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v-|s|.|Ay® MID-RANGE INFRARED SENSORS
With Digital or Analog Output

Vishay’s mid-range sensors enable a wide variety of safety mechanisms and automatic fixtures in
homes, businesses, and industrial settings. Sensors with digital output have a fixed gain and are used to
detect presence only. Sensors with analog output are used to detect presence and proximity by sensing
the relative strength of the reflected signal.

Features and Benefits Applications

e Interrupter sensor: light curtain and perimeter guard e Safety switches for garage door, elevator door, gates
applications up to 30 meters and industrial light curtains

e Reflective sensor: 1 meter; 3 meters with reflector e Reflective sensors for toilet, urinal, faucet, hand dryer

e Fast reaction time: 300 ps and towel dispenser

e LCD monitor power sensor

Mid-Range Detection—Digital Output

Some mid-range sensors adjust their detection threshold

depending on the amount of ambient light and optical noise :::!;L Mid-Range

present in the environment. This can cause two problems:
e To avoid false detections, the gain of the amplifier

may adjust itself to such a low level that sensor Reflective 20cmto3m
responsiveness is affected e

e With low ambient light, the adjustable gain can make
the receiver too sensitive, such that it will detect and
respond to reflected or stray light

Vishay’s TSOP4038, TSOP5038, and TSOP58038 eliminate these problems by featuring a fixed gain. With a fixed gain the
detection threshold and resulting detection distance is fixed. Once the design of the optical parameters such as the intensity of
the emitter, the aperture in front of the receiver, and the alignment of emitter and detector are determined, the sensor will have
stable, repeatable performance under all lighting conditions. The output is a simple digital state indicating a detection.

Interrupter 3 mm 20cmto 45 m

Light Curtain 5\
+ i Aperture—reduces viewing angle and +5V
1 sensitivity of sensor to required level
* 100 Q

l____________________ISALGmO TSOP# Sensor
s A
: : 0.47 yF
: : 12Q —
: Detection —»>
N e E . Zone > >
Al 5 _{ Si2302DS o
- :

Oscillator—38 Hz

Fast Response Time

People’s lives depend on light curtains and perimeter guards having fast reaction times. Unfortunately, some sensors require
the infrared beam to be interrupted for up to 5 ms before detection. The 300 ps response time of Vishay’s sensors is much
faster. For the fastest response time, a continuous 38 kHz signal should be used. For the longest distance, we recommend
driving the TSAL6100 infrared emitter using a 38-kHz burst.
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MID-RANGE INFRARED SENSORS v
With Digital or Analog Output

Part Numbers* Supply Supply Viewing Response Light curtain Reflective

Presence Proximity Current Voltage Angle Time
(Digital Out)  (Analog Out) (mA) (")) ©) )

TSOP4038 TSOP4P38
TSOP58038 | TSOP58P38 . 2.7t05.5
TSOP5038 TSOP5P38

0.2 t0 3.0

6.0} P 50W.
‘ % 48H
—f /

TSOP4038 69L TSOP58038
TSOP4P38 TSOP58P38

6.9L

* 38 kHz sensors, other modulation frequencies available by request

500 ms
Mid-Range Detection and TSALE200 I:mo—msbl
Proximity—Analog Output Sionan e [N 55 iz burst

Many applications require a reflective sensor that TSOP4P38
detects not only presence but also the strength or

weakness of the reflected signal. Instead of a fixed Strong Reflection

detection threshold, analog information from the

sensor is needed. This is possible with Vishay’s )
TSOP4P38, TSOP5P38, and TSOP58P38 infrared Weak Reflection | |

sensors with variable gain, proximity sensors.

, . * 1 meter distance * 1 meter distance
The length of the sensor’s output pulse in response | » weak signal 1 | » weak signal [

to the TSAL6200 IR emitter signal varies in e fo des e ! b ds

proportion to the amount of light reflected from the -_ l

object being detected. For near objects, the output 3 3
;_.J.I | I Stable 2

pulse approaches 100 % of the emitted pulse. With

Vishay sensors, the leading and trailing edges of the

J 3 2
output signal are clean and stable at all ranges. LE.ilﬁ;r[,f Culput
Period | | | | :
Competitor’s Sensor TSOP4P38
No Crosstalk Allowed 3V
Like all infrared proximity sensors, the receiver’s TSAL6200
view must be limited to only the reflected infrared
light. If the detector is exposed to light within 100 ms high 470 Q
the package or if the emitter and detector share 400 ms low
a common window, this will lead to crosstalk. 38 KkHz 3_{
Detection will be unreliable. The distance between
the emitter and detector, and how far they are TSAL6200 | TSOP4P38 +3[X
recessed, will affect the range. ouT
to uC ¢ ;
For more information, send an e-mail to midrangesensors@vishay.com TSOP4P38

DISCLAIMER All product specifications and data are subject to change without notice. Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively, “Vishay”), disclaim
any and all liability for any errors, inaccuracies or incompleteness contained herein or in any other disclosure relating to any product. Vishay disclaims any and all liability arising out of the use or application of any product described
herein or of any information provided herein to the maximum extent permitted by law. The product specifications do not expand or otherwise modify Vishay’s terms and conditions of purchase, including but not limited to the warranty
expressed therein, which apply to these products. No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by any conduct of Vishay. The products shown herein
are not designed for use in medical, life-saving, or life-sustaining applications unless otherwise expressly indicated. Customers using or selling Vishay products not expressly indicated for use in such applications do so entirely at
their own risk and agree to fully indemnify Vishay for any damages arising or resulting from such use or sale. Please contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for such
applications. Product names and markings noted herein may be trademarks of their respective owners.
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SEMICONDUCTORS:

Rectifiers ® High-Power Diodes and Thyristors ® Small-Signal Diodes ¢ Zener and Suppressor Diodes

e FETs e Optoelectronics ® ICs ® Modules

PASSIVE COMPONENTS:
Resistive Products ¢ Magnetics ¢ Capacitors

/B‘mniconductors and Passive Components

THE AMERICAS

UNITED STATES
VISHAY AMERICAS

ONE GREENWICH PLACE
SHELTON, CT 06484
UNITED STATES

PH: +1-402-563-6866
FAX: +1-402-563-6296

ASIA

SINGAPORE

VISHAY INTERTECHNOLOGY ASIA PTE LTD.
37A TAMPINES STREET 92 #07-00
SINGAPORE 528886

PH: +65-6788-6668

FAX: +65-6788-0988

P.R. CHINA

VISHAY CHINA CO., LTD.

15D, SUN TONG INFOPORT PLAZA
55 HUAI HAI WEST ROAD
SHANGHAI 200030

P.R. CHINA

PH: +86-21-5258 5000

FAX: +86-21-5258 7979

JAPAN

VISHAY JAPAN CO., LTD.
SHIBUYA PRESTIGE BLDG. 4F
3-12-22, SHIBUYA
SHIBUYA-KU

TOKYO 150-0002

JAPAN

PH: +81-3-5466-7150

FAX: +81-3-5466-7160

BuildVishay
into your Design

WORLDWIDE SALES CONTACTS

One of the World’s Largest Manufacturers of

EUROPE

GERMANY

VISHAY ELECTRONIC GMBH
GEHEIMRAT-ROSENTHAL-STR. 100
95100 SELB

GERMANY

PH: +49-9287-71-0

FAX: +49-9287-70435

FRANCE

VISHAY S.A.

199, BLVD DE LA MADELEINE
06003 NICE, CEDEX 1
FRANCE

PH: +33-4-9337-2727

FAX: +33-4-9337-2726

UNITED KINGDOM

VISHAY LTD.

SUITE 6C, TOWER HOUSE

ST. CATHERINE’S COURT
SUNDERLAND ENTERPRISE PARK
SUNDERLAND SR5 3XJ

UNITED KINGDOM

PH: +44-191-516-8584

FAX: +44-191-549-9556

VMN-PL0438-1005
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