OMRON

AUTOMATION & SAFETY

NO: PH-163 PRODUCT: E3S-R Photoelectric Sensors
DATE: July 2012 TYPE: Discontinuation Notice

E3S-R Transparent Object Detection Photoelectric Sensors
will be Discontinued March 2014; Use E3Z-B or E3ZM-B

Discontinued product

Recommended replacement

Plastic housing

Metal housing

Plastic housing

Metal housing

E3S-R10 Series

E3S-RS30 Series,
E3S-R104 Series

E3Z-B Series

E3ZM-B Series
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Affected Parts

Product discontinuation

Recommended replacement

E3S-R11 2M E3Z-B62 2M
E3S-R11 5M E3Z-B62 5M
E3S-R12 2M E3Z-B61 2M
E3S-R12 5M E3Z-B61 5M
E3S-R16 E3Z-B67
E3S-R17 E3Z-B66
E3S-R31 2M E3Z-B82 2M
E3S-R32 2M E3Z-B81 2M
E3S-R36 E3Z-B87
E3S-R37 E3Z-B86
E3S-R61 2M E3Z-B62 2M
E3S-R61 5M E3Z-B62 5M
E3S-R62 2M E3Z-B61 2M
E3S-R62 5M E3Z-B61 5M
E3S-R66 E3Z-B67
E3S-R67 E3Z-B66
E3S-R81 2M E3Z-B82 2M
E3S-R82 2M E3Z-B81 2M
E3S-R86 E3Z-B87
E3S-R87 E3Z-B86
E3S-R1B4 2M E3ZM-B81T 2M
E3S-R1B42 2M E3ZM-B81T 2M
E3S-R1E4 2M E3ZM-B61T 2M

E3S-R1E42 2M

E3ZM-B61T 2M

E3S-RS30B4-30 2M

E3ZM-B81T 2M

E3S-RS30B42-30 2M

E3ZM-B81T 2M

E3S-RS30E4 2M

E3ZM-B61T 2M

E3S-RS30E4-30 2M

E3ZM-B61T 2M

E3S-RS30E42 2M

E3ZM-B61T 2M

E3S-RS30E42-30 2M

E3ZM-B61T 2M




Caution on Applying the Recommended Replacement

1) The E3S-R sensor can be replaced without changing the body position or optical axis when combined with a conversion
mounting bracket. For the E3Z-B horizontal models use the E39-L176 mounting bracket; for the E3Z-B vertical models
use the E39-L176 mounting bracket. Please refer to the Mounting Dimensions.

2) The metal body sensor changes color from yellow to silver.
3) Sensing distance will change. Please refer to the operation ratings and characteristics.

Body color
Item Plastic Housing Metal Housing
Product Recommended Product Recommended
discontinuation | replacement discontinuation replacement
Color E3S-R E3Z-B E3S-R30/E3S-R1 E3Z-B
Black Black Yellow Silver

Wire connection

Product discontinuation Recommended replacement
E3S-R/-RS30/-R1 E3Z-B/E3ZM-B
Models with Plastic Housing Models with Plastic Housing
E3S-R E3Z-B
NPN Output NPN Output
Model (;%T;g';n Output circuit Model OP:;Z‘LOH Output circuit
- —— Retro-reflective Model
i T - - Brow 121024 VDG
L side :I m?:e; ! ) ! A & Stabiity 4I4—{i‘ ot 2
(LIGHT ON) ( I ! Light-ON H Q indicator | 100ma | Lead
M3 ) Black 110t Operation [green) _ 1 ma. L irElay)
T T z0vDC indicator — (Control output) #Black </ -
E33-R11(12) . (crangs) el‘s::.rc i
E3S-R61(62) ! : Eaz881 : et 2 LBIue
E3S-R16(17) | Blue E3Z-Be2 Circutt )
E35 R66(67) S . E3Z-B66 | - - I ov
" E3Z-B67
Connector Pin Arrangement
D side Connector Pin Arrangement  e-COM Connector Pin Arrangement
(DARK ON) Dark-ON
Note: Pin 2 is not used.
. 3.
Pin 2 is not used. 4
PNP Output PNP Output
0 ti o i
Model F:ﬁ::;:m Output circuit Model Op;ztteon Output circuit
Retro-reflective Model
2 - C
stor [ PR 1 Bown  121024VDG
Light-ON [Green) Light-ON ! indicator 1 II
Shato- . Operation igreen) & 7o
sleciric - 0o - i 5?. | Black
Sensar WVDC indicator o=l - =
E35-R31 S E3Z-B81 o | (Comeetospn] T *ﬁ X
E35-R36 E3Z-Bs2 1 Circult » Blue -
E3S-R81 EaZ-B86 | ov
E35-RB6 E3Z-Bs7
Connector Pin Arrangement
Connector Pin Arrangement
Dark-ON Dark-ON
Note: Pin 2 is not used. Pin 2 is not used.




Product discontinuation
E3S-R/-RS30/-R1

Recommended replacement
E3Z-B/E3ZM-B

Models with Metal Housing

Models with Metal Housing

E3S-RS30/-R1 E3ZM-B
NPN Output NPN Output
Model Opnf:::;:n Output circuit Model Oﬁ:’adt;on Output circuit
Light ON - -
Light-ON 9 [operstion 4 .« Stability I H}_E'”“" 10 30V0G
ight- . Jindicator indicator
| P : - ¢Bm +y 24VDC E3ZM-BE1T 1 (Yellow) (Green) [Ef" L‘°]' 100 mA
Ligh —
Light ‘ : — E3ZM-Be6T Ee [ Black
E35-RS30E4(42) Trsult i (relay) ! vZTn’“"’ | e
E35-R1E4{42) ‘ $Black ,< B0 mA max. Dark ON || - —— N oV
: ] L [oeez]”
| LBlue Ty 1 amama
Dark-ON - - o
*1. Reverse the polarity of the power supply fo change the output mode of the E3S-R.
*2. Voltage output (When connecting a transistor circuit, etc.)
PNP Output PNP Output
ESS'RD E‘4 [FNP Ol.lt[]ut} Model Operadllon Output circuit |
mode
- - Diark- —-= - Brown 10 to 30VDC
Operation o e Stahili 1D
on e &
| Blue E3ZM- Light ON | !(¥ellow) {Green) ol -
I 881 T’ eptraﬂ?c {Control J“ 51:)0 mA
‘ -B86T : 3;”_? o output) ‘}
| Circutt T
- — T Blus ov
| Dark ON
|
Black
‘ Main circuit =
o
| Browm

B

Mounting dimensions [Unit: mm]

Product discontinuation
Model E3S-R/RS30/R1

Recommendable replacement
Model E3Z-B/E3ZM-B

Models with Plastic Housing
E3S-R

Mounting Holes

Two, M3
20—

Models with Metal Housing
E3S-RS30/-R1

Mounting Holes
T'.-.ro M4

P
U_

LEE

Ll

Models with Plastic Housing
E3Z-B

Mounting Holes
Two, M3

4?——\5’_3—
—25.4—

Models with Metal Housing
E3ZM-B

Mounting Holes
Two, M3

+ - +
— 254




Mounting dimensions (When using the conversion mounting hardware)

Product discontinuation

Recommendable replacement

Mounting Holes

Two, M3

+

20—

Model E3S-R Model E3Z-B
Models with Plastic Housing Models with Plastic Housing
E3S-R

E3Z-B + E39-L174/E39-L176
Mounting Holes

Two, M3

+

20—

Dimensions

Product discontinuation
Model E3S-R/-RS30/-R1

Models with Plastic Housing [Horizontal]
Connection method: Pre-wired

Sensors

Compact Horizontal Models

With Mounting Bracket Attached E39-L69

Light indicator (red)

1

with Plastic Housing 423 '
Pre-wired Models e ““G-?Xr"?'|
E35-R11, E3S-R12 i \ |
E3S-R31 Jo T opteatans _&_}g N4,
L] [ | HH
» 169 J? /“Ef:l =S
: 1T5 ! £l 1~ 372 4
| 32 Ramma I
U7 Stability indicater] ' ] 72
I, Siability 48
T~ 105 zg_b
Recsiver
Lens (7 = 14)

Optical

s b

Emitter

(Ars i

*3. The mounting bracket can be attached to this side.
"4. Mot available on the E35-R12

Twao, M3 = 12

Sensitivity adjuster (white)

)
44l:l . vinyl-insulated round cable with 3 conductors
(Conductor cross section: 0.2 mm=,
Insulator diameter: 1.1 mm),
Standard length: 2m

Stainless steel (SUS304)

Two mounting holes

Operation selector (black)

Diark-0N (0N when
light is not recened)

-
s
|

1. 40.0 for the E3Z-R12

*2.12.9 for the E35-R12.

Light-ON




Product discontinuation
Model E3S-R/-RS30/-R1

Models with Plastic Housing [Vertical]
Connection method: Pre-wired

Compact Vertical Models with
Plastic Housing

With Mounting Bracket Attached E39-L70

Pre-wired Models Recsiver oo s
( Emitt .

E35-R61, E35-R62 Lens (7 x 14) T4 4, vinyl-insulated round cable with 2 conductors
E35-R81 40 {Condustor cross section: 0.2 mm2,
= - AT it B Insulator diameter: 1.1 mm),

jtandarc length: 2 m
1T2 Optical axis \NI 'y \iﬂT L
| S I
} } _—rUse these two
151-9 ICIJ‘ . E_l—‘ = /holes for mounting.

I e L

7z} ] N

0 Stainkess steel (SUS304)
55(54 J a4 Four mounting holes
3.8 =]
417 2

Operation selector (black)

Stability indicator

Light indicator (red)

Light-OM
Diark-0OM (OMN when (0N when light
light is not recewed) is received)

(green) Sensitivity adjuster
=5
54
I §
o ; H
233 4 < -
£ R
4 | 1.2
i
{h|'4 E%:l_" ‘l‘

*4. The mounting bracket can be attached to this side.
*5. Mot avalable on the EX5-REZ.

‘D\ﬁf

40

—

I 1. 21.0 for the E35-RE2.
*2. 3.6 for the EZ5-REL
3. 20.2 for the E35-RE2.

iy
Two, M3 x 12

Models with Metal Housing [Horizontal]

Horizontal Models with Metal Housing
E3S-RS30E4

With Mounting Bracket Attached E39-L69

Stability mdicator (green)

Light indicator (red) Sensitivity adjuster

E35-R1E4 (A 3 :‘*\\ {B6.8)
20 r _ ~ 55 4-dia. vinyl-insulated round cable with 3 conductors
|Opticall’ -4 Lens (10 = 15) T 13 7 (Conducior cross section: 0.2 mm?, Insulator diameter- 1.2 mm),
|akis r / Standard length: 2 m
[pm [ I m=ra T
0.4 | \I | Optical 20 ] ! ﬁ, 13 dia.

I axis L=

FE"\ \\2” T Ty o]

} o T
. l _ S e = 43 - 42
J Emitter 1 I ;’, 4 ! !
Receiver
16— iron | ||| %R 2.1R

le-q2+] 42 5

le—27 — Twao, M4 shotted hexagon 25.4—-

PP head bolts 6.5 a2 18 * The mounting bracket can be attached to this side.

A7) ——d




Product discontinuation
Model E3S-R/-RS30/-R1

Models with Metal Housing [Vertical]
Vertical Models with Metal Housing

E3S-RS30E42
E3S-R1E42

Lens (10

Emitter

With Mounting Bracket Attachment E39-L70
—215—
—15.6—

= 15)

e
I

Receiver

Optical axis
Stability indicator (green)

Light indicator (red) Sensitivity adjuster

(T4.6)

(A" 4-dia. vinyl-insulated round cable with 3 conductors
23— a3 (Conducior cross section: 0.2 mm2,
f— 20 —=| \ =11 =13 I Insulator diameter: 1.2 mm),
\ Standard length: 2 m
2|:1.4 Optical 20 2 | 13 dia.
¥ —
| 102 axis J P B )
L e 232
by 2]EI } L L|-| 1]
J 5 - 42
A | N

16—fr— ron | [|{ 2R 2R

=12+ 4.2 3

*——(32) —= " Two, M4 skotted hexagon B3 254— . o

head baolts - ag 1.8 * The mounting bracket can be attached to this side.

Recommended replacement
Model E3Z-B/E3ZM-B

Models with Plastic Housing
E3Z-B

Pre-wired Models
E3Z-B&1
E3Z-Bs1
E3Z-B62
E3Z-Bs2

i

Models with Metal Housing
E3ZM-B

Pre-wired Models

|+— 20—

Diparation 1245

indicator orange) £a
az \-\ -2

1{3 1%.4 +-2 -

4-ma. wimy-insulstad round cabis with 2
conouctons (Conductor cross saction:

Operation Indicator {yellow)
Stability indicator (green)

1.6 4.5

D

Sansitivity adjuster

Operation selector

-— 2'1 PR——
ratlon
Stablity Indicator (gresn) lactor 12 28 3
Sensltivity Bdusier ! e |
7 o
"
1,
' 127
g e I
3 B 254 —
Lens 6 dia.
] Fa

E
5

0.2 mim®; insulator diameter: 1.1 mim),

Standard langth: 2 m
* .75 for EAZ-H I

4 dia. vinyl-insulated round cable with 3 conductors (Conductor
cross section:).2 mm® (AWG24), Insulator diametar:1.1 mm),
Standard length: 2 m




Dimensions (When using the mounting hardware conversion)
Maintain the optical axis of discontinued E3S-R sensors by mounting E3Z-B using specially designed mounting brackets.

Product discontinuation Recommended replacement
Model Appearance | Connection Method Model Mounting Brackets
E3S-R Horizontal Pre wired E3Z-B E39-L176
Connector —
Vertical Pre wired E39-L174
Connector E39-L174

Recommended replacement: E3Z-B

Models with Plastic Housing [Horizontal] Models with Plastic Housing [Vertical]
Connection method: Pre-wired Connection method: Pre wired
E3Z-B+Mounting Bracket E39-L176 E3Z-B+Mounting Bracket E39-L174
-Tf r*.
!
&
\am
28.1 " Optical axis
108 e i
- o 169 Optical axis
b 2 Faniatl
T ||
| ]
e _.{ _ bR
Cplicol axis.-| o | -
@ =
3 e
2 :3} =
[ : ]
T B L . i N |
Huﬁﬂ @ - } i—jﬁ !
R gﬁrql axis _ :: C
W - 145
, T . g | | 26.2
ail 8 I", M3 / L83
T m‘ij.v E _jll:/'_j_l-_ Cﬂ] II|I
T T | ‘f_u o
b ] e - o e
L 18|
Note: Do not use E39-L176 mounting bracket with E3Z-B

connector versions.




Characteristics

Models with Plastic Housing

Product discontinuation

Recommended replacement

Retro-reflective
(with MSR function)

Retro-reflective

Retro-reflective
(with MSR function)

NPN | E3S-R12/-R62/-R17/-R67 | E3S-R11/-R16/-R61/-R66

E3Z-B61/-B66 E3Z-B62/B67

E3S-R31/-R36/-R81/-R86

PNP | E3S-R32/-R82/-R37/-R87

E3Z-B81/-B86 E3Z-B82/B87

Light source
(wavelength)

Infrared LED (880 nm) Red LED (700 nm)

Red LED (660 nm)

Power supply voltage

10 to 30 VDC; Ripple:10% max

10 to 24 VDC; Ripple:10% max

Current consumption

30 mA max

30 mA max

Sensing distance

30 Omm [100 mm]*1
(using E39-R1)

1m [100 mm]*1
(using E39-R1)

500 mm [80 mm]*1 2m [500 mm]*1
(using E39-R1S) (using E39-R1S)

Response time

Operate or Reset: 1 ms max

Operate or Reset: 1 ms max

Control output

Load power supply voltage:30 VDC max
Load current: 100 mA max.

with a maximum residual voltage of 1 V
Open collector output configuration
Light-ON/dark-ON selector switch

Load power supply voltage:26.4 VDC max
Load current: 100 mA max.
Residual voltage:10 mA:1 V max

:10 to 100 mA:2 V max
Open collector output configuration
Light-ON/dark-ON selector switch

Sensitivity adjustment

Two-turn endless adjuster

One-turn adjuster

Ambient lllumination

Incandescent lamp: 5,000Ix max
Sunlight:10,000Ix max

Incandescent lamp: 3,000Ix max
Sunlight:10,000Ix max

Ambient temperature
range

Operating:0 to 40°C
Storage: -40 to 70°C

Operating:-25 to 55°C
Storage: -40 to 70°C

Ambient humidity range

Operating: 35 to 85%
Storage: 35 to 95%

Operating: 35 to 85%
Storage: 35 to 95%

Insulation resistance

20MQ min (at 500 VDC)

20MQ min (at 500 VDC)

Dielectric strength

1,000 VAC, 50/60 Hz for 1 minute

1,000 VAC, 50/60 Hz for 1 minute

Vibration resistance

10 to 55 Hz 1.5-mm double amplitude for 2h

10 to 55 Hz 1.5-mm double amplitude for 2h

eachin X,Y,Z each in X,Y,Z
Shock resistance 500 m/s” for 3times each in X,Y,Z 500 m/s” for 3times each in X,Y,Z
Degree of protection IEC IP67 IEC IP67

*1: Distance between transparent target and the reflective sensor. [ ] Figures in brackets are minimum distance from sensor.




Models with Metal Housing

Product discontinuation

Recommended replacement

Retro-reflective

Retro-reflective

NPN | E3S-RS30E4* E3S-R1E4 E3ZM-B61T
-RS30E4*-30 -R1E42

PNP | E3S-RS30B4-30 E3S-R1B4 E3ZM-B81T
-RS30B42-30 -R1B42

Light source (wavelength)

Infrared LED (950 nm)

Red LED (650 nm)

Power supply voltage

12 to 24 VDC; ripple:10% max

10 to 30 VDC,; ripple:10% max

Current consumption

40 mA max

25 mA max

Sensing distance

300 mm (using E39-R1) | 1 m (using E39-R1)

100 to 500 mm (using E39-RP1)

Response time

Operate or Reset : 1 ms max

Operate or Reset : 1 ms max

Control output

Load power supply voltage:24 VDC max
Load current: 80 mA max.

with a maximum residual voltage of 1V
Open collector output configuration

Load power supply voltage:30 VDC max
Load current: 100 mA max.

with a maximum residual voltage of 2 V
Open collector output

(NPN/PNP output depending on model)

Sensitivity adjustment

One-turn adjuster

One-turn adjuster

Ambient lllumination

Incandescent lamp: 3,000Ix max
Sunlight:10,000Ix max

Incandescent lamp: 3,0001x max
Sunlight:10,000Ix max

Ambient temperature
range

Operating:

“not -30” 0 to +40°C
“-30” -25 to +55°C

Storage: -40 to 70°C

Storage: -40 to 70°C

Operating: -25 to 55°C

Operating:-40 to 60°C
Storage: -40to 70°C

Ambient humidity range

Operating: 35 to 85%
Storage: 35 to 95%

Operating: 35 to 85%
Storage: 35 to 95%

Insulation resistance

20MQ min (at 500 VDC)

20MQ min (at 500 VDC)

Dielectric strength

1,000 VAC, 50/60 Hz for 1 minute

1,000 VAC, 50/60 Hz for 1 minute

Vibration resistance

10~55 Hz 1.5-mm double amplitude for 2h
eachin X,Y,Z

10~55 Hz 1.5-mm double amplitude for 2h
each in X,Y,Z

Shock resistance

500m/s” for 3 times each in X,Y,Z

500m/s” for 3 times each in X,Y,Z

Degree of protection

IEC P67

IEC IP67

*1: Distance between transparent target and the reflective sensor. [ ] Figures in brackets are minimum distance from sensor.




Operation ratings

Product discontinuation Recommendable replacement
Model E3S-R/RS30/R1 Model E3Z-B/E3ZM-B
Models with Plastic Housing Models with Plastic Housing
Parallel Operating Range Parallel Operating Range
Retro-reflective E3Z-B1/B6 + E39-R1S
E35-R12, E35-R62 + E39-R1
(Supplied Reflector) Ei_ﬂleqtqr {Order Separately)
E T _H__ E p Reflactor: E30-A15 ]
- I 3 Pad N\
2 LE 8w — g
3 — ! E 20 l & \
E 10 B ; 10 -—x_—-|
\ |
i}
o 100 200( 300 400 5000 GO0 700 0.5 DL:EI"OQ f[m 25 3
10 S )
-10 //
-.__‘____.-""E;; distance X {mm) -il “"‘-...,_ )f
0 40 \E"'h.. X
-l-...__-_-_.',.r
L o SDIII-Irr'mTy".:e
FF’{artaIIeI tf:ilpetr_ating Range Parallel Operating Range
b E3Z-BL12/BLI7 + E39-R1S
- - + |
E3S-R 1, E3S-RTIE + E39-R1 Reflector (Order Separately)
(Supplied Reflector) 10 A E S
£ B[ Refector, E30-R1 T £ a0 o TN
2 I p =i
§4:| e Lx—-lﬂ- % &0 f,}' _E__IY \
,:g 20 L —"] S g 90—
Y T
0 53 oE 5 T o5 {1 15 2 =25 3 35 445
\ Set distance X (m) -20 Distance X {mj)
30 s
40
““"“'-.._1.____-‘-‘-_______.-‘" - -\:h-\ }
e _ao 2-m type xh..___ ,/
] 100 | |
Excess Gain vs. Set Distance Excess Gain vs. Set Distance
E3S-R12, E35-R62 + E39-R1 E3Z-B11/BCI6 + E39-R1S
(Supplied Reflector) Reflector (Order Separately)
o | Reflector E38-R1 o100
: :
5 =
o — | &
! N\ g
w 4 § S00-rmim typs
\ & 10 ——
E] \\
\ N
g’ \ 1 \
g, :
o \
0 100 200 300 400 500 04
Distance {mm) 0.5 1 15 2 25 3
Distance (m)

10




Excess Gain vs. Set Distance
E3S5-R 1, E3S-R 16 + E39-R1
(Supplied Reflector)

2 8| Refiector E32-R1
=
[=
T 5 —
[+
£ \
o 4
3
3 \
: \
7
2T,
o
0 03 0.8 13 16 20
Distance {m)

Models with Metal Housing

Parallel Operating Range

Retro-reflective
E35-RS30E4 | + E39-R1

(Supplied Reflector)

E 40 [Refiector E38-R1 _E_IJ
> 30 ;
8 —x—|
220
s =1
0 | 1007 2000 3000 4007 500
10 [5et distance X (mim)
T
B "“--.____‘__‘--“_x
30
—40
Parallel Operating Range
Retro-reflective
E3S-R1E4 |+ E39-R1
(Supplied Reflector)
£ V[ Retector, E33-Ri 5
E P
3 10 -
E '_..--""'"-'-. ——
[
5 s | '-‘\"L
I 0.E T _ 1
| | =SB0

ISV

Excess Gain vs. Set Distance
E3Z-B2/B]7 + E39-R1S

Reflector (Order Separately)

L2100
E
=}
&
B
§ 2-m type
w 10 = .j
‘\.
N
N
| \
|
1
1
1
|
04

05 1 15 2 25 3 35 4 45 &5
Distanca (m)
Models with Metal Housing
Parallel Operating Range (Horizontal)
E3ZM-B[1/BLJ6 +
E39-RP1 (Special Reflector)
25

20 — I
™~

o

Dhistance ¥ (mm)
n

-1g A

— e

o 200 400 &00 BOD 1000 1200 1400 1600
Distance X (m)
Parallel Operating Range (Vertical)
E3ZM-BL1/BLI6 +

E39-RP1 (Special Reflector)
_‘E‘_ 40

Diistanca X |

-10

-20

-30

—40
[1] 200 400 €00 BOO 1000 1200 1400 1600

Distance X [m)




Excess Gain vs. Set Distance
E35-RS30E4 1+ E39-R1

(Supplied Reflector)

Excess Gain vs. Distance

E3ZM-B1/BLI6 +

E39-RP1 (Special Reflector)

25
5 100 FrRefiector. E33-R1 T
£ s0 £
w 2 20
g ] T
E‘ 10 -‘H\H"‘- E
-““ % 1.5
5 - =
: '\.\ fin| \
E \\\ 1.0
EE1 - \
o8 5
0.5 0.5 N
0.3
01 00
1] 100 200 300 400 5040 o 200 1000 1500 2000
Distance X (mm) Distanca (m)
Excess Gain vs. Set Distance
E3S-R1E4 |+ E39-R1
(Supplied Reflector)
o 100f Reneator E3B-R1
€ 50 —
m b
E 30 -\\H\
E 10 -
5 -
o AN
™
5% AN
o.®
0.5
0.3
0.1
a 0.5 1 1.5 2 2.5
Distance X ['T':
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