni-chrome plated)

Tweo M4 (length 10 mm 0 524 (1) serews with washers are attached.

All information is subject to change without prior notice.

SUNX)

Sensing the Future
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