OmRON

Built-in Amplifier Photoelectric Sensor

E3S-A/B

Revolutionary High-performance
High-quality Sensor with Built-in Amp

B Optical axis can be adjusted in seconds because
the optical axis coincides with the mounting axis.

W Highly visible spot on white paper (except 10-cm
and 70-cm Diffuse Reflective Sensors).

® Two-turn sensitivity adjustment with consistent
scale reading to enable setting multiple sensors
without adjusting each individually (for Diffuse
Reflective Sensors).

B Stable detection at a distance of from 0.2 to 70 cm
(E3S-ADj 2).

H \Washable in water (IP67, NEMA 4X enclosure
rating).

W A total of 72 different modes to match essentially
every need.

M Built-in mutual interference prevention function.
E39-E6/E8 Filters for mutual interference preven-
tion available.

Ordering Information

m E3S-A General-purpose Sensors

Connections | Appearance Sensing Sensing Operating Output/timer Model
method distance modes functions NPN output
Prewired Horizontal 'I!hrough—beam 7m nght-5N - E3S-AT11
. Darlk'?’g‘l With timer and E3S AT21
@7 (selectable) | seif. diagnostic functions
Retroreflective |0.1to2m E3S-AR11
(polarized) With tmer and E3S AR2L
self-diagnostic functions
Diffuse 20cm E3S-AD11
reflective With tmer and E3S AD21
self-diagnostic functions
70 cm (light E3S-AD12
source: infrared) With timer and E35 AD22
self-diagnostic functions
Prewired Vertical Through-beam |7 m --- E3S-AT61
With timer and E3S-AT71
self-diagnostic functions
Retroreflective 0.1 to 2m E3S-AR61
(polarized) With timer and E3S-AR71
self-diagnostic functions
Diffusg 20cm --- E3S-AD61
reflective With tmer and E3S-AD71
self-diagnostic functions
70 cm (light E3S-AD62
source: infrared) With tmer and E3S-AD72
self-diagnostic functions
Note: Some products may not be available in certain areas. Contact your nearest OMRON office for further information.




E3S-A/B OMRON E3S-A/B
m E3S-B Miniature Sensors
Connections | Appearance Sensing Sensing Operating Output/timer Model
method distance modes functions NPN output
Prewired Horizontal Through-beam |2 m Light-ON --- E3S-BT11
Retroreflective [0.1tol1m Dark-ON E3S-BR11
@ (polarized) (selectable)
Diffuse 20cm E3S-BD11
reflective
Vertical Through-beam |2 m E3S-BT61
Retroreflective [0.1tol1m E3S-BR61
(polarized)
[Diffuse 20cm E3S-BD61
reflective
Note: Some products may notbe available in certain areas. Contact your nearest OMRON office for further information.

m Accessories (Order Separately)

E3S-A General-purpose Sensor Accessories

Name Model Remarks
Slit for 'I-'hrough-beam Sensor E39-546 2-mm, 1-mm, and 0.5-mm slits are sold in pairs, one each
for the receiver and emitter of a through-beam model
Mounting Bracket for Vertical Sensor E39-L59 Purchase two brackets for each through-beam model
E39-L81
Filter for Mutual Interference Prevention E39-E6 4 filters are sold together for two through-beam models (2
(for Through-beam Sensor) filters each for the emitters and receivers)
Reflector for Optical Axis Adjustment E39-R5 Oneonly
(for Through-beam Sensor)
Plugs (for Sensors with Connector Terminals)
Cord Appearance Cord length Model
Standard Straight (3 conductor) - 2m XS2F-D421-DCO-A
5m XS2F-D421-GCO0-A
L-shape (3 conductor) 2m XS2F-D422-DCO-A
5m XS2F-D422-GCO0-A
Robot (vibration-proof) Straight (4 conductor) 2m XS2F-D421-D80-R
5m XS2F-D421-G80-R
L-shape (4 conductor) 2m XS2F-D422-D80-R
5m XS2F-D422-G80-R
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Specifications

Model

E3S-A

Without self-diagnostic functions

Sensing method

Through-beam,
Retroreflective (polarized)

Diffuse reflective: 20 cm

Diffuse reflective: 70 cm

NPN output E3S-AT11, -AR11 E3S-AD11 E3S-AD12
E3S-AT61, -AR61 E3S-AD61 E3S-AD62
Wavelength of LED light sourcef700 nm (red) 700 nm (red) 880 nm (infrared)

Sensitivity adjustment

Two-turn (endless) sensitivity adjustor with indicator

Self-diagnostic functions

Timer

Turbo function

Method of connection

Prewired/connector

Weight Prewired type: 60 g; connector type: 11 g
Operation mode Dark-ON or Light-ON (switchable)
Output Open collector current output (NPN or PNP)

Circuit protection

for through-beam models)

Load short-circuit protection, reverse connection protection, mutual interference prevention (except

iy

Indicators Light indicator (red) and stabmty indicator (green); emittion indicator (red) for the emitter of
through-beam models

Materials Case: Polybutylene terephtalate
Lens: Denaturated polyallylate
Mounting bracket: Stainless steel (SUS304)

Attachments Mounting bracket, sensitivity adjustor knob, screws, sensitivity adjustor cover, close-mounting pl
(only for Sensors with connector terminals) and reflector (E39-R1: only for retroreflective Sensor

. .
Model E3S-A E3S-B

With self-diagnostic functions (timer and turbo)

Sensing method

Diffuse
reflective: 20 cm

Through-beam,
Retroreflective

Diffuse

reflective: 70 cm

'T'hrough—beam, Retroreflective
(polarized), Diffuse reflective

(polarized)

NPN output E3S-AR21 E3S-AD21 E3S-AD22 E3S-BT11, -BR11
E3S-AT71 E3S-AD71 E3S-AD72 E3S-BD11, -BT61
E3S-AR71 E3S-BR61, -BD61

Wavelength of LED light
source

700 nm (red) 700 nm (red)

880 nm (infrared)

700 nm (red)

Sensitivity adjustment

Two-turn (endless) sensitivity adjustor with indicator

One-turn sensitivity adjustor with indicator

Self-diagnostic functions

Self-diagnostic
output, External
diagnostic input

Self-diagnostic output

Timer

0to 100 ms OFF-delay variable adjustor

Turbo function

Yes (with turbo switch) |-

Method of connection Prewired

Weight 60g 56 g

Operation mode Dark-ON or Light-ON (switchable) Dark-ON or Light-ON (wire-selectable)
Output Open collector current output (NPN or PNP)

Circuit protection

Load short-circuit protection, reverse connection protection, mutual interference prevention (except fori

through-beam models) functions

sensitivity adjustor cover, close-mounting plate (only for
Sensors with connector terminals) and reflector (E39-R1:

only for retroreflective Sensors)

Indicators Lightindicator (red) and stability indicator (green); emittion indicator (red) for the emitter of the
through-beam model

Materials Case: Polybutylene terephtalate
Lens: Denaturation polyallylate
Mounting bracket: Stainless steel (SUS304)

Attachments Mounting bracket, sensitivity adjustor knob, screws, Mounting bracket, sensitivity adjustor

knob, screws, sensitivity adjustor cover,
close-mounting plate and reflector
(E39-R1: only for retroreflective Sensors)
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m Ratings/Characteristics
E3S-A General-purpose Sensors

Item

Through-beam Retroreflective (polarized)

Diffuse reflective

E3S-AT11, 61,71 E3S-AR11, 21,61, 71

E3S-AD11, 21, 61, 71

E3S-AD12, 22, 62, 72

Power supply voltage

10 to 30 VDC, ripple: 10% max.

between optical axis
and mounting direction

mounting direction)

Current consumption §40 mA max. (emitter | 30 mA max. plus approx. 15 | 30 mA max. plus approx. | 35 mA max.
and receiver) plus mA with turbo function 15 mA with turbo function
approx. 15 mA with
turbo function
Rated White mat 0to7m 0.1to2m 0.1to20cm Oto70cm
sensing paper
distance Black mat Oto7m 0.1to2m 0.5t02.3cm 0.15t0 33cm
paper
Standard sensing 7 mm min. 30 mm min. 10x 10 cm 20x20cm
object (white mat paper
Variation in sensing 30%/_g9, max.
distance
Hysteresis 10% max. 20% max.
Sensing distance with JE39-E6: 2.4 m E39-R3: 10to 130cm
attachment 2-mmslit: 2.5m E39-R4: 7to60cm
I-mmslit: 1.1m E39-RSA: 10 to 60 cm
0.5-mm slit:0.5 m E39-RSB: 10 to 30 cm
Min. sensing object without slit: 2.0 mm | E39-R1 ---
2-mm slit: 0.8 mm | Reflector: 10 mm
I-mmslit: 0.4mm | E39-R3: 3mm
0.5-mm slit:0.2 mm | E39-R4: 1.0mm
Difference in direction J+2° max. (checked along extended line in the +2° max.

Response time

0.5 ms max. for both operation and release

Control output

30 VTDC, 100 mA max. (residual voltage: 1 V max.) Open collector (residual voltage: 0.4 V max. at 16 mA)

Self-diagnostic output

Only Sensors with self-diagnostic function: 50 mA max, 30 VDC (residual voltage: 1 V max.), open collecto

(residual voltage: 0.4 V max. 16 mA)

External- [Input With emitter OFF:
diagnostic Jvoltage NPN: 0 V short-circuit or 1.5 V max.
input (push current: 1 mA max.)
PNP: DC short-circuit or -1.5 VDC max.
(pull current: 3 mA max.)
With emitter ON: NPN/PNP
Open (max. input voltage: 30 V max. with 0.1 mA
current leakage)
Response J0.5 ms max.
time

Ambient illumination

Incandescent lamp:lllumination on optical spot: 5,000 [Jx max.

Sunlight:

lllumination on optical spot: 10,000 [Ix max.

Ambient temperature

Operating: -25°C to 55°C (with no icing)
Storage: -40°C to 70°C (with no icing)

Ambient humidity

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

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength

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

Vibration resistance

Destruction: 10to 55 Hz, 1.5-mm double amplitude (30G) 2 hrs each in three directions

Shock resistance

Destruction: Approx.50G 3 times each in three directions

Enclosure ratings

IEC: IP67; NEMA: 4X
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E3S-B Miniature Sensors

optical axisand mounting
direction

Item Through-beam Refloreflective (polarized) Diffuse reflective
E3S-BT11, 61, E3S-BR11, 61 E3S-BD11, 61

Power supply voltage 12 to 24 VDC+10%; ripple: 10% max.
Current consumption 35 mA max. (emitter and 25 mA max.

receiver)
Rated sensing | White matpaper JOto2m 0.1tolm 0to20cm
distance Black mat paper QO to2m 0.1tolm 0.2to6cm
Standard sensing object 5.5 mm min. 3 cmmin. 10x 10cm
(white mat paper)
Variation in sensing distance  [--- S0%/_ 0, Max.
Hysteresis 20% max.
Sensing distance with E39-ES8: 0.6 m E39-R3: 10to60 cm
attachment 2-mm slit: Im E39-R4: 7to35cm

1-mm slit: 0.5m E39-RSA:10 to 20 cm

0.5-mm slit: 0.25m E39-RSB:10t0 30 cm

2-mm dia. slit: 0.6 m

1-mm dia. slit:  0.17m

0.5-mm dia. slit: 0.04m
Min. sensing object without slit: 2mm E39-R1: 9 mm

2-mm slit: 0.8 mm E39-R3: 2.5 mm

1-mm slit: 0.4 mm E39-R4: 1.0 mm

0.5-mm slit: 0.25 mm

2-mm dia. slit: 0.7 mm

1-mm dia. slit: 0.4 mm

0.5-mm dia. slit: 0.2 mm
Difference in direction between J+2° max. (checked along the extended line in the mounting +2° max.

direction)

Response time

0.5 ms max. for both operation and release

Control output

26.4 VDC, 100 mA max. (residual voltage: 1 V max.);
Open collector (residual voltage: 0.4 V max. at 16 mA)

Ambient illumination

Incandescent lampillumination on optical spot: 5,000 [Jx max.
Sunlight: lllumination on optical spot: 10,000 [Jx max.

Ambient temperature

Operating: -25°C to 55°C (with no icing)
Storage: -40°C to 70°C (with no icing)

Ambient humidity

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

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength

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

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude (30G) 2 hrs each in three directions

Shock resistance

Destruction: Approx. 50G 3 times each in three directions

Enclosure ratings

IEC: IP67; NEMA: 4X
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Operation
m Output Circuits
E3S-A
Type Model Mode Output Output circuit
switch transistor
NPN E3S-AT11 Light ON ON when light | Emitter Emission = f— ¥
E3S-AT61 o recoved | E3ATuATiel (e | % | ['Brown
E3S-AR11 AT61/AT66 i I o1
i 0
E3S-AR61 | an | T 30VDC
E3S-AD11 i :
E3S-AD61 | | (?_'“e
E3S-AD12
E3S-AD62 -_— - -
lght - stbility . \
I
[ Q |
(Red E ain
(Green) |circuit i oA 30VDC
Zp max.
: Blue
L - __ I Zp:Vz=39V
Dark ON ON when light
is not received. E%r}?écrtor Type
i
|
| Pin No. 2 is open.
E3S-AT71 Light ON ON when light | Emitter E3S-AT21/AT71
E3S-AD21 is received. |— Tt~ —|
E3S-AD71 : Emission (Red)H . '.Brown 10to 30 VDC
E3S-AD22 |y I i
E3S-AD72 = 1 External ON JRE—
| ! pink diagnostic input  Off
| Main
1 circuit "Jf' . External-diagnostic LED for emitter ON — .
| , mp_ut__ OFF
! |_ ....... __,-JI-,_ oV Indicator (red) 8’:': = | =
H 4
I
Dark ON ON when light -
is not received. |_
Light .r .« Stability
: )Q (Green)
(Red . 17 Loag
Main | TBlack™ oa
—_— L circui ZDp c | rela
| circuit _I_" T 50 MA max. 1 mﬁ:ﬂto r 1 %g $DC
1 'I” Self-diagnostic
Orange outputl !
| %
1
1 Blue
| - —-—Kl Zp: Vz=39V
Eggﬁg% Light ON ON when light |Tght' = Stability - - =" -_-l,  Brown
- is received. o {s L H
! e | Load
! Q i rela
. 100 mA max. I,
(Red) _|Main . e - [Toad
_(Green) |circuit |- 7D B(!‘,eg:nlirol (relay)
& 50 mAmax. output H _
: £ r —10t0 30 VDC
Dark ON ON when light Orange
is not received. L 7, Self-diagnostic
b s QWP Eernal-diag-
| 12K Pink nostic input I
1 — i
]_ - B R
__ _— o___]Bue Zp:Vz =39V




E3S-A/B OMRON E3S-A/B
E3S-B
Type Model Connection Output Output circuit
method transistor
e — . E———— - . - . _
NPN E3S-BT11 Short-circuit  JON when light | Emitter I—"' - — ..
E3S-BT61 the pink and Jis received. E3S-BT11/BT61 1 ¥... Emission (Red) [’Brown
E3S-BR11 the brown ' _ i
E3S-BR61  |cords | o | * 120
E3S-BD11 h i i 24vDC
E3S-BD61 : J'_B“Je |
5
T Sty oA -
Light a ur o
I | Operation selector ]
Q output A
(Red)[ . Main ]'Pink (relay)
(Green) |circuit - Hiack T 12to
. 100 mA max. 24VDC
i & Zp Control output
1 . 1Blue
I___ - T ZD.:.;I/Z =38V
Short-circuit  JON when light __ __
the pink and |is not received. Light . Stability 1t .Brown
the blue \ o Operation selector l ]
cords, or Q input Pink Toad
open the (Red) Gi Main I (relay) L1, 1
pink cord (Green) icwcun Black T 100 mA max. 24VDC
i — I Z5 Control output
| Blue | .
I______' . Zp:Vz=38V
m Timing Charts
E3S-A
Type Model Mode Output Timing chart
switch transistor
NPN E3S-AT11 Light ON ON when light Light received —
E3S-AT61 is received. Light not received
E3S-AR11 Light indicator ON
E3S-AR61 (Red) OFF
Output ON P
Egg:ﬁgé% transistor OFF
Egg-ﬁggg I(‘ngy) g‘ﬁgg (Between brown and black)
i Light received — —
E35-AD62 Dark ON gl?llc\),;l?g&al:\g/ga Light not received
Light indicator ON — —
(Red) OFF
Output ON —_—
transistor OFF
'(-°a|d ) é)plerate (Between brown and black)
refay, elease
E3S-AT71 Light ON ON when light Light received —
E3S-AD21 is received. Light not received Ta =
E3S-AD22 Light ncicator ON T Oy e
- 0 100 ms
E3SARDL ows o ——
E3S-AR71 transistor OFF
Load Operate — (Between brown and black)
(relay) Release
Dark ON ON when light Light received T T
is not received. Light not received
Lightindicator ~ ON —_— —_— .
(Red) OFF T. Off-delay timer
Output ON - - (00 100ms)
transistor OFF
'(-Oél‘d ) gp;erale | (Between brown and black)
relay elease




E3S-A/B OMmRON E3S-A/B
E3S-B
Type Model Connection Output Timing chart
method transistor
NPN E3S-BT11 Short-circuit JON when light Light received =
E3S-BT61 the pink and |is received. Light not received
E3S-BR11 the brown Light indicator  ON —
E3S-BR61  |cords E)FZ?S& o
E3S-BD11 transistor OFF
E3S-BD61
l(ﬁf;gy) S glzl:stg (Between brown and black)
Short-circuit  JON when light Light received — —
the pink and |is not received. Light ”o”ece"’edON
Light indicator = =
::hoercti)slueor (Red) OFF
X Output ON JEE—
O_pen the tr:nsistor OFF
pink cord
Load Operate - (Between brown and black)
(relay) Release

®m Turbo Function (Turbo Switch)

With the turbo function switched ON, the light spotis visible even at
a distance of 20 cm, making it easy to check the sensing position
and the angle of the optical axis.

1. After using the turbo function, readjust the OFF-delay time
that had been set, since the OFF-delay time could have been
changed when the turbo switch (which is on the OFF-delay
time adjustor) was pressed.

With Turbo Switch ON

The turbo function is effective with the turbo
switch pressed, and the function is reset
automatically when released.

e L+ Adjustor

cap
.%/-"
B
- \ PL_JISH
- .., h
- 5
- .

Sensitivity adjustor .-
The OFF-delay time adjustor is
used as a turbo switch (black)

2. Press the OFF-delay time adjustor to switch ON the turbo
function with a maximum force of 1 kg and within a maximum
period of 3 mins. (The photoelectric sensor, however, will not
malfunction even if the turbo function is switched on for more
than 3 mins.)

* Normal Operating Condition

m Operating Mode Selection

E3S-A

As shown in the following illustration, the E3S-A has an operating
mode selector on the panel where the Receiver connector is lo-

cated. With this operating mode selector, the E3S-A s ineither dark-
ON or light-ON mode.

Operating mode selector (black)
Dark-ON Light-ON

E3S-B

Theoperating mode of the E3S-B is determined with the connecting
method of the Receiver cords.
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Dimensions

All units are in millimeters unless otherwise indicated.

Note:

m E3S-A Prewired Sensors

E3S-AT11
(Receiver)

A i
—
: o 307
. : 3 i 1
r i N
5 -
——32
. 1 )
Stability indicator - = 48 Two mounting holes
— —
(green) - Sea 20 - 72
105
- —_— ) ———————=
Lens (7x7) Optical axis
hd F o, S Jﬁ"ﬁ'f\
i ") ."' . T T
S I
al ;
1, /
21
] [ 1 292 -
8 5 Sl FARY
gl
[ LI ] 162 '\‘-:J.I.-_-f_-"
A (see note) 12 107 .
! r ] 1
i
Two,M3x12 screws
Note: The mounting bracket can be attached to side A.
E3S-AT11
(Emitte I’) Light indicator (red)
- 40 - =2
——-17.8 —+
I"'_f; L
12 | Al -
124 . [ 1 j
= =
16.9 b L1 (i ]
165 AT LI
l '_J- T"‘i‘ 32 72
| —.r
. r ' | A
L |- a2 T
- 4.8 ! .
5 Two mounting holes
20. 7-2
105 | 2 .
Lens (7x 7) Optical axis
.l‘".., _p— I.-’-
A
. i
i L |
| | £
8 . L
+
A (see note)
h 1 i
[
Two, M3 x 12 screws

Light indicator (red)

;

Sensitivity adjustor (white)
i =-(4).— Polyvinyl chloride-covered cord,

4-mm dia. (0.12-mm x 18), 4 cores,
Standard length: 2 m

Note: The mounting bracket can be attached to side A.

Mounting Holes

Two, M3 holes

s

F

Dark-ON *,

G

Mode Selector (black)
Dark-ON >,

Light-ON

A (see note)

Polyvinyl chloride-covered cord ,

- — A)4a— 4
S 4-mm dia. (0.12-mm x 18), 2 cores,
Standard length:2 m

Mounting Holes

'[wo, M3 holes
¥

7

—20 = -

Mode Selector (black)
Light-ON

O

D LI
a@

N
£,

-t.-t--,ij'

,

A (see note)




E3S-A/B OMRON E3S-A/B

E3S-AR11, E3S-AR21 CN)EtF;-f)elay time adjustor/turbo switch (black) (see
L . X Turn to adjustthe OFF-delay time: pushto switch tur-
Sensitivity adjustor (white) bo function ON

Light indicator (red)
. . - ~ Polyvinyl chloride-covered cord,

i (9  4-mm dia. (0.12-mm x 18), 5 cores
(E3S-AR2L, -41), 3 cores (E3S-ARLL,

- |~ ) 31), Standard length: 2 m
T .-"‘I
1 2 s — Note: 1. For E3S-AR21 and
24 12 I E{___ S I E3S-AR41 only.
| A 2. 9 mm for E3S-AR21
i SN —- and E3S-AR41
107 i—”—"l' L
] ] ' Mounting Holes
1 l z I‘/ i 7 32
l £ L R - 3 . Two, M3 holes
' "*-.. ¥
Stability | ! ‘I.'.wo mounting holes ? @
indicator 5 e = | - - -
(green) | .. |
. 30
Mode Selector (black)

Lens (7 x 14) Receiver .
’ # Opical axis Dark-ON -, Light-ON

_|_1,-"
\"F-:r.jx

19.7

Emitter A (see note)
A (see note) _ ] r . )
12 Two, M3x 12 screws
Note: The mounting bracket can be attached to side A.
E3S-AD11, E3S-AD12
Sensitivity adjustor
Light indicator (red) (Whlte)
—— e A -~—- Polyvinyl chloride-covered cord,
129 - L 4-mm dia. (0.12-mm x 18), 3 cores,
Standard length: 2 m
i =
pu. ; ’
I o |4
12 T 4}—&1 } —
l . ‘“1 | 2
1 =
i
169 | Tmo =
. .__.' . . )
I i A | 4 Mounting Holes
R Lo Iy { f Two, M3 holes
L. f e e L L
[] ; o ¥
-
Stability - . 00 —
indicator e - - | Twomounting holes
(green) 5 79
—_— 30 =
Receiver
Lens (7 x 14) ,.-"' ) ) Mode Selector (black)
e oPical axis ! Dark-ON ", Light-ON
i o ] i X :
I 13
21 f ] ]
| 115
1 L]
" v 197
B 10.7
Emitter f
A (see note;]
A (see note) B I ' ’ ( )
I i .
Two, M3 x 12
screws

Note: The mounting bracket can be attached to side A.

10
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E3S-AD21, E3S-AD22

Lens (7x 14) Receiver

Sensitivity adjustor (white)

Light indicator (red)

OFF-delay time adjustor/turbo
switch (black) (see Note)

Turn to adjust the OFF-delay time:
push to switch turbo function

(4

Polyvinyl chloride-covered cord,

. 4mm dia. (0.12-mm x 18), 4 cores,
« Standard length: 2m

124 T —-—%
1 | —f= i Note: Turbo switch is only for E3S-
‘ = Pt _
. T T AD21 and E3S-AD41.
l
J 1I A T i ;,2 Mounting Holes
s Lo
i [kk-/ : -ﬁ_ L_{ Two, M3 holes
r i i | |.'.¢__ : N
- N F
Stable —!'" T3z - ? -
indicator T Two mounting holes e — ) — =
(green) 5 - -
- -— 20 —
10.5 J— -

Mode Selector (black)
Dark-ON *, Light-ON

n'.

D; - LI
a@

d

! | TN

. AT
. s A ik J}I

| %
] | 19.7 -
-
Emitter 10.7 A (see note)
.

A (see note) W= _ L. - .

Two, M3 x 12 screws

Note: The mounting bracket can be attached to side A.

E3S-AT61 (Receiver)

Lens (7 x 7) Optical axis
* :
40 {4) +*—polyvinyl chloride-covered cord,
=135 % - e ~8.3 = 4-mm dia. (0.12-mm x 18), 4 cores,
; Standard length: 2 m
i M B + __."
117
| ro [
124 12 - = — | AE
: . Sl
| = | L |_ _..- Use these two holes
i — —1 Rkt ——m -~ for mounting.
16.9 =TT - ¢ Mounting Holes
I 107 | I T .
i By s Two, M3 holes
165 s : Two,
: LI | Fulg I b l] — E
72 ~ vl D —- _$
1 H : - .
' 1 o [ H 3 ?
| -, - — - -
- 20 ! ..| | ‘-._‘
3;'" i Four mounting holes
i -/'1 ; T2 Mode Selector (black)
o Dark-ON ™, Light-ON
(Slflggr':)y indicator Light indicator (red) T :
g : ; Sensitivity adjustor (white) b f
“ S D —_ L
o 2 = ' a@’
M=t -
1 ] =T
7 ! '{j‘l'\%-
'IL_'_"__.I |
, 4 s £ /il
] 29.2 ’ -
o el e .
d A A fF
; -.J+"- v — ) BE A (see note)
! I: " T 1 ]
) : Y N D{ L d
A (see note) 12 107 "
[ ! I [1 r'j
| B
105 —=+—— —! Two, M3x 12
screws
Note: The mounting bracket can be attached to side A.
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E3S-A/B OMRON E3S-A/B

E3S-AT61 (Emitter) Lens (7x7) Optical axis
- 0 5 Polyvinyl chloride-covered cord,
N 4-mm dia. (0.12-mm x 18), 4 cores,
- s, 7|83 Standard length: 2 m
T — " E
[ T ¥
124 12, i"r : [
! ' : —— ——= - _ Usethese two holes
- T .- ”
16.9 | -=':I|11_IT_J ‘fi_L; o % for mounting.
107 TR .
165 | It Fy - Mounting Holes

T ] v 3 o)
i - LI - * Two, M3 holes
. o 7 - '

72 L Lo ]‘I‘ '
r . ‘ n, A \ . $

—20 - . _
j—-—a‘.l Four mounting holes

-3.6 -

- 47 —————— - -

Mode Selector (black)

I Dark-ON *~, Light-ON
Light indicator (red) :
’ L

A (seenote)
A (see note) 12 10.7

¢

20:02 = Two, M3 x 12

Sscrews

Note: The mounting bracket can be attachedto side A.

E3S-AT71 (Receiver)

Lens (7x7) Optical axis
..... w0 - e b
. 83/, r Polyvinyl chloride-covered cord,
3 : 4-mm dia. (0.12-mm x 18), 4 cores,
] L IJ & Standard length: 2 m
d I i
12 . ' ;
| |_ ] ﬁ ,‘.I —
1 r L[ | T
] ] Use these
16.9 =) L . L1 = {-=z. two holes for
* J i - . mounting.
—— e [T -
oL ‘ | 3 el TR Mounting Holes
72 — ! L1, T
' T - . { ;S Iwo, M3 holes

;

- 20 - ."-.__. ?. —_—
-.-FI +: gé 72 Four mount- - — 20 — -
: ing holes
Stability
indicator o
(green) Light indicator (red) Mode Selector (black)
: Sensitivity adjustor (white) ——. 13 Dark-ON I_.|ght-ON
L Lo 1 s ;
o B Fi
Time adjustor (black) . |"' .
21 1
i
e
v i
- A -
[ D 2 =
' ) ke L
10.7 L
A (see note) . o ""'I A (see note)
. " K - .:J
- b 20:02 = Two,M3x 12screws

Note: The mounting bracket can be attachedto side A.
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E3S-A/B

OMmRON

E3S-A/B

E3S-AT71
(Emitter)

Lens (7 x 7)

Optical axis

Polyvinyl chloride-covered cord ,
4-mm dia. (0.12-mm x 18), 2 cores,
Standard length: 2m

s

: £
124 12
[]
’ i
L ] = —
16.9 | =TT | _ Use these two holes
107 -T:rj_l_ ':_u_,- .- =-=1" = for mounting.
165 | “7——' Tam - "T—a - 7
LI -t — 'Ir++ ' I:I S T:l-
7.2 [ A L. J'! %) Mounting Holes
v- " L
. A 4 Two, M3 holes
3 20 1T ; . i
31 Four mounting ] -
—+ |- 36 i |holes . 0 — -
- — 417 =
Light indicator (red) kModt_e Selector (black)h
: Dark-ON . Light-ON
! -| |- 13 -5 R
Turbo switch (J ) | = R 3 |
|’ -
- =] =
F B e,
: '\E: — [ aicizl: _{E‘r.__
- ;
- ] |
A (see note) 12 997 { l A (see note)
i J
| L. fal /
—— —_—— 20+0.2 !

Note:
E3S-AR61, E3S-AR71

Tw

The mounting bracket can be attached to side A.

0, M3 x 12 screws

Receiver Optical axis
# Emitter
Lens (7x14) £ : (4) (see note 2)
™ 83 - , T Polyvinyl chloride-covered cord,
- ) R 4-mm dia. (0.12-mm x 18), 5 cores (E3S-
T e L . AR71/-AR91), 3 cores (E3S-AR61/-AR81),
' s a5 ¢ Standard length: 2m
L | 5l
‘] LI L |
. . ~ i
i '
F Use these two
I 169 1 | o) T () |_ ] -/-/-/ holes for mounting.
; -
16.5 l | | i ]'---'I‘ - . ..l
! r i '_} i I ] i .
J 72 — IR ]— . Mounting Holes
i | - —— o Two, M3 holes
-—— —— .‘.. ""
31 —] - 72| Four - -—¢
36 . - - =| mounting
holes i - T
Stability indicator ( ) Light indicator (red)
Ity Inaicator (green, ’
e # Sensitivity adjustor (white) Mode Selector (black)
. s ' Dark-ON >, Light-ON
oo k) 3 OFF-delay time adjus- | 3
_Ir,-i H torfturbo switch (black) A . A
‘,[_ [T~ —T".|/ (see note 1)
4 : Turn to adjust the OFF-
233 j_ J #]| delay time: pushto
B N '_,-'r switch turbo function a
s 315 — 3
1 . H LY ; B
@ = p
. = - | - ha
: f i, —d
A (see note 3) " A (see note)
o kN |
' ; L |
_t | S = I 1)
1 . 3
! A~ ~—= 20:08 -—l  Two, M3x12
12 13 screws

Note:

2. 9.7 mm for E3S-AR71/-AR91.
3. The mounting bracket can be attached to side A.

13

1. Turboswitchis only forE3S-AR71 and E3S-AR91.



E3S-A/B OMRON E3S-A/B

E3S-AD61, E3S-AD62
Receiver Optical axis

. ; .
Lens (7x 14) =, i Emitter

=+ Polyvinyl chloride-covered cord,
—_— - 8 & 4-mm dia. (0.12-mm x 18), 3 cores,
% SL Standard length: 2m

s — Y -
Use these two holes

-+ :;a’ for mounting.
-

i
i
-

—_— N

—_— K

- - -+ Mounting Holes
. I | Two, M3 holes
. 0 + ."-;_ .'.-' @
-1 72 Four .
- mounting
- 417 ———+ holes
Stability indicator Light indicator (red)
(green) . . Modg. Selector (blagk)
. 3 ul |- Dark-ON *, Light-ON
l - iy Sensmvny adjustor (white) | B
T 36 TS = i |E =
R 1
1_%.1:___? s
b
. 29.2 .
| i : f-;j't‘f} N |
- . , = 1
- l o —5 { L
A (see note)
A (see note) ' |
! [ I "
[ ]
12 = 105 == rl Two, M3x 12 screws
Note: The mounting bracket can be attached to side A.
E3$-AD71, E3S-AD72 Receiver Optical axis
Lens (7 x 14) -.__ & Emitter @
b & Ll
| L ~— + '4+— Polyvinyl chloride-covered cord,
Y .48 & F [ - 4-mm dia. (0.12-mm x 18), 4 cores,
; q L H Standard length: 2 m
'-,‘. | B ’| £ | . s
WY 1) —
. i
' | o— Use these two
-%'T_l .:_J U3 | ] - == holes for
. T T —====""1..-" mounting.

72 = : - Mounting Holes
f - I‘J\L“ L Two, M3 holes

B I '... ."
4 20 L s S @
: \
31 = —-— Four
36 —en  fue ~70 = mounting - — 20 — -
Stability - —— | holes
indicator o
(green) nghl Indlcalor (red) 13 Mode Selector (black)
|I "x_ £ Sensmvny adjustor (white) —_ Dark-ON '-_'gh"ON
H ”"1' ,-L /] OFF-delay time adjustor/turbo i
|. I | ,l-' #switch (black) (see note 1)
7 * J Turnto adjust the OFF-delay
N {r £+ time: push to switch turbo
I l%'_,—' ] function

292

J_ |

A (see note)

A (see note)

- -- 20+0.2 'l Twc;, M3 x 12
screws

Note: 1. Turbo switchis only for E3S-AD71 and E3S-AD91.
2. The mounting bracket can be attached to side A.
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E3S-A/B

m E3S-B Lead Wire Output Type
E3S-BT11 (Receiver)

Sensitivity adjustor (white)

Light indicator (red) r Polyvinyl chloride-covered cord,
- 28 - @ |- 4-mm dia. (0.12-mm x 18), 4 cores,
1 10 (_;'-._ s Standard length: 2 m
' N ;
] [ .
10 5
] Mounting Holes
1 14 1
9
125 4 ] Two, M3 holes
L .
| '. o
31 ¥
Stability indicator 1-2.4 to 20 }

(green) ——+45-—225 X
Two mounting holes
= 29 -
1.3 Lens(55x5.5) Optical axis
;
B i
7.6
* 22
. 1 186
n Bl |
_L_ 11
A (see note) i —_—t j f

M3x 8

Note: The mounting bracket can be attached to side A.

E3S-BT11 (Emitter)

Light indicator (red)

A (see note)

Polyvinyl chloride-covered cord,

4-mm dia. (0.12-mm x 18), 2 cores,

| 28 —(4)
- AT | I—_ # Standard length: 2 m

! L] j ",
31 31 = o
=45 - “Two mounting holes
—- 9 —

1.3 Lens(55x55) Optical axis

16

A (see note)

M3 ><8
Note: The mounting bracket can be attached to side A.

15

Mounting Holes
Two, M3 holes

H—o

1241020

A (see note)

E3S-A/B



E3S-A/B OMRON E3S-A/B

E3S-BR11
Light indicator Sensitivity._adjustor (white)

(red) i Polyvinyl chloride-covered cord,
- 303 - — (4)'—-— 4-mm dia. (0.12-mm x 18), 4 cores,
1 o A32% 5] Ed ! s Standard length: 2 m
.5 . & i
17' = . ’,-
{1 - Spn
10 97 - .
|. - Mounting Holes
1
[ ' Two, M3 holes
E |
i
i - -
31 ; 12.4to0 20
Stability
indicator
(greeny—=

Lens (4.1x 9.6)

A (see note)

Emitter
A (see note)

M3x 8

Note: The mounting bracketcan be attached to side A.

E3S-BD11 o Sensitivity adjustor (white)
Light indicator (red) :
8 ()
1 B Polyvinyl chloride-covered cord,
' - 1575 ; 4-mm dia. (0.12-mm x 18), 4
P . cores,
1 s iy : ¢ Standard length: 2 m .
| 'E_[ et 4 g Mounting Holes
[NEHIE
1 J1 L
‘|~'— | - Fem—— Two, M3 holes
T ST ;
125 o . m
[ '
—_ .. __?d':_ - = -
a1 ; 1 1241020
Stability < - - -,
indicator |
reen Two,
(green) 45 |-. 29 ~| mounting
hole

Lens (10.4 x 5.5) Receiver
3 E Optical axis
LA

N

A (see note)

N
o
I N

Emitter
A (see note)

-, -

M3 x8

Note: The mounting bracket can be attached to side A.

16



E3S-A/B OMmRON E3S-A/B

} ; 16
E3S-BT61 (Receiver) Lghtndcator (re9) [T 575 53 Seritviy austr (whie)
avilty i 1
Stabi -, L i
AN - ] 28dia. \
(green) %% T=c __i
Tt
i = R I
i I L]
| =1 1
20 . ;
| Pl Mounting Holes
7 Two, M3 holes
Fm. f '3
Eap— o 34
Voo "'\._ - -
Im = Two, mounting hole
6.5
4 -

Lens (5.5 x 5.5) Optic.al axis
| AN
28 3dia | | .
— ] - |
gy =) il
105

"(seenote) 15 l

Polyvinyl chloride-covered cord, \_% . Ir
4-mm dia. (0.12-mm x 18), I
4 cores, _
Standard length: 2 m 8.2 dia.

Note: The mounting bracket can be attached to side A.

Lightindicator (red) 7o 575 3ogia"

= w|mr
—l-l—--- 2.8 dia. ) ,

E3S-BT61 (Emitter)

- e
r A— ] L
".
) "‘H__ |
13 ——— T ‘ Mounting Holes
20 Ll
| & Py g} ' Two, M3 holes
! 1 Sy J
: o
L — 0T r
i N B X _75?
N
—= |
i"6'5 = Two mounting holes
- 5=
- 126 =
Lens (5.5x5.5) Optical axis 13
LN . E— L I
k i i 3.2dia.
aq. __ : | |,
A }r IE lil B
28 3da || 1% "'il 255 [
At
[ . ]

P

L VA AT

(seenote) [

; | : | L “*.M3x 8
r
Polyvinyl chloride-covered cord, LN : r ] .

4-mm dia. (0.12-mm x 18),
2 cores,
Standard length: 2m

18

Note: The mounting bracket can be attached to side A.
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E3S-A/B

E3S-BR61 Light in-
dicator
red . 23 16 Sensitivity
(red) S . .~ adjustor
Stability . [26_57532da (i)
indicator ™. " ) 1
(green) [\ -| . 2.8 dia.
3 .

Lens (4.1x 9.6)

Emitter "

o

rr “_.__r_k"it J '

20 | 4
= 1
o r y 192

7
P N ]

1 37

\ WA

7|

6.5 Two
13 mounting

- - holes

Receiver

- Optical axis

32dia.

[
28 ¢ .
_I_.
111 448
- B r
A 4—
(see note) '
| . 18
¥ |
.-'-II "
Polyvinyl chloride-covered 1 E L . | M3 x8
cord, -
4-mm dia. (0.12-mm x 18), |_ __
4 cores, 8.2dia.

Standard length: 2m

E3S-BD61

Lens (10.4 x 5.5)

Emitter ™,

Note: The mounting bracket can be attachedto side A.

Light indicator

(red) 16 Sensitivity adjustor

e m———— = ;
16 57532 dia.  (white)
Stability indica- } |75 57532 L
tor (green) -, i g dia
I .
T
i
20
1
‘ 19.2
r

7 =
I— | Two
- 18— mounting
: —_— holes
Receiver

__.-"'Optical axis

1 .3.2dia.

A '
(seenote) (4 -

Polyvinyl chloride-covered ]

4-mm dia (0.12-mm x 18),
4 cores,

‘M3x 8

Standard length: 2 m 8.2 dia.

Note: The mounting bracket can be attached to side A.

Mounting Holes

Two, M3 holes

g 4

Mounting Holes

Two, M3 holes

g »

18



E3S-A/B

E3S-A/B

m Plug (for E3S-A Connector Type)

Straight Type
XS2F-D421-DCO-A

The XS2F-D421 Straight Cable Connector is also available. Refer
to the output circuit diagram on page NO TAG.

Cable No. of Cord Model
drawing | conductors length
direction
Straight 3 2m XS2F-D421-DCO-A
Polyvinyl chloride- 4 XS2F-D421-D80-A
covered cor_d,
ggoTe";Z (cil-proof), 3 5m XS2F-D421-GCO0-A
- '—"l Standard length: 2 m 4 XS2F-D421-G80-A
' J;—-—i L .-'-
146 ﬁ LT 76 dia.
| 123
. - -
Installation
m Plug (for E3S-A with Connector)
Internal Connection Tightening the Plug
Terminal No-_. T © .(_B)
. L : Brown 3
}l IR P ! 11 Blue k!
G- - L#-- Black
g
(A)
Item Color of | Coonection Application
cord pin No. ) .
Turn part B by hand (do not usea pliers or the plug will be damaged)
For DC | Brown 1 Power supply (+V) and tighten it with part C so that length Ais nearly zero. Part B must
Black 4 Output be tightened properly with part C, or otherwise part B could be
loosenby vibrationand the sensor will not maintainthe specified en-
Blue 3 Power supply (0 V) closure ratings.

Note: Pin No. 2 and 4 are connected internally.
External Connections

NPN Output ~ —~————

Note: Use the spacer (sold together) to mount the photoelectric
sensor withor without the enclosed mounting bracket (refer
to Dimensions).

Precautions
m E3S-A/B

The supplied voltage must be within the rated voltage range. Un-

regulated full-or half-waverectifiers must not beused as power sup-
plies.

If the input/output lines of the photoelectric sensor are placed in the

same conduit orduct as powerlines or high-voltagelines, the photo-
electric sensor could be induced to malfunction, or even be dam-
aged, by electrical noise. Either separatethe wiring, or use shielded
lines as input/output lines to the photoelectric sensor.

Do notuse a hammer to hit the amplifier when mounting or the am-

plifier will loose watertightness.

Note the following when using the E39-R3, E39-RSA, or E39-RSB

reflector (tape):

1. Before applying adhesivetape to the reflector, make surethat
the reflector is free from oil or dust, or otherwise the adhesive
tape will not stick to the reflector properly.

2. Do not cut the reflector or the reflector will loose
watertightness.

3. Do not press the reflector with a metal object or a nail, or
otherwise the reflector will not function properly.

19

Position of Optical Axis of Through-beam Model
Unlike conventional through-beam models, the E3S Through-beam
Photoelectric Sensor incorporates 2 lenses. But the lens actually in
use is the one marked with an arrow indicating the position of the
optical axis. When using aslit, attach it to the lens marked with the
arrow.

Unused lens

Arrow indicating
. optical axis po-
Lens actually in use (attach sition
the slit to this lens)



E3S-A/B

E3S-A/B

Replacement Information

m Replacing the E3S with the E3S-A

The following is the conversion table for when replacing the E3S with the E3S-A.

Old models New models
E3S-2E4 E3S-AT11
E3S-2C4
E3S-2E41 E3S-AT61
E3S-2C41
E3S-2B41 E3S-AT81
E3S-DS10E4 E3S-AD12
E3S-DS10C4
E3S-DS10E41 E3S-AD62
E3S-DS10C41
E3S-DS10B41 E3S-AD82

Comparison

Item

E3S (old model with plastic casing)

Appearance

Through-beam: 3 ms max.

Sensing distance Through-beam: 2m Through-beam: 7 m
Retroreflective:  --- Retroreflective: 2 m (MSR)
Diffuse reflective: 10 cm Diffuse reflective: 70 cm (infrared)
20cm (red)
Response time Reflective: 1 ms max. 0.5 ms max.

Enclosure rating

IP65 (mounting bracket: iron)

IP67 (mounting bracket: stainless steel)

Vertical operating panel with
sensitivity adjustor
(see note 1)

The sensitivity
adjustor, indicators,
and lenses are
located on the same
panel.

The sensitivity adjustor
and indicators are
located on top of the
model.

between optical axis and
mounting direction

Output Voltage and current outputs Open collector

Power supply voltage 12 to 24 VDC +10% 10to 30 VDC

LED for emitter Infrared Red (except for 70-cm type)
Sensitivity dispersion of Not specified (approx. 150% max.) 30% max.

diffuse reflective model

Difference in direction Not specified (approx. 12° max.) +2° max.

Selection of operation mode?
(see note 1)

Dark-ON and light-ON selectable by changing the
polarity of the power cable.

Dark-ON and light-ON selectable with a selector.

Dimensions * (seenote 1)

Through-beam: 18.8 x 15.4 x 40 mm
Diffuse reflective: 21 x 15.4 x 40 mm

21x 12 x 40 mm

Dimensions | Through-beam [Horizontal: The same as the height of the model | Horizontal: 29.2 mm (+4.1 mm)
with (25.1 mm) Vertical:  21.8 mm (+5.8 mm)
Mounting Vertical: From the mounting holes of the
Bracket * mounting bracket (16 mm)
(see note 1) Diffuse Horizontal: The same as the height of the model | Horizontal: 29.2 mm (+1.9 mm)
reflective (27.3 mm) Vertical:  21.8 mm (+5.8 mm)
Vertical: From the mounting holes of the
mounting bracket (16 mm)
Mounting Bracket Iron Stainless steel
Material (lens) Polycarbonate Deuaturalized polyallyate (U polymer)

Note:

2. When connecting the E3S-Ato a timer or counter with voltage inputterminals, be sure to connect aresistor between the output and
positive power supply terminals (e.g., 4.7-kQresistor that withstands 1/4 W for a supply voltage of 12 VDC and 10-kQ resistor that
withstands 1/4 W for a supply voltage of 24 VDC), inwhich case the sensor may output a pulse signalthe moment power is supplied

to the E3S-A.

1. The items marked with an asterisk are particularly important when replacing the E3S with the E3S-A.
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OMRON

OMRON Corporation

Industrial Automation Company

Industrial Sensors Division

Sensing Devices and Components Division H.Q.
28th FI., Crystal Tower Bldg.,

1-2-27, Shiromi, Chuo-ku, Osaka 540-6028 Japan
Phone: (81)6-6949-6012 Fax: (81)6-6949-6021

Regional Headquarters

OMRON EUROPE B.V.

Wegalaan 67-69, NL-2132 JD Hoofddorp
The Netherlands

Tel: (31)2356-81-300/Fax: (31)2356-81-388

OMRON ELECTRONICS, INC.

1 East Commerce Drive, Schaumburg, IL 60173
U.S.A.

Tel: (1)847-843-7900/Fax: (1)847-843-8568

OMRON ASIA PACIFIC PTE. LTD.
83 Clemenceau Avenue,

#11-01, UE Square,

Singapore 239920

Tel: (65)835-3011/Fax: (65)835-2711

Authorize d Distributor:

N

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. E220-E1-3 Note: Specifications subject to change without notice. Printed in Japan
0196-3M (0991)



