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OMmRON

Welcome to the Omron Components Catalogue

Omron Components is a world-class business
delivering a wide range of high quality, high
performance components utilising latest technologies
and backed by full technical, applications and

logistical support.

We offer the widest range of relays for power, signal
and automotive applications as well as solid-state
and MOSFET relays. Our G3VM MOSFETS combine . il
the advantages of mechanical and solid-state technologies allowing design
flexibility with either AC or DC load able to be connected in either direction.
We are also developing our range of microsensors, and currently offer
photomicrosensors and a new range of D8M-D8 micro pressure-sensors which
meet stringent safety standards such as working reliably with low pressure,
metal casing and flange fitting. Our broad range of switches includes micro, DIP,
and tactile options, and you will find a wide selection of connectors to meet
industry-standard data interconnect, power
transmission and signalling. Omron Double
Reflection LEDs feature built-in optical light
guide technology that more than doubles
effective light output compared with

conventional bullet-type LEDs.

OomRrON

Environmental research and experience enabled us to
formulate a policy to remove recognised hazardous
substances from our products well within the timescales of
European Directives. We have identified suitable alternative

materials and agreed the changes we need to make to our

production processes in order to maintain quality levels.
All of our manufacturing sites have achieved 1SO14001

certification for the management of environmental protection

in our organisation.

Using our website alongside this catalogue,
you can be kept fully up-to-date with our
range of products, technical capabilities and

environmental policy.

www.eu.omron.com/ocb

Omron Electronic Components Europe B.V. reserves the right to Although we do strive for perfection, Omron Electronic

make any changes to the specifications, technical information Components Europe B.V. does not warrant or make any

and data of the components described in this catalogue at its sole representations regarding the correctness or accuracy of the

discretion without prior notice specifications, technical information and data of the components
as described in this catalogue.




Tactile Switch Key Top - B32 OmRON

Dimensions

Note: All units are in millimeters unless otherwise indicated. Unless otherwise specified, a tolerance of +0.4 mm applies to all dimensions.
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ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Technical Information

The Photomicrosensor is a compact optical sensor that senses objects or object positions with an optical beam. The transmissive
Photomicrosensor and reflective Photomicrosensor are typical Photomicrosensors.

The transmissive Photomicrosensor incorporates an emitter and a transmissive that face each other as shown in Figure 1. When an object
is located in the sensing position between the emitter and the detector, the object intercepts the optical beam of the emitter, thus
reducing the amount of optical energy reaching the detector.

The reflective Photomicrosensor incorporates an emitter and a detector as shown in Figure 2. When an object is located in the sensing
area of the reflective Photomicrosensor, the object reflects the optical beam of the emitter, thus changing the amount of optical energy

reaching the detector.

“Photomicrosensor” is an OMRON product name. Generally, the Photomicrosensor is called a photointerrupter.

Figure 1. Transmissive Photomicrosensor

!

LED Phaototransistor

= DataSheet

Absolute Maximum Ratings and Electrical and Optical
Characteristics

The datasheets of Photomicrosensors include the absolute
maximum ratings and electrical and optical characteristics of the
Photomicrosensors as well as the datasheets of transistors and
ICs. It is necessary to understand the difference between the
absolutemaximum ratings and electrical and optical
characteristics of various Photomicrosensors.

Absolute Maximum Ratings

The absolute maximum ratings of Photomicrosensors and other
products with semiconductors specify the permissible operating
voltage, current, temperature, and power limits of these products.

The products must be operated absolutely within these limits.

Therefore, when using any Photomicrosensor, do not ignore the
absolute maximum ratings of the Photomicrosensor, otherwise
the Photomicrosensor will not operate precisely. Furthermore, the
Photomicrosensor may be deteriorate or become damaged, in
which case OMRON will not be responsible.

Practically, Photomicrosensors should be used so that there will
be some margin between their absolute maximum ratings and
actual operating conditions.

Figure 2. Reflective Photomicrosensor
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LED Pheotatransistor

Electrical and Optical Characteristics

The electrical and optical characteristics of Photomicrosensors
indicate the performance of Photomicrosensors under certain
conditions.

Most items of the electrical and optical characteristics are
indicated by maximum or minimum values. OMRON usually sells
Photomicrosensors with standard electrical and optical
characteristics.

The electrical and optical characteristics of Photomicrosensors
sold to customers may be changed upon request. All electrical
and optical characteristic items of Photomicrosensors indicated
by maximum or minimum values are checked and those of the
Photomicrosensors indicated by typical values are regularly
checked before shipping so that OMRON can guarantee the
performance of the Photomicrosensors.

In short, the absolute maximum ratings indicate the
permissible operating limits of the Photomicrosensors and
the electrical and optical characteristics indicate the
maximum performance of the Photomicrosensors.
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Terminology Phototransistor/Photo IC Output Photomicrosensor
The terms used in the datasheet of each Photomicrosensor with a phototransistor output circuit or a photo IC output circuit are Symbol Item Definition
lai low.
explained below. Ig Forward current The maximum DC voltage that is allowed to flow continuously from the anode of the LED
. . to the cathode of the LED under a specified temperature condition.
= Phototransistor Output Photomicrosensor , , : :
Vg Reverse voltage The maximum negative voltage that can be applied to the anode of the LED with the
Symbol Item Definition cathode at reference potential.
lep Pulse forward current The maximum pulse current that is allowed to flow continuously from the anode to Vee Supply voltage The maximum positive voltage that can be applied to the voltage terminals of the photo
cathode of an LED under a specified temperature, a repetition period, and a pulse width IC with the ground terminal at reference potential.
condition. Vour Output voltage The maximum positive voltage that can be applied to the output terminal with the ground
Ic Collector current The current that flows to the collector junction of a phototransistor. terminal of the photo IC at reference potential.
Pc Collector dissipation The maximum power that is consumed by the collector junction of a phototransistor. lour Output current The maximum current that is allowed to flow in the collector junction of the output
transistor of the photo IC.
Ip Dark current The current leakage of the phototransistor when a specified bias voltage is imposed on — " - - n "
the phototransistor so that the polarity of the collector is positive and that of the emitter Pout dO_ut;_)utt;_Jermlssmle 'tl;1he mha)t(ln';gm power that is consumed by the collector junction of the output transistor o
is negative on condition that the illumination of the Photomicrosensor is 0 {x. issipation € photo 16
I Light current The collector current of a phototransistor under a specified input current condition and at Ve Forward voltage Thelyﬂt?gttehdrOﬁ atcrLljés the LED in the forward direction when a specified bias current is
a specified bias voltage. applied to the photo 1©.
Vce (sat) Collector-emitter The ON-state voltage between the collector and emitter of a phototransistor under a In Reverse current ;Lhe revzrse !;ar?l:ra‘ge c;]rrznt atc rofss the LEDt WT.e T a specified negative bias is applied to
saturated voltage specified bias current condition. © anode wi © cathode at reference potential.
I eak Leakage current The collector current of a phototransistor under a specified input current condition and at Vo Output low voltage The \./fc.)ltjge I?mp in Lhe c;uitht of thte ph(TFodI(t) v;/:en ;h(: ICICOUtPUt is turned ON under a
a specified bias voltage when the phototransistor is not exposed to light. Specified voftage and output current applied to the photo 1.
tr Rising time The time required for the leading edge of an output waveform of a phototransistor to rise Vou Output high voltage The vlolta?te outpu; Ey the pf;q;o Ic lwher; ﬂ;ﬁ Ic ;uttplljé is turned OFF under a specified
from 10% to 90% of its final value when a specified input current and bias condition is Supply voltage and bias condition given to the photo 1t
given to the phototransistor. lcc Current consumption The current that will flow into the sensor when a specified positive bias voltage is applied
tf Falling time The time required for the trailing edge of an output waveform of a phototransistor to from the power source with the ground of the photo IC at reference potential.
decrease from 90% to 10% of its final value when a specified input current and bias ler (et oFF) LED current when The forward LED current value that turns OFF the output of the photo IC when the
condition is given to the phototransistor. output is turned OFF forward current to the LED is increased under a specified voltage applied to the photo IC.
Vceo Collector-emitter The maximum positive voltage that can be applied to the collector of a Ier (IFr on) LED current when The forward LED current value that turns ON the output of the photo IC when the forward
voltage phototransistor with the emitter at reference potential. output is turned ON current to the LED is increased under a specified voltage applied to the photo IC.
Veco Emitter-collector The maximum positive voltage that can be applied to the emitter of a phototransistor AH Hysteresis The difference in forward LED current value, expressed in percentage, calculated from thej
voltage with the collector at reference potential. respective forward LED currents when the photo IC is turned ON and when the photo IC
is turned OFF.

f Response frequency The number of revolutions of a disk with a specified shape rotating in the light path,
expressed by the number of pulse strings during which the output logic of the photo IC
can be obtained under a specified bias condition given to the LED and photo IC (the
number of pulse strings to which the photo IC can respond in a second).
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Precautions
= Correct Use

Use the product within the rated voltage range.

Applying voltages beyond the rated voltage ranges may result in
damage or malfunction to the product.

Wire the product correctly and be careful with the power
supply polarities.

Incorrect wiring may result in damage or malfunction to the
product.

Connect the loads to the power supply. Do not short-circuit
the loads.

Short-circuiting the loads may result in damage or malfunction to
the product.

= Structure and Materials

The emitter and detector elements of conventional

Photomicrosensors are fixed with transparent epoxy resin and the

main bodies are made of polycarbonate. Unlike ICs and

transistors, which are covered with black epoxy resin,

Photomicrosensors are subject to the following restrictions.

1. Low Heat Resistivity
The storage temperature of standard ICs and transistors is
approximately 150°C. On the other hand, the storage
temperature of highly resistant Photomicrosensors is 100°C
maximum.

2. Low Mechanical Strength
Black epoxy resin, which is used for the main bodies of ICs
and transistors, contains additive agents including glass
fibre to increase the heat resistivity and mechanical strength
of the main bodies. Materials with additive agents cannot be
used for the bodies of Photomicrosensors because
Photomicrosensors ~ must maintain good optical
permeability. Unlike ICs and transistors, Photomicrosensors
must be handled with utmost care because
Photomicrosensors are not as heat or mechanically resistant
as ICs and transistors. No excessive force must be imposed
on the lead wires of Photomicrosensors.

= Mounting

Screw Mounting

If Photomicrosensors have screw mounting holes, the
Photomicrosensors can be mounted with screws. Unless
otherwise specified, refer to the following when tightening the
screws.

Hole diameter Screw size Tightening torque
1.5 dia. M1.4 020N em
2.1 dia. M2 0.34Nem
3.2 dia. M3 054 Nem
4.2 dia. M4 054 Nem

Read the following before tightening the screws.

1. The use of a torque screwdriver is recommended to
tighten each of the screws so that the screws can be
tightened to the tightening torque required.

. The use of a screw with a spring washer and flat washer

for the mounting holes of a Photomicrosensor is

recommended. If a screw with a spring washer but
without a flat washer is used for any mounting hole, the
part around the mounting hole may crack.

Do not mount Photomicrosensors to plates stained with

machining oil, otherwise the machining oil may cause

cracks on the Photomicrosensors.

. Do not impose excessive forces on Photomicrosensors
mounted to PCBs. Make sure that no continuous or
instantaneous external force exceeding 500 g (4.9 N) is
imposed on any lead wire of the Photomicrosensors.

N

«

o~

PCB Mounting Holes

Unless otherwise specified, the PCB to which a
Photomicrosensor is mounted must have the following mounting
holes.

Four Terminals
Terminal pitch +0.1 Four, .08+0.1 dia.

=

Terminal | |
pitch+0 o _ 1 _

|
3 ?_ 2 -p—
Five Terminals

Terminal pitch +0.1

2+0.1. | Five, .08+0.1 dia.

Ts}rr:inal

piich 201 Terminal

] "‘_‘_‘e_‘_!_' pitch 0.1
i

—_¢F__
|-
b e
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= Soldering

Lead Wires

Make sure to solder the lead wires of Photomicrosensors so that
no excessive force will be imposed on the lead wires. If an
excessive forces is likely to be imposed on the lead wires, hold
the bases of the lead wires.

Soldering Temperature

1. Manual Soldering

Unless otherwise specified, the lead wires of

Photomicrosensors can be soldered manually under the

following conditions.

Soldering temperature:  350°C max. (The temperature of the
tip of a 30-W soldering iron is
approximately 320°C when the
soldering iron is heated up.)

Soldering time: 3 s max.

Soldering position: At least 1.5 mm away from the bases
of the lead wires.

The temperature of the tip of any soldering iron depends on the

shape of the tip. Check the temperature with a thermometer

before soldering the lead wires. A highly resistive soldering iron
incorporating a ceramic heater is recommended for soldering
the lead wires.

2.Dip Soldering

The lead wires of Photomicrosensors can be dip-soldered

under the following conditions unless otherwise specified.

Preheating temperature: Must not exceed the storage
temperature of the
Photomicrosensors.

Soldering temperature: 260°C.

Soldering time: 10 s max.

Soldering position: At least 1.5 mm away from the bases
of the lead wires.

Do not use non-washable flux when soldering EE-SA-series
Photomicrosensors, otherwise the Photomicrosensors will have
operational problems.

3.Reflow Soldering

The reflow soldering of Photomicrosensors is not possible

except for the EE-SX1102. The reflow soldering of the EE-

SX1102 must be performed carefully under the conditions

specified in the datasheet of the EE-SX1102. Before performing

the reflow soldering of the EE-SX1102, make sure that the
reflow soldering equipment satisfies the conditions.
External Forces
The heat resistivity and mechanical strength of
Photomicrosensors are lower than those of ICs or transistors. Do
not to impose external force on Photomicrosensors immediately
after the Photomicrosensors are soldered. Especially, do not
impose external force on Photomicrosensors immediately after
the Photomicrosensors are dipsoldered.

= Cleaning Precautions

Cleaning

Photomicrosensors except the EE-SA105 can be cleaned subject

to the following restrictions.

1.Types of Detergent
Polycarbonate is wused for the bodies of most
Photomicrosensors. Some types of detergent dissolve or crack
polycarbonate. Before cleaning Photomicrosensors, refer to the
following results of experiments, which indicate what types of
detergent are suitable for cleaning Photomicrosensors other
than the EE-SA105.
Observe the law and prevent against any environmental
damage when using any detergent.
Results of Experiments

Ethyl alcohol: OK
Methy! alcohol: OK
Isopropyl alcohol: OK
Chlorofluorocarbon: Depends on the additive agents
(see note)
Trichlene: NG
Acetone: NG
Methylbenzene: NG

Water (hot water): The lead wires corrode depending on

the conditions

Note: Chlorofluorocarbon containing ethyl alcohol or methyl

alcohol as an additive agent can be used to clean

Photomicrosensors except the EE-SA105. Chlorofluorocarbon

containing acetone as an additive agent must not be used to

clean any Photomicrosensor. For reasons of environmental
protection, refrain from using any detergent containing
chlorofluorocarbon.

2.Cleaning Method

Unless otherwise specified, Photomicrosensors other than the
EE-SA105 can be cleaned under the following conditions. Do
not apply an unclean detergent to the Photomicrosensors.

DIP cleaning: OK
Ultrasonic cleaning: Depends on the equipment and the

PCB size. Before cleaning

Photomicrosensors, conduct a

cleaning test with a single

Photomicrosensor and make sure that

the Photomicrosensor has no broken

lead wires after the Photomicrosensor
is cleaned.

Brushing: The marks on Photomicrosensors
may be brushed off. The emitters
and detectors of reflective
Photomicrosensors may have
scratches and deteriorate when
they are brushed. Before brushing
Photomicrosensors, conduct a
brushing test with a single
Photomicrosensor and make sure
that the Photomicrosensor is not
damaged after it is brushed.
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Sensing Sensing Model Output Features Page Sensing Sensing Model Output Features Page
Method Distance Configuration No. Method Distance Configuration No.
Transmissive | 1 mm EE-SX1107 Phototransistor Ultra-compact, surface mounting 737 Actuator . EE-SA102 Phototransistor General purpose 854
2 mm EE-SX1018 Phototransistor Compact, general purpose 742 EE-SA103 Phototransistor Compact 857
EE-SX1108 Phototransistor Ultra-compact, surface mounting 745 EE-SA104 Phototransistor Compact 860
EE-SX1131 Phototransistor Ultra-compact, surface mounting, 750 EE-SA107-P2 Phototransistor Snap-in mounting with connector 863
dual channel output EE-SA407-P2 Photo-IC Snap-in mounting with connector 866
EE-SX1139 Phototransistor Ultra-compact, general purpose 755 Reflective 1 mm EE-SY124 Phototransistor Ultra-compact, general purpose/ 869
EE-SX4139 Photo-IC Ultra-compact with low operating 758 mounting surface mounting
voltage EE-SY125 Phototransistor Ultra-compact, general purpose/ 872
EE-SX493 Photo-IC With a horizontal aperture 761 surface mounting
2.8 mm EE-SX1055 Phototransistor Compact, cost effective 764 EE-SY193 Phototransistor Ultra-compact, surface mounting 875
3 mm EE-SX1046 Phototransistor With a horizontal aperture 767 3.5 mm EE-SY171 Phototransistor Thin 880
EE-SX1082 Phototransistor With a horizontal aperture 770 4 mm EE-SY169B Phototransistor High resolution red LED/ infra-red 883
EE-SX1106 Phototransistor Ultra-compact, general purpose 773 LED
EE-SX1109 Phototransistor Ultra-compact, surface mounting 776 4.4 mm EE-SY113 Phototransistor Dust-proof 886
EE-SX199 Phototransistor With a positioning boss 781 EE-SY313/413 Photo-IC Dust-proof 889
EE-SX398/ 498 Phototransistor/ Photo-1C General purpose 784 5mm EE-SF5-B Phototransistor General purpose or screw mounting | 893
3.4 mm EE-SV3 Phototransistor With mounting tab 787 EE-SY110 Phototransistor General purpose 896
EE-SX1071 Phototransistor General purpose 790 EE-SY310/ 410 Photo-1C General purpose 899
EE-SX1088 Phototransistor Screw mounting 793 g’:gr;cemem 5.5 - 11.5 mm| Z4D-B01 Analog votage output :Eeassglluiic;n;rol and ultra high 903
SH3 Phototransistor Screw mounting 796 Multi-beam 50 - 125mm | EY3A-312 Photo-IC 3 beam high sensitivity and 907
EE-SJ3 Phototransistor Various aperture types available 799 resisitivity to light interference
EE-SX3088/4088 | Photo-IC Screw mounting 802 125 mm EY3A-112 Photo-IC 1 beam high sensitivity and
resisitivity to light interference
3.6 mm EE-SG3 Phototransistor With dust-proof aperture and 805
mounting tab
4.2 mm EE-SX1128 Phototransistor With a horizontal aperture 808
5 mm EE-SX1041 Phototransistor General purpose 811
EE-SX1042 Phototransistor High profile 814
EE-SX1081 Phototransistor General purpose 817
EE-SX1235A-P2 | Phototransistor Snap-in mounting 820
EE-SX4009-P1 Photo-IC Screw mounting 823
EE-SX4019-P2 Photo-IC Screw mounting 826
EE-SX3081/4081 | Photo-IC General purpose q 829
EE-SX4009-P10 Photo-IC Screw mounting 832
EE-SX4235A-P2 | Photo-IC Snap-in mounting 835
8 mm EE-SX1070 Phototransistor General purpose 838
EE-SX3070/4070 | Photo-IC General purpose 841
12 mm EE-SPX415-P2 Photo-IC Light modulation built-in amplifier IC | 844
15 mm EE-SX461-P11 Photo-IC Easy mountable 847
17 mm EE-SPX414-P1 Photo-IC Light modulation built-in amplifier IC | 851
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= Features

® Ultra-compact with a 3.4-mm-wide sensor
and a 1-mm-wide slot.

® PCB surface mounting type.

® High resolution with a 0.15-mm-wide aperture.

Photomicrosensor-Transmissive - EE-SX1107 OomRrRON

Specifications
= Absolute Maximum Ratings (Ta = 25°C)
Item Symbol Rated value
Emitter Forward current Ie 25 mA (see note 1)
Pulse foward current lep 100 mA (see note 2)
Reverse Voltage Vg 5V
Detector Collector-Emitter voltage Veeo 20V
Emitter-Collector voltage Veco 5V
Collector current Ic 20 mA
Collector dissipation Pc 75 mW (see note 1)
Ambient temperature Operating Topr -30°C to 85°C
Storage Tstg -40°C to 90°C
Reflow soldering Tsol 240°C (see note 3)
Manual soldering Tsol 300°C (see note 3)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. Duty: 1/100; Pulse width: 0.1 ms.
3. Complete soldering within 10 seconds for reflow soldering and within 3 seconds for manual soldering.

= Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition

Emitter Forward voltage Ve 1.1 Vtyp., 1.3 V. max. lr=5mA

Reverse current Ir 10 pA max. VR=5V

Peak emission wavelength Ap 940 m typ. I =20 mA
Detector Light current I 50 pA min., 150 pA typ., | [r=5mA, Vge =5V

500 pA max.

Dark current I 100 nA max. Vee =10V, 00x

Leakage current ILeak - -

Collector-Emitter saturated voltage Vce (sat) | 0.1V typ., 0.4 V max. Ir =20 mA, I =50 pA

Peak spectral sensitivity wavelength Ap 900 nm typ. -
Rising time tr 10 ps typ. Vee =5V, R.=1kQ, I =100 pA
Falling time tf 10 ps typ. Vee =5V, R . =1kQ, I_=100 pA
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= Dimensions

Note: All units are in millimeters unless stated.
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Photomicrosensor-Transmissive - EE-SX1107 omRrRON Photomicrosensor-Transmissive - EE-SX1107 OomRrRON

= Engineering Data = Tape and Reel
Forward Current vs. Collector Forward Current vs. Forward Light Current vs. Forward Current Unit: mm (inch).
Dissipation Temperature Rating Voltage Characteristics (Typical) Characteristics (Typical)
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Photomicrosensor-Transmissive — EE-SX1107

OomRrOoN

Precautions

= Soldering Information

Reflow soldering
* The following soldering paste is recommended:
Melting temperature: 178 to 192°C
Composition: Sn 63%, Pb 37%
* The recommended thickness of the metal mask for screen
printing is between 0.2 and 0.25 mm.
 Set the reflow oven so that the temperature profile shown in the
following chart is obtained for the upper surface of the product
being soldered.

)

10 ses. max
] fre==sn
r \ = 230°C max
g 200F - -
s acsman fl. [
B 1401 180°C 40 sec. max.
§ 1501 - 4
& |l BOto 120 e Y

4°Cls max ' \

=
=]

Manual soldering
e Use “Sn 60" (60% tin and 40% lead) or solder with silver
content.
* Use a soldering iron of less than 25W, and keep the temperature
of the iron tip at 300°C or below.
* Solder each point for a maximum of three seconds.
 After soldering, allow the product to return to room temperature
before handling it.
Storage
To protect the product from the effects of humidity until the
package is opened, dry-box storage is recommended. If this is
not possible, store the product under the following conditions:
Temperature: 10 to 30°C
Humidity: 60% max.
The product is packed in a humidity-proof envelope. Reflow
soldering must be done within 48 hours after opening the
envelope, during which time the product must be stored under
30°C at 80% maximum humidity.
If it is necessary to store the product after opening the envelope,
use dry-box storage or reseal the envelope.
Baking
If a product has remained packed in a humidity-proof envelope for
six months or more, or if more than 48 hours have lapsed since
the envelope was opened, bake the product under the following
conditions before use:
Reel: 60°C for 24 hours or more
Bulk: 80°C for 4 hours or more

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Photomicrosensor-Transmissive — EE-SX1018

OMmRON
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= Features

® Compact model with a 2-mm-wide slot.
® PCB mounting type.

® High resolution with a 0.5-mm-wide aperture.

Specifications
= Absolute Maximum Ratings (Ta = 25°C)
Item Symbol Rated value
Emitter Forward current Ie 50 mA (see note 1)
Pulse foward current lep 1 A (see note 2)
Reverse Voltage Vg 4V
Detector Collector-Emitter voltage Veeo 30V
Emitter-Collector voltage Veco -
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1)
Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -30°C to 100°C
Soldering temperature Tsol 260°C (see note 3)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is10ps maximum with a frequency of 100Hz.
3. Complete soldering within 10 seconds.

= Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition

Emitter Forward voltage Ve 1.2 Vtyp., 1.5 V max. Ir =30 mA

Reverse current Ir 0.01 pA typ., 10 pA max.| VR =4V

Peak emission wavelength Ap 940 nm typ. I =20 mA
Detector Light current I 0.5 mA min., 14 mA max.| I =20 mA, Vcg = 10V

Dark current Io 2 nA typ., 200 nA max. | Vee =10V, 0 (x

Leakage current lLeak - -

Collector-Emitter saturated voltage Vce (sat) | 0.1V typ., 0.4 V max. lr=20mA, I.=0.1 mA

Peak spectral sensitivity wavelength Ap 850 nm typ. Vee=10V
Rising time tr 4 ps typ. Vee=5V,R.=100Q, I, =5mA
Falling time tf 4 ps typ. Vee=5V,R.=100Q, I, =5 mA
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Photomicrosensor-Transmissive - EE-SX1018 omRrRON Photomicrosensor-Transmissive — EE-SX1018 OMRON

= Dimensions = Engineering Data
Note: All units are in millimeters unless stated. Forward Current vs. Collector Forward Current vs. Forward Light Current vs. Forward Current
. Dissipation Temperature Rating Voltage Characteristics (Typical) Characteristics (Typical)
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Photomicrosensor-Transmissive — EE-SX1108 omRrRON Photomicrosensor-Transmissive — EE-SX1108 OomRrRON

Features = Dimensions
m Ultra Compact model with a 2mm slot. Note: All units are in millimeters otherwise indicated.
® PCB surface mounting type. :
® High resolution with a 0.3-mm-wide aperture. A i c
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= Absolute Maximum Ratings (Ta = 25°C) 8) | A (0.5) | 16
Cross section AA 22
Item Symbol Rated value
Emitter Forward current I 25 mA (see note 1) Recommended
Internal Circuit i
Pulse foward current Iep 100 mA (see note 2) SOldermg Pattern
Reverse Voltage Vg 5V A e / 7 !
i
Detector Collector-Emitter voltage Veeo 20V €r7 = I# e _”_/_ _ _!_ o
Emitter-Collector voltage Veco 5V KO OE /’;// !
Collector current Ic 20 mA o |
Collector dissipation Pc 75 mW (see note 1) 2 | 8
Ambient temperature Operating Topr -30°C to 85°C
Storage Tstg -40°C to 90°C . Unless otherwise specified, the tolerances are +0.15mm.
" Terminal No. Name
Reflow Soldering Tsol 240°C (see note 3)
; A Anode
Manual Soldering Tsol 300°C (see note 3
- - - K Cathode
Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. Duty: 1/100; Pulse width: 0.1 ms c Collector
3. Complete soldering within 10 seconds for reflow soldering and within 3 seconds for manual soldering. E Emitter

= Electrical and Optical Characteristics (Ta = 25°C)

ltem Symbol Value Condition

Emitter Forward voltage Ve 1.1 Vtyp., 1.3 V. max. le=5mA

Reverse current Ir 10 pA max. Ve=5V

Peak emission wavelength Ap 940 nm typ. Il =20 mA
Detector Light current I 50 pA min., 150 pA typ., | =5 mA, Ve =5V

500 pA max.

Dark current Ip 100 nA max. Vee = 10V, 0(x

Leakage current I eak - -

Collector-Emitter saturated voltage Vce (sat) | 0.1V typ., 0.4 V max. I =20 mA, I =50 pA
Peak spectral sensitivity Ap 900 nm typ. -
Rising time tr 10 ps typ. Vee =5V, R . =1K Q, I =100 pA
Falling time tf 10 ps typ. Vee=5V,R.=1K Q, I_ =100 pA
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Photomicrosensor-Transmissive — EE-SX1108 omRrRON Photomicrosensor-Transmissive — EE-SX1108 OomRrRON

= Engineering Data = Tape and Reel
Unit: inch).
Forward Current vs. Collector Forward Current vs. Forward Light Current vs. Forward Current nit: mm (inch)
Dissipation Temperature Rating Voltage Characteristics (Typical)  Characteristics (Typical)
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Photomicrosensor-Transmissive - EE-SX1108 omRrRON Photomicrosensor-Transmissive — EE-SX1131 OomRrRON

Features

® Ultra-compact with a 5mm wide sensor and a
2mm wide slot.

® PCB surface mounting type.

= High resolution with a 0.3-mm-wide aperture.

m Dual channel output.

Precautions

= Soldering Information
Reflow soldering
* The following soldering paste is recommended:
Melting temperature: 178 to 192°C
Composition: Sn 63%, Pb 37%
* The recommended thickness of the metal mask for screen
printing is between 0.2 and 0.25 mm.
 Set the reflow oven so that the temperature profile shown in the
following chart is obtained for the upper surface of the product
being soldered.

Specifications

re
- = Absolute Maximum Ratings (Ta = 25°C)
250F i
- ~— 230°C max Item Symbol Rated value
% Sl o S aclsma fl Emitter Forward current I 25 mA (see note 1)
14010 160°C 40 X .

é 150} —— ————- 7 . AR Pulse foward current lep 100 mA (see note 2)
] e 8010120 88C el *

s 4°Cls max. % Reverse Voltage Vg 5V

[ A]
‘\‘ Detector Collector-Emitter voltage Vceo 20V
5O .
“‘ Emitter-Collector voltage Veco 5V
*
= * Collector current le 20 mA
me

Manual soldering Collector dissipation Pc 75 mW (see note 1)
e Use “Sn 60" (60% tin and 40% lead) or solder with silver Ambient temperature Operating Topr _30°C to 85°C

content.
 Use a soldering iron of less than 25W, and keep the temperature Storage Tstg -40°C to 90°C

of the iron tip at 300°C or below. Reflow soldering Tsol 240°C (see note 3)
* Solder each point for a maximum of three seconds. - -
 After soldering, allow the product to return to room temperature Manual soldering Tsol 300°C (see note 3)

before handling it.
Storage
To protect the product from the effects of humidity until the
package is opened, dry-box storage is recommended. If this is
not possible, store the product under the following conditions:
Temperature: 10 to 30°C

idity- 0
Humldlty. . 60% malx.. Item Symbol Value Condition
The product is packed in a humidity-proof envelope. Reflow
soldering must be done within 48 hours after opening the Emitter Forward voltage Ve 1.1 Vityp., 1.3V max. lr=5mA
envelope, during which time the product must be stored under _
30°C at 80% maximurn humidity. Reverse current I 10 pA max. Vg=5V
If it is necessary to store the product after opening the envelope, Peak emission wavelength Ap 940 nm typ. Ir =20 mA
use dry-box storage or reseal the envelope. Detector Light current I/l 50 pA min., 150 pA typ., Ie=5mA VCE=5V
Baking 500 A max.
If a product has remained packed in a humidity-proof envelope for
. K ) Dark current Ip 100 nA max. Vee =10V, 0 (x
six months or more, or if more than 48 hours have lapsed since
the envelope was opened, bake the product under the following Leakage current I eak - -
conditions before use: Collector Emitt turated volt: V t 01Vt 0.4V lr =20 mA, I =50 pA
Reel: 60°C for 24 hours or more ollector Emitter saturated voltage ce (sat) . yp., 0. max. F=20mA, I =50
Bulk: 80°C for 4 hours or more Peak spectral sensitivity wavelength Ap 900 nm typ. -
Rising time tr 10 ps typ. Vec=5V, RL=1kQ,
IL =100 pA
Falling time tf 10 ps typ. Vec =5V, RL=1kQ,
I =100 pA

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.

2. Duty: 1/100; Pulse width: 0.1 ms.

3. Complete soldering within 10 seconds for reflow soldering and within 3 seconds for manual soldering.

= Electrical and Optical Characteristics (Ta = 25°C)
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= Dimensions

Note: All units are in millimeters unless otherwise indicated.
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Terminal No. Name Unless otherwise specified the tolerances are +0.15mm.
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Forward Current vs. Collector
Dissipation Temperature Rating
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= Tape and Reel

Unit: mm (inch).

Reel r
é 33022 dia
T—-—T 80:1dia
¥
12.4'%
18 4 max
Tape =028 ,"&'1 1.5 dia |
| I | | 175 1
(66066 B0
= L | . e ) 55
£2 H | ‘ ® \ T TT7 I | 120
D] E1 NG {a.2) H :
3 ¢ A | il |
. J L J_/ 1
-li-—u.a l—i5.2 8.0
Fetdz)e

Tape configuration

Terminating part Parts mounted Leading part
r_ (40 mm min.) i (400 mm min.)

|
| | '
i Il

|

|—— Empty —~l
Pull-out direction (40 mm min.)

Tape quantity
2,000 pcs./reel
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Precautions

= Soldering Information
Reflow soldering
* The following soldering paste is recommended:
Melting temperature: 178 to 192°C
Composition: Sn 63%, Pb 37%
* The recommended thickness of the metal mask for screen
printing is between 0.2 and 0.25 mm.

 Set the reflow oven so that the temperature profile shown in the
following chart is obtained for the upper surface of the product
being soldered.

ey
10 see. rax.
2501 R
- -— 230°C max
g 200f = e RN Ly D),
2 4-Cis max, f],
g 14010 180°C 40 sec. max
1S —--—-—--
E
& — B0to 12088 —f b5
4'Cls max Y
ool A
A
0y
.
50 '
"
b
0y
Tirme

Manual soldering
* Use “Sn 60" (60% tin and 40% lead) or solder with silver
content.

* Use a soldering iron of less than 25W, and keep the temperature
of the iron tip at 300°C or below.

* Solder each point for a maximum of three seconds.

 After soldering, allow the product to return to room temperature
before handling it.

Storage

To protect the product from the effects of humidity until the
package is opened, dry-box storage is recommended. If this is
not possible, store the product under the following conditions:
Temperature: 10 to 30°C
Humidity: 60% max.
The product is packed in a humidity-proof envelope. Reflow
soldering must be done within 48 hours after opening the
envelope, during which time the product must be stored under
30°C at 80% maximum humidity.

If it is necessary to store the product after opening the envelope,
use dry-box storage or reseal the envelope.

Baking

If a product has remained packed in a humidity-proof envelope for
six months or more, or if more than 48 hours have lapsed since
the envelope was opened, bake the product under the following
conditions before use:

Reel: 60°C for 24 hours or more
Bulk: 80°C for 4 hours or more

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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= Dimensions

Note: All units are in millimeters unless otherwise indicated.

|
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!
4343, Cutout
273

= Features

® Ultra-compact with a 4.3-mm-wide sensor
and a 2-mm-wide slot.

® High resolution with a 0.5-mm-wide aperture.

m A light current (I.) of 0.4 mA minimum with a
forward current of (Ig) 10 mA.

B '[ A
1
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52+ 02410y |
l l 22 |
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. pe . I
Specifications sos -/ (B rour
. - ° l RO.15 -
= Absolute Maximum Ratings (Ta = 25°C)
Item Symbol Rated value 2.54 i 2.54
Emitter Forward current I 50 mA (see note 1) Cross section BB < 0+ s Cross section AA
Pulse foward current lep 1 A (see note 2) E d: K
T
Reverse Voltage Vi 4V . .
" Internal Circuit
Detector Collector-Emitter voltage Veeo 30V
Emitter-Collector voltage Veco - c O—‘ 1—0 A
Collector current Ic 20 mA -
Collector dissipation Pc 75 mW (see note 1) e
Ambient temperature Operating Topr -40°C to 85°C E O—I I—O K
Storage Tstg -40°C to 100°C
Soldering Tsol 260°C (see note 3) " Unless otherwise specified the tolerances are +0.1 mm.
Terminal No. Name
Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C. y Anode
2. The pulse width is10ps maximum with a frequency of 100Hz.
3. Complete soldering within 3 seconds for reflow soldering and within 3 seconds for manual soldering. K Cathode
C Collector
= Electrical and Optical Characteristics (Ta = 25°C) E Emitter

Item Symbol Value Condition
Emitter Forward voltage Ve 1.2 Vtyp., 1.4 V max. Ir =20 mA
Reverse current Ir 0.01 pA typ., 10 pA max. V=4V
Peak emission wavelength Ap 940 nm typ. Ir =20 mA
Detector Light current I 0.4 mA min. lr=10mA, Vg =5V
Dark current Ip 2 nA typ., 100 nA max. Vee =10V, 0 x
Leakage current I EAK - -
Collector Emitter saturated voltage Ve (sat) 0.4 V max. lr=20mA, I = 0.1 pA
Peak spectral sensitivity wavelength Ap 850 nm typ. Vee=5V
Rising time tr 30 ps typ., 150 pys max. Vee =5V, R.=1kQ,
IL =100 pA
Falling time tf 30 ps typ., 150 ps max Vee =5V, R.=1kQ,
I, =100 pA

757

758




Photomicrosensor-Transmissive — EE-SX1139 omRrRON Photomicrosensor-Transmissive — EE-SX4139 OMRON

= Engineering Data = Features
Forward Current vs. Collector Forward Current vs. Forward Light Current vs. Forward Current = Ultra-compact model
Dissipation Temperature Rating Voltage Characteristics (Typical) Characteristics (Typical) ® Photo IC output model
4 i . 5
‘ [ T Ta=lsC ® Operates at Vo 0f 2210 7 V
Iy o T Vee= A
2o 2 == —t = o o S ® High speed response
£ \ E g as-Se ” z l P on s P
*_: a0 g :-: 4 —— Ta=25C b _‘i’ . . /f
= Ta=T0rC I
S Pe N— § 3 L i = : /_/
= I j g 1
E 8 35 E .
3 AN g = | 3 7
3 SN R ] 5 A
g ANNEEE-- S S
[ = &= T P
[+
, © | - [
M 20 0 20 40 e B0 100 "o 02 04 06 0B 1 12 14 18 18 o 20 ] 40 C
Ambient temperature Ta (“C}) Forward voltage Vi (V) Forward current |z {mA)
= H _ o,
Light Current vs. Collector-Emitter Relative Light Current vs. Ambi- Dark Current vs. Ambient = Absolute Maximum Rat'"gs (ra =25 C)
Voltage Characteristics (Typical) ent Temperature Characteristics Temperature Characteristics
(Typical) (Typical) Item Symbol Rated value
—— 160 . . Emitter Forward current I 50 mA (see note 1)
Ta = 25°C lF=10mA
F w Vep=sv | = Reverse Voltage Vg 4V
EE‘ L o | < Detector Supply voltage Veo 9V
o e = E | L Output voltage Vour 17V
= s — g™ —— =
= —T"| k=40 | 2w ] 1 5 Output current lout 8 mA
£ 7 F=30mA = | E ————
3 4 A———— 1 = 1] ; Peri output c on | Pour 80 mW (see note 1)
§= [ P mh % @ S Ambient temperature Operating Topr -25°C to 85°C
2l o
=10 m“ 2 & | Storage Tstg -40°C to 100°C
| o e Y B : o
— e] i e 00! 302010 U 10 20 30 40 50 & 70 80 80 100 Soldering Tsol 260°C (see note 2)
Collector-Emitter voltage Vg (V) Ambient temperature Ta (°C) Ambient temperature Ta {"C) Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. Complete soldering within 3 seconds.
Response Time vs. Load Resis- Sensing Position Characteristics Response Time Measurement
tance Civarmcheristics (Typical) {Typical) Glrcult = Electrical and Optical Characteristics (Ta = 25°C)
1200 SEATE 120 T - T @1'% s I | Item Symbol Value Condition
T 1828 g-r = | TE 26T S GEs. Emitter Forward voltage Ve 1.2 Vtyp., 1.4V max. Ir =20 mA
— — 100 T 1
% " : P = g%fi"f"afis-l et S 1% et Reverse current Ir 0.01 pA typ., 10 uA max. Ve=4V
= = . 4 i t
= b § L ! Peak emission wavelength Ap 940 nm typ. lr =20 mA
@
£ == § 60— 1 - Detector Power supply voltage Vee 2.2V min., 7V max. -
oo F -3
é %ﬂ Low-level output voltage VoL 0.12 V typ., 0.4 V max. Voc=22107V,lo. =8 mA, |F=5mA
£ 10 ot : a
§ : E = :i \ High-level output voltage lon 10 pA max. Vec=221t07V, le=0mA, Vo =17V
T
& | ] o \I Current consumption lec 2.3 mA typ., 4 mA max. Veg =7V
1 1
e - T ” e e e s Peak spectral sensitivity wavelength | \p 870 nm typ. Vec=22t07V
Load resistance Ry (k) Distance d (mm) LED current when output is ON ler 1.1 mAtyp, 25 mAmax. |Vgc=22t07V
Hysteresis AH 21% typ. Ve =2.2to 7 V (see note 1)
Response frequency f 3 kHs min. Voc=2.2107 V, [ =5mA, Io. =8mA
(see note 2)
Response delay time toy 5 pys min. Vec=2.2107 V, [ =5mA, Io. =8mA
(see note 3)
Response delay time tpHL 18 ps typ. Ve =2.2107 V, lg=5mA, o =8mA
(see note 3)
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3. The following illustrations show the definition of response

Photomicrosensor-Transmissive — EE-SX4139 Photomicrosensor-Transmissive — EE-SX4139

Note: 1. Hysteresis denotes the difference in forward LED

= Dimensions

) current value, expressed in percentage, calculated delay time.
Note: All units are in millimeters unless otherwise indicated. | from the respective forward LED currents when the
i+ 1+ photo IC. is turned from ON to OFF and when the
t photo IC is turned from OFF to ON. nput |
T 2. The value of the response frequency is measured o 1 ——=t
Cutout by rotating the disk as shown below (P.P.S = pulse/s). —
4318 o Mo lens Output
203 05 E, Disk p it
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= Engineering Data
Forward Current vs. Collector

Forward Current vs. Forward

LED Current vs. Supply Voltage

- 127 —— 127 Dissipation Temperature Rating s Voltage Characteristics (Typical) (Typical)
i 120 = (] T
Cross section AA v A Cross section BB = 3 [ [ 1 [ w=esc |
Ie o w ¥ w & S | | | Ry = 1k
o (I K z N 5§ E oot i I I | I e ON
i —l80 = i a0 Tal = 2_5 C iy | =
Internal Circuit 5 N\ a = Ta=70°C £
é 3 p——raQ—o — M h, " k) E n il N — = ¥
o @
A O —O v 5 \\ z H | £ v OFF I
2 =1 o |
. —0 o B \ § | 1] o R
—- 2 X ] ] || | | |
£ = g w | | -
K O— —0O 6 s = &£ | | / :
4 g0 0 W 4 ed B0 10D 4‘5“ 4 02 04 06 DB 1 12 14 16 18 % 1 2 3 4 8 & 7 8 & 0
s}
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Ambient temperature Ta (“C})
LED Current vs. Ambient Temper-

Ambient temperature Ta (“C)
Current Consumption vs. Supply

Forward voltage Vg (V)
Low-level Output Voltage vs.

Output current I (mA)

Response Delay Time vs. Forward

Supply voltage Vg (V)
Low-level Output Voltage vs. Am-

Terminal No. Name Unless otherwise specified the tolerances are +0.15mm. ature Characteristics (Typical) Output Current (Typical) bient Temperature Characteristics
(Typical)
A Anode 2 =T 1 — E o e
= Ta=25C o Vee=5V
K Cathode o i —— — " Veo-5V ] 3 o =5 mA
1 - lp=5mA — B
\ Supply voltage Voc E 1.ON = . | z
T—'N" . % il 1] g L
0 Output (OUT) E 1L £ = 2 T
z - - 4 —_— = i ’/_ e -
G Ground (GND) 5 3H’ ; e I ;
E os T Iy OFF =3 L1 = |
[+ ol 3 aot = o
o 5 - = e
Y oal- - g S5 A — E % —
= K : ; _C.L_ 05 rr|ﬁ|I
ﬂ-w-?ﬂ-lﬂﬂ‘omwﬂﬂ;é?&ﬂ!”@‘w § QW“ - : : w0 S 40 <30 <20 10 O lIUWUwWDOTDWWICO

Ambient temperature Ta ("C)
Repeat Sensing Position

Voltage (Typical) _Current (Typical) Characteristics (Typical)
oy [ — . -
z ] Mad 250 = Voo =5V 1 T | Ta=lsc
A | Ip=5mA | I s R=600_, =3 Veo=5WV
5 | & Ta=25¢C o — 2 Ry = 6800
== i 1 =] | N = repeat 20 times
= £ CN - ] |
S e = T = - o 2 o I wfa- 000l
=4 [ N : Toor El %
E /_./ © - i o | Cenler of opical axis
- & iebiskiogiy
z 1 E — ¥ i
o =~ S
[+] o a ¥ R
k4 - -1
3 A (25
E . o -
5} £ ol |1
a 106 1 1
L 1 4 S o 5 10 1] 03 02 49 o o1 02 03 04 05
[

Supply voltage Ve (V)

Forward current I (mA)

Distance d (mm)
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= Dimensions

Note: All units are in millimeters unless stated.

= Features

® |ncorporates an IC chip with a built-in
detector element and amplifier.

m |ncorporates a detector element with a built-in
temperature compensation circuit.

® A wide supply voltage range: 4.5 to 16 VDC '

= Directly connects with C-MOS and TTL. ' atge

= Allows highly precise sensing with a 0.2-mm- Hy

. ; | 02 : i 0.2 §os
wide sensing aperture. I I |
= q + B %:—
95 1
6.5=0.05
[} :
[ :
. s . 69+08 ' A—rB 6.9:0.5
.90, Pull-off
Specifications i i e
. . ° I - Five. 0.5 1/25
= Absolute Maximum Ratings (Ta = 25°C) (1.25) =4+ (1.25) Five, 0.25 '"e‘zg il max.
8 3
Item Symbol Rated value Cross section AA 0.75=0.1
Emitter Forward current Ie 50 mA (see note 1) Cross section BB
Reverse Voltage Vg 4V
Detector Power supply voltage Vee 16V !
s L 7+0.1 d " Two, 15, dia. (Tip dimension)
Output voltage Vour 28V Internal Circuit
Output current | 16 mA :
P our K O ov
Permissible output dissipation| Poyr 250 mW (see note 1) | l i oo
Ambient temperature Operating Topr -40°C to 60°C fA = },\ [T\\;’_L‘
Storage Tstg -40°C to 85°C AC l l (G Unless otherwise specified, the tolerances are as shown below.
Soldering temperature Tsol 260°C (see note 2)
Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C. Terminal No. Name Dimensions Tolerance
2. Complete soldering within 10 seconds. A Anode 3 mm max. +0.125
= Electrical and Optical Characteristics (Ta = 25°C) K Cathode §<mms<6 =0.150
\Y Power supply (Vcc) 6<mm<10 +0.180
Item Symbol Value Condition o Output (OUT) 10<mm=18 20215
Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. I =20 mA G Ground (GND) 18 <mm < 30 +0.260
Reverse current Ig 0.01 pA typ., 10 pA max.| Vg =4 V
Peak emission wavelength Ap 940 nm typ. lr=20 mA
Detector Low-level output VoL 0.12Vtyp.,, 0.4 Vmax. |Vec=45t016V, o =16mA, l=15mA
voltage
High-level output Vou 15V min. Vec =16V, R.=1kQ, [r=0mA
voltage
Current consumption loc 5 mAtyp., 10 mAmax. | Voc =16V
Peak spectral sensitivity wavelength Ap 870 nm typ. Vec=4.5t016V
LED current when output is OFF ler 10 mA typ., 15 mA max. | Voo = 4.5t0 16 V
LED current when output is ON
Hysteresis AH 15% typ. Ve = 4.5 t0 16 V (see note 1)
Response frequency f 3 kHz min. Voc =4510 16\, e =15mA, Io. =16 mA
(see note 2)
Response delay time torn (tpu) | 3 pis typ. Vec=451016V, E=15mA, lo. =16 mA

(see note 3)

Response delay time tpuL (tpun) | 20 pis typ. Voc =451016V, I =15mA, o, =16 mA
(see note 3)
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Note: 1. Hysteresis denotes the difference in forward LED 3. The following illustrations show the definition of response Features
current value, expressed in percentage, calculated delay time.
from the respective forward LED currents when the m | onger leads allow the sensor to be mounted
photo IC in turned from ON to OFF and when the _ .
photo IC in turned from OFF to ON. Input to a 1.6-mm thick board.
2. The value of the response frequency is measured ¢ —1 m 5.4-mm-tall compact model.

by rotating the disk as shown below. . :
ik PCB mounting type.
0 Sy ® High resolution with a 0.5-mm-wide aperture.
Fa Trre trin
:
<
=
e Disk
= Engineering Data
Forward Current vs. Collector Forward Current vs. Forward LED Current vs. Supply Voltage
Dissipation Temperature Rating Voltage Characteristics (Typical) (Typical) SpeCification S
30 % L] T T T " T T T
ﬂ = . | - L] = Absolute Maximum Ratings (Ta = 25°C)
< & < wl— =1 - | IFr ON
E c E | Ta- ~30° C | < K}
w S T = 25°C E Item Symbol Rated value
B = & =
E % 'E Tﬁl =70°C \\\ [ - = |pr'cu=bJ e T B Emitter Forward current I 50 mA (see note 1)
g = @ g * E .
El o 2 | ’ | g - 1J —d5c Pulse forward current Irp 1 A (see note 2)
—{1ea % B o - | N — 3 AL =1|k§2 |
§ ® £ g a o Reverse Voltage Vg 4V
| 5 £ w i
2 i ?‘: 2 » | [ = | L Detector Collector-Emitter Voltage Veeo 30V
| 5 ] y
Y & 40 80 W % 4 02 04 OB 08 1 £2 14 16 18 o @ 4 & 8 10 12 W 1. Emitter-Collector VOItage Veco -
Ambient temperature Ta (“C) = Forward voltage Vg (V) Supply voltage Ve (V) Collector current I 20 mA
Collector dissipation Pc 100 mW (see note 1)
LED Current vs. Ambient Temperature Low-level Output Voltage vs. Low-level Output Voltage vs. Ambient . . _oEo °
Characteristics (Typical) Output Current (Typical) Temperature Characteristics (Typical) Ambient temperature Operating Topr 25°C 10 85°C
Y == 7 Storage Tstg -30°C to 100°C
LI s EeEn=ET 1 s Va5V
|[ | e ;’fc: 3;1\:: - = i Vec=5Y H = |§'E 15mA Soldering temperature Tsol 260°C (see note 3)
. =7 ON o — T F=15ma | o |
E‘ o ] i | z : | 1 Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
s i | = 1 o - 2. The pulse width is 10 ps maximum with a frequency of 100 Hz.
e I = =
-g $ lFrQFF ° g 11 3. Complete soldering within 10 seconds.
g E] : L Lf.
=1 B 1 = h - - . -
2 i 3 =5 S5 R i = Electrical and Optical Characteristics (Ta = 25°C)
w T = : ] T a1 1. I
= 2 i i_ g: — e If - iz 4 E = '_' o= 5_mk | ltem Symbol Value Condition
S 8 ol - L 3 1»:;?10 e ‘L :L o ‘; g Emitter Forward voltage Ve 1.2V ityp., 1.5V max. Ir =30 mA
Ambient temperature Ta (°C) Output current I¢ (mA) Ambient temperature Ta (°C) Reverse current Ir 0.01 A typ., 10 pA max. Vg = 4 V
Current Consumption vs. Response Delay Time vs. Repeat Sensing Time Position Peak emission wavelength Ap 940 nm typ. Ir =20 mA
Supply Voltage (Typical) Forward Current (Typical) Characteristics (Typical) Detector Light current N 0.5 mA min., 14 mA max.| Ir = 20 mA, Vee = 10 V.
< * [ I 2 V=5V Ta=25C =
E, I rlifgingns e = 2l HEC ssuu |I o |:=‘5 iy Dark current Ip 2 nA typ., 200 nA max. | Vge =10V, 00x
= 5 =5V
8 | E x ;’fi A Leakage current ILeak - -
I | EES 0 n = repeat 20 times
,§ 2 | I B ,4/ a cwlu‘u § o 1 Collector-Emitter saturated voltage Ve (sat) 0.1V typ., 0.4 V max. le=20 mA, I = 0.1mA
=% P 4 ] e 41 c 0.0 mm
g 2 3 / — ] o v "EE'SM = A= Peak spectral sensitivity wavelength Ap 850 nm typ. Vee=10V
2 2 g = |
§ " ! 2 b = Rising time tr 4 ps typ. Ve =5V, RL=100Q, IL =5 mA
o v e o o
£ X il N Falling time tf 4 ps typ. Vee=5V,RL=100Q, IL=5mA
2 . Ltiﬁgr; b= I I \ "
o [ N L) e | [y o
| 1 =} 1 A (=) 1
oz 4 & 0w 12 1 . a 6 8 1w 15 20 2 m 95 40 T TETETE B1 02 03 04
3
Supply voltage Vee (V) o Forward current [ (mA) Distance d (mm)
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= Dimensions

Note: All units are in millimeters unless otherwise indicated.

0.2 max. 0.2 max.
89
28 -
I |
I 15 —||:_l:'— + a—
I Four, 5°

I——3, =

White band

| A
I I’_

Four, 0.5 Four, 0.25-=fje
1—(2.5}

| , ! |+ 4 Optical T
) 54202 I axis
g Il ]

1] 1 P

] ' T
3605
0 TN
U
Co4

12 4+
- L—(B.T}—'J
1

K

A

FE

e

Internal Circuit

KO— —Oc¢

1

A0—— L—oOc€

Cross section AA

Unless otherwise specified, the tolerances are as shown below.

Terminal No. Name Terminal No. Name
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
C Collector 6<mm=<10 +0.45
E Emitter 10<mm<18 +0.55
18 <mm <30 +0.65
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= Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating

& _[ 15

|1

[P |

AR\

1 NAL L
\

Forward current | F(mA)

T [] F o B B 100
Ambient temperature Ta (*C)

Light Current vs. Collector-Emitter
Voltage Characteristics (Typical)

Collector dissipation Pc (mW)

Forward Current vs. Forward
Voltage Characteristics (Typical)

Light Current vs. Forward Current
Characteristics (Typical)

Prpm— m—

:TE=25'CV—I
ce=10V]
3 i, - ,/
£ z ! v
=l N “: /
5 N ¥ /
£ ® -
g | g, )4
T oa | El v
T % /I
g | N JENENE
o 1t ’ // I B
d I
0 2 L
@ 02 D4 D5 OB 1 12 14 16 1B o o 20 20 0 50

Forward voltage Ve (V)

Relative Light Current vs. Ambient
Temperature Characteristics

Forward current | {mA)

Dark Current vs. Ambient
Temperature Characteristics

(Typical) (Typical)

L T

IF= 20 mA
F o Vee=5V Z 1
= [ €
-— 1 o
< =
£ =
= o
3 e / E
£ L 3
= =
g & 8
2 :
1 R S o Y SO

% T
Ta=25C
& F = 50 mat—]
E 4 =T
i I, Ip = 40 ma
- 5_f —_— |
= { - |
E 5 4‘.---""" Ip= 30 mA
E —
= oL "
= r Ip= 20 mA
£
=R —
-
e = 10 mat—
T
» € 7 8 @ 1

Collector-Emitter voltage Ve (V)

Response Time vs. Load Resistance
Characteristics (Typical)

40 20 o 20 40 a0 80 WA

Ambient temperature Ta (°C)

Sensing Position Characteristics
(Typical)

Response time fr, if (18)

3.01 [ 3] 1 10

Load resistance R (k<)

120 TF= 20 mA
Veg=10W

- Ta=25C

&= t T

or {Canter of

= | optical axis) ;’

5 1\

T o® 1 1 =

=

=

o f ]

=

.l

4o 20

= |

05 025 © 028 05 075 10

Distance d (mm)

0.

O 2010 0 10 20 30 40 50 & 70 80 @
Ambient temperature Ta (*C)

Response Time Measurement
Circuit

Input 0.._'

Cutpit 0%

Output
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Features

® \With a horizontal sensing aperture.

® PCB mounting type.

® High resolution with a 0.5-mm-wide aperture.

= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value
Emitter Forward current I¢ 50 mA (see note 1)
Pulse foward current lep 1 A (see note 2)
Reverse Voltage Vg 4V
Detector Collector-Emitter voltage Vceo 30V
Emitter-Collector voltage Veco -
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1)
Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -30°C to 100°C
Soldering temperature Tsol 260°C (see note 3)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.

2. The pulse width is 10 ps maximum with a frequency of 100 Hz
3. Complete soldering within 10 seconds.

= Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition

Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. Ir =30 mA

Reverse current I 0.01pA typ., 10 pA max. | Vg =4V

Peak emission wavelength Ap 920 nm typ. I =20 mA
Detector Light current I 1.2 mA min., 14 mA Max.| Ir=20 mA, Ve =5V

Dark current Ip 2 nAtyp., 200 nA max. | Vge =10V, 0(x

Leakage current ILeak - -

Collector-Emitter saturated voltage Vce (sat) | 0.1V typ., 0.4 V max. lr=20mA, I_=0.1 mA

Peak spectral sensitivity wavelength Ap 850 nm typ. Vec =10V
Rising time tr 4 ps typ. Vee =5V, R.=100Q, I, =5 mA
Falling time tf 4 ps typ. Vee =5V, R.=100Q, I =5 mA

769

=m Dimensions

Note: Al units are in millimeters unless otherwise indicated.

Cross section BB

Internal Circuit

KO— —Oc¢

5=l

A0—— L— Q¢

L&)

Unless otherwise specified, the tolerances are as shown below.

‘ 6.5
Optical axis T 5
25 l
10+0.3
0.5+0.1 P 3+02 =
e Bete
z 0.5:0.1 17502 [ Opheal
2 i J! = axis it
Z ¥ Optical S1o2
g axis
V/J.é 1 ! l i
l Four, 0.25 |
Smin. 0.3 max.
Four, 0.25 B—t—A

)

RN

¥

Cross section AA

Terminal No. Name Dimensions Tolerence
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
C Collector 6<mm=<10 +0.45
E Emitter 10<mm<18 +0.55
18 < mm < 30 +0.65
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= Engineering Data Features
Forward Current vs. Collector Forward Current vs. Forward Light Current vs. Forward Current ® Horizontal sensing aperture.
issipation Temperature Rating Voltage Characteristics (Typical) Characteristics (Typical) = PCB mounting type.
| s [ i ‘ ‘ HE 5';—355!5 ] ® High resolution with 0.2-mm wide aperture.
3 i Vop=
< | Ex | e = | i I
£ P & £ y g £ 7
T e L wl—t—— Ta= zls“-c i /'
i \ s Z 8 = TG - T /
= \ T 8 E - 111
2 & g = g —1
3 \\ 2 3 l ERE ,/ -
B ® T P o = Ve |
g \ 5 g =3
Z | B g | - 2
g m - = 9w 1 //
. l . ] Specifications
u--to 20 L] 20 & 60 80 100 ua 02 04 06 0B 1 12 14 16 18 L) = 30 40 5
© F I - -
Ambient temperature Ta (“C) orward voltage Vg (V) Forward current | (m#a) - Absolute MaXImum Ratlngs (Ta = 25°C)
Light Current vs. Collector—Emitter Relative Light Current vs. Ambi- Dark Current vs. Ambient Jtem Symbol Rated value
Voltage Characteristics (Typical) ent Temperature Characteristics Temperature Characteristics
(Typical) (Typical) Emitter Forward current I 50 mA (see note 1)
r — T Pulse foward current lrp 1 A (see note 2)
= | Ta=25°C IF= 20 mA
5 [ F | F e Vee=hy Reverse Voltage Vi 4v
— 8 1 1 = | =
E " | Ip = 50 mA = 'é Detector Collector-Emitter voltage Veeo 30V
:4' 8| = lF=a0ma § ° / £ Emitter-Collector voltage Veco -
_ = —
g w= RS ; % / = 5 Collector current Ie 20 mA
g ! FiE d f =g 2 Collector dissipation Pc 100 mW (see note 1)
E 3 X g 35
:m 5 J | 2 | g Ambient temperature Operating Topr -40°C to 85°C
F=10mA T T
" ri ' | & Storage Tstg -40°C to 100°C
o s 7| CRERE “o = o = w & 8w T b W T 5 R Soldering temperature Tsol 260°C (see note 3)
Collector-Emitter voltage Veg (V) Ambient temperature Ta ("C) Ambient temperature Ta (°C) Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
. . " - s . 2. The pulse width is 10 ps maximum with a frequency of 100 Hz.
Response Time vs. Load Resis- Sensing Position Characteristics Response Time Measurement 3. Complete soldering within 10 seconds.
tance Characteristics (Typical) (Typical) Circuit
= Electrical and Optical Characteristics (Ta = 25°C)
10,000, Er— 120 Input I |
S mE] =t . =
I =, R -
T 1o £ Bt o Item Symbol Value Condition
= iS55 = E Emitter Forward voltage Ve 1.2V typ., 1.5V max. Ir = 30 mA
= = [ HH— T £ BTt 1r tt
= T 1 2 Reverse current I 0.01pA typ., 10 JA max. | Vg =4V
E 100 2w Input —A, Voo
= EHHiE = '1 Peak emission wavelength Ap 920 nm typ. I =20 mA
o T = i =
n | [N M| ! = N i - -
§- 4 . 1 40 Oulput Detector Light current I 0.12 mA min. lF=20mA, Ve =5V
§ =3 === il E 5 Dark current I 2 nA typ., 200 nA max. | Vee = 10V, 00x
| [T | il[i il i \ Leakage current leax - -
o oy 1 " 08 02 0 025 05 075 10 - - Collector-Emitter saturated voltage Ve (sat) | 0.08 Vtyp., 0.4V max. |Ig=20mA, I =0.05pA
Load resistance Ry (k) Distance d (mm) Peak spectral sensitivity wavelength Ap 850 nm typ. Vec =10V
Rising time tr 100 ps typ. Vee =5V, R.=50kQ, I =0.1 mA
Falling time tf 1,000 ps typ. Ve =5V, R =50 kQ, I, = 0.1 mA
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®m Dimensions
Note: All units are in millimeters unless otherwise indicated.

Four, 0.5 ; 0.25 max.
(] 05 ; Y oos | A _ ‘
%::E_ - L% Optical | ! 14 les - #_ 7=
$ K + 5 Two, 2.5
~ axis 1 7 ¥ H "
= [t ale 25 L ﬁ: t
'] 0.7 el | i
™ 0.3 max.
0.2+0.05 3 0.5£0.1-+H=
Cross section AA —10£0.3—~ Cross section BB
(Detector Side) (Emitter Side)
optical [ | L | ¢ !
axis |5 i B 52
! | v
| t1
| 36+0.1
I
i 1041
Four, 0.25 :
]
7103+

Internal Circuit

KO— —Oc

5=l

AC0—— L—Oc¢€

. Unless otherwise specified, the tolerances are +0.02 mm.
Terminal No. Name

Anode

Cathode

Collector

m o|lX|>

Emitter
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= Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating

Forward Current vs. Forward
Voltage Characteristics (Typical)

Light Current vs. Forward Current
Characteristics (Typical)

Forward current | (mA)

80 s T
| | ‘ l | | Ta=25C
I | = Vge=5Y -
% : '?F: =% —t sn b | i |
e Ta=-30°C =
Pe ¢ £ ”I | E e ~~
a T e TH=25C = I
\ 5 = Ta=70°C s = =
h T 3 = .
N = [ p "
\ % 3 | 3 4 Vs
S oon . e 1
[~ = F =4
| \ 5 s ] 5
2}—
1 - % g w . |
2 :
|
Y w8 m W e B "o oz 04 05 0B 1 12 14 18 18 0 E 3 [ 5

Ambient temperature Ta ("C})

Light Current vs. Collector-Emitter
Voltage Characteristics (Typical)

Light current [ (mA}
3l
=7
3

7 3 1
Collector—Emitter voltage Vzg (V)

Response Time vs. Load Resis-
tance Characteristics (Typical)

Forward voltage Vi (V)

Relative Light Current vs. Ambi-
ent Temperature Characteristics
(Typical)

Forward current I (mA}

Dark Current vs. Ambient
Temperature Characteristics
(Typical)

I Ver = 10w ==
iz CE= =—————
5 o2 IC
£ 2 1,000
= = :
a £ 100 p—r—
g o = e e
= 10
3 w2 = =
2 : i
= E =
b ™ = 1 . -
= 1; o1
g | a :
& A | oo - "
o || PO i I |

40 20 L] 20 40 80 B 100

Ambient temperature Ta (“C)

Sensing Position Characteristics
(Typical)

o1

Load resistance Ry (k{2)

— = H—Ta=25C or =

I IIiII-I' I 1[I |l § ; ai—25f3
) = (Center of
g b = \ aptical axs) %
Pt t =i = el & i
= i i E \ 40
g 100, L S a+ |
= = o I 1]
o " — H =
8 T | 2 11
5 ®
g = \
¢ 1 T % 20
= T & \

[T 11|

1

42 01 0 @1 02 03 04

Distance d (mm}

-30 <20 10 @ 10 20 30 40 50 B0 O M @0
Ambient temperature Ta (“C)

Response Time Measurement
Circuit
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®m Dimensions
Note: Al units are in millimeters unless otherwise indicated.

Features

m Ultra compact with a slot width of 3 mm.

® PCB mounting type.

® High resolution with 0.4-mm wide aperture. I
421—

(1.2) 0.4—H— Two, CO.7 3 — 1.2

Onptical

5. 3.9 axis
. J_A.L/\
Specifications :t i
= Absolute Maximum Ratings (Ta = 25°C) Smin o, R1
Item Symbol Rated value Two. C0.2 —8— Four, 0.2
Emitter Forward current I 50 mA (see note 1)
Pulse foward current lep - Four, 0.5 (1.5)
Reverse Voltage VR 5V K
Detector Collector-Emitter voltage Veeo 30V
Emitter-Collector voltage Veco 45V . Internal Circuit p [ 1%, dia
Collector current Ic 30 mA ] A
Collector dissipation Pc 80 mW (see note 1) F = 2§ 145 dia
Ambient temperature Operating Topr -25°C to 85°C CO— L 0a
Storage Tstg -30°C to 85°C
Soldering temperature Tsol 260°C (see note 2) Terminal No Name Unless otherwise specified, the tolerances are + 0.2 mm.
Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C. .
2. Complete soldering within 3 seconds. A Anode
K Cathode
= Electrical and Optical Characteristics (Ta = 25°C) c Collector
Item Symbol Value Condition E Emitter
Emitter Forward voltage Ve 1.3V typ., 1.6 V max. Il =50 mA
Reverse current Ir 10 pA max. Ve=5V
Peak emission wavelength Ap 950 nm typ. lr =50 mA
Detector Light current I 0.2 mA min. lr=20mA, Ve =5V
Dark current Ip 500 nA max. Vee =10V, 0 (x
Leakage current ILeak - -
Collector-Emitter saturated voltage Vce (sat) | 0.4 V max. lr=20mA, I =0.1 pA
Peak spectral sensitivity wavelength Ap 800 nm typ. Vee=5V
Rising time tr 10 ps typ. Vee =5V, R.=100Q, I, =20 mA
Falling time tf 10 ps typ. Ve =5V, R.=100Q, I, =20 mA
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Photomicrosensor-Transmissive — EE-SX1106 omRrRON Photomicrosensor-Transmissive — EE-SX1109 OomRrRON

= Engineering Data Features
- ~ . S
Forward Current vs. Collector Forward Current vs. Forward Light Current vs. Forward Current Ultra compact with a 6-mm-wide sensor and a
Dissipation Temperature Rating Voltage Characteristics (Typical) Characteristics (Typical) 3-mm-wide slot.
i 2 B PCB surface mounting type.
e - = T = T T T ] T . . . .
t :E | | | [Ta=25C | ® High resolution with a 0.5-mm-wide aperture.
= i E = | E T Vep=5V
=5 o & = S0 i =, 1 A
T e E e 18 T
: it | : :
2® TN gz m——’ 3, D
4 5 & 2
§ a0 ™ 0 E g 30 I = 4/
u V\ I c T ’ . /
- w ° 20 Il //
\\ el Hi i //
10 20 L2 e p p— —
Wy T
-40 20 o 20 40 1] 81 won l.‘l'l 0Z 04 06 08 1 12 14 16 18 G 10 2'{] a0 40 50
Ambient temperature Ta (-C) Forward voltage V. (V) Forward-cursot {r {mA) SpeCIfI cations
Light Current vs. Collector—-Emitter Relative Light Current vs. Ambi- Dark Current vs. Ambient
Voltage Characteristics (Typical) ent Temperature Characteristics Temperature Characteristics . . °
(Typical) (Typical) = Absolute Maximum Ratings (Ta = 25°C)
14 T - 160 - T T 0000 p—
=3 =25 Ll o = [ I = 20 mA z
H Mgt e 25 mA: £ s g Item Symbol Rated value
E oy ___"_r_r_——- = 1 ! Vop =5V | £ :
= 08— = = —t - B Emitter Forward current I 25 mA (see note 1)
3 I =20 mA £ i i B &
E L I —— 4 |m g E Pulse forward current lpr 100 A (see note 2)
= | E‘? 100 ______-‘-“ =
= 1Y £ 15 mA T - a8 Reverse Voltage Vg 5V
- L - g
J | l _ E Detector Collector-Emitter Voltage Veeo 20V
=10 mA, oo .
[ | | Emitter-Collector Voltage Veco 5V
-
b F=smA | | - Collector current Ic 20 mA
1 |
o | | F mi A O N B Collector dissipation Pc 75 mW (see note 1)
L r e _ 30 2010 0 10 20 20 40 50 60 70 B0 80
° ° ) e @ omor=| ) w o= "mo Ambisnt temperature Ta () Ambient temperature Operating Topr -30°C to 85°C
Collector-Emitter votage VoE (V) Ambient temperature Ta ("C)
Response Time vs. Light Current Sensing Position Characteristics Sensing Position Characteristics Storage Tstg ~40°C to 90°C
Characteristics (Typical) (Typical) (Typical) Reflow soldering Tsol 240°C (see note 3)
1,000 — 120 ~ 120 o
0 EEH oy £ i L2=U§" iy £ '\F{ﬂ}s"{f Manual soldering Tsol 300°C (see note 3)
T 2 Ta=25C = Ta= 25°C
: Hl ¥ - z 1 - Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
ERN 3 3 2. Duty: 1/100; Pulse width: 0.1 ms
£ B = B3 . - . P N
g i = & G l 3. Complete soldering within 10 seconds for reflow soldering and within 3 seconds for manual soldering.
a ] imuni | _g d E
2 I T ] g @ e - - .
“ — Ao % 3 \ ; = Electrical and Optical Characteristics (Ta = 25°C)
" e 'I]" \ T Item Symbol Value Condition
RL=1
111 = @ ‘ \ 'I_ Emitter Forward voltage Ve 1.1 Vityp., 1.3 V max. lr=5mA
; | | Hﬂl | Reverse current In 10 pA max. VR=5V
o1 1 10 100 05 1 15 2 25 3 as 4 ] 05 1 15 2 25 3 as 4 —
Light current | (mA] Distance d (mm} Distance d (mm} Peak emission wavelength Ap 940 nm typ. Ir =20 mA

Response Time Measurement Circuit

Detector Light current n 50 pA min., 150 pA max. lr=5mA Vee=5V
Input o_,_l— 500 pA max.

Ty Dark current Ip 100 nA max. Vee=10V, 0 (x
Cutput 10 %
— Leakage current ILeak - -
tr 1
Collector-Emitter saturated voltage | Ve (sat) | 0.1V typ., 0.4 max. Ir =20 mA, I_ =50 pA

Input = ] Peak spectral sensitivity wavelength | A\p 900 nm typ. -
Rising time tr 10 ps typ. Vee=5V.R_=1kQ, I =100 pA
Falling time tf 10 ps typ. Voe=5V.R.=1kQ, I_ =100 pA
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= Dimensions = Engineering Data
Note: All units are in millimeters unless otherwise indicated. Forward Current vs. Collector Forward Current vs. Forward Light Current vs. Forward Current
) Dissipation Temperature Rating Voltage Characteristics (Typical) Characteristics (Typical)
T I
! 1 120 1
A | c | ' I i “ |
| | <L w Z il ! T i
| 7 £ = % | | E %
1 i ” n O - | | =
K ! E | = = \ né g s | E //
Il 1t o | |
| 's E £l . 8 % E P . -t g u
| o 4 \ E=3 il | | 3w
q+02 Buw N w B 0% al— L] =
— 15 2 \\\\ 5 g ! V E w1
= 5 - I S N
0.5z00s s B Ny e g € o 2 ]
ml — A~ M | ; = | | /
{.ﬂ E[ A T B i om0 ow o ow ow ow oW O g T i T TR b W0 = 30 = El
— Optical ! I Ambient temperature Ta (°C) Forward voltage Vg (V) Forward current | (mA)
! axis | ! Light Current vs. Collector-Emitter Relative Light Current vs. Ambient Dark Current vs. Ambient Temperature
1 I | 0{5/ Voltage Characteristics (Typical) Temperature Characteristics (Typical) Characteristics (Typical)
i <«
| — fj ®) i 0 T 1
\<j§§\ ' |,h|; d o . Lo F oo | i =
(8 | Al (08 | | |18 E =
Cross section AA 2.2 s WE = =
_ B = 2 T | o
- Recommended 5 5 — =
Internal Circuit
frou! Soldering Pattern S L =1oma B om — =
(¥} E’ { 9
| 5 @ 2
AQ—— % ! - im 2 | o
| 3 - I} ]
#?: za L A g ow 8 | ;
KO—I l—C'E i ' wowon feewm e ™ ow ow oW LB=m-10 U 10 2 30 40 B0 10 70 B3 a0
1 ) -] Caollector-Emitter voltage Ve (V) Ambient temperature Ta (°C) Ambient temperature Ta (°C)
|
2 | 4 | 2 | Response Time vs. Load Resistance Sensing Position Characteristics Sensing Position Characteristics
) ) Characteristics (Typical) (Typical) (Typical)
Terminal No. Name Unless otherwise specified, the tolerances are + 0.15mm. 7 = Yoty = ot
A Anode = = _—ﬁ\\ 1 -
= ’ E ow — E w N\ ’
K Cathode 2 g \ E \ y
3
c Collector E e g \ i —
© 5 \ = \
E Emitter g ‘0%% - ® \
2 2 \ H \
o =
2 S g
& \ 2 \
[ s e
1 " oo TRE —04i R ¢ 02 B4 R —12-08 —08 —63 0 03 0B 08 12
Load resistance Ry (k&) Distance d (mm) Distance d (mm)

Response Time Measurement Circuit

Input I l

Cutput

Input-—-4, Voo
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= Tape and Reel

Unit: mm (inch).

Reel :
3302 dia
801 dia
Praduct name
Cuanlity
Lot Ma.
E , '
f
1247
8.4 max
Tape 0,25 i-—»“’ 1.5 dia.

<
e

S N e ";’5

-
o
an’

E

o

_-.;!4_ 0.3 -—fE.z!—*J
—{5.2)—~

[+

< &b\ 00 [ITH \ K
Srcl =%

120 ——=

Tape configuration

Ve Farts mounted —_I* ¥

|__ Empty _,1|

- mj -
{40 mm min )

> Pull-out diraction

Tape quantity
1,000 pcs./reel

Photomicrosensor-Transmissive — EE-SX1109
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Precautions
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= Soldering Information
Reflow soldering
* The following soldering paste is recommended:
Melting temperature: 178 to 192°C
Composition: Sn 63%, Pb 37%
* The recommended thickness of the metal mask for screen
printing is between 0.2 and 0.25 mm.

 Set the reflow oven so that the temperature profile shown in the
following chart is obtained for the upper surface of the product
being soldered.

1=

10 sec. max
2501 II-—-
= 230°C max.
PO ISR S SN gy S,
2 acis max. f| )
i B 140 18 180°C 40 sec. max.
E. L 60to120sec L
4°Cls max, A
1004 "

2

Manual soldering
* Use “Sn 60" (60% tin and 40% lead) or solder with silver
content.
* Use a soldering iron of less than 25W, and keep the temperature
of the iron tip at 300°C or below.
* Solder each point for a maximum of three seconds.
 After soldering, allow the product to return to room temperature
before handling it.
Storage
To protect the product from the effects of humidity until the
package is opened, dry-box storage is recommended. If this is
not possible, store the product under the following conditions:
Temperature: 10 to 30°C
Humidity: 60% max.
The product is packed in a humidity-proof envelope. Reflow
soldering must be done within 48 hours after opening the
envelope, during which time the product must be stored under
30°C at 80% maximum humidity.
If it is necessary to store the product after opening the envelope,
use dry-box storage or reseal the envelope.
Baking
If a product has remained packed in a humidity-proof envelope for
six months or more, or if more than 48 hours have lapsed since
the envelope was opened, bake the product under the following
conditions before use:
Reel: 60°C for 24 hours or more
Bulk: 80°C for 4 hours or more
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Photomicrosensor-Transmissive — EE-SX199

Features

® General-purpose model with a 3-mm-wide slot.

= PCB mounting type.

® High resolution with a 0.5-mm-wide aperture.

® With a positioning boss.

Specifications
= Absolute Maximum Ratings (Ta = 25°C)
Item Symbol Rated value
Emitter Forward current I 50 mA (see note 1)
Pulse foward current lep 1A (see note 2)
Reverse Voltage Vg 4V
Detector Collector-Emitter voltage Veeo 30V
Emitter-Collector voltage Veco -
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1)
Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -40°C to 100°C
Soldering temperature Tsol 260°C (see note 3)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with a frequency of 100 Hz.

3. Complete soldering within 10 seconds.

= Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition

Emitter Forward voltage Ve 1.2 Vtyp., 1.4V max. Ir =30 mA

Reverse current Ir 0.01 pA typ., 10 pA max.| Vg =4 V

Peak emission wavelength Ap 940 nm typ. le=20 mA
Detector Light current I 0.5mAmin, 14 mAmax. | [r =20 mA, Vg =5V

Dark current Ip 2 nA typ., 200 nA max. | Vge =20V, 00x

Leakage current ILeAK - -

Collector-Emitter saturated voltage Vce (sat) | 0.1V typ., 0.4 V max. I =40 mA, I. = 0.5mA

Peak spectral sensitivity wavelength Ap 850 nm typ. Vee=10V
Rising time tr 4 ps typ. Vee=5V,R. =100 Q, I, =5mA
Falling time tf 4 ps typ. Vee =5V, RL.=100Q, I, =5 mA

783

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

8.5+0.1

235

Cross section BB

Two, 07 dia = °2+0°

B~ A

— Four, 0.2520.1 l I|| Four 0.5:0.1
8.1 25201

Cross section AA

K ui<>ru c |
allo A E4.3

Internal Circuit

KO— —Oc¢

7l

Ao— L—O€

Terminal No. Name

Unless otherwise specified the tolerances are +0.2mm.

Anode

Cathode

Collector

mi o|x|>

Emitter

784

OomRron




Photomicrosensor-Transmissive — EE-SX199

OomRrOoN

= Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating

Pe |

TN

Forward Current vs. Forward
Voltage Characteristics (Typical)

w0

50 T U
Ta=-30C U !
w Ta=25C —

| N
Ta=70C

Forward current | F{mA)
A
2

40 20 2 20 a1 a0 &0 100

Ambient temperature Ta (°C)

Light Current vs. Collector-Emitter
Veoltage Characteristics (Typical)

Caollector dissipation Pc {mW)

Forward current | ¢ (mA)

T
T
)

0 02 04 06 DB 1 12 14 16 18

Forward voltage Vg (V)

Relative Light Current vs. Ambi-
ent Temperature Characteristics

(Typical}

Taz25C ! b 1 1
b l[p=50mA | . | !;= ZGsmun

o | eree —_ E=

ENEEE ==
. et lp =40 - '}
‘E =T l_l_--ﬂ[-" el =
= =1 T e

==T 2
= | F=30mA -] g //
- = |
[ t [

[ 1

£ Lo o =
5 B G R du s v =]
2 . — . s ]
E I 7 Z
g 4 E=10mA %

2 T |

]
508 8 8 1 L a 0 4 81 B3 100

Collector- Emitter voltage Vee (V)

Response Time vs. Load Resis-
tance Characteristics (Typical)

Ambient temperature Ta (*C)

Sensing Position Characteristics
(Typical)

120 T =20 mA
] Vep=10W
Ta=25'C
100 —
(Center of
np“cal axis) ’{"“d“

\BER!

Response time tr, if {18)

E

L1 LT
om o1

Load resistance R|_ (k&)

Relative light current | (%)

" \
0% 0286 0 026 05 078 10

Distance d {(mm)

Light Current vs. Forward Current
Characteristics (Typical)

[ ] Tecbed
' |r w5 A
= 18— I/
R 1A
A //
T w -
Ruunnransnn
z < |
g /|
7
AT
10 20 4 40 5

Forward current I (mA)

Dark Current vs. Ambient
Temperature Characteristics
(Typical)

10000

Dark cumrent | p(nA)

2.001

30 .20 0 010 20 30 40 50 8 TO B 00
Ambient termperature Ta (°C)

R p Time M nent
Circuit
wao I L—
—t
90 %
Outpul g, 10%
- —1
tr 1]
Input —AR—
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Features

® |ncorporates an IC chip with a built-in
detector element and amplifier.

m |ncorporates a detector element with a built-in
temperature compensation circuit.

® A wide supply voltage range: 4.5 to 16 VDC

® Directly connects with C-MOS and TTL.

® High resolution with a 0.5-mm-wide sensing

aperture.

® Dark ON model (EE-SX398)
® | ight ON model (EE-SX498)

Specifications

= Absolute Maximum Ratings (Ta = 25°C)
Item Symbol Rated value
Emitter Forward current I 50 mA (see note 1)
Reverse Voltage Vg 4V
Detector Power supply voltage Veo 16V
Output voltage Vour 28V
Output current lout 16 mA

Permissible output dissipation| Poyr 250 mW (see note 1)
Ambient temperature Operating Topr -40°C to 75°C

Storage Tstg -40°C to 85°C
Soldering temperature Tsol 260°C (see note 2)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. Complete soldering within 10 seconds.

= Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition
Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. lr=20 mA
Reverse current Ir 0.01 pA typ., 10 pA max.| Vg =4 V
Peak emission wavelength Ap 940 nm typ. lr =20 mA
Detector Low-level output voltage VoL 0.12 Vtyp., 0.4 Vmax. |Vgc=45t016V, Io.=16mA, [=0mA
(EE-SX398), Ir = 5 mA (EE-SX498)
High-level output voltage Vou 15V min. Vec =16V, RL=1kQ, [r=5mA
(EE-SX398), Ir = 0 mA (EE-SX498)
Current consumption lec 3.2 mA typ., 10 mA max.| Vgc = 16 V
Peak spectral sensitivity wavelength Ap 870 nm typ. Vec=4.5t016 V
LED current when output is OFF ler 2 mA typ., 5 mA max. Vec =4.5t0 16
LED current when output is ON
Hysteresis AH 15% typ. Vee = 4.5 t0 16 V (see note 1)
Response frequency f 3 kHz min. Voc=451016V, I =15mA, lo. =16 mA
(seenote 2)
Response delay time torn (tpw) | 3 Us typ. Voc =4510 16\, I =15 mA, lo. = 16 mA
(seenote 3)
Response delay time tprL (teur) | 20 pis typ. Voc =4510 16V, e =15mA, lo. =16m
(see note 3)
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] DimenSions Note: 1. Hysteresis denotes the difference in forward LED 3. The following illustrations show the definition of response
current value, expressed in percentage, calculated from delay time. The value in the parentheses applies to the
Note: All units are in millimeters unless otherwise indicated. the respective forward LED currents when the photo IC EE-SX498.
in turned from ON to OFF and when the photo IC in
122203 — turned from OFF to ON.
~aipf— 2. The value of the response frequency is measured by
S — rotating the disk as shown below. Gineut: | g tnet | —
_;- E: —=1t  Output —1
i < o Dutput 2ssine BN —
Four, C0.3 s e L] bra L.l
8 A Two, C120.3 - =
| mﬁ EE-SX398 EE-SX498
[ [ . ol
I N L oOptieal ' =
axis
|
| | 6.6+0.1 = Engineering Data
—l
J_,_ ! U Note: The values in the parentheses apply to the EE-SX498.
. |
B A 8.2+0.5 H Forward Current vs. Collector Forward Current vs. Forward LED Current vs. Supply Voltage
¥ Five, Dissipation Temperature Rating Voltage Characteristics (Typical) (Typical)
0.5201 5 - - % &0 T T
. T T i =
Five, 0.25_0.1{2 5 - ~ | : o 1 | | | | g | Ri=1k2 |
Cross section BB ©2) E & E i | T =-30C H' % ; g BT 75,
Fip it A — =§ ot
TR v Cross section AA L ow - g K R T=25e = ! £ Ty OFF (lpy fg] = iCH
T H N H © = & = Ta=T0C . i, . - -
Al tiac b e g N 2 R S = _.,l_______i___ e
. . 3 h-1 ] I - T
Internal Circuit o N s ©° | ’ ] E T ON Iy OFF
B =1 B e 1 g
: YL P8 | e T
: = 1of—1 ! | |
K O] O v 5 s 5 ‘/! i = - i
—0 E |
: o 4 & e 2 e & B0 o3 % 0 0% 04 0B OB 1 12 1|4 16 18 L] 2 4 8 [CBEF IR TIET §
Ambient temperature Ta (°C) 5 Forward voltage Ve (V) Supply voltage Vi (V)
A O —O ¢
LED Current vs. Ambient Temper- Low-level Output Voltage vs. Low-level Output Voltage vs. Am-
Unless otherwise specified, the tolerances are as shown below. ature Characteristics (Typical) Output Current (Typical) bient Temperature Characteristics
(Typical)
" N n ! 5= = ! EEa'r'Tezfg'C H = S PR =
Terminal No. Name Dimensions Tolerance . }:j‘; ag‘ol“g | %, S ?g G'R_TTE}:" \ch lf‘n: 15 ma)
T e ¢ - *;J‘ e
A Anode 3 mm max. +0.3 E . Ipré)FF e ON) i 1 m - i o i 1 ; i
K Cathode 3<mms<6 +0.375 E I\ L — 2 ""—llml— 1] r
. — T = e [
\Y Power supply (Vcc) 6 <mms< 10 +0.45 E g - i mEEl E a1 i =1
= 5 — =1 .
o Output (OUT) 10 <mm<18 +0.55 3 e B d g T
o 1— =1 (5] b T
< (M Eord |
G Ground (GND) 18 <mm < 30 +0.65 o | é:]iﬁ T ] -E ol
A ‘j’ 2 T ] @ | 4 e oL = 6 mA A
. — = Z om | | g Ll l1]
G w0 20 0 ;40 e m - 1 w - E0 4D 302010 0 10 20 30 40 80 &6 70 B0
Ambient temperature Ta (*C) Output current I (mA) Ambient temperature Ta (*C)
Current Consumption vs. Supply Response Delay Time vs. Forward  Repeat Sensing Position
Voltage (Typical) Current (Typical) Characteristics (Typical)
< I St E Voo =BV T | Ta= 550
Sl R |3 o ETE | |
= - e B ke - = RL=3300
c | 3 (EESNATT L mm % | | n = repeat 20 times
g = - I at|———— Vour s [ T B oFR pe
= | = T SXACCT) 2 —=p=-dly = 0.04
g | | = Y (E|E' i = 5 | ‘ G of cpltal
E -~ ' I"_ s ¥ T = | | =note
£, E =3
o | - 5
£ 11— I - % 10 \ o
g e = A\
5 o8 T — @
S 1 ]
3 il g = i
v 2 4 8 ,:_. ", |I. v % & £ 1w 18 = 04 03 0201 0 01 02 03 04 0% 08
Supply voltage Vee (V) x Forward current I (mA) Distance d (mm)
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Photomicrosensor-Transmissive - EE-SV3 omRrRON Photomicrosensor-Transmissive - EE-SV3 OomRrRON

Features m Dimensions

. . . . . Il i i illi h ise ind .
n ngh-resolutlon model with a 0.2-mm-wide or Note: All units are in millimeters unless otherwise indicated

0.5-mm-wide sensing aperture, high-
sensitivity model with a 1-mm-wide sensing
aperture, and model with a horizontal sensing
aperture are available.

® Solder terminal models:
EE-SV3/-SV3-CS/-SV3-DS/-SV3-GS

® PCB terminal models:

19 19
EE-SV3-B/-SV3-G/-8V3-D/-8V3-G 127 27—
Mt | Mo |

Specifications
= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value
254102
Emitter Forward current I 50 mA (see note 1)
Cross section AA Cross section AA
Pulse forward current lep 1 A (see note 2)
Reverse Voltage Vr 4V
Detector Collector-Emitter Voltage Veeo 30V
Emitter-Collector Voltage Veco - Internal Circuit
Model Aperture (a x b)
Collector current lo 20 mA
— KO 1 I Oc EE-SV3(-B) 21x05
Collector dissipation Pc 100 mW (see note 1)
— - =
Ambient temperature Operating Topr -25°C to 85°C — EE-SV3-C(S) 21x10
EE-SV3-D(S) 21x0.2
Storage Tstg -30°C to 100°C O 1 L —0
- A 2 EE-SV3-G(S) 0.5x2.1
Soldering temperature Tsol 260°C (see note 3)
Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C. . »
2. The pulse width is 10 s maximum with a frequency of 100 Hz. Unless otherwise specified, the tolerances are as shown below.
3. Complete soldering within 10 seconds. " " "
Terminal No. Name Dimensions Tolerence
. . . g A Anode 3 mm max. +0.2
= Electrical and Optical Characteristics (Ta = 25°C)
K Cathode 3<mm<6 +0.24
Item Symbol Value Condition c Collector 6<mm<10 +0.29
EE-SV3(-B) | EE-SV3-C(S) | EE-SV3-D(S) | EE-SV3-G(S) E Emitter 10 <mm<18 £0.35
Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. Ir =30 mA 18 < mm < 30 +0.42
Reverse current Ir 0.01 pA typ., 10 pA max. VgR=4V
Peak emission Ap 940 nm typ. Ir =20 mA
wavelength
Detector Light current I 0.5t0o 14 mA |1to28 mA 0.1 mA min. 0.5t0o 14 mA | I =20 mA,
Vee=10V
Dark current Io 2 nA typ., 200 nA max. Vee =10V, 00x
Leakage current | eAK - -
Collector-Emitter Vce (sat) | 0.1 V typ., 0.4 V max. - 0.1V typ. Ir =20 mA,
saturated voltage 0.4 V max. IL=0.1 pA
Peak spectral Ap 850 nm typ. Vee =10V
sensitivity wavelength
Rising time tr 4 ps typ. Vec=5V,
9 il R, =100 Q,
Falling time tf 4 ps typ. IL=5mA
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Photomicrosensor-Transmissive - EE-SV3
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= Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating
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Ambient temperature Ta ("C)
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Sensing Position Characteristics
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Sensing Position Characteristics
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120
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Distance d (mm)

Light Current vs. Forward Current
Characteristics (Typical)
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=
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Temperature Characteristics
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Sensing Position Characteristics
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Response Time Measurement
Circuit
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Photomicrosensor-Transmissive — EE-SX1071

OomRron

Features

® General-purpose model with a 3.4-mm-wide
slot.

= PCB mounting type.

® High resolution with a 0.5-mm-wide aperture.

Specifications
= Absolute Maximum Ratings (Ta = 25°C)
Item Symbol Rated value

Emitter Forward current I 50 mA (see note 1)
Pulse forward current lep 1 A (see note 2)
Reverse Voltage Vg 4V

Detector Collector-Emitter voltage Veceo 30V
Emitter-Collector voltage Veco -
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1)

Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -30°C to 100°C

Soldering temperature Tsol 260°C (see note 3)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with a frequency of 100 Hz.
3. Complete soldering within 10 seconds.

= Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition

Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. Ir =30 mA

Reverse current Ir 0.01 pA typ., 10 pA max. VR=4V

Peak emission wavelength Ap 940 nm typ. I =20 mA
Detector Light current I 0.5 mA min., 14 mA max. lg=20mA, Vcg =10V

Dark current Ip 2 nA typ., 200 nA max. Vee =10V, 0 (x

Leakage current ILEAK - -

Collector-Emitter saturated voltage | Ve (sat) | 0.1V typ., 0.4 V max. lr=20mA, I =0.1 mA

Peak spectral sensitivity wavelength | \p 850 nm typ. Vee =10V
Rising time tr 4 ps typ. Vee =5 V. RL.=100Q, I, =5 mA
Falling time tf 4 ps typ. Vee =5 V. R.=100Q, I =5 mA
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Photomicrosensor-Transmissive — EE-SX1071
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= Dimensions

Note: All units are in millimeters unless otherwise indicated.

136

34,
T_E N
2 fEod-y F
| ]

FOL.I\I'.C03

0.5

B -‘— A - |~
Optical

[ axis I

21
I
T2
S

0.2
!
1Ci.2
[
E—
| Four, 0.5

(2.54)
Cross section AA

Internal Circuit

KO— —Oc¢

3=l

AC0—— L—O€

B A
L (7.6) =

-lf——Four. 0.25 Cross section BB

Unless otherwise specified, the tolerances are shown below

Terminal No. Name Dimensions Tolerance
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
C Collector 6<mm<10 +0.45
E Emitter 10<mm<18 +0.55
18 < mm < 30 +0.65
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= Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating
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Characteristics (Typical)
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Voltage Characteristics (Typical)

Light Current vs. Forward Current
Characteristics (Typical)
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Photomicrosensor-Transmissive — EE-SX1088 OomRrRON

Features

® General-purpose model with a 3.4-mm-wide

slot.

= Mounts to PCBs or connects to connectors.

® High resolution with a 0.5-mm-wide aperture.

® OMRON'’s XK8-series Connectors can be
connected without soldering. Contact your

OMRON representative for information on
obtaining XK8-series Connectors.

Specifications
= Absolute Maximum Ratings (Ta = 25°C)
Item Symbol Rated value
Emitter Forward current I 50 mA (see note 1)
Pulse forward current lep 1 A (see note 2)
Reverse Voltage Vg 4V
Detector Collector-Emitter voltage Veceo 30V
Emitter-Collector voltage Veco -
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1)
Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -30°C to 100°C
Soldering temperature Tsol 260°C (see note 3)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with a frequency of 100 Hz.
3. Complete soldering within 10 seconds.

= Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition

Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. Ir =30 mA

Reverse current Ir 0.01 pA typ., 10 pA max. Ve=4V

Peak emission wavelength Ap 940 nm typ. I =20 mA
Detector Light current I 0.5 mA min., 14 mA max. lr=20mA, Ve =10V

Dark current Ip 2 nA typ., 200 nA max. Vee=10V, 0 (x

Leakage current ILEAK - -

Collector-Emitter saturated voltage | Ve (sat) | 0.15 V typ., 0.4 max. lr=20mA, IL=0.1 mA

Peak spectral sensitivity wavelength | A\p 850 nm typ. Vee =10V
Rising time tr 4 ps typ. Vee =5 V. R.=100Q, I, =5 mA
Falling time tf 4 ps typ. Vee =5 V. R.=100Q, I =5 mA
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= Dimensions

Note: All units are in millimeters unless otherwise indicated.

25+0.2
o 1920.15
Two, R1 : —-|

= T
5:9.2 6+0.2
]

f

T~
Two, 3.2+0.2 dia. holes Four, C0.3 Two, C2

128402
34402
0.5=01
Bi~=LA
B " ! | " {Optical axis) T
1 [ 10.02
8.4 T7.2+0.2 l
=1 Sam
] ] i 2 5401 Four, 0.5 —ph |
3204 L Four, 0.25 —~{[~B-+A f
(25} {9.2) (2.5
|
Cross section BB _ _ __ Cross section AA
sy Wee
L B[R]
A E
Internal Circuit
KO— —Oc¢
#ﬁg
—
A O—' |—O E Unless otherwise specified, the tolerances are shown below
Terminal No. Name Dimensions Tolerance
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
C Collector 6<mm=<10 +0.45
E Emitter 10<mm <18 +0.55
18 < mm < 30 +0.65
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Photomicrosensor-Transmissive — EE-SX1088 omRrRON Photomicrosensor-Transmissive — EE-SH3 Series OomRrRON

= Engineering Data Features
& Higho . . ~ .
Forward Current vs. Collector Forward Current vs. Forward Light Current vs. Forward Current ngh reSOIUtI'On mOde'I with a 0.2-mm-wide
Dissipation Temperature Rating Voltage Characteristics (Typical) Characteristics (Typical) or 0.5-mm-wide sensing aperture,
T ] 50 & T g high-sensitivity model with a 1-mm-wide
a= . .
I | = | l U Ve 10V = sensing aperture, and model with a
LM 1 a1 = N R X
z | ;z_ Z . ” z " ; w horizontal sensing aperture are available.
pe | E e 1] e . .
T % T \ T L —T TR i ® Solder terminal models:
Ey s = » . = w2
= ' \ 35, PN E N EE-SH3/-SH3-CS/-SH3-DS/-SH3-GS
[ N\ 2 E | T .
5 \\ % 3 , z ] ,// i ® PCB terminal models:
H 1
T ¥ \ s 52 - =3 e ] S R EE-SH3-B/-SH3-C/-SH3-D/-SH3-G
g \ g g = 4 ] /
5 n = £ » ~ | / | |
: /. L] i Specifications
th:' 20 Q o 4 &0 81 100 00 02 04 08 OB 1 12 14 16 18 0 20 k) au ]
Ambient temperature Ta (°C) Forward voltage Ve (V) Forward current [ {mA) . .
= Absolute Maximum Ratings (Ta = 25°C)
) } . . . ) Item Symbol Rated value
Light Current vs. Collector-Emitter Relative Light Current vs. Ambient Dark Current vs. Ambient Temperature
Characteristics (Typical) Temperature Characteristics (Typical) Characteristics (Typical) Emitter Forward current Ie 50 mA (see note 1)
o S # IFI= i Pulse forward current Iep 1 A (see note 2)
] ®o Vee ol Reverse Voltage Vg 4V
= 1 T = | i
‘é | Ip= 50 mA - | < Detector Collector-Emitter voltage Veeo 30V
= W s 2 0 ] =
— 1}— T = - r = Emitter-Collector voltage V, -
g r___,_. e amA 5 / - g ECO
g k...- i Ip= 30 ma 35, - [ & Collector current lo 20 mA
5 oeem ] 5
% i — ‘F=2‘J_, " ® aof—t E Collector dissipation P 100 mW (see note 1)
= o
=1 e % g Ambient temperature Operating Topr -25°C to 85°C
LA x ®
2 i l [ + ] Storage Tstg -30°C to 100°C
0 s T sl % 9 Be = o 20 40 60 80 100 °°"‘¢F0 i'q .:g :. 0 3'0 950 .,],, :u alo Ja Soldering temperature Tsol 260°C (see note 3)
Collector-Emitter valtage Ve (V) Ambient lemperature Ta (°C) Ambient temperature Ta ("C) Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with a frequency of 100 Hz.
. i i . o i 3. Complete soldering within 10 seconds.
Response Time vs. Load Resistance Sensing Position Characteristics Response Time Measurement
Characteristics (Typical) (Typical) Circuit . . .. o
= Electrical and Optical Characteristics (Ta = 25°C)
10,000 = 120 | T= 20 mA | Input u—l |—
g i YeeZ IOV z —1 ltem Symbol Value Condition
@ :S \ Lté:n Ay of '\ . Output 10% : EE-SH3(-B) ‘ EE-SH3 -C(S)‘ EE-SH3 -D(S) | EE-SH3 -G(S)
= = ical axis) i~ —
2 £ om \ —“* T tr t Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. Ir =30 mA
_g E W | Input —Afl— — Voo Reverse current Ir 0.01 pA typ., 10 A max. Vg=4V
] @ ‘ . | Peak emission wavelength | Ap 940 nm typ. I =20 mA
c © 40— 4
% HEE i -.E | \ | Output Detector Light current I 0.5t0 14 mA | 1to 28 mA 0.1 mAmin. [0.5to 14 mA | Ir =20 mA,
& =a ot i = 3 ‘ | typ. Vee =10V
1100 t “i'—'l'— | \ I Dark current Ip 2 nA typ., 200 nA max. Vee = 10V
o0t LE] 1 i L 05 025 © 025 05 075 10 i i 0 0x
Load resistance R|_ (k<) Distance d (mm) Leakage current ILeak - -
Collector-Emitter Ve (sat) 0.1V typ., 0.4 max. - 0.1V typ. e =20 mA,
saturated voltage 0.4 max. IL=0.1 mA
Peak spectral Ap 850 nm typ. Vee=10V
sensitivity wavelength
Rising time tr 4 ps typ. Vec=5V.
R, =100Q,
Falling time tf 4 ps typ. IL=5mA
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Photomicrosensor-Transmissive — EE-SH3 Series omRrRON Photomicrosensor-Transmissive - EE-SH3-Series OomRrRON

= Dimensions = Engineering Data
Note: All units are in millimeters unless otherwise indicated. Forward Current vs. Collector Forward Current vs. Forward Light Current vs. Forward Current
Dissipation Temperature Ratin Voltage Characteristics ical Characteristics ical|
Four, R1 o503 Two c15 p P g g (Typical) (Typical) _
gt [ [ Ta=25C
+ I s — | T Veg=10V
» 2 | E T TTTEG z e
o3 d R EREETN| ; |
| ] = Pe &£ g e 2|5"C : E  u—t /_,d
Py [= ™ = —
—19:015 z \\ £ g - ma z PP
25.4 Matted Solder terminal PCE terminal g M V £ L™ ! ] pdl
Two, 3.2 dia 13 Center mark Cross section AA  Cross section AA g - \ _1;.3 ; | % . /r
heles i 34202 b b : \ 5 g | I £ LITH
‘ wla 02 - - 3 8 g T ! i |
s | 3 /8 , .
X f il L — ™ & np A1 a0 9 02 04 O OB 1 12 14 18 18 ) E] A £l
& ]
102 + 1 Ambient temperature Ta (°C) Forward voltage VE (V) Forward current I {mA)
I i 7202
—F
| i : .25 l Light Current vs. Collector-Emitter Relative Light Current vs. Ambient Dark Current vs. Ambient Temperature
|..,q 1 12 | & Characteristics (Typical) Temperature Characteristics (Typical) Characteristics (Typical)
Four, 0.25 t: Th=25°C ' IF= 20 mA
1 ! 4 g I = Veg=5§
' | ) - o
os 2.54:0.2 = Epy p z
E ™ et = o
5 =] — o mA é » e
= I v ¥
¢ = 30 MmA 2 t
é 8l l"—. | e = E
3 g = 20 ma = _ g
= @ 5
S 9 j I = 10 ms — % - o
Model Aperture (a x b) 3 | 11 [ - E e
Internal Circuit EE-SH3(-B) 21x05 3 I W o X N B m e T e R g
_Emi i o Ambient temperature Ta (*C
EE-SH3-C(S) 21 x1.0 Collector-Emitter voltage Veg (V) Ambient temperature Ta (°C) pe ("C)
KC ] I oc EE-SH3-D(S) 2.1x0.2 . . . - L . . o
Response Time vs. Load Resistance Sensing Position Characteristics Sensing Position Characteristics
- EE-SH3-G(S) 0.5x2.1 Characteristics (Typical) (EE-SH3-D(S)) (EE-SH3(-B))
10,000 120 = A 120 = mhA |
AO—1 | I Unless otherwise specified, the tolerances are shown below = ‘ 53_5?1?\! z e
- bt Ta = 25°C =
w | . -l
t_-: o) = ' tnmnrm‘annia‘l_:ﬂ: = \
Terminal No. Name Dimensions Tolerance = é " ] ; é i \
A Anode 3 mm max. £0.2 E § || |® §_=-‘
2 g 1] 5 |
K Cathode 3<mm<6 +0.24 B £ i | 2 . \
c Collector 6<mm<10 £0.29 % i £ | 2 \ ;
E Emitter 10<mm<18 +0.35 o & \ [ 2 \ i
1 |
18 < mm < 30 +0.42 e 0 2z o1 0 01 0z 03 04 05 0% 0 025 08 076 10
Load resistance R (ki) Distance d (mm) Distance d (mm)
Sensing Position Characteristics Sensing Position Characteristics Response Time Measurement
(EE-SH3-G(S)) (EE-SH3-C(S)) Circuit
—_ I TF= 20 mA o, T Ir = 20 mA
= | | V=10V & l \ECE:H}V Input o_[_I__
= | m=25c ] 2Py Ta=25C | —t
pe \ i = \ Centar of oplical axis e
-E 4o % 1 ——n-;-_ Dutput g, 10 % e
3 \ d + 5 tr 1
b ,1 - 2 ]
= | . £ Input ——Wy
= Canter af optical axis = P -
PERNNC-__ N SNRRVEN] [y
2 ! 2 i
[} | v}
° T o ."
44 | o | =R
| |
45 0 025 0§ 078 10 A0 98 © 05 10 II! 2'0 P Jl_-
Distance d (rmm) Distance d (mm)
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Photomicrosensor-Transmissive - EE-SJ3 Series omRrRON Photomicrosensor-Transmissive — EE-SJ3 Series OomRrRON

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

Features
m High-resolution model with a 0.2-mm-wide
sensing aperture, high-sensitivity model with a

. . . -0.3 Center mark
1-mm-wide sensing aperture, and model with 0.51-" Vi

a horizontal sensing aperture are available. %’%
T- =23 8 f
1
13.6
3.4ro02
b
=
I
Specifications | 102
= Absolute Maximum Ratings (Ta = 25°C) T
B A
Item Symbol Rated value —|—
Four, 0.25
Emitter Forward current I 50 mA (see note 1)
Pulse forward current lep 1 A (see note 2) Cross section BB 2 54402
Reverse Voltage Vg 4V Cross section AA
Detector Collector-Emitter voltage Veceo 30V
Emitter-Collector voltage Veco -
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1) Model Aperture (@ x b)
Ambient temperature Operating Topr -25°C to 85°C ) )
Internal Circuit EE-SH3(-B) 21x1.0
Storage Tstg -30°C to 100°C EE-SH3-C(S) 21%02
Soldering temperature Tsol 260°C (see note 3) KO— —Oc¢ EE-SH3-D(S) 05x21

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C. .
2. The pulse width ia 10 us maximum with a frequency of 100 Hz. -
3. Complete soldering within 10 seconds.

A0— L— Q¢

Unless otherwise specified, the tolerances are shown below

= Electrical and Optical Characteristics (Ta = 25°C)

Terminal No. Name Dimensions Tolerance
Item Symbol Value Condition
A Anode 3 mm max. +0.3
EE-SJ3-C | EE-SJ3-D EE-SJ3-G
K Cathode 3<mm<6 +0.375
Emitt F It; V 1.2Vtyp., 1.5V . lr= A
mitter orward voltage F yp-, 1.5V max F=30m c Collector 6<mm=10 £0.45
Reverse current Ir 0.01 pA typ., 10 pA max. Vg=4V E Emitter 10<mm<18 +0.55
Peak emission wavelength | Ap 940 nm typ. I =20 mA 18 < mm < 30 +0.65
Detector Light current I 1 to 28 mA typ. 0.1 mA min. 0.5to 14 mA lr =20 mA,
Vee=10V
Dark current Ip 2 nA typ., 200 nA max. Vee=10V
0 (RS
Leakage current [ - -
Collector-Emitter Vce (sat) 0.1 Vtyp., - 0.1 Vtyp., Ir =20 mA,
saturated voltage 0.4 max. 0.4 max. IL=0.1 mA
Peak spectral Ap 850 nm typ. Vee=10V
sensitivity wavelength
Rising time tr 4 ps typ. Vec =5V
R. = 100Q,
Falling time tf 4 ps typ. IL=5mA
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Photomicrosensor-Transmissive — EE-SJ3 Series omRrRON Photomicrosensor-Transmissive - EE-SX3088/-SX4088 OMRON

= Engineering Data Features
Note: The values in the parentheses apply to EE-SX4070. ® |ncorporates an IC chip with a built-in
Forward Current vs. Collector Forward Current vs. Forward Light Current vs. Forward Current dete.ctor element and ampln‘ler.
Dissipation Temperature Rating Voltage Characteristics (Typical) Characteristics (Typical) ® A wide supply voltage range: 4.5 to 16 VDC.
N z ® : | | | ; ] TREzc ® Directly connects with C-MOS and TTL.
_ i = | ° 1 Vep=10V . . . . .
g o —1 £ - T R S S o ® High resolution with a 0.5-mm-wide sensing aperture.
£ = = Ta = -30°C l I <
= p e £ N
E ol \\ o0 ”S - w T=25C = ; ® Dark ON model (EE-SX3081).
= . = Ta=70°C o k T .
= o\ 5 B w1t z = |ight ON model (EE-SX4081).
E = = | o .
s, _ N g 5 ol | [ | || 3 = OMRON’s XK8-series Connectors can be connected
g . \ 5 z | £ J | without soldering. Contact your OMRON
g i L | N ‘a 6 1 s 5 P 5 : i | in & g T . . . .
£ | % & [ ! | oA | ! representative for information on obtaining
1 4 | 1 | 1 i
B il\'l o » 40 L= B 1 + & 02 04 05 DB 1 1‘2 1'! 16 18 : 14 20 30 an XKB_SerIeS ConneCtors'
Ambient temperature Ta (*C) Forward valtage Ve (V) Forward current lg (mA) . .
Specifications
Light Current vs. Collector-Emitter Relative Light Current vs. Ambient Dark Current vs. Ambient Temperature ™ Absolute Maximum Ratings (Ta = 25°C)
Characteristics (EE-SJ3-G) Temperature Characteristics (Typical) Characteristics (Typical)
F: - - 120 " — Item Symbol Rated value
[ :I'a = 25°C . 1 1 IF 2 20 mA
T 17 £ | Veg=5V . Emitter Forward current [ 50 mA (see note 1)
— | <o z
E C T [ =5 ] = | | = Reverse Voltage Vr 4v
il =] B ' .
- = = IF =40 mA E | - Detector Power supply voltage Vee 16V
g JA e s ™~ g
4 — F=30mA || s / = Output voltage Vour 28V
2 — Ir ="20 ma =) o
= off L Ll s 2 T é Output current lout 16 mA
= ._..—-—-—"-"t'_r > i
=4 4 il T " = Permissible output dissipation | Poyr 250 mW (see note 1)
. — T | = ==
| | | I x | TP i o | 5 s B e | Ambient temperature Operating Topr -40°C to 75°C
e & 7T 8 & 1 40 20 0 2 4 8 B0 430 20 40 0 10 20 30 40 50 60 TO B0 @0
Collector-Emitter voltage Ve (V) Ambient temperature Ta (*C) Ambient temperature Ta (°C) Storage Tstg -40°C 10 85°C
Soldering temperature Tsol 260°C (see note 2)
Response Time vs. Load Resistance Sensing Position Characteristics Sensing Position Characteristics
Characteristics (Typical) (EE-SJ3-D) (EE-SJ3-G) Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. Complete soldering within 10 seconds.
o . FEIOTA ] = [
= £ L wEne £ = Electrical and Optical Characteristics (Ta = 25°C)
b _ Cenbar of oplical axis —_ |
:_ E \ i ey g & ‘ ltem Symbol Value Condition
_§ 3 \ ?II ] | Emitter Forward voltage Ve 1.2V typ., 1.5 V max. Ir =20 mA
% fg’ \ §° ’1 Reverse current Ir 0.01 pA typ., 10 pA max. Ve=4V
40 - - -
§ :.é \ -% | Peak emission wavelength Ap 940 nm typ. Ir =20 mA
D - i - 1 i
o« & § | Detector Low-level output voltage VoL 0.12 V typ., 0.4 V max. Vec=45t016V, lo. =16 MA, [r =0 mA
| ] (EE-SX3088), I = 5 mA (EE-SX4088)
€02 01 ] a 02 03 D4 05 228 0 02s 05 075 10
Load resistance Ry (k) Distance d (mm) Distance d {mm) High-level output voltage Vou 15V min. Vec =16V, RL.=1kQ, [r =5 mA
(EE-SX3088), I = 0 mA (EE-SX4088)
Sensing Position Characteristics Response Time Measurement Current consumption lec 3.2 mA typ., 10 mA max. Voo =16 V
(EE-SJ3-C) Circuit —
150 ¥ =T _]_._I_“ Peak spectral sensitivity wavelength | \p 870 nm Vec=4.5t016V
£ MeE Sy theit — LED current when output is OFF Ier 2 mA typ., 5 mA max. Vec=45t016V
= 1on I Cantar of apboal axis | e -
= | ——g—t Output 10 % | LED current when output is ON
(= v - | —_1
g tr " Hysteresis AH 15% typ. Ve = 4.5 10 16 V (see note 1)
E Input —4 L vee Response frequency f 3 kHz min. Vec=451016V, Ir =15 mA, lo. = 16mA
= R _—_ﬂ (see note 2)
@ i R
% . L—-- — Cutput Response delay time tpin (tpr) | 3 ps typ. Voc =4510 16V, |- =15mA, lo. =16 mA
@ 1 = (see note 3)
v \| =R
T - ‘lc T | J__ Response delay time terL (tpun) | 20 pis typ. Vec=45t016V, [F=15mA, lo. =16 mA
Distance d (mm) (see note 3)
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Photomicrosensor-Transmissive - EE-SX3088/-SX4088 OMRON

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

Two, R1

Two, 3.220.2 dia. holes

6402

Four, C0.3

Twao, C2

12.8+02

2dxo2
0.520.1 T 0.5+0.1

8 —T— A

. N H . _ _Optical axis f
i F1oz02
842014, _ T2z
I =1 =] ! ]2.5x04
Four, 025—4— | |
y | | Jto04
35204125 (1.25) 8 E;;; A Four, 0.5 2

Cross section BB

Internal Circuit

K O —O v
i
A CH —O G

Cross section AA

Unless otherwise specified, the tolerances are shown below

Terminal No. Name Dimensions Tolerance
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
\ Power supply (Vcc) 6<mm<10 +0.45
o Output (OUT) 10 <mm <18 +0.55
G Ground (GND) 18 < mm < 30 +0.65

Note: 1. Hysteresis denotes the difference in forward LED current
value, expressed in percentage, calculated from the
respective forward LED currents when the photo IC in
turned from ON to OFF and when the photo IC in turned

from OFF to ON.

2. The value of the response frequency is measured by

rotating the disk as shown below.

CEIREERITIND
Disk.

3. The following illustrations show the definition of response
delay time. The value in the parentheses applies to the

EESX4088.
o Input Input
 — Cutput —=t
i Cutput —=1 o —
T T R TrLn
EE-SX3088 EE-SX4088
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Photomicrosensor-Transmissive - EE-SX3088/-SX4088 OMRON

= Engineering Data

Note: The values in the parentheses apply to EE-SX4080.

Forward Current vs. Collector
Dissipation Temperature Rating

Forward current | F (mA)
-
|
2

; | [ |
4D 20 0 £ L0 L 1

Ambient termperature Ta (*C)

LED Current vs. Ambient Temperature
Characteristics (Typical)

7

! T T
Vge=5V
R =3300 |

5| IeT OFF (17 ONj

s

| 7
Igr ON {IFT OFF)

[
60 40 2 ES

LED current | pr{mA)

L]
Ambient temperature Ta (°C)

Current Consumption vs. Supply
Voltage (Typical)

p—— —

< | Ta=25°¢C

gs. . ||F=om{|5mp._\

g1 |

§ ] P

2 -

E = P =

g % - -

=] } |

g : "S-

5 T -

3 MR
4 L] w0 7 “ @8

Supply voltage Ve (V)

Output allowable dissipation Pc (mW)

Forward Current vs. Forward
Voltage Characteristics (Typical)

1]

T » B |

RN

g Te=2be o

- Ta=70°C

E .

5 f
L

e TTTTTI

0 o2 04 OB OB 1 12 14 14 18

Forward voltage Vi (V)

Low-level Output Voltage vs.
Output Current (Typical)

- T
& F— EEE Vee=5W i
[} EB If = 0 mA (15 ma) ]
= 1 B |
© [ 4 [
& S===ssid
© A !
2 - P
-] L - P
= ~ 1 _I i
o = f i
T e £ T
St [
B 2 j]i?ﬁ—nﬂ
E il 1 ] g ey
- 1 10 100

Output current Iz (mA)

Response Delay Time vs. Forward
Current (Typical)

Vep =8V

[ I
fe JEEER
=T |

o

T LR

G B W 15 0 % W 3 A0

Response delay time t pyL t pLH ( 18)

Forward current [ {mA)

LED Current vs. Supply Voltage
(Typical)

y Ta=25C
ot Ry=1ka

g I

E Ter OFF ey ON) ¥= P

2 f— —_— e
—

o - —

: B

g IFT ON {|FT OFF)

< 2 —y

=]

]

-}

Supply voltage Ve (V)

Low-level Output Voltage vs. Ambient
Temperature Characteristics (Typical)

< T T T L Ge T
) A =

T " i " IFZ 0 mA (15 mA) ]

- D e " i |

o " T =

z ='T—|of=|15 -

S e

§_ L |

2 ! i ! et

s |

% o | 'l\

B i oL =5mA | |

: T

=] 1| 1

- 0 -40 -30 -0 17 0 10 20 30 40 50 60 70 80

Ambient temperature Ta (°*C)

Repeat Sensing Position
Characteristics (Typical)

| | Ta=25¢
(. le=15mA
| Veg =5V
= | R =3300
w . | n= rz;psa;l ZDI llrnFs
g " | [~ )= 0.01 mm
o Canter af aptical axs
o} | | =l
B [ i
a o, ‘ |
P S I o
OFF -
= |

o4 03 0201 0 01 02 03 04 05 08

Distance d (mm}
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Photomicrosensor-Transmissive - EE-SG3/EE-SG3-B  OMRON Photomicrosensor-Transmissive - EE-SG3/EE-SG3-B  OMRON

Features = Dimensions
u DUSt-pI’OOf model. Note: All units are in millimeters unless otherwise indicated.

m Solder terminal model (EE-SG3). . —+7 \
15 §*+~§§£€B‘%

® PCB terminal model (EE-SG3-B).

A (1]
Two, 3.2 dia. 13—
holes 19201
254+0.2

3.6+02 —
Optical axis -4——
Specifications )<
= Absolute Maximum Ratings (Ta = 25°C) Four 0.5
R18 ~§Four, 0.25
ltem Symbol Rated value 762403 2.54+0.3
Emitter Forward current I 50 mA (see note 1) . B Cross section AA
Pulse forward current lep 1 A (see note 2) K{?@ __ e?}c ’
Reverse Voltage Ve 4V Alg of 1] o) E Cross section AA
Detector Collector-Emitter voltage Veceo 30V I
Emitter-Collector voltage Veco - Internal Circuit
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1) KO Oc
Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -30°C to 100°C # :ﬁ
Soldering temperature Tsol 260°C (see note 3) A O—I I—O E Unless otherwise specified, the tolerances are shown below
Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with a frequency of 100 Hz. Terminal No. Name Dimensions Tolerance
3. Complete soldering within 10 seconds.
A Anode 3 mm max. +0.3
= Electrical and Optical Characteristics (Ta = 25°C) K Cathode S<mm<6 =0.375
C Collector 6<mm=<10 +0.45
Item Symbol Value Condition £ Emitter 10<mm=18 2055
Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. Ir =30 mA 18 < mm < 30 +0.65
Reverse current Ir 0.01 pA typ., 10 pA max. Ve=4V
Peak emission wavelength Ap 940 nm typ. I =20 mA
Detector Light current I 2 mA min., 40 mA max. lr=15mA, Ve =10V
Dark current Ip 2 nA typ., 200 nA max. Vee =10V, 0 (x
Leakage current ILEAK - -
Collector-Emitter saturated voltage | Ve (sat) | 0.1V typ., 0.4 max. lr=30mA, IL=1mA
Peak spectral sensitivity wavelength | A\p 850 nm typ. Vee =10V
Rising time tr 4 ps typ. Vee =5 V. R.=100Q, I, =5 mA
Falling time tf 4 ps typ. Vee =5 V. R.=100Q, I =5 mA
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Photomicrosensor-Transmissive - EE-SG3/EE-SG3-B  OMRON

Photomicrosensor-Transmissive — EE-SX1128

OomRron

= Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating

Forward Current vs. Forward
Voltage Characteristics (Typical)

Forward current | ¢ (m#A)
I

S o wf—t—t |+
f S N NEREN
NNEE N !
| N3 8
£, L
3 )]

-40 20 o 20 an €2 80 100

Ambient temperature Ta (°C)

Light Current vs. Collector-Emitter
Characteristics (Typical)

D o2 D4 06 DB 1 12 14 16 18

Forward voltage VE (V)

Relative Light Current vs. Ambient
Temperature Characteristics (Typical)

T "

£ u L

- =

£ .

T 1

3 =

-

= lg=10mA

=

= ]
IF =& mA

L T8 1

Callecter-Emitter voltage Ve (V)

Response Time vs. Load Resistance
Characteristics (Typical)

Light Current vs. Forward Current
Characteristics (Typical)

i fa=25C
a6 + = Veeg=10V
e f i
z 1 t 9
E » e
= L,
=0 B -,
Z » 1/,
E // i
8 16 7
Ea 12 !
= p -
i // | |
[ l
o |
0 20 7] ) ]

Forward current I (mA)

Dark Current vs. Ambient Temperature
Characteristics (Typical)

|
1= 20 mA

- Vg =5V
f 1no t
!
= 4t
g 1
5
S w / —
E
=
@ B0
g 1
i}
T T -
o
s

=40 20 Ul 20 o L a8 100
Ambient temperature Ta (°C)

Sensing Position Characteristics
(Typical)

= = i T | Te = 20 mh
—— == Veg= 10V
e & | TEasc |
1,000 | i.i!:. {Center of
@ e == = | optical axis,
= — 1 T T U
= B 0 1 T B § \
T M1 N A — 5 o
E B Eesae— i £ )
= T E t
© I P S AT = |
2 | 1 vl ] @ \
o 10 - g |
(=5 b
2 b= —— % 20— i
x =] (W LI 'm 4 | \ |
T 1 L
a.m 01 1 [T 2 1 4 1 F] 3 o4

Load resistance R (k&)

Distance d (mm)

Dark current | p{nA)

P Y N s P P s I |
0 -20-10 0 10 20 30 40 50 &1 Yo B0 o0

Ambient temperature Ta (*C)

Response Time Measurement
Circuit

Input o__[ I—

Output g, 0%
—_1
tr tf

InpUt e A ——— I.—!L— Voo

ek

Output

Features

® General-purpose model with a 4.2-mm-wide
slot.

= PCB mounting type.

= High resolution with a 0.5-mm-wide aperture.

® Horizontal sensing aperture.

Specifications
= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value
Emitter Forward current I 50 mA (see note 1)
Pulse forward current lep 1 A (see note 2)
Reverse Voltage Vg 4V
Detector Collector-Emitter Voltage Veeo 30V
Emitter-Collector Voltage Veco -
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1)
Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -30°C to 100°C
Soldering temperature Tsol 260°C (see note 3)

809

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with a frequency of 100 Hz.
3. Complete soldering within 10 seconds.

= Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition

Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. lr =30 mA

Reverse current Ir 0.01 pA typ., 10 pA max. Vg=4V

Peak emission wavelength Ap 940 nm typ. lr=20 mA
Detector Light current I 0.5 mA min., 10 mA max. lr=20 mA, Ve =10V

Dark current I 2 nA typ., 200 nA max. Vee =10V, 0 (x

Leakage current ILEAK - -

Collector-Emitter saturated voltage | Ve (sat) | 0.1V typ., 0.4 max. lr=20mA, I =1 mA

Peak spectral sensitivity wavelength | Ap 850 nm typ. Vee=10V
Rising time tr 4 ps typ. Vee =5 V.R.=100Q, I =5 mA
Falling time tf 4 ps typ. Vee=5V.R. =100 Q, I, =5 mA
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Photomicrosensor-Transmissive - EE-SX1128 omRrRON Photomicrosensor-Transmissive - EE-SX1128 OMRON

= Dimensions = Engineering Data
Note: All units are in millimeters unless otherwise indicated. Forward Current vs. Collector Forward Current vs. Forward Light Current vs. Forward Current
Dissipation Temperature Rating Voltage Characteristics (Typical) Characteristics (Typical)
L
| ! 1 ” EEETT
= =26°C
E ; 52 s L ‘ l 15 i 0y
| N E’? L] Um— [l T 18 f—————+ -
! =< Ta=-30°C |
| = T T, | 7
4.2 = E % - § 5w Taz25C N % % : /
_U- o - N _ 2 - - ——1
~——135£03— 8 = T = 1' /
= = i
5 co.7 o |L' 22 E 0 .§ g w 1 t - I g 10 | //1
5 £ 3 = a '
0.5 = | = \[ | 0.5 Zaw - g Y
Optical axis I | & g Z - 2 | |
_t_ pi X ! == : g, 8 Z = /| !
| | ] a 2 [
| 9.3 £ o T 2t |
(sm [} N 6.55 Yo @ o 20 0 s 80 w00 1
| | | | é I 0 02 04 08 0B 1 12 14 15 18 w0 20 4 50
L] | ]
| [ O i j Ambient temperature Ta (“C) Forward voltage Vg (V) Forward current |z (mA)
i B : A I 240.2 | | 3705 F
1.3 T i Light Current vs. Collector—Emitter Relative Light Current vs. Ambi- Dark Current vs. Ambient
Cross section BB g 0_251012.1‘. J Four, 0_5i0_2..‘f1. L Voltage Characteristics (Typical) ent Temperature Characteristics Temperature Characteristics
(Typical) (Typical)
(10) Two, (2.5) .
20 T 1
Cross section AA 'TazosC I||=20|1|\A
18 | | g " Vep=58V |
ze 5= 50 mA = =
K Eu | =] - a
o =1 B e P - E bl v x s
= I 3 [
1.65 g 10 FEWTA || ; K 2
3 8 T f = g
I o e s ® £
Internal Circuit o ° I J. 1 =z &
P @
4 1= 10mA——] T m
KO— —QOc 2 | [ i
| T
*:ﬁ 1 T 8 [ N o = © & 8 0 O 20 0 © 10 20 % 40 % 8o 70 80 %
Collector-Emitter voltage Vi (V) Ambient temperature Ta (*C) Ambient temperature Ta ("C)
A O—l I—O E Unless otherwise specified, the tolerances are shown below
Response Time vs. Load Resis- Sensing Position Characteristics Response Time Measurement
tance Characteristics (Typical) (Typical) Circuit
Terminal No. Name Dimensions Tolerance
A Anode O<mm<4 +0.100 m‘“ﬁ%ﬁ%zgg 120 T T .=.2=n1,.m‘| Input o I |
K Cathode 4 <mms<18 +0.200 e L e = l THE 26 oEE
. . T £ ——— 20 %
C Collector F‘-; 1.000) it (Center of Onpt ok g
= == : aptical EIIIS] 2ol " '
E Emitter 5 A i E % \ :0
S S o2 |
% “ r é’ \ Qutput
~ ki)
© = 3 2 - R
_ M= @ \ '
! t | A p | L
001 o1 1 10 €5 025 © 028 05 ©75 190
Load resistance Ry (k) Distance d (mm}
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Photomicrosensor-Transmissive — EE-SX1041

OomRrOoN

Photomicrosensor-Transmissive — EE-SX1041

OomRron

Features

® General-purpose model with a 5-mm-wide

slot.

® PCB mounting type.

® High resolution with a 0.5-mm-wide aperture.

Specifications

= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value
Emitter Forward current I 50 mA (see note 1)
Pulse forward current lrp 1 A (see note 2)
Reverse Voltage Vg 4V
Detector Collector-Emitter voltage Veeo 30V
Emitter-Collector voltage Veco -
Collector current Io 20 mA
Collector dissipation Pc 100 mW (see note 1)
Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -30°C to 100°C
Soldering temperature Tsol 260°C (see note 3)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with a frequency of 100 Hz.
3. Complete soldering within 10 seconds.

= Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition

Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. lr =30 mA

Reverse current I 0.01 pA typ., 10 pA max. VrR=4V

Peak emission wavelength Ap 940 nm typ. Ir=20 mA
Detector Light current I 0.5 mA min., 14 mA max. Ir=15mA, Ve =10V

Dark current Ip 2 nA typ., 200 nA max. Vee=10V, 0 0x

Leakage current ILEAK - -

Collector-Emitter saturated voltage | Ve (sat) | 0.1 V typ., 0.4 max. IF=20mA, IL=1mA

Peak spectral sensitivity wavelength | A\p 850 nm typ. Vee=10V
Rising time tr 4 ps typ. Vee =5 V. R.=100Q, I, =5 mA
Falling time tf 4 ps typ. Voe =5 V. R.=100Q, I, =5 mA
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= Dimensions

Note: All units are in millimeters unless otherwise indicated.

0.2 max. 0.2 max.
14+0.2
=51
1
6:02 TEST— T
: |
02 T 0.5+0.1
| Optical T
T i axis —T 2
105 | [ ]
7.5+02
2'5
i |
| d] ﬁ 1
I 1
5 min Two, 0.7+ 0.1 I i
Four, D.25— ‘ ]
1 Four, 0.5 2.35=01 8601 [
! i I——EQJ 52«01
Two, 2.54 LS— £
cf 7
=] N
A E Two, 0.720.1 dia.
Internal Circuit
KO— —Oc¢
# = g
—
A O_I I_O E Unless otherwise specified, the tolerances are shown below
Terminal No. Name Dimensions Tolerance
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
C Collector 6 <mm=<10 +0.45
E Emitter 10<mm<18 +0.55
18 < mm < 30 +0.65
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Photomicrosensor-Transmissive - EE-SX1041 omRrRON Photomicrosensor-Transmissive — EE-SX1042 OomRrRON

= Engineering Data Features
- _ ~ .
Forward Current vs. Collector Forward Current vs. Forward Light Current vs. Forward Current 14.5-mm-tall model with a deep slot.
Dissipation Temperature Rating Voltage Characteristics (Typical) Characteristics (Typical) = PCB mounting type.
® T " £ | % [ Tbsd ® High resolution with a 0.5-mm-wide aperture.
Ie | E S = Vep= 10V -
= - E _ = g T 1 | -
- N = F i = 8
= | 5 Ta=-30C, = |
E » e T \\ 109 EI=_ "%_‘ 4 Ta=25C g E '/
L, | s — J =
- \ \ s 2 Ta=T0°C 7 2
= - h, h a & . = | .
g " §5" ! : o
5 & 8 a ) ST /
L4 il ; - /]
- 5 B @ | £ E
@ \ c 2 =2}
z Z g | o
10 1% T
b3 I 8 < | | L X S s
: | 4 | | ] HEREEN Specifications
40 20 ¢ bl 4 6 80 100 4 D2 04 05 08 1 12 14 16 18 10 20 3 40 5
Ambient temperature Ta (°C) Forward voltage Vi (V) Forward current I {mA) = Absolute Maximum Ratings (ra = 2500)
) } . . . ) Item Symbol Rated value
Light Current vs. Collector-Emitter Relative Light Current vs. Ambient Dark Current vs. Ambient Temperature
Characteristics (Typical) Temperature Characteristics (Typical) Characteristics (Typical) Emitter Forward current Ie 50 mA (see note 1)
1 T T 120 T T Pulse forward current lep 1 A (see note 2)
Ta=25C Ie=20
= Veg=5Y
~ £ 1o IF 8 _ Reverse Voltage Vg 4V
< | - E Detector Collector-Emitter voltage Veeo 30V
— -l (=]
= g o | = Emitter-Collector voltage Veco -
g 3 0 / - 8 Collector current Ic 20 mA
g — =k 5
=1
o = g ; Collector dissipation Pc 100 mW (see note 1)
= @ A
g % & Ambient temperature Operating Topr -25°C to 85°C
—1 © i
o i am Storage Tstg -30°C to 100°C
| ! G B | i °
= e — e et R Soldering temperature Tsol 260°C (see note 3)
Collector- Emitter voltage Ve (V) Ambient temperature Ta (“C) Ambient temperalure Ta (°C) Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with a frequency of 100 Hz.
. i i . o i 3. Complete soldering within 10 seconds.
Response Time vs. Load Resistance Sensing Position Characteristics Response Time Measurement
Characteristics (Typical) (Typical) Circuit . . L. o
= Electrical and Optical Characteristics (Ta = 25°C)
i — -‘Flfg ;go v g Item Symbol Value Condition
n i v o
@ h | I’ | aé' ! (Cetter of ! Output 10 % Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. Ir =30 mA
. == = - = : = optical axis} ~-0=+ - | ip—
“f_ = I---’-,I “i .Il “,I,-“— - s = - 8 1r 1 Reverse current Ir 0.01 pA typ., 10 pA max. Ve=4V
s + - t g
g o |l _ ! | ; E = \ i 1Nt —— A L vee Peak emission wavelength Ap 940 nm typ. I =20 mA
o == H i ﬂ £ \ . {}: ? Detector Light current I 0.5 mAmin, 10 MAmax. |l =20 mA, Vee = 10V
[ | A _ | = L .
§ il 1] w | g * | % Cutput Dark current Io 2 nA typ., 200 nA max. Vee =10V, 0 x
@ = 2 | |
o> == _I_ o i Il E 2 ! — 28 Leakage current I eak - -
,___. | | [ il \ | l 4. Collector-Emitter saturated voltage | Vce (sat) | 0.1V typ., 0.4 max. le=20mA, I =1mA
on o1 1 o 45 025 C© 025 ©5 075 10 PPrA
: . Peak spectral sensitivity wavelength | A\p 850 nm typ. Vee=10V
Load resistance R|_ (ki) Distance d (mm)
Rising time tr 4 ps typ. Vee =5 V. RL.=100Q, I, =5 mA
Falling time tf 4 ps typ. Vee =5 V. R.=100Q, I =5 mA
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Photomicrosensor-Transmissive — EE-SX1042 omRrRON

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

0.2 max. 0.2 max.
14+0.2
54§
M
6:02 =i+ -
02 . - 0.5+0.1
| Optical T
I i axis —T 2
10 -5z r [ ]
7.5+02
5
| ﬁ I ﬁ 1
Smin. I ! Two, 0.7+ 0.1 1
Four, 0.25— ‘ ]
i Four, 0.5 2.35+0.1 86+01
!-—-l l——[gl 52+0.1
Two, 2.54 K - c
o] e
B
A E Two, 0.7:0.1 dia.

Internal Circuit

KO— —Oc¢

3=l

AC0—— E—C]

Unless otherwise specified, the tolerances are shown below

Terminal No. Name Dimensions Tolerance
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
C Collector 6 <mm=<10 +0.45
E Emitter 10<mm<18 +0.55
18 <mm < 30 +0.65
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Photomicrosensor-Transmissive — EE-SX1042

OomRron

= Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating

Forward Current vs. Forward
Voltage Characteristics (Typical)

& T 1o -] 1 T
| | okt
e | g T Ve = 10V =

= T E _ = -
= N o Ta=-30°C ” z °
= | o 4. Vd

Fi | E N

% " = - \\ wE T ow Taz28°C E s
- | \ \ -% o Ta=TOC = .
S w1 ™ h 2§ m» - 5 - 1
g g = £
] 3 3 R
s @ 5 B » E T
] o 2 =
z Z g | o

10 Q 1%
2 o =+ | /

! T 1 ]
0 | o | | | | i |
-40 20 [ 20 LI ] 80 100 @ 02 04 05 08 1 12 14 16 18 10 20 k) 40 5

Ambient temperature Ta (°C)

Light Current vs. Collector-Emitter
Characteristics (Typical)

=
P L}
< I = 50 mA
= 7| : | _i-—".
i3 "] F=40ma | |
= [ 1 114 t
g T I = 30 A
3 4 ) ;
[+ T
- | lg=
% o ! P 20 mA
b | — | JI |
a9 Ig= 10 mA" -1
1 = = [ |
1 5 T [] 1

Collector-Emitter voltage Ve (V)

Response Time vs. Load Resistance
Characteristics (Typical)

Light Current vs. Forward Current
Characteristics (Typical)

Forward voltage Vi (V)

Relative Light Current vs. Ambient
Temperature Characteristics (Typical)

Forward current I {mA)

Dark Current vs. Ambient Temperature
Characteristics (Typical)

s | ]
Vorgy
# 1w £ —
- | =T
= A=
g 0 o
e -
=
2 a0 / - E
= G
o W =
E 5
E o
] 5 _
o I
&0 ogor L L1

-0 20 o 20 40 60 0 100

Ambient temperature Ta (*C)

Sensing Position Characteristics
(Typical)

Load resistance R|_ (ki)

=T )
CET
gé-. Ta=25'C
— 100 T
LB = [Ce ter of
=" oy aptical axis) 74
[ E » 2 )
@ g
E 1ok ——— 3 = s
= == =" £ \
- 11 T >l
2 - i AT 2 sl 4
g i 1 . |
L = — 2
& : 5 | |
e T I @ T
e T I 4 | \ |
; 111 I il | '
omn o 1 1o 45 025 © 025 05 075 10

Distance d (mm)

230 20 10 @ 10 20 30 40 5O 60 TO 8O 90
Ambient termperature Ta (*C)

Response Time Measurement

Circuit
Input U-_I_l_
—1
Output
—1
Input ——Afh- A=+

Cutput
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Photomicrosensor-Transmissive — EE-SX1081 OMRON Photomicrosensor-Transmissive — EE-SX1081 omRroN

Features = Dimensions

® General-purpose model with a 5-mm-wide Note: All units are in millimeters unless otherwise indicated.

slot.

® PCB mounting type. E: _}_
® High resolution with a 0.5-mm-wide aperture. I |
]
Four, C0.3
I—— 13703 —
5201 5toe
—0.1
Two, C1=0.3 ,
0.520.17 B I A 2.520.2
l 1 —t - —— -+ — - {— (Opfical axis}
ape . 7.520.2
Specifications 6 5201 10:02 ] | f
L . 6.520.1
= Absolute Maximum Ratings (Ta = 25°C) ' j l
Item Symbol Rated value Four, 6.2+05 B AI*J\
0.5=0.1 ‘ Four, 0.2520.1
Emitter Forward current I 50 mA (see note 1)
Pulse forward current Iep 1 A (see note 2) {10.5)
Reverse Voltage A 4V {2.5) K — c
Cross section BB -+ Cross section AA
Detector Collector-Emitter voltage Veeo 30V |
Emitter-Collector voltage Veco - . . A E
Internal Circuit
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1)
K ( )—| ,—C D
Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -30°C to 160°C * -~ |<
Soldering t t Tsol 260°C te 3
ocering ‘emperatre = (see note 3) A )—I I—( JE Unless otherwise specified, the tolerances are as shown below.
Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with a frequency of 100Hz.
3. Complete soldering within 10 seconds. Terminal No. Name Terminal No. Name
A Anode 3 mm max. +0.3
. . . s K Cathode 3<mm<6 +0.375
= Electrical and Optical Characteristics (Ta = 25°C)
C Collector 6 <mm=<10 +0.45
Item Symbol Value Condition E Emitter 10<mm<18 +0.55
Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. lr = 30 mA 18 < mm < 30 +0.65
Reverse current IR 0.01 pA typ., 10 pA max.| Vg =4 V
Peak emission wavelength Ap 940 nm typ. le=20 mA
Detector Light current I 0.5 mA min., 14 mA max| I = 20 mA, Vcg =10V
Dark current Ip 2 nAtyp., 200 nAmax. |Vee=10V, 0 (x
Leakage current leak - -
Collector-Emitter saturated voltage Vce (sat) | 0.1V typ., 0.4 V max. lr=20mA, I =0.1 mA
Peak spectral sensitivity Ap 850 nm typ. Vee=10V
Rising time tr 4 ps typ. Vee=5V,R.=100Q, I, =5 mA
Falling time tf 4 ps typ. Vee=5V,R =100 Q, I, =5 mA
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Photomicrosensor-Transmissive — EE-SX1081

OMmRON

= Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating

Forward Current vs. Forward
Voltage Characteristics (Typical)

£

CINNLLL
J X

Forward current | F{mA)
=

-4 20 0 x 42 &0 B0 100
Ambient temperature Ta (°C)

Light Current vs. Collector-Emitter
Voltage Characteristics (Typical)

Ta =250

(T
A e

st -4 mh__|

- f
I = 30 mA —

T k| T
= 20 mA

Light current | L {(mA}
|

|
1g= 10 mA—

2 -

|
i |
i |
£l ] 7 8B © 1

Collector-Emitter voltage Vee (V)

Response Time vs. Load Resistance
Characteristics (Typical)

Collector dissipation Pc (mW)

| ‘
Z Ta=-30C ”
E N
© w1 m=z5c
= T=70C
g =
3 !
o
T 2 = R
o
g |
2wt

|

9 02 D4 0F OB 1 12 14 15 18

Forward voltage Vi (V)

Relative Light Current vs. Ambient
Temperature Characteristics

(Typical)
20 | T
IF=20 mA
Veg=5V
;?.‘ no 1
=
10 1
5 1
s oA
=
2w
2
=z -
[7) 1
o
N |

-0 -2 0 20 40 B0 B0 100

Ambient temperature Ta (°C)

Sensing Position Characteristics
(Typical)

Response time fr, tf (18)

Load resistance R (k<)

120 T TF= 20 mA
Ve = 10V

_ Ta=25°C

# 1

jrort (Ce ter of

- optical axls,\“"ﬂ"‘;

= L]

g \

o L 7]

£ \

2 | :

= o

g \ |

= !

3 #

45 028 0 025 05 076 10

Distance d (mm)

Light Current vs. Forward Current
Characteristics (Typical)

i ITa=I25'I':J
Vee =10V
| )
o] B O | =1
b= = T
E 7
= [ ]
- .
5 L
A
£ v
B
-
2
d |
T
| |
b 10 2 0 40 E

Forward current I (mA)

Dark Current vs. Ambient Temperature
Characteristics (Typical)

10,000
VeE = 0V
0ix

£

Dark current  1o(nA)

11
O 20 15 0 10 20 30 40 o 8o 7o 80 &0

Ambient temperature Ta (*

R3]

Response Time Measurement

Circuit
Ingul D._I__L_
a0 % -
Ditpuit g, f 10 % »
tr -Tr -
Inpat —'W\.—_‘_ b e
Vo=
F i Output
% R
*

Photomicrosensor-Transmissive — EE-SX1235A-P2

OomRron

821

Features

® Snap-in mounting model.

= Mounts to 1.0-, 1.2- and 1.6-mm-thick PCBs.

® High resolution with a 0.5-mm-wide aperture.

= 5-mm-wide slot.

® Connects to Tyco Electronics AMP’s CT-series

connectors.
Specifications
= Absolute Maximum Ratings (Ta = 25°C)
Item Symbol Rated value
Emitter Forward current I 50 mA (see note)
Pulse forward current lep -
Reverse Voltage Vg 4V
Detector Collector-Emitter voltage Veceo 30V
Emitter-Collector voltage Veco 5V
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note)
Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -40°C to 100°C
Soldering temperature Tsol -

Note: Refer to the temperature rating chart if the ambient temperature exceeds 25°C.

= Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition

Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. lr =30 mA

Reverse current Ir 0.01 pA typ., 10 pA max. VrR=4V

Peak emission wavelength Ap 940 nm typ. lr =30 mA
Detector Light current I 0.6 mA min., 14 mA max. lr=20mA, Ve =5V

Dark current Ip 200 nA max. Vee =10V, 0 (x

Leakage current I eak - -

Collector-Emitter saturated voltage | Ve (sat) | 0.1 V typ., 0.4 max. lr=20mA, I =0.3 mA

Peak spectral sensitivity wavelength | A\p 850 nm typ. Vee=5V
Rising time tr 8 ps typ. Vee =5 V. R =100Q, I =1 mA
Falling time tf 8 ps typ. Vee =5 V. R.=100Q, I =1 mA
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Photomicrosensor-Transmissive — EE-SX1235A-P2 omRrRON Photomicrosensor-Transmissive — EE-SX1235A-P2 OomRrRON

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

= Engineering Data

Forward Current vs. Forward
Voltage Characteristics (Typical)

Forward Current vs. Collector
Dissipation Temperature Rating

Light Current vs. Forward Current
Characteristics (Typical)

Four ROS  post header 175489-3 % 5 | g
a / (Tyco Electronics AMP) . | l dn- ol |
Ig = =
{3; A 50 T - % — .
»lﬁ.qt 2) K, E = N E < | Ta=-30°C ” =
32 = mc E 40 Pe \ ] a £ a0 Ta= 2‘5‘6 % E r/
(Apertures BS 1 = \ h 5 = Ta=ToC N =
width) e - = \ o i 0 ) =
. =2 \ B F o . = | .
0.5 {Aperture width) 5,5, 5 & g » | £ £ ! | g ] //
4 ° 3 53 | ] £ r
S ————— pr— - 20 = [~ 1 = p—
- 5 2z l | ;“
@ : - 10 E ; 0= I £
o — 8 3 ] 21 |
j 508 LT N ¢ 7. A ]
3 40 -20 L 2 ac L] a0 100 0 02 D4 0E DE 1 12 14 16 18 10 o n 40 0
02 [ Ambient temperature Ta (°C) Forward voltage Ve (V) Forward current |g (mA)
L] [~ b0.1
;| 5.8% 35
Lo
- 7341 5.8%;
7.3%; Light Current vs. Collector-Emitter Relative Light Current vs. Ambient Dark Current vs. Ambient Temperature
17 s (10) Characteristics (Typical) Temperature Characteristics (Typical) Characteristics (Typical)
1
[ | Ta=250 - | |F|= 20mA
9 | T T E | 3,_2‘ ; i rE = 5I\.'
- - = B ) = 1 . —_
Internal Circuit z ., e = [ Z
= J"__J__,_....-..----u-:':""gr_m! 1] -E 100 / o
I 7 =
CA Note: The asterisked dimension is specified by datum A only. = [l --""'T'FT-_‘_ ERN e =
— A C L 1g = 30 mA o b5
= 5 L A = / &
- @ L A =) z
z L Ig = 20 mi T = - =
= 2 @
— BKE Unless otherwise specified, the tolerances are shown below | == t |F'= 15"-,;3 k| I i
L . G T
— T (v
[,] i ! YY) N Y ) N O Y St e
Terminal No. Name Dimensions Tolerance 1 o N M o g Wk e W R IS0 30 e R K
Collector-Emitter voltage Vg (V) Ambient temperature Ta (°C) Ambient temperature Ta (“C)
A Anode 3 mm max. +0.3
Collector 3<mm<6 +0.375
K E Cathode, Emitter 6<mm<10 +0.45 Response.Ti_rne vs. I_.oad Resistance Sen§ing Position Characteristics Rgspfmse Time Measurement
Characteristics (Typical) (Typical) Circuit
10<mm<18 +0.55
10,900 120 =
18 < mm < 30 +0.65 o et g | |
_ Ta=26°C —t
Q!; Coninrol Cutput 10%
Recommended Mating Connectors: @ 1000 e | \ optical axis) ~rot ”—&&—{j
Tyco Electronics AMP 173977-3 (insulation displacement-type connector) = E ki i 1 l_
175778-3 (crimp-type connector) T 1 s \ | | tr i
179228-3 (crimp-type connector) E = | I i M
g 2, N I A S—
5 2 \ 7 =R
g 3 i
[ T @ | y———— Cuiput
o
® \ | I = K
05 028 4 026 05 075 10 e i_— GND
Load resistance Ry (k&) Distance d (mm)
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Photomicrosensor-Transmissive - EE-SX4009-P1 omRrRON Photomicrosensor-Transmissive — EE-SX4009-P1 OomRrRON

Features | = Dimensions
u Screw-mounting model. Note: All units are in millimeters unless otherwise indicated.

® High resolution with a 0.5-mm-wide sensing

34 {10.5— 171825-3
aperture. . {2 23+0.2 ¥ (Tyeo Electronics AMP)
® With a 5-mm-wide groove. 3 i — —~ ]
. . X 35 |-ro,
® Photo IC output signals directly connect with [ 4—;} j+t Vee -"_-L*‘
11 = - = GND - -
C-MOS and TTL. —
\ ouT
® Connects to Tyco Electronics AMP’s El-series [ I—
)
connectors. [ 4.2+0.2 dia. hole —7—
3+0.1 dia, depth: 2 146 ——tas
[-5— = Two. R1 0.5 {Aperiure width) -
P 1 Optical
=T
. . 10.5 1
Specifications 1
= Absolute Maximum Ratings (Ta = 25°C) - B B 1 moo ’
x 5.611
Item Symbol Rated value ] I l
Power supply voltage Vee 0V :J Hﬁi
Output voltage Vour 28V co.5 "4 41 dia.
Output current lout 16 mA
Permissible output dissipation Pour 250 mW (see note) Internal Circuit
Ambient temperature Operating Topr -25°C to 75°C O v
Storage Tstg -40°C to 85°C —2 0
Soldering temperature Tsol -
Note: Refer to the temperature rating chart if the ambient temperature exceeds 25°C. O Unless otherwise specified, the tolerances are shown below
= Electrical and Optical Characteristics (Ta = 25°C, Vcc =5V = 10%) Terminal No. Name Dimensions Tolerance
Item Symbol Value Condition \ Power supply (Vcc) 4 mm max. £0.2
Current consumption lcc 30 mA max. With and without incident o] Output (OUT) 1T<mm<16
Low-level output voltage VoL 0.3 V max. lour = 16 MA with incident G Ground (GND) 16 <mm < 63 +0.5
High-level output voltage Von (Voe x 0.9) V min. Vour = Vee without incident,
RL=47 kQ Recommended Mating Connectors:
Response frequency f 3 kHz min. Vour = Ve, RL = 47 kQ (see note) Tyco Electronics AMP 171822-3 (crimp-type connector)
172142-3 (crimp-type connector)

OMRON EE-1005 (with harness)

Note: The value of the response frequency is measured by
rotating the disk as shown below.

825 826



Photomicrosensor-Transmissive — EE-SX4009-P1

OomRrOoN

= Engineering Data

Qutput Allowable Dissipation vs.

Sensing Position Characteristics

Photomicrosensor-Transmissive — EE-SX4019-P2

Features

® Screw-mounting model.

® High resolution with a 0.5-mm-wide sensing
aperture.

m \Vith a 5-mm-wide groove.

= Photo IC output signals directly connect with
C-MOS and TTL.

® Connects to Tyco Electronics AMP’s CT-series
connectors.

Specifications
= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value
Power supply voltage Vee 7V
Output voltage Vour 28V
Output current lout 16 mA
Permissible output dissipation Pout 250 mW (see note)
Ambient temperature Operating Topr -20°C to 75°C
Storage Tstg -40°C to 85°C
Soldering temperature Tsol -
Note: Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
= Electrical and Optical Characteristics (Ta = 25°C, Vcc =5V = 10%)
Item Symbol Value Condition
Current consumption lcc 30 mA max. With and without incident
Low-level output voltage VoL 0.3 V max. loutr = 16 MA with incident
High-level output voltage Vou (Voe x 0.9) V min. Vour = Ve without incident,
RL=47 kQ
Response frequency f 3 kHz min. Vour = Vee, RL= 47 kQ (see note)

Ambient Temperature Characteristics (Typical)
E T I 1 I T T
= | di=003mm  Vee=5V, Ta=25C
= 2 Ry =47 ki2
o
o
S o OFF
5 s
‘T 5}
I \
@ =
3 N 5
g g
2 \ o
@
“5 50
=]
=} ON
o ]
‘f-lU -20 o 20 40 80 B0 100 2 2
Ambient temperature Ta ("C)
EE-1005 Connector
1,000:20
e
- - }E 1
- T ——
(1 )= s % = R
2 o
Number Name Model Quantity Maker
1 Receptacle housing 171822-3 1 Tyco Electronics AMP
2 Receptacle contact 170262-1 3 Tyco Electronics AMP
3 Lead wire UL1007 AWG24 3 -
= Wiring
Connector circuit no. Lead wire colour Output when connected
to EE-SX4009-P1
1 Red Vee
2 Orange GND
3 Yellow ouT

827

Note: The value of the response frequency is measured by
rotating the disk as shown below.
E" Disk
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Photomicrosensor-Transmissive — EE-SX4019-P2

OomRrOoN

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

4202 dia.
@ 23102 f ;9,3} 175489-3 (Tyco Electronics AMP)
y PR s /
1]1 31'5 S - {OUT
l =
Two, RO.S/ 13—
S0 —T
146 — 35
5 48 0.5 (Aperture
! (1.2 width)
I | - 4 - Center of
105 i Two, R1 ¥ optical axis
4)
75 (7.5 T
i 4 * r'T . K
s o \ J:» <J
T 1
(5}
4 —0[- 1dia, ;?.3
5 o3 03

Internal Circuit

—QO v
—0 o
—O G Unless otherwise specified, the tolerances are shown below
Terminal No. Name Dimensions Tolerance
\ Power supply (Vcc) 3 mm max. +0.3
(0] Output (OUT) 3<mm<6 +0.375
G Ground (GND) 6<mm<10 +0.45
10<mm<18 +0.55
Recommended Mating Connectors: 18 < mm < 30 +0.65

Tyco Electronics AMP 179228-3 (crimp-type connector)
175778-3 (crimp-type connector)
173977-3 (press-fit connector)
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Photomicrosensor-Transmissive — EE-SX4019-P2

OMmRON

= Engineering Data

Output Allowable Dissipation vs.
Ambient Temperature Characteristics

Output allowable dissipation Pe (mW)

” l
250 !
h \
o LN\
\
?40 20 ] 0 40 60 B0 100

Ambient temperature Ta (“C)

Sensing Position Characteristics

(Typical)

Output fransistor

OFF

dy = 00,3 mm

T | ] I
Vep=5V. Ta=25°C
Ry = 47 k1t

N

i

N

" Center of
olecaI axis

et —

R

Z
g
Z
%
¢
7
o
o
_

i

Light interrupting plate

N

7!

o
r
w

Distance d {mm)
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Photomicrosensor-Transmissive - EE-SX3081/-SX4081 OMRON

Features

® |ncorporates an IC chip with a built-in
detector element and amplifier.

m |ncorporates a detector element with built-in
temperature compensation circuit.

m A wide supply voltage range: 4.5 to 16 VDC

® Directly connects with C-MOS and TTL.

® High resolution with a 0.5-mm-wide sensing

aperture.

® Dark ON model (EE-SX3081)
m | ight ON model (EE-SX4081.

Specifications

Photomicrosensor-Transmissive - EE-SX3081/-SX4081 OMRON

= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value

Emitter Forward current I 50 mA (see note 1)

Reverse Voltage Vg 4V
Detector Power supply voltage Vee 16V

Output voltage Vour 28V

Output current lout 16 mA

Permissible output dissipation | Poyr 250 mW (see note 1)
Ambient temperature Operating Topr -40°C to 75°C

Storage Tstg -40°C to 85°C
Soldering temperature Tsol 260°C (see note 2)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. Complete soldering within 10 seconds.

831

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

_5=01 fe— 13.720.3 —

_Bf_W:LJEBm

Four, C0.3

oz

'[wo. C1+0.3

501

/

10«02

-3

i

8.5+0.1

v imm iy
v inmig

¥ oy

B L

I ] 7.5:0.2 _ f_J_ 1
|
T

|
6.2+0.5 B

(Five, 0.5:0.1)'f—|

85«05

2.5) — (10.5) —=
Cross section BB K v
Q
Internal Circuit G

K O —O v
LS
A O —O G

Unless otherwise specified, the tolerances are as shown below

Terminal No. Name Dimensions Tolerance
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
Vv Power supply (Vcc) 6<mm=<10 +0.45
(0] Output (OUT) 10 <mm <18 +0.55
G Ground (GND) 18 < mm < 30 +0.65

Note: 1. Hysteresis denotes the difference in forward LED current
value, expressed in percentage, calculated from the
respective forward LED currents when the photo IC in
turned from ON to OFF and when the photo IC in turned
from OFF to ON.

2. The value of the response frequency is measured by
rotating the disk as shown below.

Disk

3. The following illustrations show the definition of response
delay time. The value in the parentheses applies to the

EESX4081.

Input
o pu. [

Inpet
L A
COutput —=1

| tew

ton

1

i

i [
-

EE-SX3081

EE-SX4081

832




Photomicrosensor-Transmissive - EE-SX3081/-SX4081 OMRON

= Engineering Data
Note: The values in the parentheses apply to EE-SX4081.

Forward Current vs. Collector
Dissipation Temperature Rating

Forward current | (mA)

40 40 0 W 4 e & @

LED Current vs. Ambient Temperature

Ambient temperature Ta (°C)

Characteristics (Typical)

Ve =5V
" R =3300 |
s|— TeT OFF {iFr ON}
| [\
S ...
| 7
“leT ON {IFr OFF)

LED current | er{mA)

1

W

B0 A0 -;J a w0 0 ﬂI1 Ly

Ambient temperature Ta (*C)
Current Consumption vs. Supply
Voltage (Typical)

4

k- | Ta=25°C
= a5t~ 1= 0 mA (15 mA} -
[+ 1
s |
'§ % r‘/ =
£ ] =
2 A
g s T
L+ ]
2 WL S
g
E. il
2 L

o 2 4 -3 0 12 AL} "

Supply voltage Ve (V)

Output allowable dissipation Pc (mW)

Forward Current vs. Forward

LED Current vs. Supply Voltage

Voltage Characteristics (Typical) (Typical)
i n

= =l —
E = -30°C ” I = |
T W T=25c E fieor oy — G
= = T0C i . I L
g wp—r 5 =] -—|T |
3 | ! g ey ON {iFy OFF]
- I I o Py -
g | o
g ; 9o, ;
e | i |

a 0@ 04 0B 08 1 |I2 14 16 18 9 2 & & [CHE! |I.| "

Forward voltage Ve (V) Supply voltage Vee (V)

Low-level Output Voltage vs.
Output Current (Typical)

Low-level Output Voltage vs. Ambient
Temperature Characteristics (Typical)

Photomicrosensor-Transmissive — EE-SX4009-P10

Features

® Screw-mounting model.

® High resolution with a 0.5-mm-wide sensing
aperture.

= With a 5-mm-wide groove.

= Photo IC output signals directly connect with
C-MOS and TTL.
® Connects to US Molex connectors.

Specifications
= Absolute Maximum Ratings (Ta =

25°C)

OomRron

Output current I (mA)

Response Delay Time vs. Forward
Current (Typical)

Forward current I {mA)

1
s ey i = T f Tae
2 z _ = " IF=0mA (15 ma) o
1 |,= 0ma (15 ma) 1] [ R b
> 1_ > e
L] @ LAl -
& == =3 ] | A
B = 2 ey =16LA'—
=l 1 =] h =T
= > o1 = |-
5 T
i=3 % |
3 c ¢ T i
T T
5 2 | . |
L] T = e IO(.=5|T‘A +
E 000 i ] aic) g | | I |
1 W0 100 - 504030 -30-10 @ 10 20 30 40 B0 60 7O 8O

Ambient temperature Ta (°C)

Repeat Sensing Position
Characteristics (Typical)

% i - -
é Voo= 5 v

= 5 RL= 3300

f‘ ‘é ) n =repeat 20 urnes

T a2 o wfd = n m i

- o Cantar of aplical dxs
o = N

E = —He—d

2 s - '

3 a - -

7} ] ﬂl "

° ! : = _l_.

o = o i ml

0 | R S s i oFF Lo

§_ "‘-——'—L—— o =1

7 © w15 2 =25 30 35 40 04 03 02 41 © 01 02 03 04 08 08
e

Distance d {mm)

Item Symbol Rated value

Power supply voltage Vee 0V
Output voltage Vour 28V
Output current lout 16 mA
Per ible output di n Pout 250 mW (see note)
Ambient temperature Operating Topr -25°C to 75°C

Storage Tstg -40°C to 85°C
Soldering temperature Tsol -

Note: Refer to the temperature rating chart if the ambient temperature exceeds 25°C.

= Electrical and Optical Characteristics (Ta = 25°C, Vcc =5V = 10%)

833

Item Symbol Value Condition
Current consumption lcc 30 mA max. With and without incident
Low-level output voltage VoL 0.3 V max. loutr = 16 MA with incident
High-level output voltage Vou (Voe x 0.9) V min. Vour = Ve without incident,
RL=47 kQ
Response frequency f 3 kHz min. Vour = Vee, RL= 47 kQ (see note)
Note: The value of the response frequency is measured by
rotating the disk as shown below.
Digk
1 1

834




Photomicrosensor-Transmissive — EE-SX4009-P10

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

Photomicrosensor-Transmissive — EE-SX4009-P10

OMmRON

= Engineering Data
Qutput Allowable Dissipation vs.

Sensing Position Characteristics

Ambient Temperature Characteristics (Typical)
- 34 ~=11.8712+ z = T T T T
2) 23+0.2 70389-0037 5 dy = 00,3 mm ;(l,{: f‘l? :;__!Ta = 256°C
| (US Molex) . om
1 . R = [P %
| e ! \ N “C 55%1 S a0 . OFF
11 N il GND Ty 5 s
| 35 | Y HE | out g 3
4 I s I s RN 5 \ B 8
K | - o = =
L T — A € w \ = =
310.1 dia., 4.210.2 dia., hole E \ 8 g
depth 2 [ = g
| 3 .
| =T 35 = aN : E"
| | o L
0.5 (Aperture Width)— -—]— %0 20 o0 20 40 &0 B0 100 E] 2 A o 1 2 3
i : Ambient temperature Ta (“C) Distance d {mrm)
i
1
0 4
CO57 w=— = 4 _p ¢ dia.
Internal Circuit
—QO v
— o Unless otherwise specified, the tolerances are shown below
—O G
Terminal No. Name Dimensions Tolerance
\Y Power supply (Vcc) 4 mm max. +0.2
Output (OUT) 4<mm<16 +0.3
G Ground (GND) 16 < mm < 63 +0.5

Recommended Mating Connectors:
US Molex 50-57-9403
15-47-4033
14-56-2036
14-56-2034
14-56-2032
14-56-2037

AWG28)
(AWG26)
AWG24)
AWG22)
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Photomicrosensor-Transmissive - EE-SX4235A-P2 omRrRON Photomicrosensor-Transmissive — EE-SX4235A-P2 OomRrRON

Features = Dimensions
u Snap—in mounting model. Note: All units are in millimeters unless otherwise indicated.
® Mounts to 1.0-, 1.2- and 1.6-mm-thick panels. 175480.3
® High resolution with a 0.5-mm-wide sensing 7.6:0.2 F"‘”j RO5 {Tyco Electronics AMP)
z
aperture. 1 2 - —] GND
. . o | T 4 E o0
m With a 5-mm-wide slot. | T Vee
= Photo IC output signals directly connect with 8.5 (1
C-MOS and TTL.
[ ] 1 3 I 1 I“—G
Connects to Tyco Electronics AMP’s CT-series (12) 05 (Aperiure 5554
connectors. *— width) T
M e 0 AL ;
T A 0.
126 —
32 . 5.6 v
H' H {Aperture 1 ¥
Specifications wicth) N i ; !
[ :/h Ll (11424
H H + et )RR +G 1
= Absolute Maximum Ratings (Ta = 25°C) oy Bl e
7.342; 733 1755
Item Symbol Rated value 17233 (10}~
Power supply voltage Vee 7V
Output voltage Vour 28V
Output current lout 16 mA
Permissible output dissipation Pout 250 mW (see note) Internal Circuit
Ambient temperature Operating Topr -25°C to 75°C
—O v
Storage Tstg -40°C to 85°C
Soldering temperature Tsol - Note: The asterisked dimension is specified by datum A only.
Note: Refer to the temperature rating chart if the ambient temperature exceeds 25°C —O G Unless otherwise specified, the tolerances are shown below
= Electrical and Optical Characteristics (Ta = 25°C, Vcc =5V + 10%)
Terminal No. Name Dimensions Tolerance
Item Symbol Value Condition v Power supply (Vo) FY—— 203
Current consumption lcc 16.5 mA max. With and without incident Output (OUT) 3<mm<6 20375
Low-level output voltage VoL 0.35 V max. lour = 16 mA with incident G Ground (GND) 6<mm<10 +0.45
High-level output voltage Vou (Ve x 0.9) V min. \éom Z;/f(CQWithOUt incident, 10 <mm < 18 +0.55
L=
R P P 3 KkHz mi v Voo R 47 KO ( © Recommended Mating Connectors: 18 < mm < 30 +0.65
esponse frequency z min. =Veo, R = see note) " N
T e Tyco Electronics AMP 179228-3 (crimp-type connector) Note: Refer to the temperature rating chart if the ambient
175778-3 (crimp-type connector) temperature exceeds 25°C
Note: The value of the response frequency is measured by 173977-3 (press-fit connector)

rotating the disk as shown below.

E/DISK
k ' : }21mm

\G‘ogg@% -

08 mm T 5

t=0.2 mm

837 838



Photomicrosensor-Transmissive — EE-SX4235A-P2 omRrRON Photomicrosensor-Transmissive — EE-SX1070 OomRrRON

= Engineering Data Features
= Wide model with a 8-mm-wide slot.
Output allowable Dissipation vs. Sensing Position Characteristics i
Ambient Temperature Characteristics (Typical) = PCB mounting type.
= , _ , ® High resolution with a 0.5-mm-wide aperture.
s dq= 0203 mm ¥c5=5b
fa=25°C
£ 2 1 Ry = 47 k2
g i |
|
c OFF - i
S aw = %7
= §-1 — -t di |
& n ? Genter of aptical aris
] & / —0—+
§ W \ g 7 s
2z \ | = | é 12
T 100 - B | A |2k
g \Y 3 A L
2 = 5 f/” i Specifications
=y 4 g
s | ) s e ol = Absolute Maximum Ratings (Ta = 25°C)
40 20 0 20 40 60 B0 100 e -2 - 0 1 2 3
Ambient temperature Ta (°C) Distance d (mm) Item Symbol Rated value
Emitter Forward current I 50 mA (see note 1)
u Recommended Mountlng HOIeS Pulse forward current lep 1 A (see note 2)
7.5z01 L 7.5%00 |_A‘1 Reverse Voltage Vg 4V
- I . . Detector Collector-Emitter voltage Veeo 30V
i !t Emitter-Collector voltage Veco -
— ' Collector current Ic 20 mA
! 1
! | Collector dissipation Pc 100 mW (see note 1)
! 1 174 04 Ambient temperature Operating Topr -25°C to 85°C
sl 1 24201 . ot =10.5.2.18) Storage Tstg -30°C to 100°C
!Iv_l H 24101 3 !
ey i | Soldering temperature Tsol 260°C (see note 3)
. L !
| L | 46400 Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
Il i | ’- 2. The pulse width is 10 ps maximum with a frequency of 100 Hz.
' ﬁ | 3. Complete soldering within 10 seconds.
I o ' g
I
t=10mm t=12mm ' = Electrical and Optical Characteristics (Ta = 25°C
I
1'6 Item Symbol Value Condition
1= mm
Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. Ir =30 mA
e When mounting the Photomicrosensor to a panel with a hole * After mounting the Photomicrosensor to any panel, make sure Reverse current | 0.01 LA t 10 UA m V=4V
opened by pressing, make sure that the hole has no burrs. The that the Photomicrosensor does not wobble. v “ A DTHALP, TP H ax A
mounting strength of the Photomicrosensor will decrease if the * When mounting the Photomicrosensor to a molding with a hole, Peak emission wavelength Ap 940 nm typ. lr=20 mA
hole has burrs.
u . . make sure that the edges of the hole are sharp enough, Detector | Light current I 0.5 mA min., 14 mAmax. | I = 20 mA, Vee = 10V
* When mounting the Photomicrosensor to a panel with a hole otherwise the Photomicrosensor may fall out.
opened by pressing, be sure to mount the Photomicrosensor on Dark current I 2 nA typ., 200 nA max. Vee =10V, 0 (x
th i i f th .
e pressmg side of the panel A o ‘ Leakage current lLea N _
* The mounting strength of the Photomicrosensor will increase if
the Photomicrosensor is mounted to a panel with a hole that is Collector-Emitter saturated voltage | Vce (sat) | 0.1V typ., 0.4 max. I =20 mA, I =0.1 mA
only a little larger than the size of the Photomicrosensor, in o
which case, however, it will be difficult to mount the Peak spectral sensitivity wavelength | A, 850 nm typ. Vee =10V
Photomicrosensor to the panel. The mounting strength of the Rising time tr 4 ps typ. Vee =5 V. R . =100Q, I =5 mA
Photomicrosensor will decrease if the Photomicrosensor is " "
mounted to a panel with a hole that is comparatively larger than Falling time tf 4 ps typ. Voo =5 V. R.=100Q, I =5 mA

the size of the Photomicrosensor, in which case, however, it will
be easy to mount the Photomicrosensor to the panel. When
mounting the Photomicrosensor to a panel, open an appropriate
hole for the Photomicrosensor according to the application.
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Photomicrosensor-Transmissive — EE-SX1070

OomRrOoN

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

(2.5)

Internal Circuit

KO—| |—OC

5l

F N ER— by E

E

6+0.2 -
_*_ T
. 0.5+0.1
Two, C1 "—3|f”—' -
r
. 4
Optical T
—+—-—T axis -
1045 r
7.5102 | .
25 i
t
Two, 0.7£0.1
1 u J
- Four05  Four, 025 66101) :
235401 (2.5)
(138} 52401

Two, 0.7x0.1 dia.

Unless otherwise specified, the tolerances are shown below

Terminal No. Name Dimensions Tolerance
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
C Collector 6 <mm=<10 +0.45
E Emitter 10<mm<18 +0.55
18 <mm < 30 +0.65
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OomRron

= Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating

Pe

) A\
HEAN

N \

Forward current ¢ (mA)
-

w0 a0 0 2
Ambient temperature Ta (°C)

Light Current vs. Collector-Emitter
Characteristics (Typical)

a0 & L] 100

[ ] [ [Ta=2sc
= —slm’ —
217 Ie= -
£ L
= 4T 'ﬂjﬂ’“
& | | 1e=30ma
£ [

3 T i d"
= I &= 20 mA
§ —
b
1 1= 10 mA —{—
!
— =

i |

| [

ki 2 L] T 8 9 10

Collector-Emitter voltage Vg (V)

Response Time vs. Load Resistance
Characteristics (Typical)

Collector dissipation Pc (mW)

Forward Current vs. Forward
Voltage Characteristics (Typical)

Light Current vs. Forward Current
Characteristics (Typical)

i e=r25‘C
- -—|--- T ' Veg= 10Y
o = £ B
E E | |
] 7 [
= = y |
| |
E ® - ! é i |
] = - | ]
E= = ! L]
E i g =
= (TN B z
) 2 =T
I i/
0 0z 04 06 08 1 12 14 16 18 Ty 20 3 3 E

Forward voltage Ve (V)

Relative Light Current vs. Ambient
Temperature Characteristics (Typical)

Forward current | {mA)

Dark Current vs. Ambient Temperature
Characteristics (Typical)

1o t

Relative light current | (%)
2

Dark current  Ip(nA)

L
a!-!u 20 Ll 20 a“ & L 100

Ambient temperature Ta (°C)

Sensing Position Characteristics
(Typical)

s ==
I = 1 —Ta = 25

Response time Ir, if (18}
‘Tﬂj
| =
|

1
0.0 LA 1

Load resistance Ry (k&)

120 7= 20 mA
Vep=10W

—_ Ta=25"C

= e T T

=~ {Center of

= | oplical axis) “_'-0‘:

'E a0

5 ]l

o ® 8

=

I

(TR

& \ .

05 -UI"‘S a
Distance d {mm)

D28 08 075 10

0.001
-30 -20 -0 O 10 20 30 40 50 &0 YO BO 90

Ambient temperature Ta (*C)

Response Time Measurement
Circuit

Input O_J_—I———

Cutput 10%

Cutput
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Photomicrosensor-Transmissive - EE-SX3070/-SX4070 OMRON

Photomicrosensor-Transmissive - EE-SX3070/-SX4070 OMRON

Features

® |ncorporates an IC chip with a built-in
detector element and amplifier.

m |ncorporates a detector element with a built-in
temperature compensation circuit.

m A wide supply voltage range: 4.5 to 16 VDC

® Directly connects with C-MOS and TTL.

® High resolution with a 0.5-mm-wide sensing
aperture.

® Dark ON model (EE-SX3070)

m | ight ON model (EE-SX4070)

Specifications
= Absolute Maximum Ratings (Ta = 25°C)
Item Symbol Rated value
Emitter Forward current I 50 mA (see note 1)
Reverse Voltage Vg 4V
Detector Power supply voltage Veo 16V
Output voltage Vour 28V
Output current lout 16 mA
Permissible output dissipation | Poyr 250 mW (see note 1)
Ambient temperature Operating Topr -40°C to 75°C
Storage Tstg -40°C to 85°C
Soldering temperature Tsol 260°C (see note 2)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.

2. Complete soldering within 10 seconds.

843

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

17.7

s i__L—‘|
i S|

Two, C1 —8pi—
I — | e .
I - 14—+ 41 Optical -
105: | axis
T.Slinz i l
T T
P25 - i
il
Two, 0.7
Five, 0.25—
fl. Five, 0.5
(25) -+
K
A

Internal Circuit

Kk O —O v
bS5
A O —O G

Unless otherwise specified, the tolerances are shown below

Terminal No. Name Dimensions Tolerance
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
\ Power supply (Vcc) 6<mm<10 +0.45
o Output (OUT) 10<mm<18 +0.55
G Ground (GND) 18 < mm < 30 +0.65

Note:1. Hysteresis denotes the difference in forward LED current
value, expressed in percentage, calculated from the
respective forward LED currents when the photo IC in
turned from ON to OFF and when the photo IC in turned
from OFF to ON.

2. The value of the response frequency is measured by
rotating the disk as shown below.

o

[

(e

TR
Disk

[

3. The following illustrations show the definition of response
delay time. The value in the parentheses applies to the

EESX4070.
o Input b Input
[ —=1  Output —t
Cutput | 1 — 1 9 —-t
| | ten . e trw
EE-SX3070 EE-SX4070
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Photomicrosensor-Transmissive - EE-SX3070/-SX4070 OMRON Photomicrosensor-Transmissive — EE-SPX415-P2 OomRrRON

= Engineering Data Features
Note: The values in the parentheses apply to EE-SX4070. m Separate LED/Photo IC combinations with
Forward Current vs. Collector Forward Current vs. Forward LED Current vs. Supply Voltage 12_mn_1 slot. . . L "
Dissipation Temperature Rating _ Voltage Characteristics (Typical) (Typical) m Uses light modulation via built-in amplifier IC.
2 = ? . .
“ E | ‘| [ ® Applicable to the PA connector series from
< = S — i T (Japan Solderless Terminal).
E =g Ta= 30 I I z JST (Jap )
Low 2= E’ @ Ta=25C \\ E [ TerOFF ler ?(«; -
g .% 5 =70C | e —t
= =3 n - - —_—
5 N ® 5 g ﬁ i T
c N\ © 5 £ 177 ON {IFy OFF)
=} = © = 5]
T \ ] = | l > M |
o
z g 4 m | |
a = g T ! | 3 ' Ll I
T | L] & |
! 5 beofoid t ] |
40 20 1] 0 & & & 109 % a 02 04 0B 08 1t 12 14 18 18 2 4 & 10 12 ALl L1
. &} .
Ambient temperature Ta (°C Forward voltage Ve (V Supply voltage Vi (V) e H
P 6 e oc Specifications
LED Current vs. Ambient Temperature Low-level Output Voltage vs. Low-level Output Voltage vs. Ambient = Absolute Maximum Ratings (Ta = 25°C)
Characteristics (Typical) Output Current (Typical) Temperature Characteristics (Typical)
; T : = — Item Symbol Rated value
7 T < ! E=d Ea:_ﬁsir 3 = IR TRy ) >
- . RL= 33E|b a | B 152 5 mA (15 ma) 1 E IF =0 mA (15 ma) Supply voltage Vee 16 VDC
1l
E sl I OFF (e ON) i @ | Output voltage Vour 16V
[ \ ] s g" | [T L1
e ; £ — 2 £ i loi=temA—| o Output current lout 50 mA
= T T 44 = L : il -—"'"_'_
é ! ; e -~ i I Il = o‘: B Soldering temperature Tsol -40°C to 80°C
5 Ier ON {IFT OFF) B i | a8 ¢
3 | T = T .
o T T 2 = T
po | o5 il 2 R o e : . . . .
1 [ & i & L= 5 mA = Electrical and Optical Characteristics (Ta = 25°C, Vcc = 12 V+10%
T : | 3 RN i
o i o0
el L e = ! b = S0 300430 0 1020 3 40 80 60 0 &0 ltem Symbol Value Unit Testing Conditions
Ambient temperature Ta (°C) Output current | (mA) Ambient temperature Ta (*C) EE-SV3(-B) EE-SV3-C(S) EE-SV3-D(S
Current Consumption vs. Supply Response Delay Time vs. Forward Repeat Sensing Position " - - " N N
Voltage (Typical) Current (Typical) Characteristics (Typical) Current consumption lec 35 mA With/without object
— e . . Low level output voltage | Vo, 0.01 0.2 0.4 \ lour = 20 mA
= ) D & Veg =8V Ta=25C h h
E uf— s a1 ma) T Ricawa | ‘ |V:= isma without object
5 Ta = 25°C =
§ | : e sl & vl e REC: 3300 High level output current | loy 0 - 40 mA Vour=12V
c | /7 = (EES 2% o ‘ n = rapeat 20 times with object
g = — - T AT o 2 om R=dy = 0.01 mm T ;
g " S F g | Cantar of aplical axis Ambient illumination - 0 - 3,000 0x Sunlight and
3 A gy g i V T g = oy fluorescent light
1 B i= |
§ : ] > 2 L Response frequency f 500 - - Hz Vec0 = Vel =
i ¥ g \ © e 323 Voe2 = 12 VDC
S ® N N ol Lo RL=1.2kQ
a z - 20 ——1 | (See note.)
D 2 4 8 §_ o & w18 04 43 0201 0 01 02 93 04 S OB . . ) 3
¢ Note: The value indicated is that measured by rotating the disk as shown below.
Supply voltage Vec (V) 14 Forward current I (mé) Distance d {mm)

O

Smm o

~—=5 mm
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Photomicrosensor-Transmissive - EE-SPX415-P2 omRrRON Photomicrosensor-Transmissive - EE-SPX415-P2 omRroN

= Dimensions = Engineering Data
Note: All units are in millmeters unless otherwise indicated. Repetitive Sensing Position Characteristics for OUT1 Repetitive Sensing Position Characteristics for OUT2
-ih}-—1 —-11-—1 (in horizontal direction, typical) (in horizontal direction, typical)

'} d
B : 1]
=] EI 1340.1
if o 9_*3 % OFF g oFf| X direstion r
@ |_|o.002 mm =z ] 9.003 mm
8 ON paint g Object ] ON poiint
0.15 ] = B
Cross section D-D I “0.10 1 . ) Cross section A-A E - —
4140 | Optical axis 2 £ £ OFF paint
. . o o] o]
Optical axis 1 0.001 mm) |
e oN ON
~i=1 135t02 Two, C0.5
! K g ; ; i
H 35 37 38 41 43 45 35 37 88 41 43 45
| ] Two, C0.5 ) .
95 (“}5} Distance (mm) Distance (mm)

Cross section B-B g2+ Cross section C-C

(53) =+t 02+ 02
o (10.6)
02 _\
G N . .
Trade mark — = _-—— Pin assignment
o |#
w5 T
The coutry of origin — N
BO4B-PASK Japan Soclderless Terminal (JST)
Internal Circuit
WeeOVeel Vee2

TGND/)7 Unless otherwise specified, the tolerances are shown below
Terminal No. Name Dimensions Tolerance

\ Power supply (Vcc) 3 mm max. +0.3

O1 Vour1 (Optical axis1) 3<mm<6 +0.375

02 Vout2 (Optical axis2) 6<mm<10 +0.45

G Ground (GND) 10<mm<18 +0.55

18 < mm < 30 +0.65

Recommended Mating Connectors:
JST (Japan Solderless Terminal) PAP-04V-S 30 < mm <50 +0.8
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Photomicrosensor-Transmissive - EE-SX461-P11 omRrRON Photomicrosensor-Transmissive - EE-SX461-P11 OomRrRON

Features = Dimensions

u Snap—in-mounting model. Note: All units are in millimeters unless otherwise indicated.

® Mounts to 0.8- to 1.6-mm-thick panels.

m With a 15-mm-wide slot.

= Photo IC output signals directly connect with
C-MOS and

171826-3 {Tyco N s
Electronics AMP}j

,J..!
GND -

C‘LIT—&
Vee - ==+

8- ?_f‘.
(19.5) 13— /-0
—(11.3)~b—15. S:I_

i I

t -]

24
15 02 2 (Aperture
| width)
I . ) ! _ __Opjlcal
Specifications Two. R1 ' [ \ 1 i ]a:ﬂs
. a 15)

= Absolute Maximum Ratings (Ta = 25°C) | @ ! @ L l (
(8.9} 8

_,

Item Symbol Rated value l ' .
Power supply voltage Vee 7V 5?6 U i !3 i E
Output voltage Vour 28V — I +
30,547
Output current lout 16 mA
Permissible output dissipation Pour 250 mW (see note) Internal Circuit
Ambient temperature Operating Topr -25°C to 75°C v
Storage Tstg -40°C to 85°C O o
Soldering temperature Tsol -
- - - Unless otherwise specified, the tolerances are shown below
Note: Refer to the temperature rating chart if the ambient temperature exceeds 25°C. —O G

= Electrical and Optical Characteristics (Ta = 25°C, Vcc =5V = 10%) F—— Pe— P—— E——
Item Symbol Value Condition Y Power supply (Vcc) 3 mm max. +0.3
Current consumption lcc 35 mA max. With and without incident e} Output (OUT) 3<mm<6 +0.375
Low-level output voltage VoL 0.3 V max. lout = 16 MA with incident G Ground (GND) 6<mm<10 +0.45
High-level output voltage Vou (Ve x 0.9) V min. Vout = Vee Without incident, Recommended Mating Connectors: 10<mm<18 +0.55
Ry =47 kQ Tyco Electronics AMP ~ 171822-3 (crimp-type connector) 18 < mm < 30 +0.65
Response frequency f 3 kHz min. Vour = Vee, RL= 47 kQ (see note) OMRON 1E§11ggf(\fﬁzrﬁ;zgses;mnnector)

Note: The value of the response frequency is measured by rotating the disk as shown below.

E{ Disk

B g
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Photomicrosensor-Transmissive — EE-SX461-P11

OMmRON

= Engineering Data

Output Allowable Dissipation vs.
Ambient Temperature Characteristics

Qutput allowable dissipation Pc {mW,
5
]

4 20 ] 20 40 Ba B0 100
Ambient temperature Ta (°C)

EE-1005 Connector

Sensing Position Characteristics

(Typical)

T T
dy =011 mm

77

Output fransistor

AN
A\

Light interrupting plats

OFF; 777

Cenler of opieal ams
[

o f—

1,000:20
3 —I—._
e o T} g / 7 1
-3 = ——— # " . S—_ F——_ R 2= = -2
] H,i o = 3
(12 [S]W
Number Name Model Quantity Maker
1 Receptacle housing 171822-3 1 Tyco Electronics AMP
2 Receptacle contact 170262-1 3 Tyco Electronics AMP
3 Lead wire UL1007 AWG24 3 -
= Wiring

Connector circuit no.

Lead wire colour

Output when connected
to EE-SX461-P11

1 Red Vee
2 Orange GND
3 Yellow ouT
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Photomicrosensor-Transmissive — EE-SX461-P11

OomRron

= Recommended Mounting Hole Dimensions and Mounting and

Dismounting Method

2y sy
T 3030, | : |
. '
g _}_ 1 Cptical axis
= o ” - Tiee
' I
t] 5}—C.L7{,3,_.4
Sensor ed anter Sensor edge
(o pest header) :z’;slng

The Photomicrosensor can be mounted to 0.8- to 1.6-mm-thick
panels.

Refer to the above mounting hole dimensions and open the
mounting holes in the panel to which the Photomicrosensor will
be mounted.

Insert into the holes the Photomicrosensor’s mounting portions
with a force of three to five kilograms but do not press in the
Photomicrosensor at one time. The Photomicrosensor can be
easily mounted by inserting the mounting portions halfway and
then slowly pressing the Photomicrosensor onto the panel.

There are two ways to dismount the Photomicrosensor. Refer to
the following.

Dismounting with Screwdriver

Press the mounting hooks of the Photomicrosensor with a flat-
blade screwdriver as shown in the following illustration and pull up
the Photomicrosensor

EE-SX481-P11
Flat-blade Flat-blade
serewdiiver @) screwdriver
/o \

1) T (1],
\L\ M
Y ¥ (24

Maounting hook Panel Maunting hook

Dismounting by Hand

Squeeze the mounting tabs as shown in the following illustration
and press the mounting tabs upwards.

EE-SX461-F11

Pressed mounting holes are ideal for mounting the
Photomicrosensor. When mounting the Photomicrosensor to a
panel that has pressed mounting holes for the Photomicrosensor,
be sure to mount the Photomicrosensor on the pressing side of
the panel, otherwise it may be difficult to mount the
Photomicrosensor and an insertion force of five to six kilograms
may be required.

When mounting the Photomicrosensor to a panel that has
mounting holes opened by pressing, make sure that the mounting
holes have no burrs, otherwise the lock mechanism of the
Photomicrosensor will not work perfectly. After mounting the
Photomicrosensor to a panel, be sure to check if the lock
mechanism is working perfectly.

EE-SX461-P11

This tapared portion must nei& Pansl /C
~

he lower side of the panel,
atherwise the Phalomicresensar
will nat ke locked in

Moaunting tab
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Photomicrosensor-Transmissive — EE-SPX414-P1

OomRrOoN

Features

m \Vide-width transmissive sensor with

17-mm slot.

m Uses light modulation via built-in amplifier 1C.

m Applicable to the PH connector series from

JST (Japan Solderless Terminal).

Specifications

= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value
Supply voltage Vee 16 VDC
Output voltage Vour 16V
Output current lout 50 mA
Operating temperature Topr -10°C to 60°C
Storage temperature Tstg -40°C to 80°C

= Electrical and Optical Characteristics (Ta = 25°C, Vcc = 12)

Item Symbol Limits Unit Testing Conditions
MIN. TYP. MAX.
Current consumption loc . - 20 mA With/without object
Low level output voltage | VoL 0.01 0.2 0.4 \ lour = 20 mA
without object
High level output current | loy 0 - 40 mA Vour=12V
with object
Response frequency f 500 - - Hz Vec0 = Vee =
12 VDC
RL =1.2 kQ
(See note.)

Note: The value indicated is that measured by rotating the disk as shown below.

®

Smm-

~—5 mm

5 mm
1
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Photomicrosensor-Transmissive — EE-SPX414-P1

OomRron

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

Ve Trade mark

F==]
<= {oH-B=- 8102
==l
Part No.
Japan Solderless
Two, CO.5, = 2810.2 =

Terminal (JST)
.+ S3B-PH-K-5

Optical axis:,

17 +0.1 _‘

2
— T e
e 1
13£0.2
145 l
: 20110.2,

Internal Circuit

Unless otherwise specified, the tolerances are shown below

Terminal No. Name Dimensions Tolerance
\ Power supply (Vcc) 3 mm max. +0.2
O Output (OUT) 3<mm<16
G Ground (GND) 6 <mm <63 +0.5
Recommended Mating Connectors:
JST (Japan Solderless Terminal) PHR-3
03CR-6H
03KR-8M
03KR-6S
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Photomicrosensor-Transmissive - EE-SPX414-P1 omRrRON Photomicrosensor-Actuator Mounted - EE-SA102 OomRrRON

= Engineering Data = Features
Repetitive Sensing Position Characteristics Repetitive Sensing Position Characteristics ®= An actuator can be attached.
(in horizontal direction, typical) (in vertical direction, typical) = PCB mounting type.
- ¥esmetn = High resolution with a 0.5-mm-wide aperture.
d
e X direction -
S orF - 3 oFF
E . 10.003 mm @ . 0003 mmf|
B Object ON point 8 Rject ON paint
F F
8 OFF paint g OFF point
0.003 mm|_| 0.003 mm||
ON oN
36 ET] a0 2 4.4 20 24 28 3z 38 40 o r .
Distance (mm) Distance (mm) Specifications
= Absolute Maximum Ratings (Ta = 25°C)
Item Symbol Rated value
Emitter Forward current Ig 50 mA (see note 1)
Pulse foward current lrp 1 A (see note 2)
Reverse Voltage VR 4V
Detector Collector-Emitter voltage Vceo 30V
Emitter-Collector voltage Veco -
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1)
Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -30°C to 100°C
Soldering temperature Tsol 250°C (see note 3)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with frequency of 100 Hz.
3. Complete soldering within 10 seconds.

= Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition

Emitter Forward voltage Ve 1.2 Vtyp.,, 1.5V max. lr =30 mA

Reverse current Ir 0.01 pA typ., 10 pAmax.| Vg =4V

Peak emission wavelength Ap 940 nm typ. lr =20 mA
Detector Light current I 0.5 mA min., 14 mA max.| I =20 mA, Vee = 10 V

Dark current Ip 2 nAtyp., 200 nA max. | Vg =10V, 0 (x

Leakage current ILeak - -

Collector-Emitter saturated voltage Vce (sat) | 0.1V typ., 0.4 V max. I =20 mA, I =0.1 pA

Peak spectral sensitivity wavelength Ap 850 nm typ. Vee=10V
Rising time tr 4 ps typ. Vee=5V,R.=100Q, I =5mA
Falling time tf 4 ps typ. Vee=5V,R.=100Q, I =5mA
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Photomicrosensor-Actuator Mounted — EE-SA102

OomRrOoN

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

H Four, 0.5

Cross section BB

Internal Circuit

KC— |——OC

-

A0— L oc

5]
|
0.2
13.5 ‘
110 sL I
I l T+os
A
Two, 0.7 2.5 BI-L
1.25+0.1 I l Four, 0.25
L7623 Cross section AA
o126 —=
16
T 2+0.
K
T c
5201
1 e
A
Two, 0.7 %1 dia.,

Two, RO 2\< 6071.8:30‘5&5_
| R3
3

Two, RD.2 __u__Two, RO.2

05
PartC

Terminal No.

Name

Unless otherwise specified, the tolerances are +0.2 mm.

Anode

Cathode

Collector

mi o|lxX|>

Emitter
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Photomicrosensor-Actuator Mounted - EE-SA102

OomRron

= Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating

Forward Current vs. Forward
Voltage Characteristics (Typical)

Light Current vs. Forward Current
Characteristics (Typical)

50 - 8 20 T
. ta-z5c |
’n I = % = i fu) _ = V(;;:=I1Ew
z = Z Ta=-30°C < !
~ . Fe \ & T —t— Ta=2‘50“ “E" |
& i 5= 5 NS = L LA
3 2 = =
5 o - R oA
£ = E | |
3 N\ £ 3 g ° e ‘.
2 ® \ = S £ 1
@ = =
H \ 2 g | L7 }
g 5 L " 4 e |
I 1 2 /: | |
a-ﬂl‘l -20 0 o 40 &0 Bo 100 0 02 04 06 08 1 12 14 18 18 10 20 30 &0 %
Ambient temperature Ta ("C) Forward voltage Vg (V) Forward current |z (m#a)
Light Current vs. Collector-Emitter Relative Light Current vs. Ambi- Dark Current vs. Ambient
Voltage Characteristics (Typical) ent Temperature Characteristics Temperature Characteristics
(Typical) (Typical)
2 T ST 120 T T T 10,
| Ta=25°C | ma,
t = | 5V
5 | | £ —
E | = =
:j" :_ | r=Soma g 100 o
‘g sl ] | Lt ma i % ‘Sc“e
3 I =30mA o 5 3
E | | o B &
[=1] = &
2 |. I =20 mA 2 g
C . TR | T — |
R | I =10 mA &z |
z & 7 8B 8 1 M v m % w0 20 0 0 10 20 30 40 50 80 70 80 %0
Collector—Emitter voltage Vg (V) Ambient temperature Ta (°C) Ambient temperature Ta (“C}
Response Time vs. Load Resis- Sensing Position Characteristics Response Time Measurement
tance Characteristics (Typical) (Typical) Circuit
B i —=miosc o | Vo =10V . =
YT | e £ | m=25C m—
B ) (Contar of Output 10%
= = aptical axis) Z78 - —1
i = i tr tt
= g
£ 3 g \ Inpat —Ath—— L oves
= —
=
8 = ¥ =K
§_ g ) +—~ Dutput
§ @
R
e \ 3
. | | L
485 025 0 026 05 07% 10
Load resistance Ry (k{2) Distance d (mm}
Actuator Dimensions
== iy
| it Koo :
) i Note: 1. Make sure that the portions marked
i e S i T T B T with dotted lines have no burrs.
| 1 s oot 2. The material of the actuator must be
[ P s o selected by considering the infrared
1.6.0dia. permeability of the actuator.
13.7:01
17402
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Photomicrosensor-Actuator Mounted — EE-SA103

OomRrOoN

= Features

® An actuator can be attached.
= PCB mounting type.

® High resolution with a 0.5-mm-wide aperture.

Specifications

Photomicrosensor-Actuator Mounted — EE-SA103

= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value
Emitter Forward current Ie 50 mA (see note 1)
Pulse foward current lrp 1 A (see note 2)
Reverse Voltage VR 4V
Detector Collector-Emitter voltage Vceo 30V
Emitter-Collector voltage Veco -
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1)
Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -30°C to 100°C
Soldering temperature Tsol 260°C (see note 3)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 pys maximum with frequency of 100 Hz.
3. Complete soldering within 10 seconds.

= Electrical and Optical Characteristics (Ta = 25°C)

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

0.3+01 9
0.3+0.1 JI
. = + S |
|
0.3t0.1 !
‘I_L o Four, C0.3
167 "4 -
0.3:0.1 v e 6+0.15
Part C B-=A
c
) T
2.31 - +

fJL\
Ly
wn

12

127" "dia.

E

0.3 max 4= 0.25 max.

(2.5
Cross section BB

] B6.75£0.2 —

HH !

Internal Circuit

KO— —COc¢

5l

AC0—— L—Oc¢€

Unless otherwise specified, the tolerances are as shown below.

! BekA o Four, 0.25 HV Four, 0.5

25)
Cross section AA

Item Symbol Value Condition

Emitter Forward voltage Ve 1.2 Vtyp., 1.5 V. max. lr =30 mA

Reverse current Ir 0.01 pA typ., 10 pAmax.| Vg =4V

Peak emission wavelength Ap 940 m typ. Ir =20 mA
Detector Light current I 0.5 yJA min., 14 pA max. | l[r =20 mA, Vee = 10V

Dark current Ip 2 nAtyp., 200 nA max. | Vgg =10V, 0 (x

Leakage current ILeak - -

Collector-Emitter saturated voltage Vce (sat) | 0.1V typ., 0.4 V max. Ir=20mA, I =0.1 pA

Peak spectral sensitivity wavelength Ap 850 nm typ. Vee=10V
Rising time tr 4 ps typ. Vee=5V,R.=100Q, I, =5mA
Falling time tf 4 ps typ. Vee=5V,R.=100Q, I, =5mA

859

Terminal No. Name Terminal No. Name
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
C Collector 6<mm=<10 +0.45
E Emitter 10<mm<18 +0.55
18 <mm <30 +0.65
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Photomicrosensor-Actuator Mounted — EE-SA103

OomRrOoN

= Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating

Forward Current vs. Forward
Voltage Characteristics (Typical)

.l l

Ie
I3

P |

 REENNEEE

8 100

Forward current | £ {mA)
]
v

c—l:‘ -0 L 0 40 &0
Ambient temperature Ta ("C)

Light Current vs. Collector-Emitter
Voltage Characteristics (Typical)

T T
Ta=25C =
b ', 5dmi--"""
—_ cnill
e a=—
E
= 7 - ;
=, 34 |
jf 8 .Ip|= mA___| |
c —
s —
E I gl
2 Bt | = 20 mA —_—
—
z e
= 1 T &
ot | Ip= 10 méA)
T
1 | 1
RN
2 4 L1 7 [ IS |

Collector—Emitter voltage Ve (V)
Response Time vs. Load Resis-

Collector dissipation Pc (mW)

Forward current |f (mA)

Relative Light Current vs. Ambi-

1
|
1

Ta=_30°C, I I
Ta=25°C
RN

Ta=70C

)

L]
a

02 04 06 08 1

12 14 18

Forward voltage Ve (V)

ent Temperature Characteristics

Light Current vs. Forward Current
Characteristics (Typical)

|_ | 1 T #
Ta=265°C  _|
Vep= 10V
- /
E v
= /
L 7
&
g 4 i'/
5 A
s 1A
| L
- ||0 20 0 40 50

Forward current I (mA}

Dark Current vs. Ambient
Temperature Characteristics

Dark current | (nA}
i |
|

B

(Typical) (Typical)

120 T T ! vy

IF= 20 mA E Voe=
o Voe =5V E o'
& m — 1,000
= 1
= 100
T m n
@
E ",f
)
2 w 1 _
E |
) ; !
= -
2 - =
® i
g " T oot
|
40 20 o 20 4 60 80 100 0,30

Ambient temperature Ta (“C)

Sensing Position Characteristics

tance Characteristics (Typical) (Typical)
10,000, 120
= o= s
R @
s m T , £
W 1,000 . i
ii iii =] i-nn = i iw E BOf—+
| . 5
LT o e
E B = \
@ : 1 =
w 4
£ - | 2
2 o . \
i == I 1T
Nl [T | |
am 01 1 10 08 026 0 025 05 075 10
Load resistance R (k) Distance d {(mm)
Actuator Dimensions
, iy =1
1
1
22401 dia. ‘ '
il N K 'SR [—
185 dia. |
o e
o L
5640
8.2+02 —

‘-SD-?D-IDO 10 20 30 40 0 80 70 80 W
Ambient temperature Ta ("C)

Response Time Measurement
Circuit

00 %
Chrtput g k]
—t
tr t
Input —AA) voe
Crutput
i Note: 1. Make sure that the por-
i

1 tions marked with dotled

' lines have no burrs.

; 2. The material of the actua-

1 tor must be selected by

i considering the infrared
permeability of the actua-
tor.
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= Features

® An actuator can be attached.
= PCB mounting type.

® High resolution with a 0.5-mm-wide aperture.

Specifications

= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value
Emitter Forward current Ig 50 mA (see note 1)
Pulse foward current lep 1 A (see note 2)
Reverse Voltage VR 4V
Detector Collector-Emitter voltage Vceo 30V
Emitter-Collector voltage Veco -
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1)
Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -30°C to 100°C
Soldering temperature Tsol 260°C (see note 3)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with frequency of 100 Hz.
3. Complete soldering within 10 seconds.

= Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition

Emitter Forward voltage Ve 1.2 Vtyp.,, 1.5V max. lr =30 mA

Reverse current Ir 0.01 pA typ., 10 pAmax.| Vg =4V

Peak emission wavelength Ap 940 m typ. Ir =20 mA
Detector Light current I 0.5 mA min., 14 mA max| I =20 mA, Vee = 10 V

Dark current Ip 2 nAtyp., 200 nA max. | Vg =10V, 0 (x

Leakage current ILeak - -

Collector-Emitter saturated voltage Vce (sat) | 0.1V typ., 0.4 V max. I =20 mA, I =0.1 mA

Peak spectral sensitivity wavelength Ap 850 nm typ. Vee =10V
Rising time tr 4 ps typ. Vee=5V,R.=100Q, I, =5mA
Falling time tf 4 ps typ. Voe=5V,R.=100Q, I =5mA
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Photomicrosensor-Actuator Mounted — EE-SA104

OomRrOoN

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

(2.5)

Cross section BB

Internal Circuit

KO— —Oc

5=l

AC0—— L—Oc¢€

4 Optical
| axis
I
— L]
™= CO.:
+ 0701
1.2 i
| B-r+A —+—Four, 0.25
=5.75:0.2 -

HXH)

Unless otherwise specified, the tolerances are as shown below.

K
Ij-— Four, 0.5

(2.5}

Cross section AA

Terminal No. Name Terminal No. Name
A Anode 3 mm max. +0.3
K Cathode 3<mms<6 +0.375
C Collector 6<mm=<10 +0.45
E Emitter 10<mm<18 +0.55
18 <mm <30 +0.65
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= Engineering Data
Forward Current vs, Collector
Dissipation Temperature Rating
80 [ %50
0

NEN
a0 100

\\

5 N\

Forward current |F (mA)
v

T~ R T - |
Ambient temperature Ta (“C)

Light Current vs. Collector-Emitter

Voltage Characteristics (Typical)

Ta=25°C |

| lIF:
[ | 1A

8 1= 40 mA 125

=5°"""f..--""'
=T

J‘\

—
—T | lp=30mA__L| |
=

Light current 1 (mA)

il

1 1
Collector—Emitter voltage Ve (V)
Response Time vs. Load Resis-
tance Characteristics (Typical)

Collector dissipation Pc (mW)

Forward Current vs. Forward
Voltage Characteristics (Typical)

Light Current vs. Forward Current
Characteristics (Typical)

Forward current | (mA)
=

|
] | T 7
- _ | Vr.:=‘ﬂ\{/
=  °
w-we ] S Vil
TR - vl
Ta=70C = r
J : /
y
I % 4 r/
20 £ ’/
| g T2
10 i /
‘0 02 04 08 08 1 1z 14 18 18 6 E3 30 o E]

Forward voltage WV (V)

Relative Light Current vs. Ambi-
ent Temperature Characteristics
(Typical)

Forward current I (mA)

Dark Current vs. Ambient
Temperature Characteristics

g‘ Vg =5V B
= | 2
E 1 1 =
5 L~
= T
3 w2~ — B
E 3
T = 4 — =
2 8
T
@ 7o
o

- | — e i

-40 20 L] 20 40 L 80 100
Ambient temperature Ta (°C)
Sensing Position Characteristics
(Typical)

10,000 Sy
Ta = 25°C

12

' \ (Ce
| apt

Response time tr, f (us)

LI
o1
Load resistance Ry (k)

Actuator Dimensions

Relative light current I (%)

05 -028 0 02% 05 075 10
Distance d (mm)

I |
‘an-zn-mo W 20 30 40 50 B0 TO 80 B0
Ambient temperature Ta (°C)

Response Time Measurement
Circuit

Input

Output g L 10%

Input —H\

| Note: 1. Make sure that the por-
! tions marked with dotted
! lines have no burrs.

s 2. The material of the actua-

! tor must be selected by

| considering the infrared
permeability of the actua-
tor.
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Photomicrosensor (Actuator Mounted) - EE-SA107-P2 OMRON Photomicrosensor (Actuator Mounted) - EE-SA107-P2 OMRON

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

Features
m An actuator can be attached.
® Snap-in mounting model.

= Mountable to 1.0, 1.2 and 1.6 mm thick *“8-5—1—“8-5’—‘
boards. [ {I} T i '
. & 8171 44 R—- — — - —t
® Connects to Tyco Electronics AMP’s CT (1}? slm T | i -T-E' €
series connectors. | I \
38 - 175489-3 (Tyco Electronics AMP)
1.2 15.2 12 2-2'5"dia
0.5 (Aperture width) 1 i '
i ‘#2
T 24 913 (555} 2_’1.. L Optical axis
Specifications a7 T AJZ ] 189
h i
. - ¥ 2 10.1
= Absolute Maximum Ratings (Ta = 25°C) n:i:ﬂi A 56 08— T e |
Item Symbol Rated value A 33 /I (1'9)(1.6) ‘m |
Emitter Forward current Ie 50 mA (see note) 11454 3oz - (8} 1742 0-5?31’
5849} } 3541 1.3 * 7601 —
Pulse forward current lep - 7304 584 (see note)
Reverse Voltage Vg 4V 7.3+81
Detector Collector-Emitter voltage Veeo 30V 17 2 —=
Emitter-Collector voltage Veeo 5V
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1) Internal Circuit
Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -40°C to 85°C ‘ CA
- —AC
Soldering temperature Tsol - e
Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C. T j B KE

Note: The asterisked dimension is specified by datum A only.

m Electrical and Optical Characteristics (Ta = 25°C)

Unless otherwise specified, the tolerances are as shown below.

865

Item Symbol Value Condition
Emitter Forward voltage Ve 1.2V typ., 1.5V max. IF =30 mA Dimensions Tolerence
Reverse current Ir 0.01 pA typ., 10 pA max. V=4V 3 mm max. +0.3
Peak emission wavelength e 940 nm typ. Ip =30 mA Terminal No. Name 3<mm<6 +0.375
Detector Light current I 0.5 mA min., 14 mA max. lp=20mA, Vg =5V A Anode 6 <mm<10 +0.45
Dark current In 200 nA max. Ve =10V, 0 x
C Collector 10<mm<18 +0.55
Leakage current ILEAK — — -
Collector-Emitter saturated | Voe (sat) | 0.1V typ., 0.4 V max. IF =20 mA, IL = 0.3 mA KE Cathode, Emitter 18 < mm < 30 065
voltage Recommended Mating Connectors:
Peak spectral sensitivity e 850 nm typ. V=5V Tyco Elctronics AMP 173977-3 (insulation displacement - type connector)
wavelength 175778-3 (crimp-type connector)
Rising time tr B us typ. Vee=5V,R. =100 I =1mA 179228-3 (crimp-type connector)
Falling time tf 8 us typ. Vee =56V, R =100, I =1 mA
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Photomicrosensor (Actuator Mounted) - EE-SA107-P2 OMRON

® Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating

TT 11T
50

g Pe \\ %
T @ b 1 %
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§ uf \ g
: N L E
E® 5
§ 8
i ¥ 1 -

[ Q

0 W 0 ™ w e 8 10
Ambient temperature Ta (°C)
Light Current vs. Collector-Emitter
Voltage Characteristics (Typical)

'Ta=25°C
3 riaaotd
: 1T
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o]

e 1
IF = 40 mA

H= L

I = 20 mA

1

Light current 1 (mA)

2 ||F = Jn ma |
& 7 8 9 W
Collector-Emitter voltage Vce (V)

Response Time vs. Load Resis-
tance Characteristics (Typical)

10,000 ==

H

Forward Current vs. Forward
Voltage Characteristics (Typical)

|
el Ta = 25°C
*® i T

Ta=70°C

T
LU
i

L

Forward current |r(mA)

a 02 D4 DS QOB 1 12 14 16 18
Forward voltage Ve (V)
Relative Light Current vs. Ambi-
ent Temperature Characteristics

Light Current vs. Forward Current
Characteristics (Typical)

Ta= 25°C

Veg = 10V
_— 8 |
T A
— 4
% .
—_— 8 |
=
5 L7
E pd .
[¥] /f' E
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— 2 —1
[ ¥ [ |
| |
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Forward current Iz (mA)
Dark Current vs. Ambient
Temperature Characteristics

(Typical) (Typical)

20 T T A
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2 1 ol itk
z g
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£ -
B 7] - E
5 | g
= =
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3
&
1

40 20 o 0 40 80 8 100
Ambient temperature Ta (*C)
Sensing Position Characteristics

(Typical)

5

Response time tr, tf (18)

i Iilnolf i

Load resistance R (ke2)

120 Tr = 20 mA
Vg = 10V
Ta=25°C
\ (Center of .
optical axis) =78
w0 T

Relative light current 1 (%)
2

ol \

086 025 ¢ 026 05 07 10

Distance d (mm)

Actuator Dimensions

2,001
e 200 0 102 30 W W e 0 W W

Ambient temperature Ta (°C)

Response Time Measurement
Circuit

Dutput

L — 14.7:0.05

- — 20

Note: 1. Make sure that the portions marked with dotted lines have no burrs.
2. The material of the actuator must be selected by considering the infrared permeability of the actuator.
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Photomicrosensor (Actuator Mounted) - EE-SA407-P2 OMRON

Features
m An actuator can be attached.
® Snap-in mounting model.

= Mounts to 1.0-, 1.2- and 1.6-mm-thick panels.
® High resolution with a 0.5-mm-wide sensing

aperture.
m \Vith a 3.6-mm-wide slot.

® Photo IC output signals directly connect with

logic circuit and TTL.

® Connects to Tyco Electronics AMP’s CT-series

connectors.

Specifications

= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value

Power supply voltage Vee A
Output voltage Vour 28V
Output current lout 16 mA
Permissable output dissipation Pout 250 mW (see note)
Ambient temperature Operating Topr -20°C to 75°C

Storage Tstg -40°C to 85°C
Soldering temperature Tsol -

Note: Refer to the temperature rating chart if the ambient temperature exceeds 25°C.

m Electrical and Optical Characteristics (Ta = 25°C, Vgc =5V +10%)

Item Symbol Value Condition
Current consumption lec 30 mA max. With and without incident
Low-level output voltage Vor 0.35 V max. louT = 16 mA with incident
High-level output voltage Vo (Ve % 0.8) V min, Vout = Voo without incident, R = 47 kQ
Response frequency f 3 kHz min. Vaout = Voo, R =47 k2 (see note)

Note: The value of the response frequency is measured by

rotating the disk as shown below.

]
0.5 mm
t=0.2mm

Disk
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Photomicrosensor (Actuator Mounted) - EE-SA407-P2 OMRON

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

*—8.5—1-—*(18,5}‘-—"
It

T I Hel-—1 ano
(87 6r02(d) RB—-1+++-—FH - out
| 43 | =T vee
26 ' 175489-3
) 152 12 (Tyco Electronics AMP) o
0.5 (Aperture width) ’ 2.27 dia.
L |
e / s Y
24 7 . N
(5.5) Optical axis
LE%L— sa’” '] [ e (186)
ch 156 1 (5|.8? |
¥ " 10.1
® 56 08~ i - ) | A
‘n:H]' 33 1 {1.8) I I;'
7 (1.9) |

1175 3402 ()= 1,734 05151

5.8183 t 3583 13784 764y

7.3%54 5.8+41 (see note)

73581
P17 33—

Internal Circuit

Photomicrosensor (Actuator Mounted) - EE-SA407-P2 OMRON

—O v
N —1—0 o0
N —O 6
Note: The asterisked dimension is specified by datum A only.
Unless otherwise specified, the tolerances are as shown below.
Dimensions Tolerence
3 mm max. +0.3
Terminal No. Name 3<mm<6 +0.375
\% Power Supply (Vo) 6 <mm<10 +0.45
(0] Output (OUT) 10<mm<18 +0.55
G Ground(GND) 18 <mm < 30 +0.65

Recommended Mating Connectors:
Tyco Elctronics AMP
175778-3 (crimp-type connector)
173977-3 (crimp-type connector)

179228-3 (insulation displacement - type connector)
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m Engineering Data

Output Allowable Dissipation vs.

Sensing Position Characteristics

Ambient Temperature Characteristics (Typical)
? [ d I 0:0.3 I | Yec= 5y
= U=l 3 mm \ s

£ ! ! S Ta=25C
= %0 ! ! Ry = 47 k2
& 5 {
c W OFF - PR
2 D o

= Canter of optcal
%L | g ey
k=] \ | a :%-
- \_| E ef
g 1 | © g
5 | 3k
= - i E
5 oN % T
a ] g
g -0 20 0 20 0 €0 8 100 3 2 1 @ 1 2 3

Ambient temperature Ta (“C)

® Recommended Mounting Holes

10.9+01

13,4501

3.7+01
g
-
§

b

S

£

2.5+01

9.6:x01
7540

1.6+0.

17.1=01
ffort=1.0,1.2,1.6)

46401

* When mounting the Photomicrosensor to a panel with a hole
opened by pressing, make sure that the hole has no burrs. The
mounting strength of the Photomicrosensor will decrease if the
hale has burrs.

* When mounting the Photomicrosensor to a panel with a hole
opened by pressing, be sure to mount the Photomicrosensor on
the pressing side of the panel.

* The mounting strength of the Photormicrosensor will increase if

the Photomicrosensor is mounted to a panel with a hole that is
only a little larger than the size of the Photomicrosensor, in which
case, however, it will be difficult to mount the Photomicrosensor
to the panel. The mounting strength of the Photomicrosensor will

Actuator Dimensions

3 Dadia.

b= 186mm

decrease if the Pholomicrosensor is mounted to a panel with a
hole that is comparatively larger than the size of the
Photomicrosensor, in which case, however, it will be easy to
mount the Photomicrosensor to the panel. When mounting the
Photomicrosensor to a panel, open an appropriate hole for the
Photomicrosensor according to the application.

After mounting the Photomicrosensor to any panel, make sure
that the Photomicrosensor does not wobble.

When mounting the Photomicrosensor to a molding with a hole,
make sure that the edges of the hole are sharp enough,
otherwise the Photomicrosensor may come fall out.

2101 dia,
Note: 1. Make sure that the portions
; marked with dolted lines

' have no burrs.

2. The material of the actuator
' must be selected by consid-

14.7 4008

17 24— =i - — =}

B ering the infrared perme-

ability of the actuator.
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Photomicrosensor-Relective - EE-SY124 omRrRON

= Features
® Ultra-compact model.

Photomicrosensor-Relective - EE-SY124 OomRrRON

Specifications
= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value
Emitter Forward current I 50 mA (see note 1)
Pulse foward current lgp 1 A (see note 2)
Reverse Voltage VR 4V
Detector Collector-Emitter voltage Veeo 30V
Emitter-Collector voltage Veco 5V
Collector current lo 20 mA
Collector dissipation Pc 75 mW (see note 1)
Ambient temperature Operating Topr -25°C to 85°C
Storage Tstg -40°C to 100°C
Soldering temperature Tsol 260°C (see note 3)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with frequency of 100 Hz.
3. Complete soldering within 10 seconds.

= Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition
Emitter Forward voltage Ve 1.2 Vtyp., 1.5 V max. lr =20 mA
Reverse current Ir 0.01 pA typ., 10 pA max.| VR =4V
Peak emission wavelength Ap 940 nm typ. le=4 mA
Detector Light current I 50 pA min., 300 pPA max. | =4 mA, Vge =2V
Aluminum-deposited surface,
d =1 mm (see note 1)
Dark current Ip 2 nA typ., 200 nA max. | Vee =10V, 0(x
Leakage current I eak 200 nA max. le=4mA Vge=2V
with no reflection
Collector-Emitter saturated voltage Ve (sat) |- -
Peak spectral sensitivity wavelength Ap 930 nm typ. Vee=10V
Rising time tr 35 ps typ. Vee =2V, R . =1kQ, I =100 pA
Falling time tf 25 ps typ. Vee=2V,R.=1kQ, I_=100 pA

Note: The letter ‘d’ indicates the distance between the top surface of the sensor and the sensing object.
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= Dimensions

Note: All units are in millimeters unless otherwise indicated.

.~ 4104

1.75 y_ Four, 0.153%

K c al o

(02) (04),
D center 3 & to 20°
T | o3
4:02 | [T
l T
T
' "\ Black PPS

Four, (0.4)
Four, 0.413%

Lead bending angle £ 15°

| Gate
1
I
Internal Circuit
K O—| |—O c
-~
A0— L—OE
Unless otherwise specified, the tolerances are +0.15 mm.
Terminal No. Name
A Anode
K Cathode
C Collector
E Emitter
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Photomicrosensor-Relective - EE-SY124 omRrRON Photomicrosensor-Relective - EE-SY125 OomRrRON

= Engineering Data = Features
Forward Current vs. Collector Light Current vs. Forward Current  Light Current vs. Collector—Emitter ® Ultra-compact model.
Dls:lpallon Temperature Rating Cha:cterlsllcs (Typical) Vul::ga Characteristics (Typical) = PCB surface mounting type.
= Ta=25C Ta = 25°C
z T
E & T Sensing object | I 300 |- srface -
f 5 g: ) udace g
= = m | - IF=10 mA
é .§ = . = zoa -
g 2 z z ﬁ”) ;
ey = g a0 g w=T mi ¥
£ % §7 1 fﬂ == =2 mA
U - . .
i R T N e s W w Specifications
Ambient temperatura Ta ("C) Forward current Iz (mA) Collector-Emitter voltage Vg (V)
Relative Light Current vs. Dark Current vs. Ambient Response Time vs. Load Resistance = Absolute Maximum Ratings (Ta = 25°C)
Ambient Temperature Temperature Characteristics Characteristics (Typical)
Characteristics (Typical) (Typical) Item Symbol Rated value
120 1ot : T e Emitter Forward current I 50 mA (see note 1)
FadmA VceE=20V TA=25'C
__im : | Voea2y 1 | | Pulse foward current lep 1 A (see note 2)
= 107 | AL=aTin |
e r\ o = 0 L Reverse Voltage Vg 4V
= = = ——Ftna i
= ped ; u — i Detector Collector-Emitter voltage Vceo 30V
£ 60 m o w =
2 = E i Emitter-Collector voltage Veco 5V
= 40 [ = 0 Ttk
JEZ“ g o 2 Collector current Ic 20 mA
_E = 3 g Collector dissipation Pc 75 mW (see note 1)
o - <
E Oas o 26 ) i 100 8 L 25 = ™ 100 = 's 60 E0 100 120 140 160 180 200 220 Ambient temperature Operating Topr -25°C to 85°C
Ambient temperature Ta (*C) Ambient temperature Ta (*C) Light current I {nA) Storage Tstg -40°C to 100°C
Response Time vs. Load Resistance  Sensing Distance Characteristics Relative Light Current vs. Soldering temperature Tsol 260°C (see note 3)
Characteristics (Typical) (Typical) Card Moving Distance (1) - - -
e o = Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
_néas-c' - IF=4mA 2. The pulse width is 10 ps maximum with frequency of 100 Hz.
— T g ) ety 3. Complete soldering within 10 seconds.
— ! ! = T T d=1mm
£l AL=AT kD) o Pttt = Ta=25T
il = ——— = = 2 I A.uﬁ:ﬂﬂﬂﬁ?&m § = . B .o o
2 e § = {- surlace E = Electrical and Optical Characteristics (Ta = 25°C)
= 40 [ s
8 R g - 5 “ e = Item Symbol Value Condition
m T 1 =
% g = g 20 : L Emitter Forward voltage Ve 1.2 Vtyp.,, 1.4 V max. I =20 mA
=
o i _ _ @ P T Reverse current In 0.01 pA typ., 10 JA max.| Vg =4 V
1 a 0 _
i wL' s\;“mo e :IO ESOA‘]W e " ! J ? ¢ : LR Peak emission wavelength e 950 nm typ. lr=4mA
ight current 1 (. Distance d (mm ing di
{mm) Gard maing distance: L (mm) Detector Light current I 50 pA min., 300 pA max.| lr =4 mA, Vg =2 V
. Aluminum-deposited surface,
Relative Collector Current vs. Response Time Measurement @ d =1 mm (see note 1)
Card Moving Distance (2) Circuit m | Taease
Sio IFed mA Dark current Ip 2 nA typ., 200 nA max. | Ve =10V, 00x
0 t + t t + VEE=2 V
_ A Input o_[_]_ i Leakage current ILeAk 200 nA max. lr=4mA V=2V
£ ol e with no reflection
= " o Culpul g, ?8 % L
= Tesies | B | ey w Collector-Emitter saturated voltage Vee (sat) |- -
R tr 1t
% X Peak spectral sensitivity wavelength Ap 930 nm typ. Ver =10V
Input. ———y [ Voe
% 4 - i_‘ﬂ Rising time tr 35 ps typ. Ve =2V, R.=1kQ, I =100 pA
= ] | o
g - ‘E L g =5 Sutput Falling time tf 25 ps typ. Veec=2V,R.=1kQ, I =100 pA
- 1 o 1 2 a 4 §
% s 3 Note: The letter ‘d’ indicates the distance between the top surface of the sensor and the sensing object.
2 P ¥
¥ 2 . 6 1 2 3 4 5 6 L J_.

Card moving distance L (mm)
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Photomicrosensor-Relective - EE-SY125

OomRrOoN

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

g TR E -0.05=—¢—=+0.1
-1.75-i—-
(04), 5 ‘ i S i
Detector center | 1 J |
! ' +02 04 |
i 3T T 7T 5 max

Rl F e
o te LGS

i center
Black PPS Cm ! EIK —!l_ l S |
~=0.15%3%

Internal Circuit

AO— —Oc

b

(O b E

Terminal No. Name Unless otherwise specified, the tolerances are +0.15 mm.
A Anode
K Cathode
C Collector
E Emitter

875

Photomicrosensor-Relective - EE-SY125

OomRron

= Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating

Forward current |¢ (mA)

Collector dissipation Pc (mW)

Ambient temperature Ta (*C)

Relative Light Current vs.
Ambient Temperature
Characteristics (Typical)

20

Q,
25 o a5 &0 75 100

Ambient temperature Ta (°C)

Relative light current 1L (%)
&

Response Time vs. Load Resistance
Characteristics (Typical)

1000

- Tas25C

FL=47 kit

g

AL-TH

AL=470 01

IE;

Response time Ir (us)

1
40 B0 B0 100 120 140 160 180 200 220

Light current I ()

Relative Collector Current vs.
Card Moving Distance (2)

IF = 4 ma
VeE=2V
d=1mm
Ta=25C

P 10 |
y [ Wiite | Biack |

Relative light current IL {%)

PRS-

o
2 1 0 1 2 3 4 5 B

Card moving distance L {mm)

Light Current vs. Forward Current
Characteristics (Typical)

cE=2V B
d=1mm
Sansing chject

o |- Alumnum-deposited
surface

Light current 1 (1A)
£

o 1] 10 15 20 25 a
Forward current Ig (mA)
Dark Current vs. Ambient
Temperature Characteristics
(Typical)

Light Current vs. Collector-Emitter
Voltage Characteristics (Typical)

Ta=26C
d=1mm
S it =15 mA
Auminum-deposied
suriane

ES

i
=

g

5

5]
=
2 =2 mA
i | -

a
0 2 4 & 8 1w 2

Collector—Emitter voltage Ve (V)

Response Time vs. Load Resistance
Characteristics (Typical)

108 ’
VCE=20V
1wt | | PAL=4T ki1
= i R e
< =& e ——F—F
g e = f——
=2 2 T ——
= E R e oy B
c oY S N N B, e AL=470 0
@ :  ALT00 -
1ot o : =
=2 = —
(&) (=]
= 7
@
0w —L L e —J [ ]
[ 25 50 75 100 40 60 80 100 120 140 160 180 200 220

Ambient temperature Ta (“C}

Sensing Distance Characteristics
(Typical}

[ Tu=25C
- | I =4 mh
= Voe=2V
=T "d=1mm
= m I Sensing abject
o | Auminum-deposited
= | surface
g° '
ERC] ,
S |
E s T
=] |
O e |
10 T
. |
2

Distance d (mm)

Response Time Measurement
Circuit

o n_l__l—

a0 %
Cutput g, 10% T
ir i
b
Input —'Wv—’_l_.—‘--- — V&c
s 4

Cutput

Light current Iy (nA)

Relative Light Current vs.
Card Moving Distance (1)

IF =4 mA
= Vo=2V
= Bl g-1mm
]
= Ta=25C
c
E 60
5
o
E &
o 3
= 1 ‘White | Black
s | | |
2 =2 1
= s
2 sa L=l
" o 1 2 3 4 & 6 7

Card moving distance L {mm)
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Photomicrosensor-Reflective - EE-SY193

OomRrOoN

= Features
m Ultra-compact model.
m PCB surface mounting type.

Photomicrosensor-Reflective - EE-SY193

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

Center of «——3.35— Center of Soldering terminal —;
detecting | (1.3) (1) emitter 1.1
element |~ T " = | element Base plate — (0.475) I
E A s 1 |
y. .‘ T 7
A i
o4 [N | 11
i ; IR [ I N - 1) i
| {
| — 0.475+0.3
t c K| ¥ 1 / ¥
(0.845) (0.25) -~ - (0.24) e e
o . Covering frame 0.7+0.3 0.720.3
Specifications (185) =+ = = =085
(0.825)
= Absolute Maximum Ratings (Ta = 25°C)
Internal Circuit Recommended
Item Symbol Rated value soldering patterns
Emitter Forward current le 25 mA (see note 1) c O—I |—O A
Pulse foward current lep 100 mA (see note 2) W 7 1.1 1
Reverse Voltage Vi 6V = A1
- - 0.85
Detector Collector-Emitter voltage Vceo 18V E O—' |—O K V
Emitter-Collector voltage Veco 4V ’ % - _t_‘] !
Collector current I 20 mA Leq5rbe g 5__-_I_‘ 165+
Collector dissipation Pc 75 mW (see note 1)
Ambient temperature Operating Topr -30°C to 80°C Unless otherwise specified, the tolerances are 0.2 mm.
Terminal No. Name
Storage Tstg -40°C to 85°C
5 A Anode
Reflow soldering Tsol 220°C (see note 3)
3 K Cathode
Manual soldering Tsol 300°C (see note 3)
C Collector
Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C. -
2. Duty: 1/100; Pulse width: 0.1 ms. E Emitter

3. Complete soldering within 10 seconds for reflow soldering and within 3 seconds for manual soldering.

= Electrical and Optical Characteristics (Ta = 25°C)

OomRron

Item Symbol Value Condition
Emitter Forward voltage Ve 1.1 Vtyp., 1.3 V. max. lr=4 mA
Reverse current Ir 10 pA max. Vg=6V
Peak emission wavelength Ap 940 nm typ. Ir =20 mA
Detector Light current I 100 pA min., Aluminum-deposited surface,
150 pA typ., lr=4mA Vee=2V,d=1mm
360 pA max. (see note 1)
Dark current Ip 100 nA max. Vee =10V, 0 0x
Leakage current ILEAk 1 pA max. lr=4mA,Veg=2V
Collector-Emitter saturated voltage Vee (sat) |- -
Peak spectral sensitivity wavelength Ap 900 nm typ. -
Rising time tr 25 ps typ. Vee=2V,R.=1kQ
Falling time tf 30 ps typ. Vec=2V,R.=1kQ

Note: The letter ‘d’ indicates the distance between the top surface of the sensor and the sensing object.
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Photomicrosensor-Reflective - EE-SY193
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= Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating

|ZDA
z =
< W w E
= 1+
o a
= & 0 =
= 2
E B
3 %
§® - g
g g
o 10 20
- 3

]
40 20 0 20 40 B0 B0 00

Ambient temperature Ta ("C)

Light Current vs. Collector-Emitter
Voltage Characteristics (Typical)

700
T Ta=257T
E 800 —
= =0
5 oo Ir: 10ma
E
§ 300
5
o - IF=dmA
100
0

o 2 4 & 8 W 12 14

Collector-Emitter voltage Ve (V)

Response Time vs. Load Resis-
tance Characteristics (Typical)

Forward Current vs. Forward
Voltage Characteristics (Typical)

120

— Ta =38
=<
E 10
m
—
=
g
5 @
o
5
2
g a0
2
0
a 02 04 06 08 1 12 14 18

Forward voltage Vi (V)

Relative Light Current vs. Ambient
Temperature Characteristics (Typical)

120
VeE=2 W Aumsrem deposted
18- o ma —— St
T

d=tmm | || t

Relative light current I (%)

W0 40 20 0 20 40 63 B0 100 10
Ambient temperature Ta (“C)

Sensing Distance Characteristics
(Typical)

Light Current vs. Forward Current
Characteristics (Typical)

Ta=25TC
VeE=2V
d=1mm

Asminum deposied
surface

Light current I, (mA)

Forward current I (m#A)

Dark Current vs. Ambient Temper-
ature Characteristics (Typical)

Dark current  |p (nA)

1
°-m-4u-znnzoanmso|m

Ambient temperature Ta (°C)

Sensing Position Characteristics
(Typical)

& = =
= e Ta=25T A deposited oy .
! = ) s = o e
= = EZZEZA | = ™
= g g
@ = B | { = [ ] i = B0
E = o d o
3 B = i 2 o
= @ ]
=]
a 2 4 2  a} -
F 8 5
v [:7} @
r = X m
1 10 Lo % 1 2 3 %z 06 [ [X] 12
Load resistance R (k) Distance d (mm)
Response Time Measurement
Circuit
Input g_—l_l_
-1
90 %
Output 10% -
tr 1
i
Innlli—“M—_I_ Veo
= Clutput

Photomicrosensor-Reflective - EE-SY193

OomRron

= Tape and Reel

Unit: mm (inch).

Reel
A [}
2405 = =
13105 dia,
21:08da |||
=0 i
- X
80 g
2] dia. 1803
dia.
/
Zi '
H '
0H0E =
Nagre =
Tape 240,05 -+ s e 159 dia. 175201
'
[
| Tomina o ————Gr— .
diractio
L i ] |4 astnos o
Wt 3.7
6} QO O o L '
— [ |
gt
e Pttt =l 0.8:+0.08 dia.

(1,15}

Tape configuration

Pans mounted -

—
B ——  Empty ——l

2 Pullout direction {40 mm min.)

Tape quantity
3,000 pcs./reel

3
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Photomicrosensor-Reflective - EE-SY193

Photomicrosensor-Reflective - EE-SY171

OomRron

Precautions

= Soldering Information

Reflow soldering
* The following soldering paste is recommended:
Melting temperature: 178 to 192°C
Composition: Sn 63%, Pb 37%
* The recommended thickness of the metal mask for screen
printing is between 0.2 and 0.25 mm.

 Set the reflow oven so that the temperature profile shown in the
following chart is obtained for the upper surface of the product
being soldered.

'

10 sec. max.
2501 —
=— 220°C max.

200
£ a7cts max. ). .
B
Ll 140 to 1B0°C 40 sec. ma
E l— B0to 120 50— kY

A0S ma, 1)

g

Time
Manual soldering
e Use “Sn 60" (60% tin and 40% lead) or solder with silver
content.
* Use a soldering iron of less than 25W, and keep the temperature
of the iron tip at 300°C or below.
* Solder each point for a maximum of three seconds.
 After soldering, allow the product to return to room temperature
before handling it.
Storage
To protect the product from the effects of humidity until the
package is opened, dry-box storage is recommended. If this is
not possible, store the product under the following conditions:
Temperature: 10 to 30°C
Humidity: 60% max.
The product is packed in a humidity-proof envelope. Reflow
soldering must be done within 48 hours after opening the
envelope, during which time the product must be stored under
30°C at 80% maximum humidity.
If it is necessary to store the product after opening the envelope,
use dry-box storage or reseal the envelope.
Baking
If a product has remained packed in a humidity-proof envelope for
six months or more, or if more than 48 hours have lapsed since
the envelope was opened, bake the product under the following
conditions before use:
Reel: 60°C for 24 hours or more
Bulk: 80°C for 4 hours or more
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= Features
® 3 mm tall, thin model.

Specifications

= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value
Emitter Forward current Ig 50 mA (see note 1)
Pulse foward current Irp 1 A (see note 2)
Reverse Voltage Vg 4V
Detector Collector-Emitter voltage Veeo 30V
Emitter-Collector voltage Veco -
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1)
Ambient temperature Operating Topr -40°C to 85°C
Storage Tstg -40°C to 85°C
Soldering temperature Tsol 260°C (see note 3)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with frequency of 100 Hz.
3. Complete soldering within 10 seconds.

= Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition
Emitter Forward voltage Ve 1.2 Vtyp.,, 1.5V max. Ir =30 mA
Reverse current Ir 0.01 pA typ., 10 pAmax.| Vg =4V
Peak emission wavelength Ap 940 nm typ. Ir =20 mA
Detector Light current I 50 pA min., lr=20mA, Vcg =10V
500 pA max. White paper with a relection ratio
of 90%, d = 3.5 mm (see note)
Dark current Ip 2 nA typ., 200 nA max. | Vge =10V, 00x
Leakage current I eAk 2 pA max. lr=20mA, Vce =10V
with no reflection
Collector-Emitter saturated voltage Vee (sat) |- -
Peak spectral sensitivity wavelength Ap 850 nm typ. Veec =10V
Rising time tr 30 ps typ. Vee=5V,R.=1KkQ, IL=1mA
Falling time tf 30 ps typ. Vee =5V, R =1kQ, . =1mA

Note: The letter ‘d’ indicates the distance between the top surface of the sensor and the sensing object.
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Photomicrosensor-Reflective - EE-SY171 omRrRON

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

Two, 2 dia Two 1.2dia.  Anode mark
3
I

Photomicrosensor-Reflective - EE-SY171

OomRron

|
c 14
[ 1541
[ |
I [ !
3 IF |
| | |
55%1 | o3 Four, 0.25
Internal Circuit
AO— —Oc
A w
o a
Kk O— Lo«
Unless otherwise specified, the tolerances are as shown below.
Terminal No. Name Dimensions Tolerence
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
C Collector 6<mm<10 +0.45
E Emitter 10<mm<18 +0.55
18 < mm < 30 +0.65
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= Engineering Data

Forward Current vs. Collector Light Current vs. Forward Current

Light Current vs. Collector—Emitter

Dissipation Temperature Rating Characteristics (Typical) Voltage Characteristics (Typical)
o f2=25C
L3 e T [d=35mm
Ta=25C )
i | | E asaf- V::s =10V // ol Sensing chyect White
T m 1 £ — ol d=35mm | A — ol PAPETwih a reflection I = 40 mA
E | o z Sensing objec P < factar of 90%
= Pe ! o = 3% White paper with a 7 = — |
— \ | s = reflection factor of A = |1 P =30mA
g I @ = i I R 0 = ~ /m
E T INY = g = P g “lp=20ma
z N\ 2 5 [ 1 E w1 | %/ ,
T ® S E w— e | —T |
a \ 5 5 / 5 = [ —
E y! N g = oA = 100 II|-=1 mA
o = 0 ,/ 1 P ]
8 o | | a
0 x o 2 & 8 M W0 & 10 18 20 25 30 35 40 45 5O o 5 10 15 ] ] =

Ambient temperature Ta ("C} Forward current lg (mA)
Relative Light Current vs. Dark Current vs. Ambient
Ambient Temperature Temperature Characteristics

Characteristics (Typical) (Typical)

1 10,000
Ip = 20 mi
BEE:;
10 f—— —
//__-"'""-.
| |

Ve

Dark current o (nA)
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Photomicrosensor-Reflective - EE-SY169B omRrRON Photomicrosensor-Reflective - EE-SY169B omRroN

Features = Dimensions
® High-quality model with plastic lenses. Note: All units are in millimeters unless otherwise indicated.

® Highly precise sensing range with a tolerance
of £0.6 mm horizontally and vertically.

® | imited reflective model Red LED.
® Red LED. 1+
Bxo03 —/_|:/E
=
. pe . ]
Specifications Suriace A — H H
Itos l| I _I_ 305 li
= Absolute Maximum Ratings (Ta = 25°C) 4 1s01de ||| 1oa 02
Item Symbol Rated value 4.8—
(see ngha
Emitter Forward current Ie 40 mA (see note 1) [éeeII?:m
Pulse foward current Iep 300 mA (see note 2) 05 |-3.2+—7tu.1—~l
Reverse Voltage VR 3V . —
Detector Collector-Emitter voltage Veeo 30V | - @ [ T
.-.E =
Emitter-Collector voltage Veco - E—r | ?
T T
Collector current I 20 mA 25
Collector dissipation Pc 100 mW (see note 1) Internal Circuit
Ambient temperature Operatin Topr 0°C to 70°C
I peratu perating p AO Oc , . .
Storage Tstg -20°C to 80°C Note: T!wese ghmen;mns are for the surface A. Other lead wire
" pitch dimensions are for the case surface.
Soldering temperature Tsol 260°C (see note 3) - Ta
Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C. K O_I |_O E

2. The pulse width is 10 pys maximum with frequency of 100 Hz.

3. Complete soldering within 10 seconds.
Unless otherwise specified, the tolerances are as shown below.

= Electrical and Optical Characteristics (Ta = 25°C) Terminal No. Namo Dimonsions Tolerence
ltem Symbol Value Condition A Anode 3 mm max. +0.3
Emitter Forward voltage Ve 1.85Vtyp., 2.3V max. |Ir=20mA K Cathode 3<mm<6 +0.375
Reverse current In 0.01 pA typ., 10 pA max.| Vg = 3V C Collector 6 <mm=<10 +0.45
Peak emission wavelength Ap 660 nm typ. Ir = 20 mA E Emitter 10<mm<18 +0.55
Detector Light current I 16 pA min., lr=20mA, Ve =5V 18 <mm <30 +0.65
2,000 pA max. White paper with a reflection ratio
of 90%, d = 4 mm (see note)
Dark current Ip 2 nAtyp., 200 nA max. | Vee =5V, 00x
Leakage current ILeak 2 pA max. le=10mA, Vge =10V
with no reflection
Collector-Emitter saturated voltage Vee (sat) |- -
Peak spectral sensitivity wavelength Ap 850 nm typ. Vec=5V
Rising time tr 30 ps typ. Vee=5V,R.=1kQ, I =1mA
Falling time tf 30 ps typ. Vee=5V,R.=1kQ,IL=1mA

Note: The letter ‘d’ indicates the distance between the top surface of the sensor and the sensing object.
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Photomicrosensor-Reflective - EE-SY169B OMmRON Photomicrosensor (Reflective) - EE-SY113 OmRON

= Engineering Data Features
Forward Current vs. Collector Light Current vs. Forward Current  Light Current vs. Collector-Emitter = Compact reflective Photomicrosensor
Dissipation Temperature Rating Characteristics (Typical) Voltage Characteristics (Typical) (EE-SY110) with a moulded housing and
i [Jiiffmc dust-tight cover.
= ; el bisct: White
T v = 1ac0 =5 B et Wil a refaction Tr = 40 mA ]
= £ z g temfaciorofs :
Ao [+ = 1200 =
g S o 5 i =30 mA
T = = = |
= \ 5 — 1o = um J—’r‘.
5 =2 = - B T ]
= ® \ a g 800 g L I =20 mA
b R\ & 3 aw 3 I —="T |
g [ ) < %1 400 /] "s, 2] i I|—I= 10 mA S .f. .
£ = - d ! O am +
5 o R e N ot pecifications
| B - -
e © e 0 ——— = Absolute Maximum Ratings (Ta = 25°C)
Ambient temperature Ta (*C) Forward current | (mA) Collector-Emitter voltage Ve (V) Item Symbol Rated value
Relative Light Current vs. Dark Current vs. Ambient Response Time vs. Load 4
Ambient Temperature Temperature Characteristics Resistance Characteristics Emitter Forward current Ie 50 mA (see note 1)
Characteristics (Typical) (Tyli:;:éal} (T‘:E::a” : Pulse forward current Iep 1 A (see note 2)
sy | I,éQDn"\a\ E Vo =10V === % v
= Vep =5V FP M v - il Reverse Voltage Vg 4V
":’ 1o p— - Er == ‘é" T - Il -
= E o 1=t =L Detector Collector-Emitter voltage Veeo 30V
z a =" o =
§ / R = I IS4 Emitter-Collector voltage VEeco -
3 I - @
° 7 | g F E ™ Collector current [ 20 mA
£ / = ) = @
E B ; % — 3 g Collector dissipation Pc 100 mW (see note 1)
3! 10}
= 8 = — & Ambient temperature Operating Topr -40°C to 80°C
3 | o = & ]|
L4 | = = il Storage Tstg -40°C to 85°C
m—lﬂ -20 o n 40 L] A 1o ¢ m‘Jﬂ 2040 0 10 20 30 40 50 & 70 B0 90 oo o 1 10 s C
Idering t t Tsol 260° te 3
Ambient temperature Ta (°C) Ambient temperature Ta ("C) Load resistance R (k<) ocering temperature > (seanote 3)
Sensing Distance Characteristics Sensing Position Characteristics  Sensing Position Characteristics Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
(Typical) (Typical) (Typical) 2. The pulse width is 10 ps maximum with a frequency of 100Hz.
IF = 20 mA, 3. Complete soldering within 10 seconds.
120 p————— Sensing object: Whia R Vep=5Y
Tazase | g ¢ = 20 mA’ paper with a reflection e Ta=325C
{\ IF =20 mA = Vepe=5W  factorof 80% R sl d1=4mm [
e = | Rt Bl i ! £y - 5 ¥ 2 ar =
z \ Voe =19V | = ? I = Fencing oblact m Electrical and Optical Characteristics (Ta = 25°C)
<= Sensing cb- o | —dy=35mm | for = A ke me{s\:;nor
E f \ f:‘w"‘:::; A E Ll g: = j-g i i E of 90% e | Item Symbol Value Condition
z ot :;:‘;“é%"};ﬁc‘ N 2 | Z = =g o> 11 Emitter Forward voltage Vi 1.2V typ., 1.5V max, Ip =30 mA
3 I \ | | £ E Oires- =—| } & Reverse current Ir 0.01 pA typ., 10 pA max. Vp=4V
= 0 2 = -
§3 | \ o © | } Peak emission wavelength e 940 nm typ. IF = 20 mA
100 - AN E E t E * T Detector Light current I 160 pA min., 1,600 pA max. IF=20mA, Vee=10V
/ | T & Lt £ |__‘ /T/ | White paper with a reflection ratio
% T R T of 80%, d = 4.4 mm (see note)
a 1 2 E 4 5 & 7 & ¥ 10 1 2 ] 4 s L] i
Distance d (mm) Distance d; (mm) Distance d; (mm) Dark current Ip 2 nA typ., 200 nA max. Ve =10V, 0 fx
Sensing Angle Characteristics Sensing Angle Characteristics Response Time Measurement Leakage current ILEAK 2 pA max. IF = 20 mA, Vg = 10 V with no
(Typical) (Typical) Circuit reflection
Ta - 11, = A
o v 19 = 3 mA VL C -Emitter Veg (sat) -
g [k A g | o o—1 — voltage
4 A, i Neg= 10y o - RepIATE e - ! 0 % Peak spectral sensitivity he 850 nm typ. Vee =10V
= \“ = Ror of D% = r Dutput 0% — wavelength
[= L (= T
& g : I H Rising time tr 30 ps typ. Voo =5V, R =1k2 Ip =1mA
LY
3 . MY 3 Input ——Ah L——- Falling time tf 30 ps typ. Vec =5V, R =1k, I =1mA
= Pl b, = o e —,l: — - - :
=4 o =2 ¥ = K Note: The letter “d" indicates the distance between the top surface of the sensor and the sensing object.
2 r “hem 2 T oup
= T e T w =
2 Sensing object Whits paper 2 ¥R
wulhla |eﬂlecllion factor of 90% J_
-3 20 -1 L] ®° 20 20 -10 L 0 0 =
Angle deviation 8 (°} Angle deviation 8 ()
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Photomicrosensor (Reflective) - EE-SY113 OmRON

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

Four, 0.5 i

15.2
|
T v
_______ +------- 19
L X N
G0z /
lr e e
o4 U [ Four, 0.25
S
! 1510 18 |

Unless otherwise specified, the tolerances are as shown below.

Photomicrosensor (Reflective) - EE-SY113

OMmRON

m Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating

J N\
) AN

4 B 0 ® 40 & &1 180

Forward current | (mA)

-]
Collector dissipation Pc (mW)

Ambient temperature Ta ("C)

Relative Light Current vs.
Ambient Temperature
Characteristics (Typical)

T T
| ! 4 I =20 mA
| | VC'=5F

3

AT N

£l

Relative light current 1 (%)

|
e e EECECEC L

Ambient temperature Ta (°C)
Sensing Distance Characteristics

(Typical)

Light Current vs. Forward Current
Characteristics (Typical)

Ve =10V
d=44mm o
1 I B 1
enEing object White paper
with a reflection fal:blolr of 90% |

Light current | (pA)

ar v ] —"
Forward current |g (mA)
Dark Current vs. Ambient

Temperature Characteristics
(Typical)

Dark current | p(nA)

000

‘-U-N-WO 10 20 30 40 50 A2 TO BD 8O
Ambient temperature Ta ("C)
Sensing Position Characteristics

(Typical)

Light Current vs. Collector-Emitter
Voltage Characteristics (Typical)

_d=44mm
Sensing caject White ~ Ty T

—_—
2zt paperwith & refiaction
factor of 80%

z . g O
=30 mA —

E LA e ]

= d |

= 14 -

2 .l | |

g 1F=IZUH\A

S e ]

£ o F=10mA  —|

-

8 E =

Collector-Emitter voltage Ve (V)

Response Time vs. Load
Resistance Characteristics

Response time tr, tf (18)

Load resistance Ry (k)

Sensing Angle Characteristics
(Typical)

saor- IF =20 mA

Terminal No. Name Dimensions Tolerence
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
C Collector 6<mm<10 +0.45
E Emitter 10<mm<18 +0.55
18 <mm <30 +0.65
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- Ta=26C ===
=== Pltihi-— — Vee =10V -
Veg=10¥ o = = Ta=25°C = "
Sefsing dbjact: White paper | = el dy=44mm - — e
wilh 8 reflaction facior of B = Sensing objact: | = o
%: = a0 |-White paper  _ _l t
— g with a reflection g
= E factar of 80% | E
(=] L=
< b= | £ ¢
£ 2 =
: : L :
E E E — White
9 =2 20 -L— 1 | aper with & reflection
~ & | dz Dl"-‘c"'"" & | i T -L;qu: ::Inn!: i '
o 1

1w 26 38 49 53 8D 4 2 0 © W 20 N 40

Distance dy (mm) Angle deviation 6 (")

Distance d (mm)

Response Time Measurement

Circuit
e L
nput . ——
a0 %
Cutput 10 %
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Photomicrosensor-Reflective - EE-SY313/314 omRrRON

Photomicrosensor-Reflective - EE-SY313/314 OomRrRON

= Features

® |ncorporates an IC chip with a built-in
detector element and amplifier.

m |ncorporates a detector element with a built-in
temperature compensation circuit.

m Compact reflective Photomicrosensor
(EE-SY310/-SY410) with a molded housing
and a dust-tight cover.

= A wide supply voltage range: 4.5 to 16 VDC

® Directly connects with C-MOS and TTL.

® Dark ON model (EE-SY313)

® | ight ON model (EE-SY413)

= Electrical and Optical Characteristics (Ta = 25°C)

Specifications
= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Value Condition
Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. lr =20 mA
Reverse current Ir 0.01 pA typ., 10 pA max. Vg=4V
Peak emission wavelength Ap 920 nm typ. lr=20 mA
Low-level output voltage VoL 0.12 V typ., 0.4 V max. Vec=4.5t016V, Ig. = 16 mA,

without incident light (EE-SY313),
with incident light (EE-SY413) (see
notes 1 & 2)

Item Symbol Rated value

Emitter Forward current Ig 50 mA (see note 1)

Pulse foward current Irp 1 A (see note 2)

Reverse Voltage VR 4V
Detector Power supply voltage Vee 16V

Output voltage Vour 28V

Output current lout 16 mA

Per ible output dissipation | Poyr 250 mW (see note 1)
Ambient temperature Operating Topr -40°C to 65°C

Storage Tstg -40°C to 85°C
Soldering temperature Tsol 260°C (see note 2)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with frequency of 100 Hz.
3. Complete soldering within 10 seconds.

891

High-level output voltage lon 15V min. Vee = 16V, R = 1 kQ, with
incident light (EE-SY313), without
incident light (EE-SY413) (see
notes 1 & 2)
Current consumption lcc 3.2 mA typ., 10 mA max. Vec =16V
Peak spectral sensitivity wavelength | \p 870 nm typ. Vec=4.5t016 V
LED current when output is OFF ler 10 mA typ., 20 mA max. Vec=4.5t016 V
LED current when output is ON
Hysteresis AH 17% typ. Vec =4.51t0 16V
Response frequency f 50 Hz min. Ve =451t016V, | =20 mA, lo. = 16mA
Response delay time tpin (tpy) | 3 ps min. Vec=45t016V, [r =20 mA, lo,. = 16mA
Response delay time tpuL (tpun) | 20 ps typ. Vec=451t016V, |- =20 mA, lo. = 16mA
= Dimensions
Note: All units are in millimeters unless otherwise indicated.
, 25 FV0. 05 12—+ o7
N IRRD B ¥
5 = %\‘—AEH- {:L_:} -= =:2T;_""rg 62+az
125 Voo + """"" K
2+02 15.2+02

| Btoz

" Internal Circuit’

A O —O v
Y —O o
—_
K O— —0 G Unless otherwise specified, the tolerances are as shown right.
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Photomicrosensor-Reflective - EE-SY313/314

OomRrOoN

Terminal No. Name Dimensions Tolerence
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
\ Power supply Vec 6<mm<10 +0.45
[¢] Output (OUT) 10<mm<18 +0.55
G Ground (GND) 18 < mm < 30 +0.65

Note: 1. “With incident light” denotes the condition whereby the
light reflected by white paper with a reflection factor of
90% at a sensing distance of 4.4 mm is received by the
photo IC when the forward current (I¢) of the LED is
20 mA.

2. Sensing object: White paper with a reflection factor of
90% at a sensing distance of 4.4 mm.

3. Hysteresis denotes the difference in forward LED
current value, expressed in percentage, calculated from
the respective forward LED currents when the photo IC
is turned from ON to OFF and when the photo IC is
turned from OFF to ON.

Input Input
OL—_L__ o_"’

4. The value of the response frequency is measured by
rotating the disk as shown below.

]
2L

5. The following illustrations show the‘ definition of
response delay time. The value in the parentheses
applies to the EESY413.

| —=t  Ouput] —
Chutpat | —_— |
0 || L ] ==t
LT [=TR) Oee) | RLET

EE-SY313 EE-SY413 |
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Photomicrosensor-Reflective - EE-SY313/314

OMmRON

= Engineering Data

Note: The values in parentheses apply to EE-SY413.

Forward Current vs. Collector
Dissipation Temperature Rating
&

T 252

Forward current IF (mA)
]
H

‘o E

Ambient temperature Ta (°C)
LED Current vs. Ambient

Temperature Characteristics

(Typical)

T T T
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8 | R =3300 _
<
E sl Iry OFF (lir 0N} |
E h |
b . I
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g | .
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Q I |
] | v i
g it
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(I

Supply voltage Ve (V)
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Low-level Output Voltage vs.
Output Current (Typical)
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Sensing Position Characteristics

(Typical)

AR
2 ”%ﬁﬁﬁﬂw /
£ +| taskr af B0% e T
E 1T AN/
h'
o y \k:. perate /\f\
F{eIPas \
\

1
0 2z 4 & B 10 12 14 18 1B 20

Distance dq (mm)

894




Photomicrosensor (Reflective) - EE-SF5(-B)

OMmRON

Features

= Dust-tight construction.

= With a visible-light intercepting filter
which allows objects to be sensed

without being greatly influenced by the
light radiated from fluorescent lamps.

= Mounted with M2 screws.
= Model with soldering terminals (EE-SF5).
= Model with PCB terminals (EE-SF5-B).

Specifications

= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value
Emitter Forward current I 50 mA (see note 1)
Pulse forward current lep 1 A (see note 2)
Reverse Voltage Vg 4V
Detector Collector-Emitter voltage Veeo 30V
Emitter-Collector voltage Veco -
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1)
Ambient temperature Operating Topr -25°C to 80°C
Storage Tstg -30°C to 80°C
Soldering temperature Tsol 260°C (see note 3)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 ps maximum with a frequency of 100Hz.

3. Complete soldering within 10 seconds.

m Electrical and Optical Characteristics (Ta = 25°C)

Photomicrosensor (Reflective) - EE-SF5(-B)

OMmRON

Item Symbol Value Condition
Emitter Forward voltage VE 1.2V typ, 1.5V max. Ig =30 mA
Reverse current Ir 0.01 pA typ., 10 pA max. V=4V
Peak emission wavelength p 940 nm typ. Ig =20 mA
Detector Light current I 200 pA min., 2,000 pA max. e =20mA, Ve = 10V
White paper with a reflection ratio
of 90%, d = 5 mm (see note)
Dark current Io 2 nAtyp., 200 nA max. Vee=10V,0ix
Leakage current ILEak 2 pA max. Ig =20 mA, Vg = 10V with no
reflection
Collector-Emitter saturated Vg (sat) - -
voltage
Peak spectral sensitivity hp 850 nm typ. Ve =10V
Rising time tr 30 s typ. Vee=5V,RL =1k, | =1mA
Falling time tf 30 us typ. Vee=5V.R =1k, | = 1mA

Note: The letter "d" indicates the distance between the top surface of the sensor and the sensing object.

895

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

—13

Four, 0.256 <}

Internal Circuit

Matted

19dia. | s 22dia hole 03 —H—54— 03 54—
AV 1y
=
hd

|
I
Il
i

06

EE-SF5-B

AC 1 [ Cc
R
KO ' : QE
Unless otherwise specified, the tolerances are as shown below.
Terminal No. Name Dimensions Tolerance
A Anode 3 mm max. +0.3
K Cathode 3<mm<6 +0.375
C Collector 6 <mm=<10 +0.45
E Emitter 10<mm<18 +0.55
18 < mm < 30 +0.65
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Photomicrosensor (Reflective) - EE-SF5(-B)

OMmRON

= Engineering Data

Forward Current vs. Collector
Dissipation Temperature Rating
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Photomicrosensor (Reflective) - EE-SY110 OmRON

Features

= Compact reflective model with a moulded
housing.

Specifications
= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value
Emitter Forward current I 50 mA (see note 1)
Pulse forward current lep 1 A (see note 2)
Reverse Voltage Vg 4V
Detector Collector-Emitter voltage Veeo 30V
Emitter-Collector voltage Veco -
Collector current Ic 20 mA
Collector dissipation Pc 100 mW (see note 1)
Ambient temperature Operating Topr -40°C to 85°C
Storage Tstg -40°C to 85°C
Soldering temperature Tsol 260°C (see note 3)

Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C.
2. The pulse width is 10 us maximum with a frequency of 100Hz.
3. Complete soldering within 10 seconds.

m Electrical and Optical Characteristics (Ta = 25°C)

Item Symbol Value Condition
Emitter Forward voltage Vg 1.2 Viyp., 1.5V max. IF =30 mA
Reverse current Ir 0.07 pA typ., 10 wA max. V=4V
Peak emission wavelength ) 940 nm typ. lr=20mA
Detector Light current I 200 pA min., 2,000 pA max. lF=20mA Vee =10V

White paper with a reflection ratio
of 90%, d = 5 mm (see note)

Dark current In 2 nA typ., 200 nA max. Ve =10V, 0 fx
Leakage current ILEaK 2 A max. le =20 mA, Vze = 10 V with no
reflection

Collector-Emitter saturated Ve (sat) -—

voltage

Peak spectral sensitivity hp 850 nm typ. Ve =10V

wavelength
Rising time tr 30 ps typ. Vee=5V,RL =1k IL=1mA
Falling time tf 30 ps typ. Ve =5V, R =1k, I =1mA

Note: The letter "d” indicates the distance between the top surface of the sensor and the sensing object.
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Photomicrosensor (Reflective) - EE-SY110 OmRON Photomicrosensor (Reflective) - EE-SY110 OmRON

= Dimensions = Engineering Data
Note: All units are in millimeters unless otherwise indicated. Forward Current vs. Collector Light Current vs. Forward Current  Light Current vs. Collector-Emitter
Dissipation Temperature Rating Characteristics (Typical) Volitage Characteristics (Typical)
12 © — 24 ~Sensing object iiha—r
l—4.5—~— 06 —'— 0.6 . s 3 y=sim | aa], Meckn acor ol 90X S
| | | ] Four, 0.5 = E Ve F 10V o GRpAREAE Tr= 40 m& |
E 1 A E 5 I L T i "] I
S [ B | : zzg:# T |t & Z % E i
I ———t— 4_&?3:? —_— + 25- -EL5 = \ 5 = - 4 ! - ::F = 30 mA
e — ] — - - g AT s 5 g T oz f‘r' i T
= | E - ek 3 P A i
: . K 2 \ 2 é : d é anl ] Itp =20 mA
! 2 ! £ =
Four, R1.5 @ 5 £ o : :
u?f ] t ,1 E et | ,/ = :;F =10 ma
| | 3 92—
| | 8 48 |
O B &3 -2 o 2 40 L = 190 o »n [0 50 o 5 10 45 20 F 30
15.2+0.2 | Ambient temperature Ta (°C) Forward current Ig (mA) Collector-Emitter voltage Vg (V)
| i I + 19 Relative Light Current vs. Dark Current vs. Ambient Response Time vs. Load
48 — i Ambient Temperature Temperature Characteristics Resistance Characteristics
1 \ \ Characteristics (Typical) (Typical) (Typical)
! — Fos = I r 2 20mA g
] l b | { Ve==5Y -
_M B-oz S . it z a
4TI Four,0.25 = , = =
= el E 9
| 1510 18 | & e h‘\\ 5 I
3 = / g g
= 5 =
= !
2 @
z T & g
Internal Circuit = koo ” e e s |
anO 20 o 0 40 L L "0 b ") 2010 0 10 20 30 40 50 &0 TO B0 80
Ambient temperature Ta (“C) Ambient temperature Ta (“C) Load resistance R|_(k2)
Sensing Distance Characteristics Sensing Position Characteristics Sensing Angle Characteristics
(Typical) (Typical) (Typical) Yoz 10y
d=8mm
00 g Ta_= 25°C . - . waor I = 20 mA Sansing object. _
it 303 = = * Voe =10V I 2 I
Unless otherwise specified, the tolerances are as shown below. . "s'.é{;‘.ﬁﬁ'ﬁﬁ,ar:'(:‘j' ite paper ~ | dy=5mm Ei- s | N gy
T s |with a reflecion factor of 90% 4 = Sensing object: / = 4 -
e ==" — == = | whi =
R == R ol /
Terminal No. Name Dimensions Tolerence € T~ 5 factor of 90% 5 o
] | o oy S i | 2
A Anode 3 mm max. +0.2 ‘a' ] = = £ = 5 ol | ] 5 7
K Cathode 3<mms<6 +0.24 £ If 2 / 2w
c Collector 6 <mm<10 +0.29 - 3 - 3 |
v @ Direction o
E Emitter 10 <mm<18 +0.35 s E= | |
Ll 10 20 a0 40 B0 &0 -3 -0 i o 10 w0 0 an
18 <mm < 30 +0.42 Distance d (mm) Distance dp (mm) Angle deviation f (%)

Response Time Measurement

Circuit
ot o L—
et
a0 %
Output 10 % ! .
tr tt
i
Input —— r-— VEE
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Photomicrosensor-Reflective - EE-SY310/410

OomRrOoN

Photomicrosensor-Reflective - EE-SY310/410

OomRron

= Features = Electrical and Optical Characteristics (Ta = 25°C)
® |ncorporates an IC chip with a built-in ltem Symbol Value Condition
detector element and ampl|f|er. Emitter Forward voltage Ve 1.2 Vtyp., 1.5V max. lr =20 mA
m |ncorporates a detector .elem.ent ‘WIth a built-in Reverse current I 0.01 pA typ., 10 pAmax. | Va =4V
temperature Compensatlon circuit. Peak emission wavelength Ap 920 nm typ. lr=20 mA
® Compact reflective model with a molded '
P Low-level output voltage VoL 0.12 V typ., 0.4 V max. Vec =4.510 16 V, lop. = 16 mA,
housing. without incident light (EE-SY310),
= A wide supply voltage range: 4.5 to 16 VDC J :’;2:10'292’;‘ light (EE-SY410) (see
m Dj i -
Directly connects with C-MOS and TTL. High-level output voltage Vou 15V min. Vee =16V, R = 1 kQ, with
® Dark ON model (EE-SY310) incident light (EE-SY310), without
. incident light (EE-SY410) (see
m | ight ON model (EE-SY410) notes 1 & 2)
Current consumption lcc 3.2 mA typ., 10 mA max. Vec =16V
Peak spectral sensitivity wavelength | \p 870 nm typ. Vec=4.5t016 V
SpeCificationS LED current when output is OFF ler 6 mA typ., 15 mA max. Vec=4.5t016 V
LED current when output is ON
= Absolute Maximum Ratings (Ta = 25°C) Hysteresis AH 17% typ. Voo = 451016 V
Item Symbol Rated value Response frequency f 50 Hz min. Vec=451016V, | =15 mA, lo. = 16mA
Emitter Forward current Ir 50 mA (see note 1) Response delay time tpiy (ter) | 3 ps min. Voc =451016V, [r=15mA, lo. = 16mA
Pulse foward current Iep 1 A (see note 2) Response delay time tpuL (tpun) | 20 ps typ. Vec=45t016V, [r=15mA, lo. = 16mA
Reverse Voltage VR 4V
Detector Power supply voltage Vee 16V u Dlmen5|0n5
Output voltage Vour 28V Note: All units are in millimeters unless otherwise indicated.
Output current lout 16 mA .
bl dissinati 12 {
Per output c [ on | Pour 250 mW (see note 1) 12 Five 0.5 , 45
Ambient temperature Operating Topr -40°C to 75°C G { 'l { ‘
Storage Tstg -40°C to 85°C _ 25— 25,44" g?
Soldering temperature Tsol 260°C (see note 2) - / L4 1
Note: 1. Refer to the temperature rating chart if the ambient temperature exceeds 25°C. 125 v T 1};1 5 '_} R2
2. The pulse width is 10 ps maximum with frequency of 100 Hz. wo. 51 wo.
3. Complete soldering within 10 seconds. 2102 152+02 |
y ‘
I 1i9
48 05 Five, 0.3
# —-l
']
PP 305 ” | B-oz
| | 151018
} 17 to 24

Internal Circuit

Unless otherwise specified, the tolerances are as shown right.

A C— —O v
IS
K O —O G
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Photomicrosensor-Reflective - EE-SY310/410 omRrRON Photomicrosensor-Reflective - EE-SY310/410 OomRrRON

Terminal No. Name Dimensions Tolerence u Englneerlng Data
A Anode 3 mm max. +0.2 Note: The values in parentheses apply to EE-SY413.
K Cathode 3<mm<6 +£0.24 Forward Current vs. Collector Forward Current vs. Forward LED Current vs. Supply Voltage
Dissipation Temperature Rating — Voltage Characteristics (Typical) (Typical)
v Power supply Ve 6 <mm<10 +0.29 7 = % i 5
E | Ta=25C
[¢] Output (OUT) 10<mm<18 +0.35 e o i | | | l Ri=1ka |
= 0 = 1] +—t g " =
G Ground (GND) 18 < mm < 30 £0.42 E ' c E Ta=_30C I I g .
2o o % T Ta=25C { L T
= = = Ta=T0% C | - 4
g \ « & E - ' =T E
Note: 1. “With incident light” denotes the condition whereby the 4. The value of the response frequency is measured by 5 \ o s | , ] 3 -
light reflected by white paper with a reflection factor of rotatlng the disk as shown below. o e \ 100 ﬁ"’ E - I 'g IFT ON (lgy OFF
90% at a sensing distance of 4.4 mm is received by the ] % ] | [ | ] o *
photo IC when the forward current (I¢) of the LED is § = = § o 1 T 4 '
20 mA. & S & | | | |
2. Sensing object: White paper with a reflection factor of 15 mm A T TR T = o 02 84 B8 08 1 1% 14 18 18 T TR e g
90% at a sensing distance of 4.4 mm. Ambient temperature Ta (“C) = Forward voltage Vi (V) Supply voltage Vg (V)
3. :i/rsfnrtejju: e:g;;izeind‘;:z::faz e' nc;c::ruv;';fd fl;fnlz LED Current vs. Ambient Low-level Output Voltage vs. Low-level Output Voltage vs.
the respective forward LED currents when the photo IC 5"“’“ I?mli’:;;mm Characteristics Output Current (Typical) grabri:cnlte‘rrles?g:ﬁm:ecalj
is turned from ON to OFF and when the photo IC is 5. The following illustrations show the definition of y}p ! a2 s
turned from OFF to ON. response delay time. The value in the parentheses Voo 5V = — ¥ ‘faﬁ:g T i N [ S VR
applies to the EESY410. ot —{—-—RL‘MO“ 1 s e sl 5 ""@ IF =0 m {15 ma) |
= | - - 1 uin =1 (3] o }.. v 1
A e ) s T TR P i e S
| —=1  Output W, = . r —— % — 2 sl =tema =
OOutpm: —1 , || —=t § 7 = g o —
|t [ v} __L [ 3 Ir7 O {IF7 OFF] | B s I g =
U} et B R = 3 - ! |
EE-SY310 EE-SY410 2 T 5 5 S E f 3 .
= ailial .I:u."_ § ;__. .I 11 = = B E [T ] =5MmA 1 .. __:
sl G 11 S z 1T
o | L o0 s, . 3 ol
-0 e 20 o 20 40 &0 30 - 1 w 100 -n-oo-)a--:muluznzo‘esnsnmn
Ambient temperafure Ta (“C) OCutput current I (MA) Ambient temperature Ta (“C)
Current Consumption vs. Supply Response Delay Time vs. Forward  Sensing Position Characteristics
Voltage (Typical) Current (Typical) (Typical)
= [} . - -
£ = J&s T TR TTT T,
" e tmAlTS |rnA5 5o RINe T " -'e;).:.u‘}qﬁun:nn» o i
= - ! =1 = [k efectiofem | | ]
s | i- :‘EE!L\KHLI_}I - = E Gl %-—-\.:\\
| Yo - bl
2 > 1 = PR - a ™ /4 N \j
E -l L @ 20— — @ ¢ il N
2 -1 E o (tecn) | | = B /\f\
8" z e ol IR /
¥ P AL Tl ] 2 2R A
@ © N d 1
G g : | | | ||
a 2 . 3 % o L 1 15 20 F- w » 40 o 2 4 [ u w0 12 14 M 18 M
Supply voltage Voo (V) & Forward eurrent |g (mA) Distance dq (mm)
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Photomicrosensor-Displacement - Z4D-B01

OomRrOoN

Photomicrosensor-Displacement - Z4D-B01

OomRron

= Features

m Easier control enabled by built-in processor

circuit.
® Resolution: £10 pym.

m Qperating area: 6.5+1 mm.

m Adapts well to changes in reflection factor

using division processing.

Specifications

= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Value Unit Features
Supply voltage Veo 7 VDC -
LED pulse light emission PLS 7 vDC LED
control signal
LED light emission pulse tFP 100 ms -
Operating temperature Topr -10 to 65 °C No freezing or condensation
Storage temperature Tstg -25 to 80 °C -

= Electrical and O

ptical Characteristics (Ta = -10°C to 65°C)

Item Symbol Rated value Remarks
Supply voltage Voc 5VDC+10% Ripple (p-p): 10 mV p-p max.
Output voltage ouT 0.2 VDC to (VCC-0.3) V (see note 1)
Response time tr 100 ps max. (see note 2)
LED pulse light emission PLS 3.5 VDC to VCC (see note 3)
control signal

Note: 1. Load impedance (between OUT-GND) is set at more than 10 kQ.

2. The time for output voltage to rise from 10% to 90% of the full output range.
3. Apply the voltage ranging from 3.5 V to VCC on the LED pulse light emission control signal terminal. In this case, a maximum

of 2 mA (typ.1 mA) current is sunk.

905

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

2-175489-4
9 (Tyco Electronics AMP}

q /7

Mounting reference plane -
i i 0.4
Emitter axis g 8.4205 fo .5 ‘
— 3 Two, 2 255 dia
\ (T8}
4 .1} 4
E ;r 1 L Two, 1 dia. B
l: AR ’J 5 o = %d,
|| i =
IIHUUU‘U i L= a \\u| I"IIII I IT T ”U’uu_
Center of =]
25 Detector - | \ ‘|_ 11.5 I 88 | o 2
18 \Two, 3.5 dia.
]
L] L]
Mounting Hole Dimensions Os o )
uw e o L]
- ° (2)
16+0.2 o o) o o : gg
9.1+02 . . Sl B A A2
T, 230 da , | : mgru;
2M3 Y ]
B ! 1
> | l»_i)—
| L] .
13
A0+03
Recommended Mating Connectors:
Tyco Electronics AMP 175778-4 (crimp-type connector)
173977-4 (press-fit connector)
Unless otherwise specified, the tolerances are as shown below.
Pin No. Remarks Dimensions Tolerence
1 PLS 3 mm max. +0.3
2 Vee 3<mm<6 +0.375
3 ouT 6<mm<10 +0.45
4 GND 10<mm<18 +0.55
18 < mm < 30 +0.65
30 < mm < 50 +0.8
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Photomicrosensor-Displacement - Z4D-B01 OMmRON Photomicrosensor-Displacement - Z4D-B01 OmRON

= Characteristics (Ta = -10°C to 65°C) = Circuit Diagram

Object: N8.5 Munsell paper with a relection factor of 70%.

Pin No. Remarks \ i
Operating area (see note 1) 6.5 +1 mm /

Sensitivity variation (see note 2) -1.4 mV/pm+10% max. p———

Vi [ outeur
VitV —

Resolution (see note 3) +10 pm max. (Ta = 25°C)

[k

Object
Linearity (see note 4) 2% F.S. (full scale) max. ASIC

Microprocessor
{Reference)

Muro-displacement Sensar
Note: 1. Distance from the mounting reference plane.

2. “Sensitivity” is defined as “inclination of divided output line” and the variation value between individual products of fluctuating
divided output voltage per unit length. ™ Engineering Data
Sensitivity = ~2—% (v
ensitivity = — - — (mV/um) Operating Distance Dependency of Object Temperature Pulsed Forward

Characteristics (Typical)  on Reflection Factor Characteristics (Typical) Current Rated Curve

Where VO: Output voltage when d=5.5 mm (Typical)

V2: Output voltage when d=7.5 mm
d: Distance from reference mounting plane to an object.
3. Value of electrical noise range of divided output signal converted to distance under the following conditions.

| Sensor I—l Sample and hold circuit I—l Oscilloscope

(1) Ripple noise of power supply: 10 mV p-p max.

(2) Sampling time of the sample and hold circuit: 50 psec
(3) Distance to object: Distance from the reference mounting plane is 6.5 mm+1 mm N -0 -m ¢ ® @ @ & W n C] [] w
** When the testing conditions are deviated from the above conditions, resolution changes. Operating distance (mm) Reflection factor of object (%) Ambient temperature ("C) Duty ratio (%)

For details, please consult OMRON sales representative.

]

H & BB

3

!
&

Output voltage (V)

Pulse width (tre )

Output change ratio (%)

Sensitivity change ratio (%)

4. The peak-to-peak value of the output error from the ideal line.
Calculation, based on a linearity of 2% F.S., is as follows:
(1) The conversion value based on the full scale distance: 2 mm 0.02 = 0.04 mm (40 pm)
(2) The conversion value based on the output voltage: 1.4 mV/pum 40 pm = 56 mV
(When the product sensitivity variation is 1.4 mV/um)

[+ zap-BO1

- Movable roller

L C: Virtual line paraliel to B. ] | D When sensitivity of a sensor is 1.4 mvim.
= // g linearity must be equal or less than 56 mi Rolk
oller
i — # Sensing motion
ineari
Z4D-B01  Sensing paper
o o]
7 w
gl & > L
= & A &l B: Straight kne that
£ 5 [ A Actual output curve. cannects V0 with V1
a g - - = s
a
______ L
- -
Operating area
do di

Detectable distance
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Photomicrosensor-Multi-beam Sensor - EY3A-312

OomRrOoN

= Features

® Simultaneously senses three objects
positioned differently, thus saving space.

® Ensures higher sensitivity and external light
interference resistivity than any other

photomicrosensor.

® Narrow sensing range ensures stable sensing
of a variety of sensing objects.

® 50mm and 80mm versions available
(EYB3A-308 & EY3A-351)

= Application Examples

Sensing of paper sizes.

Specifications

= Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rated value
Power supply voltage Veo 7V
Output voltage Vour 7V
Output current lout 10 mA
Ambient temperature Operating Topr 0°C to 65°C
Storage Tstg -15°C to 70°C

Note: 1. Make sure there is no icing or condensation when operating the sensor.

= Electrical and Optical Characteristics (Ta = 25°C)

ltem Value Condition

Power supply voltage 5V +5% -

Current consumption 50 mA max. Vec =5V, RL = o

Peak spectral sensitivity wavelength 300 mA max. Vec=5V,RL =0

Low-level output voltage 0.6 V max. Vee =5V, IOL = 4 mA (see note 1)

High-level output voltage 3.5V min. Voo =5V, RL = 4.7 kQ (see note 2)

Response delay time (High to low) 35 ms max. The time required for the output to
become “Lo” after placing sensing
object.

Response delay time (Low to high) 20 ms max. The time required for the output to
become “Hi” after removing sensing
object.

Note: 1. These conditions are for the sensing of lusterless paper with an OD of 0.6 maximum located at the correct sensing position of
the Sensor as shown in the optical path arrangement on page 16.

2. These conditions are for the sensing of the paper supporting plate with an OD of 0.05 located using the glass plate without
paper as shown in the optical path arrangement on page 16.
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Photomicrosensor-Multi-beam Sensor - EY3A-312

= Dimensions

Note: All units are in millimeters unless otherwise indicated.

Posit b Center of
asitioning os? 4810 de}ector
1 y /
1 ] —
I 38 3': — )
|82y . —
26 / r_’ ¥ 6 :10.1
s | T
38 sl 22 xo1
— =
./' S
s - AY +0.2
533250310 centér of emitter RS -"tw 32 o dia.
(Japan Molex)
] P —
st Pin | ]
27 gl no I"','3 155 133
.___ = 1 |-__—1'l \ b I I~ — - 1 e
’—'b ! 3*.3 i ‘%3‘2 ¢ dia |
c1 l e B0 —— e —— 23—

Recommended Mating Connectors:
Japan Molex 51090-0500 (crimp-type connector)
52484-0510 (insulation displacement-type connector)

Unless otherwise specified, the tolerances are as shown below.

Pin No. Remarks Name Dimensions Tolerence
1 o1 Output 1 (OUT1) 3 mm max. +0.3
2 02 Output 2 (OUT2) 3<mm<6 +0.375
3 03 Output 3 (OUT3) 6 <mm<10 +0.45
4 Power supply (Vo) 10<mm<18 +0.55
5 Ground (GND) 18 < mm < 30 +0.65
30 < mm < 50 +0.8
50 < mm < 80 +0.95
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Photomicrosensor-Multi-beam Sensor - EY3A-312 omRrRON Photomicrosensor-Multi-beam Sensor - EY3A-112 OomRrRON

= Characteristics (Paper Table Glass: t = 6 mm max., = Features
Transparency Rate: 90% min.) (Ta = 0°C to 65°C) ® Ensures higher sensitivity and external light
interference resistivity than any other
Item Characteristic value photomicrosensor.
Sensing density Lusterless paper with an OD of 0.6 max. (sensing distance: 125 mm) (see note) = Narrow sensing range ensures stable sensing
Non-sensing distance 185 mm (from the top of the sensor), OD: 0.05 of a Variety of sensing objects.
Paper sensing distance 125 mm (from the top of the sensor)
Ambient illumination Sunlight: 3,000 (x max., fluorescent light: 2,000 (x max.

Note: 1. The data shown are initial data.
2. Optical darkness (OD) is defined by the following formula:

P
CD = -log1o ( _our )

PIN . .
Specifications
Py (MW): Light power incident upon the document A ) o
Pour (MW): Reflected light power from the document = Absolute Maximum Ratlngs (Ta =25 C)
Item Symbol Rated value
= Optical Path Arrangement Power supply voltage Voo 7V
Output voltage Vour A
(e comizn Output current lout 10 mA
2 185 min.
13 dia [&[2 i — . Ny N N
dia .a ia . P Ambient temperature Operating Topr 0°C to 65°C
{beem dismaler) | Storage Tstg -15°C to 70°C
. Note: 1. Make sure there is no icing or condensation when operating the sensor.
Fas i S [
{beam center) e - - - =
[ ZD—‘ ey [ = Electrical and Optical Characteristics (Ta = 25°C)
T ‘. Item Value Condition
‘“\_ Power supply voltage 5V 5% -
. Current consumption 50 mA max. Vec =5V, RL =
_.‘:T_\‘H J[} Peak spectral sensitivity wavelength 200 mA max. Vec=5V,RL =0
L N Low-level output voltage 0.6 V max. Ve =5V, IOL = 4 mA (see note 1)
I” | ‘ PECI':{ High-level output voltage 3.5V min. Voo =5V, RL = 4.7 kQ (see note 2)
Paper supparting plate Grass Response delay time (High to low) 35 ms max. The time required for the output to
become “Lo” after placing sensing
- . object.
= Engineering Data
g g Response delay time (Low to high) 20 ms max. The time required for the output to
Distance Characteristics (Estimated Lower-limit Value). become “Hi” after removing sensing
object.
Note: 1. These conditions are for the sensing of lusterless paper with an OD of 0.6 maximum located at the correct sensing position of
the Sensor.
L 2. These conditions are for the sensing of the paper supporting plate with an OD of 0.05 located using the glass plate without
2 ' emeee ATV paper.
11 50
———- 525V
10
% oo
o
= o8
o
o o7
06
.'\
05 =
0.4 e b
0'31 ] 10 120 130 140 150
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Photomicrosensor-Multi-beam Sensor - EY3A-112 omRrRON Photomicrosensor-Multi-beam Sensor - EY3A-112 OomRrRON

= Dimensions = Characteristics (Paper Table Glass: t = 6 mm max.,
Note: All units are in millimeters unless otherwise indicated. Transparency Rate: 90% min.) (Ta = 0°c to 65°C)
. 4Bror— o Centerof
PDSITI?IHIHQ boss\ r detector Item Characteristic value
I - - | 7 '—; Sensing density Lusterless paper with an OD of 0.6 max. (sensing distance: 125 mm) (see note)
M, d 7
| s =, N - Non-sensing distance 185 mm (from the top of the sensor), OD: 0.05
| o
32 r\_?|_ 1= ) ‘l'20 . Paper sensing distance 125 mm (from the top of the sensor)
s 1Y +o1
. =] \ Ambient illumination Sunlight: 3,000 (x max., fluorescent light: 2,000 (x max.
.r'r .r/ —\_\. —
7 - Twc:_' 10 dia. Note: 1. The data shown are initial data.
£ Center of emitter / i . 2. Optical darkness (OD) is defined by the following formula:
53325-0310 (Japan Molex) RS/ 13270 dia, b
CD = -logio ( o )
Pin no.1 o
in no.
- F I' o Py (MW): Light power incident upon the document
7.3 155 ! Pout (MW): Reflected light power from the document
27 1l . ==
+ } [} - — L o
*'"'"'ﬂd -I 1- 3%: dia. -
o 33 ho L 3881 L o] = Optical Path Arrangement
73
(heam center)
Recommended Mating Connectors: Lid 155 min.
Japan Molex 51090-0300 (crimp-type connector) | 125 (standard value}
52484-0310 (insulation displacement-type connector)
Unless otherwise specified, the tolerances are as shown below. ) S TR S
85 A ‘
Pin No. Remarks Name Dimensions Tolerence (beam center) . = {
1 o Output (OUT) 3 mm max. +0.3 T :
2 v Power supply (Vco) 3<mms<6 £0.375 N e
3 G Ground (GND) 6<mms<10 +0.45 ™\ P
10<mm<18 +0.55 ;
18 < mm < 30 £0.65 _;;ZTJ.H ' {3}
30 < mm < 50 08 L
50 < mm < 80 £0.95 | | I | ’Iﬂq
Paper supporting plate Glass

= Engineering Data

Distance Characteristics (Estimated Lower-limit Value).

OD (value)

100 "o 120 130 140 150

Distance (mm)
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