CX-20...

Amplifier Built-in Compact
Photoelectric Sensor

Compact Size

Two Sensors Mountable Together

General Purpose
Photoelectric Sensor
with Full Basic
Performance

C E Marked

Conforming to EMC Directive

Waterproof

Just 20mm in depth, 5mm shorter than
a conventional model.

5mm shorter

Strong Light Beam

CX-29[] (retroreflective type), CX-22[]

and CX-24[] (diffuse reflective type)
incorporate an automatic interference

prevention function. Hence, two sensors

can be mounted close together.

(CX-21[], CX-23[], CX-28[] or CX-28IRD)
do not have this function.

Insusceptible to Extraneous Light: CX-23[]

The sensor can be hosed down
because of its IP67 construction and
the non-corrosive stainless steel
mounting bracket.

Note: However, take care that if it is exposed to
water splashes during operation, it may
detect a water drop itself.

Plug-in Connector Type Is Available

CX-21[] (thru-beam type) emits a
strong light beam which can pass
through 20 sheets of copier paper.

The sensor incorporates an infrared
LED that is strong against dust or dirt.

\\20 sheets of copier paper

As the spread of the beam from the
CX-23[1] emitter is narrow, close
mounting of sensors is possible.

Half the
span of CX-21[]

SUNX)
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Plug-in connector type sensor, which
can be easily disconnected for
replacement, is available. In case a
problem occurs anyone can replace the
sensor in a minute.

Plug-in

connector type
CX-2[]-J

Mating cable
CN-24E[]-C2
(Cable length: 2m)
CN-24E[]-C5

“~_(Cable length: 5m)

M8 connector F
)

(IEC conforming
$9mm

03/2003



CX-20

APPLICATIONS

Detecting contents in paper pouch

Detecting shiny refrigerators Detecting rubber sheet

>

Transparent objects detectable with CX-28IR[]
(Typical examples)

; ; ; ; ; Reflector setting range: 300 to 500mm
;ensnr]]g objest Sl dilzs) s_lze with the RF-230 reflector at the optimum
ass sheet [150mm — t: 1.0mm condition (Note)
Cylindrical glass $50mm__ ¢ =50mm t=2.0mm Each object should pass across the beam at the
. $100mm ¢ =50mm t = 2.3mm center between the sensor and the reflector.
Acrylic board [150mm t=1.5mm 2: Length of cylindrical glasses
Styrol (Floppy case) |[(150mm t=1.2mm t : Thickness of sensing object
Food wrapping film [[150mm t=10xm
Cigarette case film [ 150mm t=20um Note: The optimum condition is defined as the
Vinyl sack 050mm t=30um condition in which the sensitivity level is set
Pet bottle $#55mm such that thg stablllty indicator just lights up
$70mm when the object is absent.
Glass bin $65mm
ORDER GUIDE
Type Appearance Sensing range Model No. Sensing output |Emitting element
§ - |[1om | cx-21
& Infrared LED
E g E Q
E|E§ |5m CX-23
ZQa
Slel g 01103
e | oxas
5| 3 |£Ss (Note 1)
8| % =85 <—uﬂ NPN open-collector
525 —— transistor
°l 2|28, 50 to 1,000mm
Z| 5|85 j: (Note 1) CX-28IR
0C | 58
= £53
[ j=}
2| So
3| 222 800mm CX-22 Infrared LED
5 |38 U
8| Lo
= §'§ o 300mm CX-24
8| 63s
% . - |[1om | CX-21-PN
& Infrared LED
2 g £ o
cE5 |sm CX-23-PN
° Za
Q| o =
> £ 0.1 to 3m
< | § |22 E T IiNoler) | CX-29-PN Red LED
3 % £3gs <—Hﬂ PNP open-collector
R = transistor
o | Q| g5, 50 to 1,000mm
AR I (Note 1) CX-28IR-PN
& £58
2| 2
5| 225 > 800mm CX-22-PN Infrared LED
R s
3.2, -
£|5g2 | |soomm CX-24-PN
D n =

NOTE:

Mounting bracket is not supplied with the sensor. Please select
from the range of optional sensor mounting brackets (five types).

Reflector cannot

Actual sensing range

3m (CX-28IRC: 1,000mm)

Note 1: The sensing range of the retroreflective type sensor is specified for the RF-230
reflector.
Further, the sensing range is the possible setting range for the reflector. The sensor
can detect an object less than 0.1m away (CX-28IR[]: 50mm).

be placed in this |«— 4t the sensor
range 0.1m (CX-28IRC: 50mm)
[«— Setting range —|

[ﬂl of the reflector [ﬂl

Sensor Reflector Reflector
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CX-20

ORDER GUIDE

Red LED type for transparent object sensing

The red LED type for transparent object sensing, which features easy beam alignment, is available.
Model No.: CX-28, CX-28-PN (Sensing range: 50 to 500mm)

Plug-in connector type (Not available for the self-diagnosis output type)

Plug-in connector type is available. When ordering this type, add ‘-J’ to the model No.

(e.g.) Plug-in connector type of CX-21-PN is ‘CX-21-PN-J’.
Plug-in connector type of CX-29-Y is ‘CX-29-J-Y’.

» Mating cable (2 Nos. are required for the thru-beam type.)

Type Model No. Description
S CN-24E-C2 Length: 2m
raig . 0.2mm2 4-core cabtyre cable
CN-24E-C5 Length: 5m | \yith connector on one end
CN-24EL-C2 Length: 2m Cable outer diameter:
Elbow #3.7mm
CN-24EL-C5 Length: 5m

Self-diagnosis output type (Available with NPN output type only. However,
not available for CX-23[], CX-28[], CX-28IR[], and plug-in connector type.)
The self-diagnosis output type is available. When ordering this type, add ‘S’ to the model No.

(e.g.) Self-diagnosis output type of CX-21 is ‘CX-21S’.

Package without reflector

CX-29[], CX-28[] and CX-28IR[] are available without the reflector RF-230. When ordering this type, add suffix ‘-Y’ to the model No.
(e.g.) Package without reflector of CX-29 is ‘CX-29-Y’.

* CN-24E-C2, CN-24E-C5

OPTIONS
Round slit mask
Designation Model No. Description Fitted on the front face of the sensor with one-
touch.
« Sensing range: 400mm [CX-21[]] Round slit mask
Slit on one side 300mm [CX-23[]] (Stainless steel)
0S-CX-05 * Min. sensing object: ¢ 12mm

Round slit mask
For thru-beam
type sensor
only

(Slit size $0.5mm)

Slit on both sides

« Sensing range: 20mm
[CX-21[], CX-23[]]
* Min. sensing object: $0.5mm

0S-CX-1
(Slit size ¢ Tmm)

Slit on one side

« Sensing range: 900mm [CX-21[]]
600mm [CX-23[]]
« Min. sensing object: ¢ 12mm

Slit on both sides

« Sensing range: 100mm
[CX-21[], CX-23[]]
« Min. sensing object: # 1mm

0S-CX-2
(Slit size $2mm)

Slit on one side

« Sensing range: 2m [CX-21[]]
1.5m [CX-23(7]
* Min. sensing object: ¢12mm

Slit on both sides

* Sensing range: 400mm
[CX-21], CX-230]]
« Min. sensing object: #2mm

Rectangular
slit mask

For thru-beam
type sensor
only

0S-CX-05 X 6
(Slit size 0.5 X 6mm)

Slit on one side

« Sensing range: 2m [CX-21[]]
1.2m [CX-23(]]
* Min. sensing object: ¢12mm

Slit on both sides

* Sensing range: 400mm
[CX-21(], CX-23[]]
* Min. sensing object: 0.5 X 6mm

0S-CX-1X6
(Slit size 1 X 6mm)

Slit on one side

« Sensing range: 3m [CX-21[]
2m [CX-23(7]
* Min. sensing object: ¢ 12mm

Slit on both sides

« Sensing range: 1m
[CX-21[], CX-23[]]
» Min. sensing object: 1 X 6mm

0S-CX-2 X6
(Slit size 2 X 6mm)

Slit on one side

» Sensing range: 5m [CX-21[]
3m [CX-23[]]
« Min. sensing object: ¢ 12mm

Slit on both sides

« Sensing range: 2m
[CX-21[], CX-23[]]
* Min. sensing object: 2 X 6mm

34

Rectangular slit mask

Fitted on the front face of the sensor with one-
touch.

Rectangular slit mask
(Stainless steel)

SUNX)
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OPTIONS

CX-20

Designation Model No. Description
« Sensing range: 0.1 to 1m [CX-29[]]
Reflector RF-210 ] . 50 to 250mm [CX-28IR[]]
For retro- « Min. sensing object: $30mm
reflective type) « Sensing range: 0.1 to 1.5m [CX-29(]]
sensor only RF-220 50 to 500mm [CX-28IRJ]
* Min. sensing object: $35mm
MS-RF21-1 Protective mounting bracket for RF-210
Reflector It protects the reflector from damage and maintains alignment.
mounting
e MS-RF22 For RF-220
MS-RF23 For RF-230

Reflective tape
(For CX-29(] only)

RF-11 (Note 1)

* Ambient temperature:
—25to+50°C
* Ambient humidity:
35 to 85% RH
Notes: i) Keep the tape free from

« Sensing range:
0.1 to 0.5m [CX-29(]]

stress. If it is pressed
too much, its capability

may deteriorate. * Sensing range:

RF-12 ii) Do not cut the tape. 0.1 to 0.7m [CX-29(]
It will deteriorate the 0.15 to 0.4m [CX-28IR[]]
sensing performance.
Foot angled mounting bracket
MS-CX2-1 It can also be used for mounting RF-210.
(The thru-beam type sensor needs two brackets.)
Foot biangled mounting bracket
Flat mounting saves height.
MS-CX2-2 It can also be used for mounting RF-210.
. (The thru-beam type sensor needs two brackets.)
Sensor mounting
bracket Protective mounting bracket
(Note 2) MS-CX2-4 It protects the sensor from damage and maintains alignment.
(The thru-beam type sensor needs two brackets.)
Back biangled mounting bracket
MS-CX2-5 Suitable for sensing from bottom of conveyors, etc.
(The thru-beam type sensor needs two brackets.)
Back angled mounting bracket
MS-CX-3 (The thru-beam type sensor needs two brackets.)
) MS-AJ Basic assembly
Universal sensor
mounting stand MS-AJ-A Lateral arm assembly
MS-AJ-M Assembly for reflector
s heck It is useful for beam alignment of thru-beam type sensors.
ensorchecker | cHX-sC2 The optimum receiver position is given by indicators, as

well as, an audio signal.

Notes: 1) RF-11 cannot be used with CX-28IR[].

2) The plug-in connector type sensor does not allow use of some sensor
mounting brackets because of the protrusion of the connector.

Sensor mounting bracket

+ MS-CX2-1

Two M3 (length 12mm)
screws with washers

are attached.

* MS-CX2-5

Two M3 (length 12mm)
screws with washers

are attached.

* MS-CX2-2

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

* MS-CX-3

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

* MS-AJ

+ MS-CX2-4 /

Elevation
angle £ 45°

Two M3 (length 14mm)
screws with washers
are attached.

Elevation
angle * 45°

Swivel:
360° rotation

Mounting holes
for M6 screw

Swivel:
360° rotation

Mounting holes
for M6 screw

Reflector
*RF-210 * RF-220
11mm 8.3mm
K33.3mm)\ __35.3mm //\
12.BI e I<
mm 1
42.3mm
N

Reflective tape
« RF-11

Reflector mounting bracket
» MS-RF23 » MS-RF22

Two M4 (length 10mm)
screws with washers
are attached.

* MS-RF21-1

Two M3 (length 8mm)
screws with washers
are attached.

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

Universal sensor mounting stand

* MS-AJ-A .
Swivel:
With the lateral arm, 360° rotation

the sensor can sense

from above a 4 I
productiorV

Height Height
adjustment: adjustment:
150mm r 150mm
approx. YN approx.

rotation

adjustment
Sensor checker

Height
adjustment:
150mm

approx.
PP Sensor checker

SUNX)
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CX-20

SPECIFICATIONS
Thru-beam Retroreflective Diffuse reflective
Type Narrow beam With polarizing Fo'r transparent Long sensing Short sensing
filters object sensing range range
% NPN output type CX-21 CX-23 CX-29 CX-28IR CX-22 CX-24
Iltem S | PNP output type CX-21-PN CX-23-PN CX-29-PN CX-28IR-PN CX-22-PN CX-24-PN
Sensing range 10m 5m 0.1 to 3m (Note 1) |50 to 1,000mm (Note 1)| 800mm (Note 2) 300mm (Note 2)

Sensing object

#12mm or more opaque object (Note 3)

¢50mm or more
opaque, translucent
or specular object

$50mm or more
opaque, translucent
or transparent object

(Note 1) (Note 1)

Opaque, translucent or transparent object

Hysteresis

15% or less of operation distance

Repeatability

(perpendicular to sensing axis) 0.5mm or less 0.05mm or less 0.5mm or less 1mm or less
Supply voltage 1210 24V DC =10% Ripple P-P 10% or less
NPN output Emitter: 35mA or less
Current type Receiver: 25mA or less 30mA or less 35mA or less
consumption | pNP output Emitter: 35mA or less
type Receiver: 30mA or less 35mA or less 40mA or less
<NPN output type> <PNP output type>

Sensing output

NPN open-collector transistor
* Maximum sink current: 100mA

« Applied voltage: 30V DC or less (between sensing output and 0V)
« Residual voltage: 1.5V or less (at 100mA sink current)

PNP open-collector transistor
« Maximum source current: 100mA

0.4V or less (at 16mA sink current)

« Applied voltage: 30V DC or less (between sensing output and + V)
« Residual voltage: 1.5V or less (at 100mA source current)
0.4V or less (at 16mA source current)

Utilization category

DC-12 or DC-13

Output operation

Switchable either Light-ON or Dark-ON

Short-circuit protection

Incorporated

Response time

1ms or less

Operation indicator

Red LED (lights up when the sensing output is ON)

Stability indicator

Green LED (lights up under stable light received condition or stable dark condition)

Power indicator

Red LED
(lights up when the power is ON)

Sensitivity adjuster

Continuously variable adjuster

Automatic interference
prevention function

Incorporated
(Two units of sensors
can be mounted closely.

)

(

ncorporated
Two units of sensors can be mounted)
closely.

Pollution degree

3 (Industrial environment)

Protection

IP67 (IEC)

Ambient temperature

— 25 to + 55°C (No dew condensation or icing allowed) (Note 4), Storage: — 30 to + 70°C

Ambient humidity

35 to 85% RH, Storage: 35 to 85% RH

Ambient illuminance

Sunlight: 10,000 x at the light-receiving face, Incandescent light: 3,000¢x at the light-receiving face

EMC

Emission: EN50081-2, Immunity: EN50082-2

Voltage withstandability

1,000V AC for one min. between all supply terminals connected together and enclosure

Insulation resistance

20MQ, or more, with 250V DC megger between all supply terminals connected together and enclosure

Environmental resistance

Vibration resistance

10 to 500Hz frequency, 1.5mm amplitude in X, Y and Z directions for two hours each

Shock resistance

500m/s2 acceleration (50G approx.) in X, Y and Z directions for three times each

Emitting element

Infrared LED (modulated)

Red LED (modulated)

Infrared LED (modulated)

Material

Enclosure: Polycarbonate, Lens: Polycarbonate, Indicator cover: Polycarbonate, Front cover: Polycarbonate (CX-29[: Acrylic)

Cable

0.2mm?2 3-core (thru-beam type emitter: 2-core) oil resistant cabtyre cable, 2m long

Cable extension

Extension up to total 100m is possible with 0.3mm2, or more, cable (thru-beam type: both emitter and receiver).

Weight

Emitter: 45g approx., Receiver: 50g approx.

50g approx.

Accessories

Adjusting screwdriver: 1 No.

RF-230 (Reflector): 1 No.
Adjusting screwdriver: 1 No.

Adjusting screwdriver: 1 No.

Notes: 1) The sensing range and the sensing object of the retroreflective type sensor are specified

for the RF-230 reflector.

Further, the sensing range is the possible setting range for the reflector.
The sensor can detect an object less than 0.1m away (CX-28IR[J: 50mm).
2) The sensing range of the diffuse reflective type sensor is specified for white non-glossy

paper (200 X 200mm) as the object.

3) If slit masks (optional) are fitted, an object of ¢0.5mm (using round slit mask) can be

detected.

Reflector cannot

be placed in this |«—

Sensor Reflector

4) In case the sensor is to be used at an ambient temperature of —15°C, or less, please

contact our office.

36

range
[<— Setting range —|

Actual sensing range

3m (CX-28IR[J: 1,000mm)
of the sensor -

0.1m (CX-28IR[J: 50mm)

[ﬂl of the reflector [ﬂl

Reflector

SUNX)
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I/0 CIRCUIT AND WIRING DIAGRAMS

CX-20

NPN output type
I/O circuit diagram
Color code/
Connector pin No. of the plug-in connector type
I'4
D | (Brown/1) +V
- (Black/4) Load
3 Sensing output (Note 1)
= T +
s— KL T00mA max. 1210 24V DC
5 Zp2 4 | (Orangel2) 0%
2 Zo1l Self-diagnosis output (Note 2, 3) — Ve
) Tr2 [ | 80mA max.
(Blue/3) OV

Internal circuit «—o— Users’ circuit
Notes: 1) The emitter of the thru-beam type sensor does not incorporate
the sensing output.
2) Only CX-2[IS incorporates the self-diagnosis output.
3) The plug-in connector type sensor does not incorporate the
self-diagnosis output. When connecting the mating cable, the
white wire is not connected.

Symbols ... D: Reverse supply polarity protection diode
Zp1, Zp2: Surge absorption zener diode
Tr1, Tr2: NPN output transistor

PNP output type

I/O circuit diagram

Color code/
Connector pin No. of the plug-in connector type

| ¥
(Brown/1) +V

~ 4

3 Tr %20
s ! 100mA_ma +_L 12t024v DC
3 (Black/4) Sensing — +10%
c
3 output (Note 1)
D | (Blue/3) OV

Internal circuit «—o—» Users’ circuit

Notes: 1) The emitter of the thru-beam type sensor does not incorporate
the sensing output.
2) When connecting the mating cable to the plug-in connector type
sensor, the white wire is not connected.

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

SENSING CHARACTERISTICS (TYPICAL)

Wiring diagram

Orange

Load

Blue

1 12t024vDC
0%

Connector pin position

(Plug-in connector type
2 4

Not connected

Sensing output (Note 1)

Wiring diagram

Brown

Black (Note)

Load

Blue

+l 1210 24V DC
,T +10%

Connector pin position
(Plug-in connector type)

Not connected Sensing output (Note 1)

Excess gain

All models
Correlation between setting distance and excess gain
100 100
= H
T 1
80— 50
1\ 1\
\\ \\\\\\
©
0= g 10y \icx-z4im
\ g H= [ cx-2207]
5 A g s \
LA [CX-28IR
[Cx-2101] | il  CX-28IRCI
[cx-230. |\ CxX-290]
| X ]
1 f T 1 }
0 5 10 15 20 25 0 1 2 3 4 5

—— Setting distance L (m) —»

—— Setting distance L (m) —»

SUNX)
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CX-20

SENSING CHARACTERISTICS (TYPICAL)

CX-210]

Parallel deviation

Thru-beam type

Angular deviation

Parallel deviation with round
slit masks (¢ 0.5mm)

Parallel deviation with round
slit masks (¢ 1mm)

Left «— Center —» Right
Operating point £(mm)

Parallel deviation with round
slit masks (42mm)

Left «— Center — Right
Operating angle 0( °)

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

Left «— Center — Right
Operating point ¢(mm)

Parallel deviation with rectangular
slit masks (1 X 6mm)

T 10 '. : T 10 " Loo Y ! Lsoo \ Siton /
£ B E Sliton E one side
= =3 = one side =
© ' Q | © @ i
5 g e 2 Slit on
% 5 g ) 8 both sides
T 5 Emitter 1 © 5 Emitter £200 Emitter £ 400 Emitter
j=2] [=)] o o
£ £ < __ c
3 L] 3 A Z Ll E '
@ ‘ T o | A R N ‘ i I : [0 ¢
| o I (o
0 ‘ Receiver 0 Recéiver ‘ 0 \ | / Receiver ‘ 0 \‘/ Receiver
2000 1,000 0 1000 2000 40 20 0 20 40 40 20 0 20 40 100 50 0 50 100

Left +— Center — Right
Operating point ¢ (mm)

Parallel deviation with rectangular
slit masks (2 X 6mm)

Left «— Center —» Right
Operating point ¢(mm)

CX-23[]

Parallel deviation

Left «— Center —» Right
Operating point ¢ (mm)

Thru-beam type

Angular deviation

Left «— Center — Right
Operating point £ (mm)

Parallel deviation with round
slit masks (#0.5mm)

4 8
T \, / T 5 5 / T A / Sliton
2 kY N ’ \‘ l’ n
€ li = Slit on -~ 3 \ 16 ; one side ;
£ Siit on E one side E ’mﬂ E ! /
= one side = ‘ o one side 4 ) [
@ 1 n @ @
e ~1 e Slit on Q _ o .
5 5 bolh sides 52 feron— 5 4
S 1 L it B 1 Emiter | 2 both Emiter | 2 Emitter
2 2 ; | 2 | 2 \ j
=] \ , £ H i E= | \ / T £ o \ / |
\/ | | |
o ‘ Receiver 0 | Recl:eiver o | Re?eiver o | Re?e\ver
200 100 0 100 200 200 100 0 100 200 400 200 0 200 400 1,000 500 0 500 1,000

Left «— Center —» Right
Operating point £(mm)

Parallel deviation with round
slit masks (4 1mm)

8 8 400 800
i i T | i Slit on
Vo i 6 \ H \ one side ;
= 6 N i £ £300+— d £600 ; 7 i
E R il E 3 Sliton £ ‘
d 1 é ! a one side - I '
o ! 3] 0] ]
S 4 Horizomal[ Vertical Vertical S 4 2200 ‘ 2400 Slit on
® |direction direction direction|| @ % \< 7l : 2 both sides ,
S Emitter \ Emitter | 2 4 ] Emitter | 5 Emitter
(o))
< £ Receiver = =
£ 2+ @T — £ 2 £100 ‘ QT— £200 Q
& %M L \/ aliian J ‘ K 3 ‘ %ﬂ'{ 3 \<\/ ﬁ I
‘ - Receiver ‘ Receiver ‘ 04— ‘ — ‘ 0 N\ Receiver ‘ 0 / Receiver
200 200 0 200 400 40 20 0 20 40 20 10 0 10 20 40 20 0 20 40

(Down) Left «+— Center —» Right (Up)
Operating point £(mm)

Parallel deviation with round
slit masks (¢2mm)

(Down) Left «— Center — Right (Up)
Operating angle 0 (°)

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

Left «— Center — Right
Operating point ¢(mm)

Parallel deviation with rectangular
slit masks (1 X 6mm)

Left «— Center — Right
Operating point ¢ (mm)

Parallel deviation with rectangular
slit masks (2 X 6mm)

2 — 4
e b Tt | b o R ||
T \ Siiton ; Pl T b i P Y P
\ one side / VA Tron ! i = \
S x ; 15 e L2 Bl S 3 L e | U
= 18 Ton T € direction € ° direction
= = Pistmal / = T on = STron.
3 ] 4 oth sides th
. { ) 3 2| N 3 ' %&eﬁn 3 ] g
§ 1 § 1 N == Verical || §  [Horzontal\y /| peitbes|\ /f Verieal | & 2-{Forzoniall\A] Bt Se Vertical
@ ) B \ poiSdes direction]| @ . |direction [\\ /A ldrection | \ / /| direction] % direction direction direction
'g) Emitter g aieaion” Emitter g Emitter Emitter 'g’ Emitter Emitter
< c N\ £ c
£05 71 Z0.51 @T \ — e g T T 2 1+ Py i
3 WY L8 b | GEIR ‘ e =t | aalls
/ | =wil V==l 4
0 | cheiver 0| Receiver | F?ecelver 0 | Receiver | Receiver 0| Receiver | R}ecelver
100 50 0 50 100 100 50 0 50 100 100 50 0 50 100 200 100 0 100 200
Left «— Center —» Right (Down) Left «— Center —= Right (Up) (Down) Left «— Center —» Right (Up) (Down) Left «— Center —= Right (Up)
Operating point £(mm) Operating point ¢ (mm) Operating point £ (mm) Operating point ¢ (mm)
SUNXD
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SENSING CHARACTERISTICS (TYPICAL)

CX-20

CX-29[]

Parallel deviation

Retroreflective type

Parallel deviation

CX-28IRL]

Retroreflective type

Angular deviation

Angular deviation
4

4 - N 7 s
/| \ ; i '
/ \ ! \ T T [ Reflector |1 | 1 A
/ \ /! \ ! 1] angular ! \
3 :l \ll 3 "l “I A 1 ’000 n Il B 1 1000 1| deviation ! 1
s . Reflector € £
f |
£ £ ||| | anger E E b
j :‘) ! Senslm _ a deviation
g 2 5 2 | e g g Spe ||| g
3 5 Senslor Re'le‘clor % % devition Geviaton
Kz 2 angular angular k] k7] Reflect
o Reflector| g, ovor Reflosior (3F-230) S 500 Refiector 5 500 (rasd) (RF-230)
< (RF-230) c Reflector (RF-230) F-230) g’ (RF-230) g’
£ 4 =1 E 1 o1 T £ =T £ L
o] ! © L N L = i s 0
» %H L n T . 0§ 3 i 3 -
‘ ‘ Sensor ‘ o Sensor ‘ Sensor ‘ 0 L Sensor ‘ ‘ 0 Sens‘or ‘ S‘ensor
%60 50 0 50 100 40 20 0 20 40 100 50 0 50 100 40 20 0 20 40

Left «+— Center —» Right

Left «— Center — Right
Operating angle 0(°)

Operating point ¢ (mm)

CX-22[ ] Diffuse reflective type
Sensing field
L,ooo e Tsoo
£ ko £ L]
£ / ~ £
4 ) =
3 \ g
§ 200 X 200mm 5 finie o
kA ite non- Ry -
% 500 glossey :aper 07400 glossy paper |
o e 5 =
-é c VoL
o} 2 -
» (%] I
0 Sensor ‘ Sensor
40 20 0 20 40 0 50 100 150 200
Left «— Center — Right —— White non-glossy paper ——
Operating point ¢ (mm) side length a (mm)
CX-24[] Diffuse reflective type
Sensing field
400 400
300 K £300
£ £ ]
- i it /
8 ‘ 2
< 200 200 X 200mm 2200 aXamm— |
% White non- & White non-
3 glossy paper o glossy paper
2 Viiiig} k7 o
£100 LA 2100 Pl
= %4 8 LT
7]
Sensor Sensor
0 | |
20 10 0 10 20 0 50 100 150 200

Left «— Center —» Right
Operating point ¢ (mm)

PRECAUTIONS FOR PROPER USE

—— White non-glossy paper —»
side length a (mm)

Left +— Center — Right
Operating point ¢ (mm)

Left «— Center — Right
Operating angle 0(°)

Correlation between sensing object size and sensing range

As the sensing object size becomes smaller
than the standard size (white non-glossy paper
200 X 200mm), the sensing range shortens, as
shown in the left graph.

For plotting the left graph, the sensitivity
has been set such that a 200 X 200mm
white non-glossy paper is just detectable at
a distance of 800mm.

Correlation between sensing object size and sensing range

As the sensing object size becomes smaller
than the standard size (white non-glossy paper
200 X 200mm), the sensing range shortens, as
shown in the left graph.

For plotting the left graph, the sensitivity
has been set such that a 200 X 200mm
white non-glossy paper is just detectable at
a distance of 300mm.

This product is not a safety sensor. Its use is not
intended or designed to protect life and prevent body
injury or property damage from dangerous parts of
machinery. It is a normal object detection sensor.

Mounting

* The tightening
torque should be
0.5N-m or less.

M3 (length 12mm)

screw with washers

MS-CX2-1
(Optional)

SUNX)
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Operation mode switch

Light-ON mode is obtained when the switch is turned
fully counterclockwise.

Dark-ON mode is obtained when the switch is turned
fully clockwise.

Others

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

* When connecting the mating cable to the plug-in connector
type sensor, the tightening torque should be 0.4N-m or less.
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PRECAUTIONS FOR PROPER USE

Retroreflective type sensor with polarizing filters

« If 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 (glossy) 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.

Self-diagnosis function (Self-diagnosis output type only)

» The sensor diagnoses the incident light intensity, and if it
is reduced due to dirt or dust, or beam misalignment, an
output is generated.

Insufficient Insufficient
beam intensity ~ beam interruption

Stable light received level
Sensing output
N threshold level

W, Stable dark level

Sensing condition

M
Sensing output -
(operation indicator) ——=1 1
(in the Light-ON mode) Tl i
T
o ] — — | — Lights up
Stability indicator HL ﬂu L Lights off
ON
OFF

| |
% % ON (Lights up)
i i

N e

Self-diagnosis output ©) ® ® ®

@ The self-diagnosis output transistor stays in the ‘OFF’ state during stable
sensing.

Retroreflective type sensor for sensing transparent objects

» Optimum sensing is possible when the position of the

transparent sensing object is set at the center of the
sensor and the reflector.
If the sensing position is set near the sensor or the
reflector, the sensing may be unstable. In this case, set
the sensing position at the center of the sensor and the
reflector.

Sensor / Reflector
Transparent sensing object

» When the sensor detects an uneven plastic receptacle or
glass bin, the received light intensity may differ with the
sensing position or direction. Adjust the sensitivity after
confirming the stable sensing condition by turning the
sensing object, etc.

« If the object is a transparent cylinder, feed it in a position
as shown in Figure A. The sensor may fail to detect an
object fed in a position as shown in Figure B.

Reflector

@ When the sensing output changes, if the incident light intensity does not Sensor Sensor
reach the stable light received level or the stable dark level, the self-
diagnosis output becomes ON.
Further, the self-diagnosis output changes state when the sensing output
changes from Light to Dark state. (It is not affected by the operation Fig. A Fig. B
mode switch.)
® In case of insufficient beam interruption, there will be a time lag before
the self-diagnosis output turns ON.
DIMENSIONS (Unit: mm)
CX-2[] Sensor CX-2[-J  sensor
Operation indicator (Red) (Note 2) Operation mode switch (Note 1) Operation indicator (Red) (Note 2) Operation mode switch (Note 1)
T } U }
‘l’ng&‘ LY 7H
Stability indicator (Green) (Note 1) Sensitivity adjuster (Note 1) Stability indicator (Green) (Note 1) Sensitivity adjuster (Note 1)
2-M3X0.5
e 12 thru-hole threads 20 S 12 e <22
T 1l7 a8 17 3 ™ [+3
l . T
t > | t
151.5 151.5 T
Center of 31 25 | ——t 31 X
sensing l l Center of / 405%4° 25
sensing l ¢7
$3.7 cable 2m long !
‘;
g1 >M3X05 M8 connector
thru-hole threads/ |«16—»

Notes: 1) Not incorporated on the emitter of the thru-beam type sensor.
2) It is the power indicator (red) on the emitter of the thru-beam type
sensor.
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Notes: 1) Not incorporated on the emitter of the thru-beam type sensor.
2) It is the power indicator (red) on the emitter of the thru-beam type
Sensor.




DIMENSIONS (Unit: mm)

CX-20

RF-230 Reflector (Accessory for the retroreflective type sensor)

(T)
5
¥

2-44.6 *‘ 3.3

mounting
40 holes 8.3«

Material: Acrylic (Reflector)
ABS (Base)

RF-210 Reflector (Optional)

f
12.8
)

M3 nut mounting holes
Reflector (for mounting at the back)

A / |
OV O] Base
3 248 athrunoes

(for mounting at the side)

»‘ 10 |«  2-43.4 holes 6 deep
Z (for mounting at the back)

Material: Acrylic (Reflector) ; m i
ABS (Base) 2-M3 nut mounting holes
Two M3 (length 8mm) (for mounting at the side)
screws with washers and
two nuts are attached.
RF-12 Reflective tape (Optional)
30
(28) —{|«0.7

25 (23)

Effective
reflecting surface Adhesive tape

Material: Acrylic

03/2003
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RF-220 Reflector (Optional)

35.3
AKX __\‘
XK
VAVAVAYA
nd
34.3 XF i
423 i
(21)
8 O ‘ (2 4 =]
f t - 3.3
2-¢43.6
mounting . e
25 holes 8.3
Material: Acrylic (Reflector)
ABS (Base)
RF-11 Reflective tape (Optional)
30
(28) »‘ ‘eOJ
g (6)
i \
Effective
reflecting surface Adhesive tape

Material: Acrylic
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DIMENSIONS (Unit: mm)

MS-CX2-1  Sensor mounting bracket (Optional)
—| 5 |12
34 "3\* .
1&* E:J;B‘Q?\: 14°
V8 T
f g4
22
17
¥ — t 2-43.4 holes
—gr (for RF-210)
ao ?{;——4
1 25 R25 10
425 g{}iﬁ
t1.2 ¥ S 2
) 125
L ' N
*

Material: Stainless steel (SUS304)

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

MS-CX2-2  Sensor mounting bracket (Optional)
«15.8» - 20,
‘ 14 8-43.4 holes
T o-o-H—
©-— T
36 10 25
l 55 ©— i
r T 1 4528 1
! * 15.5
T I
14° o + —
. y h
4" ‘4712 45"412> 5l
el a4
Material: Stainless steel (SUS304) —>—+—CF— '
Two M3 (length 12mm) screws 4‘7 t 78
with washers are attached. ‘ ¥

MS-CX2-4

#55

»\6«
\

39—

i

il

5 !
K “TQT

T

=18 -

Sensor mounting bracket (Optional)

— s

R9.5

Material: Stainless steel (SUS304)

Two M3 (length 14mm) screws
with washers are attached.
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Assembly dimensions
Mounting drawing with CX-2[]

|1 2*‘

B Center of sensing

N
al
()

Assembly dimensions
Mounting drawing with CX-2[]

«15.8»
7.8

<= (3.6)

—-

Assembly dimensions

Mounting drawing
with CX-2[]

Center of sensing

s(ﬁ

14 26

S Ay

e

34— " |
e120] 5 |

‘PQH

4
1O o
(9]

425

Center of sensing




CX-20

DIMENSIONS (Unit: mm)

MS-CX2-5  Sensor mounting bracket (Optional)

Assembly dimensions

~— 25—
15 ATy Mounting drawing I e
35 32 #‘# with CX-2[] 02 & =
Hnul
()

—»‘ —t1.5

L =S
T
1 15> Center of sensing
—l—t15 €25%‘
o] Y .
4 A
! i At
18.9 L 45 I
s = =
i by o @
1895 1]
165 (N | N
t ‘ +20»‘
o 7 |-
le—— 37 —»|
7.9 5 @ E%
Material: Stainless steel (SUS304) I } i U;;’{* -1- *47(
Two M3 (length 12mm) screws 7.9 *7?— =)
with washers are attached. T : T ’
MS-CX-3 Sensor mounting bracket (Optional)
Assembly dimensions

Mounting drawing with CX-2[] 0_5»kgoa‘

Tzo.s»« (+3.5 — | |+{3.4
10°
s | ﬁz ! -
<=5 = 5 85 - 26 —= —— 30 —
Tsl4 T T 14— 35—~ |~
‘ ‘ — 12— —t1.2
¢ 5 25 35 B o 1 } } ~
ﬁ 3.2 A i l — ‘ 5
% D ‘ H H Center of sensin B{}:jﬁ 5o I g$ e T
T /T T 7)1 SETELOSES TF 9 T |
R25 \ 31 5 LTS 25 Lde——bhfF 35
s 5] \ Bﬁ‘ Lo
15 > 5 fem +-s
1 B -6 P
Material: Stainless steel (SUS304) 34 *4*‘ “k*
Two M3 (length 12mm) screws —-| 8
with washers are attached. [~ 14
MS-RF21-1  Reflector mounting bracket for RF-210 (Optional)
Assembly dimensions
23~ 23]
55 55 —
5 1*:317 3 E@T
! - VIO

Material: Stainless steel (SUS304)

Two M3 (length 12mm) screws - 20° s
with washers are attached.

L=
Al

-+

SUNX)
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DIMENSIONS (Unit: mm)

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

Assembly dimensions

|—25 —»| la—25 —m|
~|[as il
10 v (17
v 10! M
] i 0 1) WT, 1 283
11 t 1193
t 83 |
t 7
5 ——»|
[+—35.3—
5~ 4
¥
t
16
12 44 44.3
27
8 t1.6 @7 t16
P 6 ' =t
f T t
8-M3 X 0.5 thru-hole threads le—20—»|
Material: Cold rolled carbon steel (SPCC)
(Uni-chrome plated)
Two M3 (length 8mm) screws with washers are attached.
MS-RF23  Reflector mounting bracket for RF-230 (Optional)
Assembly dimensions
[——40——| it T 40—~
|| *+4.5 10 : | ‘
oy i N f
® H} 10 £} v 28.3
' T t Y103 l
¥ 4 1 8-¢3
50 50.3
—4
id ;
. X
I X 49.3
35 61 61.3 T g T
7 30
| i -
t2 ' I I []
12 4 1 7 | | l 7 [P | : 1: 4
Py f f f
(3) ‘HZG—»‘ ‘472044 f 40
[+—(28)—= 8-M4 X 0.7 thru-hole threads

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

Two M4 (length 10mm) screws with washers are attached.
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DIMENSIONS (Unit: mm)

CX-20

MS-AJ Basic assembly (Optional)
—=|17.8~ X 28=| 20 |-
11.8—~ 112 2-$3.2 mounting
Cable guide  |[=20~]

t2 holes "4
T %

(POM) 6

(145)(Note)
(214)

45°
x
3
3 ;15°
bl
4.2
(Nylon 6) M4 hexagon-
. socket-head
Sensor mounting bracket bolt

[Stainless steel (SUS304)]

¢10 pipe
[Stainless steel (SUS304)]

3

Base

(Nylon 6) 4

Q 2-¢7 mounting holes L@
i

b lago

2-¢7 mounting holes

a1

Two M3 (length 14mm) screws with washers,
two M3 (length 16mm) screws with washers,
two M3 (length 18mm) screws with washers,
one auxiliary mounting plate for EQ-20
series, and one auxiliary mounting plate for
EX-40 series are attached.

MS-AJ-M  Assembly for reflector (Optional)

1.8~ [~ M4 hexagon-
Cable guide —| 20 4121« socket-head bolt
(POM) i E
e
254050
[Tlel1]
Attachment
(Nylon 6)
(136.5)(Note)
(214) 410 pipe
[Stainless steel (SUS304)]
s -
il =
\‘ .. Base “ 74
5 T3 (Nylon 6) 4 H1TT
T 2-47 mounti -
l 2?16 3[:“: : ho'lﬁesmoun ing i Two M3 (length 8mm) screws

with washers, and two M4
(length 8mm) screws with
washers are attached.

Note: The dimensions in the brackets indicate the adjustable range of the
movable part.

Assembly dimensions with RF-220 (Reflector)

(Mounting part only)

Pz~ 4
le— 46— 4 «31»‘

55.3 M4 hexagon-socket-
Note: The dimensions in the brackets indicate the adjustable range of the 11.8+ F?%B* head bolt
movable part. 20¢ i ‘+
N
Assembly dimensions with CX-20 series 50 i
(Mounting part only) i e

24>
11.8— l

2-M3 &
(length 14mm)

screws with
washers

20 ‘ «t2 -
\6\# Center of 2

«28-» 20 |+

sensing

)’

Assembly dimensions with RF-210 (Reflector)
(Mounting part only)

24.8 [+

11.8— L184
WIZ

2M3

(length 14mm)
screws with
washers

T
X
o]
]
N
o
t

j\‘
10O
— ] 6™
T
N 5
AN CZ,
*
]

km
\*”
P
N7
L
N
ar
1

2-M3 (length 8mm) ¢za»‘
screws with washers / l«—45.3

Assembly dimensions with RF-230 (Reflector)
(Mounting part only)

. M4 hexagon-socket-

11.8 .| head bolt

2-M4 (length 8mm) UJ [|®
screws with washers /[

MS-AJ-A Lateral arm assembly (Optional)

Cable guide
16.5 .
12,
6 r—(134)(Note1 - (33) 1 (= (16.5)
10 pipe
é [Stam\essstee\[SUSBOM] R ,J:K
4 1 . Sensor mounting bracket X33
2% [Stainless steel (SUS304)] °*->%
(Nge?)s2 Arm joint
(145) mcfun'ting (Nylon 6)
(214) (Note 1) holes
2'?'2><h4'|2 ¢10 pipe
oblong holes [Stainless steel (SUS304 Ny
e | o s A
S W —1ir
(42.5)| loc | 0o 4 loo | ool
T —
f \
(208.5) ~813
Base (Note 2

(Nylon 6) Two M3 (length 14mm) screws with washers,
two M3 (length 16mm) screws with washers,
two M3 (length 18mm) screws with washers,
one auxiliary mounting plate for EQ-20
series and one auxiliary mounting plate for
EX-40 series are attached.
Notes: 1) The dimensions in the brackets indicate the adjustable range of
the movable part.
2) Refer to MS-AJ (basic assembly) for the assembly diagram
with the base, sensor mounting bracket, sensor or reflector.
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