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RECTIFIERS
Schottky (single, dual)
Standard, Fast and Ultra-Fast Recovery
(single, dual)
Bridge
Superectifier®
Sinterglass Avalanche Diodes

HIGH-POWER DIODES AND THYRISTORS
High-Power Fast-Recovery Diodes
Phase-Control Thyristors
Fast Thyristors

SMALL-SIGNAL DIODES
Schottky and Switching (single, dual)
Tuner/Capacitance (single, dual)
Bandswitching
PIN

ZENER AND SUPPRESSOR DIODES
Zener (single, dual)
TVS (TRANSZORB®, Automotive,
ESD, Arrays)

FETs
Low-Voltage TrenchFET® Power MOSFETs
High-Voltage TrenchFET® Power MOSFETs
High-Voltage Planar MOSFETs
JFETs

OPTOELECTRONICS
IR Emitters and Detectors, and IR Receiver
Modules
Optocouplers and Solid-State Relays
Optical Sensors
LEDs and 7-Segment Displays
Infrared Data Transceiver Modules
Custom Products

ICs
Power ICs
Analog Switches

MODULES
Power Modules (contain power diodes,
thyristors, MOSFETs, IGBTSs)

PASSIVE COMPONENTS

RESISTIVE PRODUCTS
Film Resistors
Metal Film Resistors
Thin Film Resistors
Thick Film Resistors
Metal Oxide Film Resistors
Carbon Film Resistors
Wirewound Resistors
Power Metal Strip® Resistors
Chip Fuses
Variable Resistors
Cermet Variable Resistors
Wirewound Variable Resistors
Conductive Plastic Variable Resistors
Networks/Arrays
Non-Linear Resistors
NTC Thermistors
PTC Thermistors
Varistors

MAGNETICS
Inductors
Transformers

CAPACITORS

Tantalum Capacitors
Molded Chip Tantalum Capacitors
Coated Chip Tantalum Capacitors
Solid Through-Hole Tantalum Capacitors
Wet Tantalum Capacitors

Ceramic Capacitors
Multilayer Chip Capacitors
Disc Capacitors

Film Capacitors

Power Capacitors

Heavy-Current Capacitors

Aluminum Capacitors
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IR RECEIVER SURFACE MOUNT PACKAGES APPLICATION AREAS
SHORT BURSTS DATA
HEIGHT LONG BURSTS DATA FORMATS FORMATS

ToP | sipE | SUPPLY | AGC4 AGC2 AGC3 AGC5
PAGE VOLTAGE

VIEW | VIEW ) (m) | VERY NOISY STANDARD NOISY VERY NOISY

(mm) | (mm) ENVIRONMENT | APPLICATIONS | ENVIRONMENT | ENVIRONMENT

T | TR MAX. 1 kbit/s MAX. 4 kbit/s

3.0 mm x 6.8 mm x 2.3 mm (Heimdall without Lens)

Q 25t05.5 | 30 TSOP754.W TSOP752.W TSOP753..W TSOP755..W

245 2.3 3.0

2.7t055 | 25 TSOP774.W TSOP772.W TSOP773.W -

3.0 mm x 6.8 mm x 3.2 mm (Heimdall)

_ 25t05.5 | 40 TSOP754.. TSOP752.. TSOP758.. TSOP755..

245 3.2 3.0

27t055 | 35 TSOP774.. TSOP772.. TSOP773.. -

8.0 mm x 3.3 mm x 2.7 mm (Bugeye)

336 ' 3.3 27 | 251055 | 45 TSOP854.. TSOP852.. TSOP853.. TSOP855..

7.2 mm x 5.3 mm x 4.0 mm (Original SMD)

E =
)

25t055 | 40 TSOP354.. TSOP352.. TSOP353.. TSOP355..
199 5.3 4.0
27t055 | 35 TSOP64.. TSOP62.. TSOP63.. -
4.5 mm x 5.0 mm x 1.3 mm (AP5)
357 1.3 - 25t05.5 | 40 | TSOP854.AP5 | TSOP852.AP5 | TSOP853.AP5 | TSOP855..AP5

www.vishay.com

Document Number: 82233
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Preferred Infrared Receiver Modules
Vishay Semiconductors

IR RECEIVER LEADED PACKAGES APPLICATION AREAS
PIN OUT LONG BURSTS DATA FORMATS SHORT BURSTS DATA FORMATS
SUPPLY d AGC4 AGC2/AGC8 AGC1 AGC3 AGC5
PAGE VOLTAGE ™ Pl Pin | PIN VERY NOISY STANDARD HIGH DATA NOISY VERY NOISY
(\U] 1 5 3 ENVIRONMENTS | APPLICATIONS RATES ENVIRONMENTS | ENVIRONMENTS
MAX. 1 kbit/s MAX. 4 kbit/s
12.5 mm x 10.0 mm x 5.8 mm (Standard Size)
73 251055 | 45 |Out|GND | Vg TSOP314... TSOP312... TSOP311... TSOP313... TSOP315..
6.9 mm x 5.0 mm x 4.8 mm (Minicast)
25t055 | 45 TSOP384... TSOP382... TSOP381... TSOP383... TSOP385...
‘ Out |GND| Vs
2.7t05.5 | 35 TSOP584.. TSOP582.. TSOP581.. TSOP5883.. -
149
25t055 | 45 TSOP394... TSOP392... TSOP391... TSOP393... TSOP395..
Out| Vs |GND
2.7t055 | 35 TSOP594.. TSOP592.. TSOP591.. TSOP593.. -
6.9 mm x 6.0 mm x 5.6 mm (Small Size)
25t055 | 45 TSOP344... TSOP348... TSOP341... TSOP343... TSOP345..
— Out [GND | Vg
2.7t055 | 35 TSOP44.. TSOP48.. TSOP41.. TSOP43.. -
99
25t05.5 | 45 TSOP324... TSOP322... TSOP321... TSOP323... TSOP325..
Out| Vs | GND
2.7t055 | 35 TSOP24.. TSOP22.. TSOP21.. TSOP23.. -
Document Number: 82233 www.vishay.com

Rev. 1.4, 02-Aug-10 5
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General Information

PRODUCT DESIGNATION AND SELECTION FOR TSOP IR RECEIVER MODULES

Description of the TSOP series field codes:

rlslolef L L LI BILLIELTT [2]
Ammo pack (optional):
Vlshgy IR Tape and reel (optional):
receiver
BS12
BS21
Product groups: Special type (optional): 0s12
(blank), 3, 5,7, 8,9 F-narrow filter o821 )
V-2 V option gss'\&%toz view
) ) . - side view
?:??;?zs;qisy'w‘ 21, Tin plating BK-Bulk packing for small size
22,23, 24,25, 31, 32,
33, 34, 35, 40, 41, 42,
43, 44, 45, 50, 52, 53,
54, 55, 61, 62, 63, 64, Lead bending/cutting (optional):
65, 72, 73, 74, 80, 81, Sx, Dx
82, 83, 84, 85, 91, 92, Metal holder (optional):
93, 94, 95, 5D Cx-top view
Frequency: Jx, Px, ON-side view
25, 30, 33, 36, 37, 38, 40, 56 kHz Plastic holder (optional):
All others

19326

Example: TSOP1236TB1 = receiver with f, = 36 kHz, bent in a top view holder, and solder plated leads.

www.vishay.com Document Number: 80076
8 Rev. 1.5, 28-Jul-10
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Conventions Used in Presenting Technical Data

SYMBOLS AND TERMINOLOGY (alphabetically)

A
C
°C
G
Ck

Rihsa
Rthic
S

s(A)
S(Wrel
(ko)
s(rp)

Radiant sensitive area

Capacitance

Celsius

Junction capacitance

Coupling capacitance

Distance

lllumination at standard illuminant A
Irradiance (at a point of a surface)

llluminance (at a point of a surface)

Frequency

Radiant intensity (of a source in a given direction)
Forward current continuous

Peak forward current

High level output current

Photocurrent (photoelectric current)

Reverse light current

Reverse dark current

Supply current in dark ambient

Supply current in bright ambient

Luminous intensity (of a source, in a given direction)
Kelvin

Lumen

Lux

Noise equivalent power

Power dissipation, general

Total power dissipation

Input/output isolation resistor

Isolation resistance

Load resistance

Thermal resistance, junction-to-ambient
Thermal resistance, junction-to-case
Sensitivity, absolute

Absolute spectral sensitivity at a wavelength A
Spectral sensitivity, relative

Spectral sensitivity at a reference wavelength i

Spectral sensitivity at a reference wavelength i,

Sr

Tam b
Tcase
ty
te

tort

Tstg
VeEsat
Vego
Veco
\G

Vo

VoH
VoL

Vg

Vs, Vce
¢ =a/2

P1/2
*o5
Al

e
Q

Steradian

Period (duration)

Temperature

Time

Ambient temperature (range)

Case temperature

Delay time

Fall time

Junction temperature

Turn-off time

Turn-on time

Pulse duration

Input pulse duration

Output pulse duration

Rise time

Storage time

Soldering temperature

Storage temperature range
Collector emitter saturation voltage
Emitter base voltage, open collector
Emitter collector voltage, open base
Forward voltage

Output voltage

Output voltage high

Output voltage low

Reverse voltage

Supply voltage

Angle of half sensitivity, angle of half intensity
Angle of half transmission distance
Wavelength, general

Range of spectral bandwidth (50 %)
Wavelength of peak sensitivity or peak emission
Spectral half bandwidth

Radiant flux, radiant power

Solid angle

Document Number: 84697
Rev. 1.5, 21-Aug-08

www.vishay.com
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Introduction

Infrared remote control has become a standard part of home
entertainment equipment and appliances. Nearly all of the
functions of TV sets, VCRs, satellite receivers, audio
equipment, DVD players and air-conditioners are or can be
remote controlled.

Vishay Semiconductors became a major supplier of infrared
remote control components right from the beginning of the
IR industry in the 1970’s. Today, Vishay is a leading
manufacturer of IR receiver modules, IR emitting diodes as
well as transceivers for data communications in accordance
with the IrDA standard.

In all these products, signals are transmitted in the near
infrared range with a wavelength between 840 nm and
960 nm.

Remote control receiver modules must be extremely
sensitive and yet should not react to interference from other
sources of infrared light other than the intended one.
Multiple systems must operate in close vicinity without
disturbing each other and also should not be affected by
environmental noise signals such as ambient light,
electromagnetic interference or supply voltage ripple.
Vishay offers a wide variety of different types of IR receiver
modules in order to address the needs of the particular
application being considered.

The following pages present an overview of the different
types and provide help in finding the right part with respect
to the mechanical requirements, the data format and
possible disturbance sources.

The IR receiver modules of Vishay are easy to use. A highly
sophisticated internal circuit enables reliable IR
transmission for the customer under any conditions. The
TSOP IR receiver modules are proven products. They are
based on many years of experience from one of the most
advanced infrared receiver manufacturers in the world.

TYPICAL APPLICATIONS

e TV sets

e Video recorders

o Satellite receivers

e DVD players

e Slide projectors

¢ Audio components

e Air-conditioners

e Data communication

e Sensors and Light barrier systems for long distances

SPECIAL FEATURES
¢ High sensitivity for a large transmission range (35 m/120 ft)

e Minimum interference from optical, electrical and
electromagnetic disturbance sources

e Compact outline, many different mechanical versions

e Available for carrier frequencies from 30 kHz up to 56 kHz
* No external components necessary

e Output compatible for use with a micro-controller

* Relevant quality certifications ISO 9001, QS9000VDAG.1
¢ Automated large volume production

www.vishay.com
10

Document Number: 82225
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General Overview of IR Transmission in Free Ambient

Free ambient IR data transmission, IR remote control as well
as most opto-electronic sensors and light barrier systems
work with an optical wavelength between 870 nm and
950 nm. The emitter and detector components are highly
efficient in this near IR wavelength band and can be
manufactured at low cost.

Data transmission in free space demands high interference
immunity of the IR receiving modules. The receiver unit,
waiting to receive signals, is bombarded with different
optical and electromagnetic noise signals, which are
omni-present in the ambient or generated by the electrical
appliance itself. All optical sources with an emission
spectrum in the reception bandwidth (830 nm to 1100 nm)
of the detector can be considered as disturbance sources.
These are mainly fluorescent lamps, incandescent lamps
and sunlight. Many plasma displays can also produce
significant emissions in the optical band of the IR
transmission.

The common method of modulation for IR remote control is

IR transmitter

Intensity | ¢

Pulse Code Modulation (PCM). This method of encoding
data enables transmission over long distances using a
receiver with limited bandwidth and good sensitivity.

An emitter for the IR signal with high brightness and
efficiency is also available from Vishay. IR emitters with a
wavelength of 950 nm are the best match for IR receivers
using carrier frequencies between 30 kHz and 56 kHz.

The maximum possible transmission distance of an IR
remote control system depends on various parameters, but
is mainly conditional on the radiant intensity of the emitter
(l¢) and the sensitivity of the receiver (Egmin.). Additionally, the
reflective conditions of the test room, the optical
transmittance of windows or light guides in front of the
receiver and the disturbance conditions influence the
maximum distance obtainable. Of course, also the minimum
possible distance (saturation irradiance) is an important
parameter for a remote control system. The TSOP IR
receiver modules from Vishay will work even with zero
distance between the emitter and the receiver module.

IR receiver (e.g. TSOP4838)

3

—>

e

Irradiance Eg

s
<%
17077

-
Y

Distance d

Fig. 1 - Relevant Values for IR Transmission Distance

Calculating transmission ranges in the simplest case
assumes a quadratic relationship between the distance d
and the irradiance of the receiver Ee. Given emitter intensity
le, the maximum distance is calculated as:

max Eemin.

When the responsivity of the receiver module and the
intensity of the transmitter are known, the transmission
range can either be calculated using this expression or read
from figure 2, where this quadratic equation is shown
graphically. The typical distance shown in the curve was
calculated using a threshold irradiance of 0.17 mW/m2,
which is equivalent to the typical value specified for the
TSOP48 or TSOP22 series. The maximum threshold
sensitivity is specified at 0.35 mW/m2 for these devices,
which is used for calculating the worst case transmission
distance. The typical intensity values of selected emitters
are listed in table 1.

For example, operating a TSAL6200 emitter at 500 mA
pulsed forward current leads to an intensity of 300 mW/sr.

These data result (in combination with the Vishay receiver
module TSOP48xx) in a theoretical transmission range of
39 m (see figure 2).

80

typical sample in corridor /,
70 |~

T

typical sample in free air
50 '/ L1
/ LT
7

60

40 —

// —
//f//worst case samp\‘e in free air

30

W
y

0

Transmission Range d (m)

f f
TSOP4838
L !

0 100 200 300 400 500 600 700 800
22120  Radiant Intensity of the Emitter le (mW/sr)

Fig. 2 - Maximum Transmission Range with TSOP4838 as a
Function of the Radiant Intensity of the Emitter

Document Number: 80073
Rev. 1.5, 27-Apr-10
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in Free Ambient

In practice, the relationship between irradiance and
transmission distance does not exactly follow a quadratic
curve. In most cases, the actual distance is longer than
calculated by the expression. This means that the example
calculated here can be used as a worst case in free air and
in reality better transmission ranges are attained. However,
whenever an opaque window or light pipe is used between
the receiver and the emitter, the actual transmission
distance will be reduced.

Comparisons of remote control systems are often
performed in long corridors. As indicated in figure 2, the
transmission range is increased above the typical distance
under these test conditions because of the reflective
properties of the walls, the ceilings and other objects. Thus
in a corridor, the function of the irradiance vs. distance does
not obey a quadratic expression.

The required levels for transmission optical power in an
enclosed room can be estimated by using other

approximations. If we assume that the whole inner surface
of a room (e.g. floor area of 30 m2, height of 2.5 m) is
irradiated with the emission of an infrared source with an
overall irradiance of E¢ = 0.4 mW/m2, then an emitted radiant
flux of 50 mW is necessary (surface = 115 m2, 100 %
efficiency). With an 80 % reflection loss, about 250 mW of
emitted radiation will be required for reliable reception in the
whole room.

250 mW is a value, which can be achieved with an emitter
TSAL6400 operating at a peak forward current of 700 mA.
Under these conditions, no direct path between the emitter
and the receiver is assumed, but that radiation will reach the
detector after at least one reflection. This kind of remote
control system is very user friendly for the customer
because he can aim the handset in any direction of his living
room. An IR emitter with a wide emitting angle will also
provide this kind of comfortable remote control system.

TABLE 1 - EMITTERS FOR TSOP RECEIVER MODULES

RADIANT FLUX RADIANT INTENSITY

typ. typ.

TSAL4400 3 mm 940 35 30 +25° Blue resin
VSLB3940 3 mm 940 40 65 +22° Clear resin
TSAL5100 5mm 940 35 130 +10° Leads with stand off, blue resin
TSAL6100 5 mm 940 35 130 +10° Blue resin
TSAL6200 5mm 940 35 60 +17° Blue resin
TSAL7200 5mm 940 35 60 +17° Clear resin
TSAL5300 5 mm 940 35 45 +22° Leads with stand off, blue resin
TSAL7300 5mm 940 35 45 +22° Clear resin
TSAL6400 5mm 940 35 40 +25° Blue resin
TSAL7400 5mm 940 35 40 +25° Clear resin
TSAL7600 5mm 940 35 35 +30° Clear resin
TSML1020 SMD 940 35 7 +12° Clear SMD package with lens
VSML3710 SMD 940 35 +60° PL-CC-2 SMD package
VSMB2000 SMD 940 40 40 +12° Clear SMD package with lens
VSMB3940 SMD 940 40 13 +60° PL-CC-2 SMD package

All IR emitting diodes shown in table 1 are suitable for use
with the Vishay IR receivers for standard remote control
applications (30 kHz to 56 kHz).

www.vishay.com
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Data Formats for IR Remote Control

In most remote control transmission systems, only small
data rates are required for transmitting the control functions
of home entertainment equipment. The reliability of the
transmission is essential as an incorrect interpretation of a
transmitted code is not permissible. Corrupted signals must
be ignored. In most coding schemes, commands are
repeated until the remote controlled device reacts as
desired. The operator can directly observe the result of
pressing a key by means of visual feedback.

Because IR signals are confined within a room and because
there is only a short period of data transmission with each
key press, there are no legal restrictions for IR transmission
in the frequency band between 30 kHz and 56 kHz.

1

Several methods of modulation have  become well
established. A reliable and power saving transmission
method in which bursts of the carrier frequency are
transmitted is called “Pulse Code Modulation” (PCM). There
are three commonly used representations of one bit in
remote control systems which are described in the following
diagrams.

The “Bi Phase Coding” has one rising or falling edge in the
centre of each time slot (figure 1). In the “Pulse Distance
Coding”, all bursts have the same length but the time
between the bursts is different depending on the value of the
bit (figure 2). In the “Pulse Length Code”, there are two kinds
of burst lengths depending on the bit value (figure 3).

D!DD\ TDTD

e T Lo |

17049

g

g uqn nqu

Fig. 1 - Bl Phase Coding (a rising edge within a time window is equivalent to a “1“, a falling edge represents a “0)

il NN HE

" nyn

17050

nqn g

Fig. 2 - Pulse Distance Coding

17051

e Lol Lo [ | o

Fig. 3 - Pulse Length Coding

The Vishay IR receiver modules were developed and
optimised for use in all such carrier frequency burst
transmission systems. Standard types are available for the
frequencies 30 kHz, 33 kHz, 36 kHz, 36.7 kHz, 38 kHz,
40 kHz, and 56 kHz.

In addition to different kinds of coding and different carrier
frequencies, there are further variations in the data formats;
with and without pre-burst, with different numbers of bits in
a command, and with different bit lengths.

Almost all codes have address bits and data bits. For
reliability reasons, some codes send the data twice, once
inverted and once non-inverted. Usually the data command

is repeatedly sent as long as the key is being pressed. There
are different ways to distinguish between a multiple key
press and an interruption of the transmission link (e.g. to
avoid the TV selecting channel “11” when channel “1” was
intended). Some codes use a toggle bit, which changes its
value at each key-press. Some codes send a pre- or
post-burst at the beginning and/or at the end of each key
press. And some codes send the data only once for each
key-press.

Two common data formats, the RC5 code and the NEC
code, are described in more detail here.
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THE RC 5 CODE

The RC 5 standard uses a bi-phase coding (see figure 4) the
carrier frequency fixed at 36 kHz.

The transmission of a data word begins with two start bits
followed by a toggle bit. The toggle bit changes its value at
each new key-press. The five address bits represent the
address of the device to be controlled. The six command
bits contain the information to be transmitted.

114 ms

Each bit in the data word consists of half a bit period with no
transmission and half a bit period with a burst of 32 pulses
at 36 kHz. The timing is shown in the pulse diagrams.

The most suitable IR receivers for receiving the RC5 code
are those with the “AGC2” setting and a bandpass
frequency of 36 kHz. Some examples are: TSOP1236,
TSOP4836, TSOP34836, TSOP39236, TSOP36236.

<

/{ The data word
is repeated as

long as a key is

Data pressed
Bit length 1.78 ms %‘ i
Example
10011010 1 o111
2 1 5 6
start bit toggle bit address bit data bit
27.8 us - |

Burst

(half bit)

‘ 868 s (32 cycles of 36 kHz) ‘

17052

Fig. 4 - RC 5 Transmission Code

THE NEC CODE

The NEC code uses bursts at a carrier frequency of 38 kHz.
All Vishay receiver modules operate well with this coding
scheme, but those types with the AGC4 setting
(e.g. TSOP4438, TSOP58438 or TSOP75438) have the best
noise suppression while still supporting this data format.

The NEC code starts the transmission using a so called
leader code, a burst with a length of 9 ms, followed by a
pause of 4.5 ms and then the data word. The original
purpose of this leader code was to let the internal control
loops in the receiver modules settle. But such a pre-burst is
not necessary for the Vishay receivers to function correctly.
After transmitting the data word, only the leader code and a
single bit are transmitted repeatedly for as long as a key is
pressed. A special property of this code is a constant word
length in combination with pulse distance modulation. Both
the address and the data bits are transmitted twice, first as
a normal byte followed by an inverted byte. This is shown in
figure 5. The half period burst portion of each bit contains
22 pulses, each with a width of 8.77 pys and a period of
26.3 ps. A “0” is represented by a pulse distance of
1.125 ms and a “1” by a pulse distance of 2.25 ms.

8 address bits are used to identify the device to be
controlled. A further 8 bits are used for the transmission of
the command data. As mentioned above, the words are
always followed, without a pause, by the inverted words.
E.g., the transmission of the address word “00110111” and
the command data word “000110” is performed by sending
the bits:

“00110111'11001000'00011010'11100101”.

In a special version of the NEC code, the pre-burst,
including all of the address and data bits, is repeated in each
108 ms time slot for as long as the key is pressed.

www.vishay.com
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“Leader code”
Data word

| il

67.5ms —

108 ms 108 ms
\L Address code \[/ Address code Data code J/ Data code
o ms I 45 8 bit T 8 bit ' 8 bit T 8 bit
13.5ms i 27 ms 27 ms
17053
Fig. 5 - NEC Transmission Code
DATA TRANSMISSION WITH THE TSOP For this purpose, we recommend those IR receiver types
RECEIVER MODULES with the AGC1 setting, such as TSOP4140, TSOP38156 or

TSOP36138. These receivers are suitable for continuous
transmission and short bursts. Two examples for such
continuous data transmission are shown in figures 6 and 7:

Although the TSOP receiver modules are mainly used for
IR remote control, some of them are suitable for continuous
data transmission as well.

Start nqn o non nyn non ey ey non Stop

One byte in RS 232
2400 bps

-

—
150 ps (6 cycles at 40 kHz)

17054
Fig. 6 - Example of a Data Transmission at 2400 bps with TSOP4140

107 ps (6 cycles at 56 kHz,
3 | | ’ Hs (6 cy )

286 ys = ''00"" 357 ps="01" 500 ps = "11" 357 us =""01" 429 ps = ""10"

17055

Fig. 7 - Example of a Data Transmission at about 4000 bps with the TSOP83156
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COMPATIBILITY OF THE TSOP RECEIVER MODULES WITH DATA FORMATS

Vishay offers a variety of IR receiver series in order to supply
an optimised solution for each application. Guidelines for
selecting the best part for each data format is given here.

Basically there are four categories of IR receiver settings
regarding noise suppression and data format compatibility.
The summary of the features of these AGC types is listed
here:

AGC1 is compatible with any coding scheme, it is optimized
for continuous data transmission.
AGC2 is optimized for most common remote control

standard applications with typical long burst data formats.

AGCS is optimized for short burst data formats in noisy
environments.

AGC4 is optimized for most common remote control
standard applications in very noisy environments (including
dimmed LCD backlightings).

AGCS5 is optimized for short burst data formats in very noisy
environments.

Table 1 provides an overview of which IR receiver type can
be used for the various data formats.

TABLE 1 - COMPATIBILITY FOR DATA FORMATS

BEST

AGC1 AGC2 AGC3 AGC4 AGC5 CHOISE

NEC continuous data frames yes yes yes yes yes AGC4
RC5 code yes yes yes yes yes AGC4
RC6 code yes yes yes yes yes AGC4
RCMM yes no yes no yes AGC5
Mitsubishi code 38 kHz yes yes yes no yes AGC5
Sony code SIRCS 12 bit yes yes no no no AGC2
Sony code SIRCS 15 bit yes yes no no no AGC2
Sony code SIRCS 20 bit yes yes no no no AGC2
r-map data format 38 kHz yes no yes no yes AGC5
r-step data format 38 kHz yes yes yes yes yes AGC4
r-step data format for keyboards 56 kHz yes yes yes yes yes AGC4
XMP-1 yes no yes no yes AGC5
XMP-2 yes no yes no yes AGC5
Low latency protocol - worst case frame 16 bit yes yes yes no no AGC3
Low latency protocol - extended frame 24 bit yes yes no no no AGC2
MCIR code keyboard package timing yes yes yes no yes AGC5
MCIR code pointing device timing yes yes yes no yes AGC5
MCIR code remote control timing yes yes yes yes yes AGC5
Konka TV data format yes yes yes yes yes AGC4
Panasonic/Matsushita command yes yes yes yes yes AGC4
Sharp data format yes yes yes yes yes AGC4
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Disturbance Sources

Receivers in remote control systems must have high
sensitivity and be ready to receive a signal any time. This
operating environment also means that they are susceptible
to different kinds of disturbance signals. Vishay IR receivers
set the internal gain to an optimum sensitivity level such that
there are no unwanted output pulses due to noise but also
such that the sensitivity be as high as possible for the data
signal. Some commonly found disturbance signals
described below.

DC LIGHT SOURCES

The main DC light sources found in remote control
environments are sunlight and tungsten (incandescent)
bulbs. These kind of disturbance sources will cause a DC
current in the detector inside the module, which in turn will
produce white noise in the receiver circuit. The negative
influence of such DC light can be reduced by optical
filtering. Light in the visible range (400 nm to 700 nm), is
almost completely removed by the use of an optical cut-off
filter at 830 nm. Therefore, only longer wavelength radiation
above 830 nm can be detected. Special measures were also

taken in the design of the devices to ensure that the
sensitivity above 1050 nm drops off as sharply as possible.
The silicon photo detector therefore receives only a limited
band from the original spectrum of the “white” light source.

FLUORESCENT LAMPS

The spectral emission of fluorescent lamps is rather
complicated. Very little radiation is emitted in the infrared.
The total spectral emission is a combination of the relatively
broadband emission from the luminescent phosphor and
the spectral peaks emitted from the different gaseous
components filling the tubes. The radiation of the activated
luminescent materials is mainly in the visible wavelength
band and is almost DC light. The affect of this radiation on
the IR receivers is therefore insignificant. However, the
direct emission of the gas discharge in the lamp carries the
modulated signal of the lamp ballast. The IR portion of the
optical spectrum of a fluorescent lamp is shown expanded
in figure 1. This part of the spectrum can vary depending on
the lamp type and also on the temperature of the lamp.

0.9

0.8 [ Radiation emitted by a
typical fluorescent lamp

0.7

0.6

0.5

0.4

Normal Irradiation

0.3

0.2

0.1

WA . oA 1.

800 850 900

950 1000 1050 1100

17058 Wavelength (nm)

Fig. 1 - Spectral Emission of Fluorescent Lamps

The impact of the light coming from fluorescent lamps to the
IR receiver may be very different depending on the ballast
which is driving the lamp.
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IR Irradiance

/

N

17059

Time (ms)

15 20

Fig. 2 - Radiated Signal from a Fluorescent Lamp with Coil Ballast

The signal waveforms of four different kinds of lamp ballast
are shown in the following diagrams. The signal shown in
figure 2 comes from a fluorescent lamp with coil ballast,
which is operated at a 50 Hz power line frequency. There is
no impact on Vishay’s IR receivers due to the 10 ms ignition
pulses. However, some lamps also show higher frequency

components (e.g. in figure 2 on the first power line cycle:
19 kHz). These components may interfere with the IR data
signal or even cause unexpected output pulses with
receivers that are not well designed. A different kind of
disturbance signal is caused by fluorescent lamps with an
electronic ballast.

IR Irradiance

0 5
17060

10
Time (ms)

Fig. 3 - Radiated Signal from a Fluorescent Lamp with Low Modulated Electronic Ballast

Typically the frequency of the optical disturbance signal of
such lamps is in the range between 50 kHz and 100 kHz. The
optical frequency is always twice the electrical frequency of
the driver circuit in the lamp ballast. All Vishay IR receiver
modules can easily suppress a disturbance signal as shown
in figure 3. There will be no unwanted output pulses due to

such lamps. However, the receiver sensitivity will be
reduced in proportion to the strength of the disturbance
signal. More critical are electronic ballasts with a higher
modulation of the oscillating amplitude. Two examples of
such kind of lamps are shown in figure 4 and figure 5.

IR Irradiance

0 5

17061

Time (ms)

Fig. 4 - Radiated Signal from a Fluorescent Lamp with Strongly Modulated Electronic Ballast (50 Hz power line frequency)
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IR Irradiance

21494

0 2 4 6 8 10
Time (ms)
Fig. 5 - Radiated Signal from a Dimmed Backlighting of a LCD TV

Such strongly modulated disturbance signals have a These receiver modules will evaluate such strongly

waveform similar to the bursts of a data signal. Hence,
almost all IR receivers will produce output pulses due to
these disturbance signals. However, many of the Vishay IR
receiver modules will suppress even this signal (see table 1).

modulated signals as disturbance and will reduce the
internal gain accordingly. They are still capable of receiving
a remote control signal at a lower range than without the
disturbance signal.

TABLE 1 - DISTURBANCE PULSES DUE TO FLUORESCENT LAMPS OR OTHER NOISE SOURCES

AGC1 AGC2/8 AGC3 AGC4 AGC5
EXAMPLES FOR IR RECEIVER TYPES TSOP41xx TSOP12xx TSOP343xx TSOP24xx TSOP345xx
TSOP341xx TSOP48xx TSOP383xx TSOP344xx TSOP325xx
TSOP581xx TSOP348xx TSOP353xx TSOP584xx TSOP385xx
TSOP381xx TSOP362xx TSOP753xx TSOP854xx TSOP755xx
. - suppressed in .
Signal from fluorescent lamp as in figure 2 most cases noise suppressed by AGC

Signal from fluorescent lamp as in figure 3

noise suppressed by AGC

Signal from fluorescent lamp as in figure 4 | disturbance pulses

noise suppressed by AGC

Signal from fluorescent lamp as in figure 5

disturbance pulses |

noise suppressed by AGC

suppressed in

Signal from plasma displays most cases

noise suppressed by AGC

DISTURBANCE BY ELECTROMAGNETIC INTERFERENCE

The Vishay IR receivers are very robust against high
frequency EMI sources, such as mobile phones, wireless
phones, wireless LAN antennas, etc. This robustness is
achieved by a special circuit design.

Another way how the IR receivers can be disturbed is the
coupling of electrical fields at low frequencies. Most critical
are those signals that are below 100 kHz or close to the
band pass frequency of the IR receiver. The typical sources
for such interference signals that affect the IR receivers by
capacitive coupling are backlighting of LCD TVs, vacuum
fluorescent displays (VFD, common in DVD players),
cathode ray tubes (CRT, common in older TVs), switch
mode power supplies or control circuits for motors. The
closer the receiver is to the source of EMI, the stronger the
interference. So the resistance to EMI is heavily determined
by selecting a suitable location for the IR receiver in the
application.

The Vishay TSOP IR receiver modules have two kinds of
countermeasures against EMI interference; internal metal
shielding (see fig. 6) and Automatic Gain Control (AGC). The

internal metal shielding is an effective protection against
EMI because the metal shield is situated very close to the
sensitive photo diode. Being inside the plastic package, the
shielding remains invisible to the user and has no shiny
reflection behind the front panel of the appliance. The AGC
will suppress any remaining influence from EMI using the
same mechanism described for the disturbance from
fluorescent lamps. The AGC will reduce the gain of the
receiver until spurious pulses are not present at the output.
The IR receivers with AGC4 or AGC3 setting have the lowest
probability of spurious pulses caused by EMI pattern.
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Fig. 6 - Internal Metal Shielding against EMI

SUPPLY VOLTAGE DISTURBANCE

A further negative influence on the TSOP IR receiver
modules may come from noise on the supply voltage. Such
disturbance can be caused by a switching power supply
which is not well filtered, or by other digital circuits which
produce spikes on the supply line. In contrast to other IR
receiver, Vishay’s devices have in internal voltage
stabilisation. Hence the performance of the receiver
modules are hardly affected by ripple on the supply voltage
as long as the amplitude is less than 100 mV.

TSOP receiver

The application circuit in figure 7 filters the supply voltage so
that transient spikes or ripply are attenuated. This might be
useful to protect the IR receiver from electrical overstress or
to maintain a reiliable function in case of very strong ripple.
The resistor R2 can optionally be used if a steeper slope of
the output rising edge is required. Each Vishay IR receivers
type is available for supply voltages Vs in the range between
2.7 V and 5.5 V. Please see our product matrix for more
details.

R1100 Q
° 1 Supply voltage
\ + Vg
— — R2 10 kQ
\ C10.22 uF
Out
L GND
oV

17064-1

Fig. 7 - Application Circuit with Filter for Supply Voltage Ripple
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Circuit Description of the IR Receiver Modules

All Vishay IR receivers have the same circuit architecture.
The functional block diagram of the Vishay TSOP IR receiver
modules can be seen in figure 1. The infrared signal
generates an equivalent photo current in the photo PIN
diode. The DC part of the signal is blocked in the bias circuit
and the AC part is passed to a trans impedance amplifier
followed by an automatic gain-control amplifier and an
integrated band pass filter. A comparator, an integrator and

a Schmitt Trigger stage perform the final signal conditioning.
The blocks “Automatic Gain Control” and “Automatic
Threshold Control” dynamically control the operating points
as well as the threshold levels required to suppress noise
from disturbance sources. The digital output signal has an
active low polarity and consists of an envelope signal of the
incoming optical burst, without the carrier frequency.

Controlled 4+
Trans impedance gain + Vg
amplifier amplifier
Automatic
threshold
~A control
A ‘k Band pass filter
—_— Out
¢" o S
Automatic . .
gain L
control
Integrator and Schmitt Trigger
17065 GND
4

Fig. 1 - Simplified Block Diagram of TSOP IR Receivers

TRANS IMPEDANCE AMPLIFIER

The Bias block provides the necessary bias voltage for the
detector diode and also separates the DC and low
frequency components from the useful signal by providing a
low impedance path to ground. The AC signals are passed
unhindered to the trans impedance amplifier.

The currents at the signal frequency are converted by the
trans impedance amplifier to a voltage at the input of the
Controlled Gain Amplifier.

CONTROLLED GAIN AMPLIFIER

Most of the gain in the system is generated in the controlled
gain amplifier, whereby the degree of amplification is
controlled by the Automatic Gain Control (AGC) block. The
gain variation of this amplifier is about 45 dB.

BAND PASS FILTER

The band pass filter is an important system block, required
to obtain good performance in disturbed or noisy ambients.
The filter attenuates noise coming from various disturbance
sources. As the burst duration in some IR remote control
data formats is relatively short, the figure of merit or Q
cannot be more than 10, as a higher Q band pass filter
would need a longer burst time to become oscillating.

TABLE 1 - BAND PASS FILTER IN THE TSOP RECEIVER: FIGURE OF MERIT

AGC1

AGC2/8

AGC3 AGC4 AGC5

Figure of merit (band pass filter) 7

10 10 10 10

The band pass filter is tuned during the production process.
The following band pass center frequencies are available:
30.3 kHz, 33 kHz, 36 kHz, 36.7 kHz, 38 kHz, 40 kHz, 44 kHz,
and 56 kHz. These are the carrier frequencies for the most
common data formats of IR remote controls.

The duty cycle of the carrier frequency can be between
50 % and 5 %. A remote control system using a Vishay IR
receiver is more efficient regarding battery power

consumption on the emitter side if the carrier duty cycle is

low. This is shown in the following example:

e Carrier duty cycle 50 %, peak current of emitter
Ir =200 mA, the resulting transmission distance is 25 m

e Carrier duty cycle 10 %, peak current of emitter
Ir = 800 mA, the resulting transmission distance is 29 m

Document Number: 80069
Rev. 1.5, 28-Jul-10

www.vishay.com
21



Circuit Description

N A
VISHAY.

Vishay Semiconductors Circuit Description of the IR Receiver
Modules

AUTOMATIC GAIN CONTROL (AGC)

The AGC stage ensures that the receiver module is
insensitive to disturbance signals. It adapts the system
sensitivity to the existing noise or disturbance level by
changing the gain of the amplifier. In dark ambient, the AGC
also sets the gain to the most sensitive value at which there
are no longer any random output pulses. The time constant
of the AGC was chosen to be sufficiently large enough to
avoid a decrease in sensitivity during normal transmission.

The AGC does not react to the useful signal but reduces the
sensitivity in case of disturbances. Hence the AGC has to
distinguish between useful and disturbance signals. To
achieve this, the AGC needs to distinguish between these
good and bad signals. The characteristics used to
destinguish the signals are different for the various
IR receiver series from Vishay. The criteria used are mainly
burst length and envelope duty cycle. In table 2, there are
some figures that show the AGC criteria for data signals.

TABLE 2 - CONDITIONS OF THE AGC FOR DATA SIGNAL

AGC1 AGC2/8 AGC3 AGC4 AGC5
Maximum burst length for high duty cycle 1.8 ms 1.8 ms 1ms 1ms 0.6 ms
Idle time needed for each burslt longer than 1.2 x time 4 x time 6 x time 10 x time 25 ms
the max. burst length (above line) burst length burst length burst length burst length
Maximum number of short bursts in 1 s 2000 800 2000 1300 2000

AUTOMATIC THRESHOLD CONTROL (ATC)

After the band pass filter, the signal is evaluated by a
comparator. In quiescent mode (no data signal present),
there should be no output signal due to noise, i.e. the
threshold of the comparator is set above the noise floor.
When a signal is received, the comparator threshold level is
adjusted upward to a higher value. This shift prevents
random pulses occurring during a data message.

A further benefit of the ATC is the stabilisation of the output
pulse width. Without the ATC, the output pulses would vary
with the strength of the IR input signals.

The comparator threshold level reverts back to the initial
value after a time of approximately 10 ms if it is not
retriggered in the meantime. This time constant ensures a
stable signal evaluation during the data message for the
most common transmission codes. This method efficiently
avoids having disturbance pulses being detected as falsely
transmitted signals during the transmission of an
information block.

INTEGRATOR AND SCHMITT TRIGGER

The integrator is triggered when the signal reaches the
above mentioned comparator threshold. Several
consecutive cycles of the carrier signal at the comparator
output are required before the integrator finally triggers the
output.

The integration time necessary to control the output via the
Schmitt Trigger is given in table 3 for each of the IR receiver
module series.

The integrator defines a minimum time for the burst length
(integrator ramp up time) and a minimum time between the
bursts (integrator ramp down time).

The integrator prevents the feed-through of short
disturbances or spikes to the output. A long integrator ramp
time can improve the signal to noise ratio significantly. The
design of the integrator and Schmitt Trigger combination
was optimised such that the output pulse width is close to
the optical burst length at the input.

TABLE 3 - INTEGRATOR DATA OF THE VISHAY IR RECEIVER

AGC1 AGC2/8 AGC3 AGC4 AGC5
Minimum burst length 6 cycles 10 cycles 6 cycles 10 cycles 6 cycles
Minimum gap between the bursts 10 cycles 12 cycles 10 cycles 12 cycles 10 cycles

OUTPUT STAGE

As shown in figure 1, the digital output of the TSOP
IR receiver modules is an open collector transistor with an
internal pull up resistor. An additional external pull up
resistor can optionally be used if more current is needed to
drive the input of the decoding device or if a faster switching
time is required. The logic low level will be below 0.2 V even
at a sink current of 2 mA. The output can continuously drive
a capacitance of up to 1 nF without risk of damaging the
output stage.

If is not recommended to pull down the output of the
IR receivers to a voltage below 1V by a pull down resistor or
any other external components. Some IR receiver types
might not work properly in that condition because a standby
mode is activated.
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COMPATIBILITY TO EXISTING APPLICATIONS

Normally, Vishay IR receiver modules are used in systems
in which the data format and the decoding software are
already specified by the customer. The TSOP receiver
modules will in most cases work correctly the first time they
are “dropped” into the system.

In the event the receiver module does not operate as well as
expected, the following items should be checked:

e Table 1 in the chapter “Data Formats for IR Remote
Control” lists the most popular IR remote control data
formats and the IR receiver types suitable for receiving
them. If a data format is not mentioned then carrier
frequency, burst length and gap length of the data signal
(see table 1 - in “Data Formats for IR Remote Control”)
should be cross checked against the receiver type. If there
is uncertainty regarding the selection of the type, we
recommend the general purpose TSOP343xx series.

Possible disturbance sources (ambient light, EMI, noise or

ripple on the power supply) as described in the chapter
“Disturbance Sources”.

Attenuation due to an optical window in front of the
sensitive area of the receiver or due to light guide
coupling.

e QOutput pulse timing tolerances of the decoding software.

OUTPUT PULSE WIDTH TOLERANCES

The decoding software must accept and evaluate the output
pulses of the IR receiver. In figure 1 there is example data of
the output pulse width versus the optical input power. This
diagram also gives an indication of the output pulse width
jitter (the difference between the min. pulse width and the
max. pulse width at a given irradiance).

The tolerances of the output pulse width (t,0) with respect to
the input burst length (t)) is given in the expression:

(tpi—%) <tpo<(tpi+%)

This tolerance includes variations over the entire range of
temperature, supply voltage, irradiance and jitter. The jitter
alone (output pulse width variation during the transmission
of a data command) is much less than the above tolerances.
Typical figures for the jitter are shown in figure 1, where the
difference between maximum and minimum pulse width is
calculated for each irradiance value.

If there is a decoding software compatibility problem
because of the output pulse voltage level or the output pulse
switching time, then an external pull up resistor (10 kQ, see
figure 7 in the chapter “Disturbance Sources”) may solve the
problem.
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Fig. 1 - Statistical Evaluation of 1000 Output Pulses at each Irradiance
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APPLICATION CIRCUIT FOR OPERATION IN HARSH ENVIRONMENTS

The Vishay IR receivers include an efficient protection
circuitry against electrostatic discharge (ESD) or electrical
overstress (EOS), which is sufficient for normal handling and
assembly procedures according the common industry
standards.

In case of serious over-voltage-transients it might be useful
to add components for a further improvement of the
protection.

If the robustness of the IR receiver for an air discharge ESD
test needs to be improved then there are two options. The

TSOP Receiver

external ESD protection diodes as shown in fig. 2 (GSOT05C
or similar) are an efficient protection or an additional metal
holder that is electrically connected to GND (e.g.
TSOP38238PC1) can act like a lightning conductor to
protect the IR receiver.

Both the resistors and the diodes as shown in fig. 2 will
improve the robustness against any overvoltage that might
happen after soldering by PCB handling, PCB testing or
during operation in the application (e.g. spikes from dimmer
or motor control circuits).

N/ 78
AN

GSOT05C 3300 Supply
L 4 Voltage

+Vs

22uF
1kQ
L2 Out
—p—
1 GND
4—* L 2 L @ oV

22123

Fig. 2 - Protection Circuit against Over Voltage Spikes

APPLICATION IN SENSORS

Although the main application of the TSOP modules is IR
remote control, they also exhibit good properties for use as
sensors or in light barrier systems. A light barrier width of up
to 20 m or a reflective sensor of up to 1 m detection distance
is feasible. Some special features in these applications are:
high sensitivity, low interference to ambient disturbance
sources, compact outline, and low supply current
consumption. Because these applications exhibit a
continuously received signal, there are some limitations for
the optical signal to prevent the AGC from being triggered
and reducing the gain of the receiver.

Unlike for remote control in sensor applications the
irradiance of the signal may vary a great deal during
reception. For example, the irradiance may increase slowly
from below 0.1 mW/m? (i.e. from a level too weak to be
received). This can happen when an obstacle is removed
slowly out of a light barrier. In such cases there are different
limitations for the IR signal than in remote control
applications. Table 1 shows the recommended burst length
and burst repetition parameters for the IR signal when used
in sensor applications with the different receiver series.

TABLE 1 - IR SIGNAL LIMITATION IN SENSOR APPLICATIONS

AGC CATEGORY AGC1 AGC2/8 AGC3 AGC4 AGC5
TSOP41xx | TSOP12xx | TSOP323xx | TSOP44xx | TSOP45XX
EXAMPLES OF IR RECEIVER TYPES TSOP321xx | TSOP48xx | TSOP383xx | TSOP384xx | TSOP385XX

TSOP361xx | TSOP352xx | TSOP353xx | TSOP584xx | TSOP355XX

Minimum burst length (number of cycles in a burst)

10 6 10 6

Minimum burst repetition time using the shortest burst

6 ms 11 ms 17 ms 22 ms
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FIX GAIN RECEIVER

For many optical sensors it is sufficient to provide just a
simple digital state like “reflection-yes” or “reflection-no” or
whether a beam is interrupted. In this kind of applications
the “fix gain receivers” are often a good solution. There is no
restriction regarding the fastest burst repetition rate, it can
even work with a continuous carrier signal (e.g. a continuous
38 kHz signal). The reaction time is therefore much faster
and the circuit becomes simpler.

A further problem of the standard IR receivers in sensor
applications is the variable detection threshold. Standard IR
receivers adjust their detection threshold depending on the
amount of ambient light and optical noise present in the
environment in order to avoid emission of spurious pulses.
In a sensor application, the power of the emitter is normally

Obstacle to ——
bedetected

[ e

Application Overview Vishay Semiconductors

adjusted according to the maximum brightness level of the
light barrier environment, which corresponds to the lowest
gain of the IR receiver. However, when the IR receiver is then
subjected to lower light levels, the AGC adjusts the gain and
the receiver becomes too sensitive and even detects
reflected or stray light.

With a fix gain version it is easy to overcome this issue. The
sensitivity can be reduced in the design of the application
through the use of for example an aperture or an attenuation
filter such that the receiver does not suffer from spurious
pulses due to light interference. Then the emitter intensity
can be adjusted to the level required by the application.
Such a system can function with the same reproducible
characteristics in both dark and in bright ambient.

A
Y~
<O> Variable
D v Q ambient light

S —

21493

Fig. 3 - Stray Light in a Light Barrier Application can Produce a False Response

If the sensor application does not allow any spurious output
pulses, then we recommend using an additional
suppression circuit. Usually the internal AGC suppresses
such unwanted pulses. However, there is a risk of false
pulses when the illumination is not uniform. A very low rate
of noise pulses (< 15 pulses/min) is possible even in
constant illumination. To overcome this problem, the signal
bursts should be longer than 500 ps. As the noise pulses are
usually shorter than 400 ps (in case of a 38 kHz receiver) a
hardware or software filter can then be used to easily
suppress the false pulses.
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DETECTOR WITH ANALOG OUTPUT

A reflective sensor with analog information contained in its
output is feasible using an IR receiver by evaluating the time
required by the AGC to suppress a quasi continuous signal.
The time required to suppress such a signal is longer when
the signal is strong than when the signal is weak, resulting in
a pulse length corresponding to the distance of an object
from the sensor. This kind of analog information can be
evaluated by a microcontroller. The absolute amount of
reflected light depends much on the environment and is not
evaluated. Only sudden changes of the amount of reflected

500 ms

light, and therefore changes in the pulse width, are
evaluated using this application.

The TSOP4P38 is an IR receiver type that is optimized for
this kind of sensor. It has similar properties like the
TSOP4838 but its output pulse has less jitter when used
with such long bursts.

Ambient light has also some impact to the pulse width of a
TSOP4P38 with a signal as shown in fig. 4, making the pulse
shorter.

100 ms, 38 kHz
Optical signal
from the IRED """""""I"""""""""""

PN 4

N OO

Response of the |

TSOP4P38
(strong reflection)

Response of the
TSOP4P38

(weak reflection)

L

22124

Fig. 4 - Protection Circuit against Over Voltage Spikes

T @

1" TSOP4P38

Emitter / \

There should be no
common window in front of
the emitter and receiver in
order to avoid crosstalk by
guided light through the
window.

IR Receiver

TSAL6200

Separation to avoid
22125 crosstalk by stray light
inside the housing

Fig. 5 - Example of a Sensor Housing for a Reflective Sensor

APPLICATION IN BATTERY-POWERED SYSTEMS

There are two crictical paramters when using the IR receiver
modules in battery-powerded systems: the supply voltage
and the supply current. The best properties regarding both
parameters have the IR receivers of the TSOP3xxxx family.
These devices have low supply current of about 0.35 mA
only and they can work at low supply voltages to provide a
function even with almost empty batteries. The lowest
specified supply voltage is 2.5 V, however typically it can
operate even below 2 V.

If the supply current of the IR receiver modules is too high
for continuous operation then a pulsed supply voltage can
help to further save battery power.

For the best response time, the duty cycle of the supply
voltage should be selected such that the supply is pulsed
once during the wake up signal of the IR command as
shown in figure 6 and 7. If the IR receiver senses a signal in
this time window, then the supply voltage is turned on for a
longer period of time to receive the full data command.
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The IR command sends a
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OO

wake up signal before
data are transmitted

Output signal of the |-|
Microcontroller to control the

Wake up signal Data bursts

Standby
l e |

Standby mode of the IR receiver

Normal supply

Invalid pulses may occur during the
first millisecond after standby off

There is no response to

the IR signal when the | |
receiver is in Standby

If a signal is received after the latency time (about 1ms after

T T
7

Data pulses

power up) then the microcontroller will wake up and allow the
20121 IR receiver to operate continuously.

Fig. 6 - Example for a Battery-Saving Mode with TSOP3xxxx IR Receivers

TSOP3xxxx 47Q

Battery
Supply

—e

Input

\ RC data

|_ Output
IR rec. SBY

Microcontroller
other input and

output lines

L
T
Low power ‘ f

3 MQ

22122

S

_L Vg=25V1t055V

Fig. 7 - Circuit Proposal for Pulsing the Supply Voltage of the TSOP3xxxx

The actual stand-by supply current of the IR receiver when
used in this application depends on the ratio of “on/off
time”. In the case of a 2 ms on time and 200 ms off time, the
stand-by supply current is about 3.5 pA for the IR receiver.
This would allow a battery life of more than 2 years.

To achieve this performance, a pre-burst (wake up time) of
202 ms is needed in this example.

If the TSOP3xxxx is disconnected from supply voltage and
reconnected again then the gain level is on a default value.
It will last up to 100 ms until the gain has settled to an
optimum level that is well adapted to the ambient noise
level.

However, if the TSOP3xxxx is set to the standby mode
(as shown in fig. 7) then it can memorize the gain setting
during the off period. Each time when it is powered up the
gain is on the correct level. Hence there are no spurious
pulses in bright ambient during the on period when the
receiver is operated in this kind of power saving mode.

The standby mode of the TSOP3xxxx means that it is
supplied through a high impedance serial resistor. In that
case the circuit of the TSOP3xxxx is deactivated and the
supply current becomes almost zero. However, the gain
level of the AGC is still memorized.

The easiest way to activate the standby mode is to operate
the TSOP3xxxx with a series resistor at about 2 MQ in case
of a 3 V supply voltage or 3 MQ in case of a 5 V supply
voltage.

APPLICATIONS WITH Bl DIRECTIONAL
TRANSMISSION

A two-way communication in half duplex mode is possible
with the Vishay IR receiver modules. Full duplex mode is not
possible as the selectivity of the receivers using two IR
channels (e.g. one at 30 kHz and one at 56 kHz) at the same
time and in the same space is not sufficient.

In a bi-directional IR transmission, the receiver will usually
see the transmitted signal of both sites, the signal that is
sent from the other site as well as the signal that is sent from
the receiver site. In such an application, the transmitted
signal is usually much stronger than the received signal. In
order to retain full sensitivity while receiving, we recommend
an idle time of 15 ms between transmitting and receiving. In
this idle time, the Automatic Threshold Control (ATC) of the
IR receiver will recover its quiescent sensitivity.

The IR receiver modules with the AGC1 setting are the most
suitable types for data communication because their AGC
allows continuous reception.
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Mechanical Design Notes

There are many aspects in the design of an appliance, which
will affect the IR sensitivity of the receiver such as window
size, window material, distance of the receiver to the
window or to a light guide.

WINDOW

The size of the window in front of the IR receiver should be
large enough so that the viewing angle of the IR receiver is
not overly restricted. The window size and the distance of
the IR receiver behind the window should be designed to
enable a directivity of at least + 50°. A module with a
mechanical holder (e.g. TSOP4838AY1) can sometimes help
to place the sensitive area of the IR receiver module closer
to the window.

When the front panel of an appliance is black, it is usually
desired that the optical window in front of the IR receiver
also be tinted black. That means that a plastic material is
required, which is transparent for infrared signals but
opaque for visible light. The diagram in figure 1 shows an
example of the spectral transmittance of such a plastic
material (Bayer Makrolon color 45/601).

The cut-off wavelength of the window material should be
between 700 nm and 850 nm in order to appear black and
in order not to absorb IR signal energy.

There is a loss of power in every front panel of about 8 %
due to reflection (4 % at each side). There is a compromise
necessary on the design of the panel thickness. On the one
hand, the thickness of the panel should be kept small to

minimize the loss of energy in the plastic material. On the
other hand, the thickness of the plastic should not be too
small (or the color of the plastic too light) in order to avoid
being able to see inside the appliance. In contrast to other
products that have a shiny external metal shielding, the
Vishay TSOP IR receiver modules have a black package
with internal shielding, which prevents visibility behind the
front panel.

The relationship between the necessary thickness and the
optical transmittance is given by:

) =(1-p)xeta®ixd
t(A) = Spectral transmittance

p = Constant factor for reflection loss (typically about
0.08)
e =2.718282

a(h) = Coefficient of plastic material (about 0.03 mm™ at
950 nm in the example above)

d = Thickness of front panel

There are several plastic materials with such a spectral

behavior. Some examples of polycarbonate are:

e Makrolon 2805; color #: 45-601 (blue - black);
supplier: Bayer

e Makrolon 2805: color #: 45-401 (green - black);
supplier: Bayer

100 T T T |

;\o‘ 90 H__ spectral transmittance N ———
;’ 80 H of tinted filter I
2 70 H spectral sensitivity of
g 60 H TSOP IR receiver /
E w0 /
C
5 /
£ 40 I
s 30
& 20
‘% 10

o J

400 500 600 700 800 900 1000 1100 1200

17073 Wavelength (nm)

Fig. 1 - Spectral transmittance for IR transmissive Window Material

Another very common design is a silver colored front panel,
usually either equipped with tiny holes for the IR signal to
pass through or a partially reflecting material for this
purpose. Although stylish, this design is very non-optimal in
terms of transmission range as there is a high loss of signal
through the panel.
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LIGHT GUIDES

A light guide is a piece of transparent plastic, usually
cylindrical, that makes use of the principle of total internal
reflection to pass light from the front panel to a receiver
located further back in the appliance.

Some of the reasons for using a light could be to span a
distance between the window and the IR receiver, to have a
smaller window than would otherwise be possible or to
protect the IR receiver from high voltage discharges
orccuring at the front of a TV set due to ESD.

The use of a light pipe compromises the achievable
transmission range and directivity due to signal loss at the
coupling between the light guide and the IR receiver. The
light guide should be optimally placed as close as possible
to the vertex of the optical lens of the IR receiver

<

e

17074
Fig. 2 - Loss of Signal Power at the Coupling to the Light Guide

Mechanical Design Notes

Vishay Semiconductors

MECHANICAL VERSIONS OF THE VISHAY IR
RECEIVERS

Vishay offers many different mechanical versions of the IR
receiver modules in order to provide a solution for almost
any requirement.

In addition to the three SMD packages, there are also three
different standard through-hole packages with two pinouts.
The through hole parts are available with different lengths
leads, bent leads, and optional plastic or metal holders.
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Assembly Instuctions

GENERAL

Vishay leaded IR receiver modules can be mounted in any
position. The wire leads may be bent provided the bend is
not less than 1.5 mm from the bottom of the plastic
package. During bending, no forces should be transmitted
from the leads to the package (e.g. by spreading the leads).
If the device is to be mounted near heat generating
components, the resultant increase in ambient temperature
should not exceed the specified ratings.

SOLDERING INSTRUCTIONS

Protection against overheating is essential when a device is
being soldered. It is recommended, where possible, that the
length of the leads between the solder joint and the package
be left as long as possible. The maximum permissible
soldering temperature for plastic encapsulated devices is
governed by the maximum permissible heat that may be
applied to the encapsulant rather than by the maximum
permissible junction temperature of the die.

The maximum temperatures and soldering times for iron and
wave soldering are given in table 1.

TABLE 1 - MAXIMUM SOLDERING TEMPERATURES
IRON SOLDERING WAVE SOLDERING
DISTANCE OF SOLDERING DISTANCE OF
THE SOLDERING MAXIMUM TEMPERATURE | THE SOLDERING MAXIMUM
IRON ALLOWABLE ALLOWABLE
TEMPERATURE POSITION FROM SOLDERING SEE POSITION FROM SOLDERING
THE LOWER EDGE TIME PER PIN TEMPERATURE | THE LOWER EDGE TIME
OF THE CASE TIME PROFILES OF THE CASE
IR receiver for through
hole assembly without <350 °C >2mm 3s 260 °C >1mm 10s
holder
IR receiver for through
hole assembly with <350 °C n.a. 3s 260 °C n.a. 5s
plastic holder
IR receiver for through
hole assembly with <350 °C n.a. 3s 260 °C n.a. 10s
metal holder
IR receiver for SMD <350 °C na. 3s
assembly

SOLDERING METHODS

There are several commonly used methods to solder
devices on-to the substrate. Some of them are listed in the
following:

(a) Reflow Soldering

Reflow soldering uses contact-free heating and derives the
energy for soldering the assembly either from convection
heating or from direct infrared radiation.

The heating rate in an IR furnace depends on the absorption
coefficients of the material surfaces and on the ratio of the
components’ masses to their irradiated surfaces.

The temperature of parts in an IR furnace cannot be
determined in advance. Temperature measurements may
be performed by measuring the temperature of a certain
component while it is being transported through the furnace.
The temperatures of small components tend to change
more than that of the larger ones with which they are
soldered together and may rise up to 280 °C.

The parameters which influence the internal temperature of
the component are the following:

- Time in the oven and power of the oven
- Mass of the component

- Size of the component

- Size of the printed circuit board

- Absorption coefficient of the surfaces

- Layout density

- Optical spectrum of the radiation source
- Ratio of radiated to convected energy

A temperature-time profile of the reflow process, suitable
only for SMD devices, is given in figure 2. Reflow soldering
is not approved for leaded IR receivers.

Soldering Instructions

e Reflow soldering must be done according MSL4 within
72 h after opening the dry pack envelope while stored
under a maximum temperature of 30 °C and a relative
humidity of 60 %.

Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Exercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured.

Handling after reflow should be done only after the work
surface has been cooled off.
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(b) Wave soldering
In wave soldering, one or more continuously replenished CAUTION LEVEL
waves are generated in a bath of moITen solder. The vorsToa s E
substrates to be soldered are moved in the opposite
direction to that of the wave and across the wave’s crest. 1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)
A temperature-time profile of the entire process is given in 2. Afterthis bag is opened devices that will be subjected to infrared reflow,
figure 3. Wave soldering is applicable for leaded IR receiver zondL o or e (peakpackage body temp
must be:

but not for the SMD packages. 2a Mounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.
Note for parts mgunted in plastic holders: the temperatures 3. Devices require baking before mounting if
used for soldering exceed the melting temperature of Humidity Indicator Card is >20% when read st 23°C £ 5°C or
plastic. A wave-soldering process not exceeding 5 s will o Arbakine s e, dov o bk fo.
therefore often deform the hooks used to attach the holder 02 hours i 40°C + $°C0°C and <S%RH (dry avfitrogen) or
to the PCB, but will not affect the functionality of the holder. S e R o A e o ey

Bag Seal Date:
(c) Soldering iron o se (IF blank, see bar code label)

Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

The process of hand soldering with an iron cannot be carried
out in a repeatable and controlled way.

16943

This process should not be considered for use in Fig. 1 - Example of JESD22-A112 Level 4 Label
applications where reliability is important. There is no SMD
classification for this process. Temperature-Time Profiles
Manual Soldering for SMD 300
e Use a soldering iron of 25 W or less. Adjust the . max. 260 °C
- “ . 250 {2 255°C 245 °C

temperature of the soldering iron below 350 °C. - g;tg :g
¢ Finish soldering within 3 s. 200 -
e Handle products only after the temperature has cooled S 450 max. 20's

off. = max. 120 s max. 100 s

100 4
WARNING s04/ ™ Ramp Up3°C/s ax. Ramp Down 6 °C/s
Opto devices are sensitive to damage due to moisture
release if they are subjected to infrared reflow or a similar o . . . . .
soldering process (e.g. wave soldering) without being 0 50 100 150 200 250 300
properly dried. t(s)
Dry box storage is recommended as soon as the aluminum 19800 max. 2 cycles allowed
shipping bag has been opened to prevent moisture Fig. 2 - Infrared reflow soldering of opto devices
absorption by the device. The following conditions should (SMD package only)
be observed if dry boxes are not available:
e Storage temperature 10 °C to 30 °C 300 . T
* Storage humidity at 60 % RH maximum sl — — — I Lead Temperature
[ 525 o o) T

If the devices are stored for more than 72 h under these 2% Cm%‘ofc | second fullline: typical

- . . . - wave dotted line: process limits
conditions, the moisture content will then be too high for first wave 8

reliable reflow soldering. The devices can be reconditioned ca. 20‘0 Kis > *, ca. 2 K
to recover to an acceptable moisture content by drying L S
under the following conditions: [ oforeed \‘ .
192 h at 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen) 100°Clo 130 C Jeooing. AL+-ca. 5 Kis

- 4 N -~
or P4 ., o« | T==al
50 /, 2 Kis ~-.

n
=3
S

Temperature (°C)
@
3

=)
S

96 hat 60 °C + 5 °C and <5 % RH for all device containers. / T I~

An EIA JEDEC Standard JESD22-A112 level 4 label is ol - - I

included on all dry packs. 0 0 5 100 150 200 250
Time (s)

Fig. 3 - Wave soldering of opto devices
(leaded IR receiver package only)
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Corporate Quality Policy

Our goal is to exceed the quality
expectations of our customers.
This commitment starts with top
management and extends through
the entire organization. It is achieved
through innovation, technical excellence

and continuous improvement.

18348

Fig. 1 - Vishay Quality Policy
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VISHAY INTERTECHNOLOGY, INC.

ENVIRONMENTAL, HEALTH AND SAFETY POLICY

Vishay Intertechnology, INC. is committed to conducting its worldwide operations in a socially responsible and ethical manner
to protect the environment, and ensure the safety and health of our employees, to conduct their daily activities in an
environmentally responsible manner.

Protection of the Environment: Conduct our business operation in a manner that protects the environmental quality of the
communities in which our facilities are located. Reduce risks involved with storage and use of hazardous materials. The
company is also committed to continual improvement of its environmental performance.

Compliance with Environmental, Health and Safety Laws and Regulations: Comply with all relevant environmental, health
and safety laws and regulations in every location. Maintain a system that provides timely updates of regulatory change.
Cooperate fully with governmental agencies in meeting applicable requirements.

Energy, Resource Conservation and Pollution Control: Strive to minimize energy and material consumption in the design of
products and processes, and in the operation of our facilities. Promote the recycling of materials, including hazardous wastes,
whenever possible. Minimize the generation of hazardous and non-hazardous wastes at our facilities to prevent or eliminate
pollution. Manage and dispose of wastes safely and responsibly.

World Class Excellence

e Business Excellence
e Zero Defect Strategy
e Integrated Management system
e Six Sigma Strategy
e ISO/TS 16949
e ISO 14000
e QS 9000/VDA 6.1
e EFQM
e ISO 9000
e Advanced Quality Tools
e Cost of Quality
e Empowered Improvement Team

17275
Fig. 2 - Vishay Quality Road Map

QUALITY SYSTEM VISHAY CORPORATE QUALITY

Vishay Corporate Quality defines and implements the Vishay
QUALITY PROGRAM ) ) ) quality policy at a corporate level. It acts to harmonize the
At the heart of the quality process is the Vishay worldwide quality systems of the constituent divisions and to
quality program. This program, which has been in place implement Total Quality Management throughout the
since the early 90’s, is specifically designed to meet rapidly company worldwide.

increasing customer quality demands now and in the future.

Vishay Zero Defect P
Vishay Corporate Quality implements the Quality Policy and Ishay £ero Detect Frogram

translates its requirements for use throughout the worldwide * Exceeding quality expectations of our customers
organization. e Commitment from top management through entire
Vishay Quality has defined a roadmap with specific targets organization

along the way. The major target is to achieve world-class * Newest and most effective procedures and tools

; : - design, manufacturing and testing
Il th hout Vish ldwide.
excelience throughout Vishay worldwide - management procedures (e.g. SPC, TQM)

e Continuous decreasing numbers for AOQ and failure rate
e Detailed failure analysis using 8D methodology

e Continuous improvement of quality performance of parts
and technology
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QUALITY GOALS AND METHODS

The goals are straightforward: Customer satisfaction
through continuous improvement towards zero defects in
every area of our operation. We are committed to meet our
customers’ requirements in terms of quality and service. In
order to achieve this, we build excellence into our products
from concept to delivery and beyond.

¢ Design-in Quality

Quality must be designed into products. Vishay uses
optimized design rules based on statistical information.
This is refined using electrical, thermal, and mechanical
simulation together with techniques such as FMEA, QFD
and DOE.

Built-in Quality

Quality is built into all Vishay products by using qualified
materials, suppliers, and processes. Fundamental to this
is the use of SPC techniques by both Vishay and its
suppliers. The use of these techniques, as well as tracking
critical processes, reduces variability, optimizing the
process with respect to the specification. The target is
defect prevention and continuous improvement.

Qualification

All new products are qualified before release by
submitting them to a series of mechanical, electrical, and
environmental tests. The same procedure is used for new
or changed processes or packages.

Monitoring

A selection of the same or similar tests used for
qualification is also used to monitor the short- and
long-term reliability of the product.

SPC (Statistical Process Control)

SPC is an essential part of all Vishay process control. It
has been established for many years and is used as a tool
for the continuous improvement of processes by
measuring, controlling, and reducing variability.

Vishay Quality System

All Vishay’s facilities worldwide are approved to ISO 9000.
In addition, depending on their activities, some Vishay
companies are approved to recognized international and
industry standards such as ISO/TS 16949.

Each subsidiary goal is to fulfill the particular requirements
of customers. The Opto Divisions of Vishay
Semiconductor GmbH are certified according to
ISO/TS 16949.

Quality Information

Key tunctions:

Marketing

RaD, Engincering__ || Development of New Products

Planning

Purchasig || Transaction of Orders

Production

Qo [[customer auaity

Environment

4 supportedy:

18349

The procedures used are based upon these standards and
laid down in an approved and controlled Quality Manual.

BUSINESS EXCELLENCE

Total Quality Management is a management system
combining the resources of all employees, customers, and
suppliers in order to achieve total customer satisfaction. The
fundamental elements of this system are:

¢ Management commitment

¢ EFQM assessment methodology

e Employee involvement teams (EITs)

e Supplier development and partnership
¢ Quality tools

e Training

e Quality system

e Six sigma

e Automotive excellence program (AEP)
e Zero defect

All Vishay employees from the senior management
downwards are trained in understanding and use of TQM.
Every employee plays its own part in the continuous
improvement process which is fundamental to TQM and our
corporate commitment to exceed customers’ expectations
in all areas including design, technology, manufacturing,
human resources, marketing, and finance. Everyone is
involved in fulfilling this goal. Vishay management believes
that this can only be achieved by employee empowerment.

The Vishay corporate core values
® | eadership by example

¢ Employee empowerment

e Continuous improvement

e Total customer satisfaction

are the very essence of the Vishay Quality Movement
process.
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* Training

Vishay maintains that it can only realize its aims if the
employees are well trained. It therefore invests heavily in
courses to provide all employees with the knowledge they
need to facilitate continuous improvement. A training profile
has been established for all employees with emphasis being
placed on total quality leadership. Our long-term aim is to
continuously improve our training so as to keep ahead of
projected changes in business and technology.

* EFQM Assessment Methodology

From 1995, Vishay has started to introduce the EFQM
(European  Foundation for  Quality = Management)
methodology for structuring its Total Quality Management
approach. This methodology, similar to the Malcolm
Baldrige process, consists in self-assessing the various
Vishay divisions and facilities according to nine business
criteria:

e | eadership

* People

* Policy and strategy

* Partnership and resources

e Processes

* People results

e Customer results

e Society results

e Key performance results

(see figure 3)
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The assessments are conducted on a yearly basis by trained
and empowered, internal Vishay assessors.

This permits the identification of key-priority improvement
projects and the measurement of the progress
accomplished.

The EFQM methodology helps Vishay to achieve
world-class business excellence.

¢ Employee Involvement Teams

At Vishay we believe that every person in the company has
a contribution to make in meeting our target of customer
satisfaction. Management therefore involves employees to
higher and higher levels of motivation, thus achieving higher
levels of effectiveness and productivity. Employee
involvement teams, which are both functional and cross
functional, combine the varied talents from across the
breadth of the company. By taking part in training, these
teams are continually searching for ways to improve their
jobs, achieving satisfaction for themselves, the company
and most important of all the customer.

Enablers |> | Results |>
People People Results

N 9% ] 9%

| Customer Key
) Policy and
Leadership | | Strategy |— Processes [— Results Pegorml?nce
10 % 8% 14 % 20 % 16552/8
o
I
Partnership .
—and Resources — | |Society F;esults_
9% 6%

Innovation and learning
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Fig. 8 - EFQM Criteria for Self-Assessment
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TQM TOOLS

As part of its search for excellence, Vishay employs many
different techniques and tools. The most important of them
are:

e Auditing

As well as third party auditing employed for approval by
ISO 9000 and customers, Vishay carries out its own internal
and external auditing. There is a common auditing
procedure for suppliers and sub-contractors between the
Vishay entities. This procedure is also used for
inter-company auditing between the facilities within Vishay.
It is based on the “Continuous Improvement” concept with
heavy emphasis on the use of SPC and other statistical tools
for the control and reduction of variability.

Internal audits are carried out on a routine basis. They
include audits of satellite facilities (i.e., sales offices,
warehousing etc.). Audits are also used widely to determine
attitudes and expectations both within and outside the
company.

v' ‘@i’
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¢ Failure Mode and Effect Analysis (FMEA)

FMEA is a technique for analyzing the possible methods of
failure and their effect upon the performance/reliability of the
product/process. Process FMEAs are performed for all
processes. In addition, product FMEAs are performed on all
critical or customer products.

¢ Design of Experiments (DOE)

There is a series of tools that may be used for the statistical
design of experiments. It consists of a formalized procedure
for optimizing and analyzing experiments in a controlled
manner. Taguchi and factorial experiment design are
included in this. They provide a major advantage in
determining the most important input parameters, making
the experiment more efficient and promoting common
understanding among team members of the methods and
principles used.

e Gauge Repeatability and Reproducibility (GR and R)
This technique is used to determine equipment’s suitability
for purpose. It is used to make certain that all equipment is
capable of functioning to the required accuracy and
repeatability. All new equipment is approved before use by
this technique.

Quality Information

¢ Quality Function Deployment (QFD)

QFD is a method for translating customer requirements into
recognizable requirements for Vishay’s marketing, design,
research, manufacturing and sales (including after-sales).
QFD is a process, which brings together the life cycle of a
product from its conception, through design, manufacture,
distribution, and use until it has served its expected life.

QUALITY SERVICE

Vishay believes that quality of service is equally as important
as the technical ability of its products to meet their required
performance and reliability. Our objectives therefore
include:

e On-time delivery

e Short response time to customers’ requests
¢ Rapid and informed technical support

¢ Fast handling of complaints

¢ A partnership with our customers

18352

e Customer Quality

Complaints fall mainly into two categories:
e Logistical
e Technical

Vishay has a procedure detailing the handling of complaints.
Initially complaints are forwarded to the appropriate sales
office where in-depth information describing the problem,
using the Vishay Product Analysis Request and Return
Form (PARRF), is of considerable help in giving a fast and
accurate response. If it is necessary to send back the
product for logistical reasons, the Sales Office issues a
Returned Material Authorization (RMA) number.

On receipt of the goods in good condition, credit is
automatically issued.

www.vishay.com
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If there is a technical reason for complaint, a sample
together with the PARRF is sent to the Sales Office for
forwarding to the Failure Analysis Department of the
supplying facility. The device's receipt will be acknowledged
and a report issued on completion of the analysis. The cycle
time for this analysis has set targets and is constantly
monitored to improve response time. Failure analysis
normally consists of electrical testing, functional testing,
mechanical analysis (including X-ray), decapsulation, visual
analysis and electrical probing. Other specialized
techniques (i.e. LCD, thermal imaging, SEM, acoustic
microscopy) may be used if necessary.

If the analysis uncovers a quality problem, a Corrective
Action Report (CAR) in 8D format will be issued. Any
subsequent returns are handled with the RMA procedure.

Customer notifies Vishay Sales

Office of a complaint and Sales obtains
the necessary information about return
using attached form (Product Analysis

Request and Return Form)

v

v

Customer has a complaint
regarding Commercial Aspects
e.g. Incorrect products, stock
rotation, wrong delivery times or
quantities

v

Customer has a complaint
regarding Technical Aspects e.g.
Product out of specification,
labeling error, and packaging
issues

Customer sends samples to
designated factory location
(communicated by Sales)

v

Customer receives an analysis
report from Vishay with reference
number

End of return procedure

18354

Entitled to
return/replacement

No products

Yes

Sales assign RMA number
and Customer returns
product

Complaint and Return Procedure
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W
VISHAY.

CORRECTIVE ACTION REQUEST

5 Group Bef: C5 Group -Iamax

| Customer Information | | Vishay Information

Customer

Contact Person

Vizhay Originstor

Date Vizhay lst Rec'd

Tel Ma. Date Sent to Mz Sie

Email Address Sent o

Cust. Ref. No. Sales/CS Contact

Cust. Location AWE#

Device Information

Vishay P Datecode

Custorer PX Plant Code

Cruandty Lot'Sernal #

Paotential Remm DN/Inveice #

[ Defect Information |
[ ]Elecmical [ 1Mechanical [ ]Visual

Tvpe of Complaint [ ] Packing [ 1Label [ ]Mixed Pam
[ ]Other

Comments:

Point of Defect [
[
[

Comments:

Defect Rate :
Application :

Remarks/Other .
Data

Notes:

~Far soldering complam:, pls attach customer's profile and solder composit

e

1 Line/ Assembly

] Qualificadon [ ]coming

] Fiald Warranty Diefact iHaw lug Aas the pradict bedn (4wt

] Relisbilicy: [ 10km/Car Plant Assembly (for automotive)

~Ploaze note an)y iMportant test, process, or wIgge condimons-

1. Flease attach a copy of the reel label
2. Pleasa take precaution against ESD and mechanical damage when forwardng samplas.

Corrective Action Request Form
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- Facility address (line 1) CAR Number:
VISHAY., Facility address (line 2) Page: 1
Facility address (line 3) Report Date:

Facility phone number
VISHAY Division Name

8D Report
Complete for all applicable items:
Date Opened: Originator: Division Specific Information
Vishay Location: Vishay Part No.:
Customer: Date Code: Customer Contact:
Customer Location: Device Type: Failure Status:
Customer Ref. Code: Value: Quantity Returned:
Customer Part No.: Tolerance: Vishay Lot Number:
Customer P.O. No.: RMA Number: Date of Assembly:
Analysis Code: Package Type: Delivery Number:
8D APPROACH - Discipli 1, 2, and 4 below must be pleted for ALL request:

DISCIPLINE 1: ESTABLISH TEAM

Team Leader (and position):

Team Members (and positions):

DISCIPLINE 2: DESCRIBE PROBLEM

Customer Information:

Questions Answers

1). What happened?

2). Why is it a problem?

3). When it happened?

4). Who detected the problem?

5). Where detected?

6). How detected?

7). How many?

Vishay Information:

Questions Answers

1). What symptom do we see on our part?

2). Was part reworked by Vishay?

3). When was it manufactured at Vishay?

4). Who manufactured? Which machine (where applicable)?

5). Can we detect the defect with present process?

ONE OF THE WORLD'S LARGEST MANUFACTURERS OF DISCRETE SEMICONDUCTORS AND PASSIVE COMPONENTS
Company Confidential Information
22283

Vishay 8D Form
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\ 4 Facility address (line 1) CAR Number:
VISHAY., Facility address (line 2) Page: 2
Facility address (line 3) Report Date:

Facility phone number
VISHAY Division Name
8D Report

DISCIPLINE 3: CONTAINMENT ACTIONS
Containment Actions and Projected Completion Dates:
Vishay Process / Warehouse / Consignment locations / Vishay Sample Service Center:
Other inventory:

Containment Action Verification Data (table, graph, etc...) and/or Plan:

Product/Package Identification for Contained Material:

DISCIPLINE 4: ROOT CAUSE / RESULTS

Process Root Cause:

Escape Root Cause:

ONE OF THE WORLD'S LARGEST MANUFACTURERS OF DISCRETE SEMICONDUCTORS AND PASSIVE COMPONENTS

20084 Company Confidential Information

Vishay 8D Form
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Quality Information Vishay Semiconductors
- Facility address (line 1) CAR Number:
VISHAY., Facility address (line 2) Page: 3
Facility address (line 3) Report Date:

Facility phone number
VISHAY Division Name
8D Report

If VALID, ALL Discipli must be d
DISCIPLINE 5: CORRECTIVE ACTIONS

Process Root Cause Corrective Action:

Escape Root Cause Corrective Action:

DISCIPLINE 6: IMPLEMENT CORRECTIVE ACTIONS
Corrective Action Projected Completion Dates:

Corrective Action Verification Data (table, graph, etc...) and/or Plan

DISCIPLINE 7: PREVENT RECURRENCE

Update Standards:

Document Type Required (Yes/No) Document # Who When
Control Plan
FMEA
PM Plan
Procedure(s)
Test Program
Drawings
BOM
Other

Look Across (Corrective Actions applied to other areas to prevent recurrence):

Type Required Who When Details
(Yes/No) (e.g. family, equipment, location

Product Families
Manufacturing Lines
Equipment

Other Locations

DISCIPLINE 8: CONGRATULATE TEAM

Revised by: | | Revision: | [ Date: |
Approved by: | | Date: | [ Date Closed: |
CQA004, Appendix D: 30 October 2008

ONE OF THE WORLD'S LARGEST MANUFACTURERS OF DISCRETE SEMICONDUCTORS AND PASSIVE COMPONENTS

Company Confidential Information
22285

Vishay 8D Form
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Change Notification

All product and process changes are controlled and
released via ECN (Engineering Change Notification). This
requires the approval of the relevant departments. In the
case of a major change, the change is forwarded to
customers via Sales/Marketing before implementation.
Where specific agreements are in place, the change will not
be implemented unless approved by the customer.

QUALITY AND RELIABILITY

ASSURANCE PROGRAM

Though both quality and reliability are designed into all
Vishay products, three basic programs must assure them:
¢ Average Outgoing Quality (AOQ) -
100 % testing is followed by sample testing to measure
the defect level of the shipped product. This defect level
(AOQ) is measured in ppm (parts per million)
¢ Reliability qualification program -
to assure that the design, process or change is reliable
e Reliability monitoring program -
to measure and assure that there is no decrease in the
reliability of the product

T

AOQ PROGRAM

Before leaving the factory, all products are sampled after
100 % testing to ensure that they meet a minimum quality
level and to measure the level of defects. The results are
accumulated and expressed in ppm (parts per million). They
are the measure of the average number of potentially failed
parts in deliveries over a period of time. The sample size
used is determined by AQL or LTPD tables depending upon
the product. No rejects are allowed in the sample.

The AOQ value is calculated monthly using the method
defined in standard JEDEC 16:

AOQ = p-LAR- 106(ppm)

where:

number of devices rejected
total number of devices tested
LAR = lot acceptance rate:

number of lots rejected
total number of lots tested

p=

LAR = 1-

The AOQ values are recorded separately with regard to
electrical and mechanical (visual) rejects by product type
and package.

Quality Information

RELIABILITY AND QUALIFICATION

Qualification is used as a means of verifying that a new
product or process meets specified reliability requirements.
This is also used to verify and release changes to products
or processes including new materials, packages, and
manufacturing locations. At the same time it provides a
means to obtain information on the performance and
reliability of new products and technologies.

There are three types of qualification and release:

e Wafer process/technology qualification

e Package qualification

¢ Product/device qualification

The actual qualification procedure depends on which of
these (or combinations of these) are to be qualified.
Normally there are three categories of qualification in order
of degree of qualification and testing required.

For the qualification there are two different standards. For
Commodity and Industrial products the Vishay internal
standard is used. For Automotive grade parts, the
qualification is done according to AEC-Q101.

Accelerated testing is normally used in order to produce
results fast. The stress level employed depends upon the
failure mode investigated. The stress test is set so that the
level used gives the maximum acceleration without
introducing any new or untypical failure mode.

The tests used consist of a set of the following:

e High temperature life test (static)

e High temperature life test (dynamic)

e HTRB (high temperature reverse bias)

e Humidity 85/85 (with or without bias)

* Temperature cycling

¢ High-temperature storage

* Low-temperature storage

* Marking permanency

® Lead integrity

e Solderability

* Resistance to solder heat

e Mechanical shock (not plastic packages)

¢ Vibration (not plastic packages)

e ESD characterization

SMD devices only are subjected to preconditioning to
simulate board assembly techniques using the methods
defined in standard J-STD-020 before being subjected to
stresses.

Normally, the endpoint tests are related to the datasheet or
to specified parameters. Additionally, they may include:

e Destructive physical analysis

e X-ray

¢ Delamination testing using scanning acoustic microscope
e Thermal imaging

e Thermal and electrical resistance analysis

www.vishay.com
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Qualification procedure

Quality Information

Wafer process
qualification

Package

qualification

Device type
qualification

Monitoring

Process change

qualification

18358

A summary of the reliability test results combined with
process flows and technological data will be prepared when
the device has passed the Vishay qualification tests. The
summary is named QualPack.

22212

VISHAY

Optoelectronics

Mini SMD LED

Example of the QualPack

Vishay Semiconductors

For automotive grade devices also additional information
according to the PPAP requirements will be provided on

request.

VISHAY INTERTECHNOLOGY, INC.

Xavd Tvnd
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RELIABILITY MONITORING AND WEAR-OUT
The monitoring program consists of short-term monitoring
to provide fast feedback on a regular basis in case of a
reduction in reliability and to measure the Early-life Failure
Rate (EFR). At the same time, Long-term monitoring is used
to determinate the Long-term steady-state Failure Rate
(LFR). The tests used are a subset from those used for
qualification and consist of:

e Life tests

* Humidity tests

® Temperature-cycling tests

The actual tests used depend on the product tested.
Depending on the assembly volume a yearly monitoring and
wear-out test plan is created.

Wear-out data is particularly important in optoelectronic
devices.

Failure .
rate Useful life
A
Early failure Constant failure rate Wear-out
21140 period period failure period

Fig. 4 - Bathtub Curve

The lifetime distribution curve is shown on figure 4. This
curve is also known as the “bath-tub curve” because of its
shape. There are three basic sections:

e Early-life failures (infant mortality)

e Operating-life failures (random failures)

e Wear-out failures

Out of that data degradation curves can be made. These
curves show the long time behavior of the different devices.
Some typical curves are attached in this report.

RELIABILITY PRINCIPLES

Reliability is the probability that a part works operated,
under specific conditions, performs properly for a given
period of time.

F@t) + Rt)=1 or R(t)=1-F({)

where:

R(t) = probability of survival

F(t) = probability of failure

F(t) = 1-eM

where

A = instantaneous failure rate

Quality Information

MTTF, MTBF

MTTF (mean time to failure) applies to parts that will be
thrown away on failing. MTBF (mean time between failures)
applies to parts or equipment that is going to be repaired.
MTTF is the inverse failure rate.

1

MTTF = =

So R(t) becomes to:

After a certain time, t will be equal to MTTF, R(t) becomes:

Fx):e’1 = 0.37

t

If a large number of units are considered, only 37 % of their
operation times will be longer than MTTF figure.

The failure rate (1) during the constant (random) failure
period is determined from life-test data. The failure rate is
calculated from the formula:

e —— - L
(fi-t)+(N-t) C

where
L = failure rate (h )
r = number of observed failures
f; = failure number
tj = time to defect
N = good sample size
t = entire operating time
C = number of components x h
The result is expressed in either
a) % per 1000 component hours by multiplying by 105
orin
b) FITs by multiplying by 10° (1 FIT =109 h -1)
Example 1: Determination of failure rate A
500 devices were operated over a period of 2000 h (t) with:
1 failure (f1) after 1000 h (t1)

The failure rate of the given example can be calculated as

follows:
1

= 710001 + 4992000 h

% = 2.10°h
That means that this sample has an average failure rate of
0.1 %/1000 h or 1001 FIT

Observed failure rates as measured above are for the
specific lot of devices tested. If the predicted failure rate for

t=time the total population is required, statistical confidence
thus, factors have to be applied.

R(t) = e

www.vishay.com Document Number: 80077
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The confidence factors can be obtained from “chi square”
(x3) charts. Normally, these charts show the value of (x2/2)
rather than 2. The failure rate is calculated by dividing the
%2/2 factor by the number of component hours.

2
a = /2
pop C
The values for ¥2/2 are given in table 1

TABLE 1 - y2/2 CHART

NUMBER OF CONFIDENCE LEVEL
FAILURES 60 % 90 %
0 0.92 2.31
1 2,02 3.89
2 3.08 5.30
3 417 6.70
4 5.24 8.00
5 6.25 9.25
6 7.27 10.55

Example 2: The failure rate of the population
Using example 1 with a failure rate of 1001 FIT and 1 failure:
¥2/2 at 60 % confidence is 2.02

o= =202 ooon T

pop 9.99-10
This means that the failure rate of the population will not
exceed 2022 FIT with a probability of 60 %.

e Accelerated Stress Testing

In order to be able to assure long operating life with a
reasonable confidence, Vishay carries out accelerated
testing on all its products. The normal accelerating factor is
the temperature of operation. Most failure mechanisms of
Semiconductors are dependent upon temperature. This
temperature dependence is best described by the Arrhenius

equation.
E

A 1 1
[TX(T—VT—Z}}
Ara = Mpyxe
where

k = Boltzmann's constant 8.63 x 105 eV/K

Ea = activation energy (eV)

T1 = operation temperature (K)

T, = stress temperature (K)

A1 = operation failure rate

Ao = stress-test failure rate

Using this equation, it is possible from the stress test results
to predict what would happen in use at the normal
temperature of operation.

Quality Information
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ACTIVATION ENERGY

Provided the stress testing does not introduce a failure
mode, which would not occur in practice, this method gives
an acceptable method for predicting reliability using short
test periods compared to the life of the device. It is
necessary to know the activation energy of the failure mode
occurring during the accelerated testing. This can be
determined by experiment. In practice, it is unusual to find a
failure or if there is, it is a random failure mode. For this
reason an average activation energy is normally used for this
calculation. Though activation energies can vary between
0.3 eV and 2.2 eV, under the conditions of use, activation
energies of between 0.6 eV and 0.9 eV are used depending
upon the technology.

1000
0.8eV

_ / / 0.7 eV
[=}
5 100 V’ 7 0.6ev
w 0.5eV
< / -
: v
o
g 10 7/
<

] 100 [120 150

55 75 95 115 135 155
18361 Temperature (°C)

Fig. 5 - Acceleration Factor for different Activation Energies
Normalized to T = 55 °C
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ACTIVATION ENERGIES
FAILURE MECHANISMS
The activation energies for some of the major

semiconductor failure mechanisms are given in the table
below. These are estimates taken from published literature.

FOR COMMON

TABLE 2 - ACTIVATION ENERGIES FOR
COMMON FAILURE MECHANISM
FAILURE MECHANISM ACTIVATION ENERGY

Mechanical wire shorts 0.3t00.4
Diffusion and bulk defects 0.3t0 0.4
Oxide defects 0.3t0 0.4

Top-to-bottom metal short 0.5

Electro migration 04to1.2
Electrolytic corrosion 0.8t0 1.0
Gold-aluminum intermetallics 0.8t02.0
lonic contamination 1.02
Alloy pitting 1.77

Quality Information

The value of EFR and LFR is also depending on the amount
of new products brought to market in the period. If a lot of
new products are released the EFR and the LFR value can
also be increased in that period due to increased rejects.

¢ Climatic Tests Models

Temperature cycling failure rate

The inverse power law is used to model fatigue failures of
materials that are subjected to thermal cycling. For the
purpose of accelerated testing, this model relationship is
called Coffin-Manson relationship, and can be expressed as
follows:

Failure rates are quoted at an operating temperature of
55 °C and 60 % confidence using an activation energy (Ea)
of 0.8 eV for optoelectronic devices.

Example 3: Conversion to 55 °C

In Example 2, the life test was out at 125 °C so to transform
to an operating temperature of 55 °C.

T1 =273 + 55 = 328K

T1=273 + 125 = 398K

Acceleration factor =

A A
XgT2) _ k§423K2 s
(T1)  ™(328K)

thus
N _ Ma23K) _ 2022
(328K) 144 144
=14 FIT

(at 55 °C with a confidence of 60 %)

This figure can be re-calculated for any operating/junction
temperature using this method.

¢ EFR (Early Life Failure Rate)

This is defined as the proportion of failures that will occur
during the warranty period of the system for which they were
designed. In order to standardize this period, Vishay uses
1000 operation hours as the reference period. This is the
figure also used by the automotive industry; it equates to
one year in the life of an automobile. In order to estimate this
figure, Vishay normally operates a sample of devices for
48 h or 168 h under the accelerated conditions detailed
above. The Arrhenius law is then used as before to calculate
the failure rate at 55 °C with a confidence level of 60 %. This
figure is multiplied by 1000 to give the failures in 1000 h and
by 108 to give a failure in ppm. All EFR figures are quoted in
ppm (parts per million).

A - (ATstresst
F AMyse
where:
Ar = acceleration factor
ATyse = temp. range under normal operation
ATstress = temp. range under stress operation
M = constant characteristic of the failure mechanism
TABLE 3 - COFFIN - MANSON EXPONENT M
FAILURE MECHANISM M
Al wire bond failure 3.5
Intermetallic bond fracture 4.0
Au wire bond heel crack 5.1
Chip-out bond failure 71

For instance:
ATuSe = 15°C/60 °C = 45°C

ATstress = -25°C/100°C = 125°C

_(125°C\3

e - (B) =2
Relative Humidity failure rate
Moisture  effect modeling is based upon the
Howard-Pecht-Peck model using the acceleration factor of
the equation shown below:

F | RH

FA( 11 }
7(RHstresst e k Tuse Tstress
use

where:
RHstress = relative humidity during test

RHyse = relative humidity during operation
Tstress = temperature during test

Tuse = temperature during operation

Ea = activation energy

k = Boltzmann constant

C = material constant
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For instance:

RHstress = 85 %, RHyse = 92 %
Tstress = 85 °C, Tyse = 40 °C
08 (1 1
[ (313 SSJ}

85 % RH 8.617 x 1075

3
AF = (92 % RH) xe
AFzSS

This example shows how to transform test conditions into
environmental or into another test conditions. This equation
is applicable for devices subjected to temperature humidity
bias (THB) testing.
Using these acceleration factors the useful lifetime can be
calculated. Applying the acceleration factor once more,
useful lifetime for the moisture effect model for parts
subjected to THB can be estimated by the following
equation:
) AF - test hours

Useful I|feYears =
with:
test hours = 1000
hours per year = 8760

Ar ~ 118 (40 °C/60 % RH)

. _ 1181000
Useful I'erears = &80
This means that operation in 40 °C/60 % RH environment is
good for around 13 years, calculated out of the
85 °C/85 %RH 1000 h humidity stress test.

hours per year

~13.5 years

HANDLING FOR QUALITY

¢ Electrostatic Discharge (ESD) Precautions
Electrostatic discharge is defined as the high voltage, which
is generated when two dissimilar materials move in contact
with one another. This may be by rubbing (i.g. walking on a
carpet) or by hot air or gas passing over an insulated object.
Sometimes, ESD is easily detectable as when a person is
discharged to ground.

Electronic devices may be irreversibly damaged when
subjected to this discharge. They can also be damaged if
they are charged to a high voltage and then discharged to
ground.

Damage due to ESD may occur at any point in the process
of manufacture and use of the device. ESD is a particular
problem if the humidity is low (< 40 %) which is very
common in non-humidified but air-conditioned buildings.
ESD is not just generated by the human body but can also
occur with ungrounded machinery.

ESD may cause a device to fail immediately or damage a
device so that it will fail later. Whether this happens or not,
usually depends on the energy available in the ESD pulse.

All ESD-sensitive Vishay products are protected by means
of

e Protection structures on chip
e ESD protection measures during handling and shipping

Quality Information
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Vishay has laid down procedures, which detail the methods
to be used for protection against ESD. These measures
meet or exceed the standards for ESD-protective and
preventative measures.

These include the use of:

e Earthen wrist straps and benches
e Conductive floors

¢ Protective clothing

e Controlled humidity

It also lays down the methods for routinely checking these
and other items such as the earthen of machines.

A Semiconductor device is only completely protected when
enclosed in a «Faraday Cage». This is a completely closed
conductive container (i.e., sealed conductive bag or box).

Most packaging material (i.e. tubes) used for
Semiconductors is now manufactured from anti-static
material or anti-static-coated material. This does not mean
that the devices are completely protected from ESD, only
that the packing will not generate ESD. Devices are
completely protected only when surrounded on all sides by
a conductive package.

It should also be remembered that devices can equally as
easily be damaged by discharge from a high voltage to
ground as vice-versa.

Testing for ESD resistance is part of the qualification
procedure. The methods used are detailed in MIL-STD-883
Method 3015.7 (Human Body Model) and
EOS/ESD-S5.1-1993 (Machine Model) specification. Also
testing according to the CDM (charged coupled device
model) is part of the advanced qualification procedure.

¢ Soldering

All products are tested to ascertain their ability to withstand
the industry standard soldering conditions after storage. In
general, these conditions are as follows

e Wave soldering: double-wave soldering according to
CECC 00802

¢ Reflow soldering: According to JEDEC STD 20

Note
e certain components may have limitations due to their
construction
¢ Dry pack
When being stored, certain types of device packages can
absorb moisture, which is released during the soldering
operations, thus causing damage to the device. The
so-called “popcorn” effect is such an example. To prevent
this, Surface Mount Devices (SMD) are evaluated during
qualification, using a test consisting of moisture followed by
soldering simulation (pre-conditioning) and then subjected
to various stress tests. In table 4 - Moisture Sensitivity
Levels - the six different levels, the floor life conditions as
well as the soak requirements belonging to these levels are
described. Any device which is found to deteriorate under
these conditions is packaged in “dry pack”.
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The dry-packed devices are packed generally according to o After opening, the devices should be handled according to
IPC JEDEC STD 38 “Handling, Packing, Shipping and use of the specifications mentioned on the dry-pack label
Moisture/Reflow  sensitive Surface Mount Devices”, o If the exposure or storage time is exceeded, the devices
IPC-SM-786 “Recommended Procedures for Handling of should be baked:
Moisture Sensitive Plastic IC Packages”. - Low-temperature baking - 192 h at 40 °C and 5 % RH
Following some general recommendations: - High-temperature baking - 24 h at 125 °C.
e Shelf life in the packaging at < 40 °C and 90 % RH is

12 months

TABLE 4 - MOISTURE SENSITIVITY LEVELS

FLOOR LIFE SOAK REQUIREMENTS

LEVEL CONDITIONS TIME TIME (h) CONDITIONS

1 <30 °C/90 % RH Unlimited 168 85 °C/85 % RH

2 <30 °C/60 % RH 1 year 168 85 °C/60 % RH

2a <30 °C/60 % RH 4 weeks 696 30 °C/60 % RH

X Y z

3 <30 °C/60 % RH 168 h 24 168 192 30 °C/60 % RH

4 <30 °C/60 % RH 72h 24 72 96 30 °C/60 % RH

5 <30 °C/60 % RH 48 h 24 48 72 30 °C/60 % RH

5a <30 °C/60 % RH 24 h 24 24 48 30 °C/60 % RH

6 <30 °C/60 % RH 6h 0 6 6 30 °C/60 % RH

X = Default value of Semiconductor Manufacturer's
Exposure Time (MET) between bake and bag plus the
maximum time allowed out of the bag at the
distributor’s facility. The actual times may be used
rather than the default times, but they must be used if
they exceed the default times.

Y = Floor life of package after it is removed from dry pack
bag.
Z = Total soak time for evaluation (X + Y).

Note

e There are two possible floor lives and soak times in level 5. The
correct floor life will be determined by the manufacturer and will
be noted on the dry pack bag label per JEP 113. “Symbol and
Labels for Moisture Sensitive Devices”.
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QUALITY AND RELIABILITY DATA
Average Outgoing Quality (AOQ)
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Early Failure Rate (EFR)

Quality Information
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WEAR-OUT DATA
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TCMT1105 ILD213T
Data extrapolated for T; = 55 °C, E, = 0.8 eV Electrical life (extrapolated for T = 55 °C, E, = 0.8 eV)
based on test results of 4000 h based on test results of 5000 h
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TLMG3100
Data extrapolated for TJ =55°C,E,=0.8eV
based on test results of 8000 h
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RELIABILITY AND STATISTICS GLOSSARY

DEFINITIONS

Accelerated Life Test: A life test under conditions those are
more severe than usual operating conditions. It is helpful,
but not necessary, that a relationship between test severity
and the probability distribution of life be ascertainable.

Acceleration Factor: Notation: f(t) = the time
transformation from more severe test conditions to the usual
conditions. The acceleration factor is f(t)/t. The differential
acceleration factor is dfft)/dt.

Acceptance Number: The largest numbers of defects that
can occur in an acceptance sampling plan and still have the
lot accepted.

Acceptance Sampling Plan: An accept/reject test the
purpose of which is to accept or reject a lot of items or
material based on random samples from the lot.

Assessment: A critical appraisal including qualitative
judgements about an item, such as importance of analysis
results, design criticality, and failure effect.

Attribute (Inspection By): A term used to designate a
method of measurement whereby units are examined by
noting the presence (or absence) of some characteristic or
attribute in each of the units in the group under
consideration and by counting how many units do (or do
not) possess it. Inspection by attributes can be two kinds:
either the unit of product is classified simply as defective or
no defective or the number of defects in the unit of product
is counted with respect to a given requirement or set of
requirements.

Attribute Testing: Testing to evaluate whether or not an
item possesses a specified attribute.

Auger Electron Spectrometer: An instrument, which
identifies elements on the surface of a sample. It excites the
area of interest with an electron beam and observes the
resultant emitted Auger electrons. These electrons have the
specific characteristics of the near surface elements. It is
usually used to identify very thin films, often surface
contaminants.

Availability (Operational Readiness): The probability that
at any point in time the system is either operating
satisfactorily or ready to be placed in operation on demand
when used under stated conditions.

Average Outgoing Quality (AOQ): The average quality of
outgoing product after 100 % inspection of rejected lot, with
replacement by good units of all defective units found in
inspection.

Bathtub Curve: A plot of failure rate of an item (whether
repairable or not) vs. time. The failure rate initially decreases,
then stays reasonably constant, then begins to rise rather
rapidly. It has the shape of bathtub. Not all items have this
behaviour.

Quality Information
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Bias: (1) The difference between the s-expected value of an
estimator and the value of the true parameter; (2) Applied
voltage.

Burn-In: The initial operation of an item to stabilize its
characteristics and to minimize infant mortality in the field.

Confidence Interval: The interval within which it is asserted
that the parameters of a probability distribution lies.

Confidence Level: Equals 1 - o where o = the risk (%).

Corrective Action: A documented design, process,
procedure, or materials change to correct the true cause of
a failure. Part replacement with a like item does not
constitute appropriate corrective action. Rather, the action
should make it impossible for that failure to happen again.

Cumulative Distribution Function (CDF): The probability
that the random variable takes on any value less than or
equal to a value x, e.g. F(x) = CDF (x) = Pr (x < X).

Defect: A deviation of an item from some ideal state. The
ideal state usually is given in a formal specification.

Degradation: A gradual deterioration in performance as a
function of time.

Derating: The intentional reduction of stress/strength ratio
in the application of an item, usually for the purpose of
reducing the occurrence of stress-related failures.

Duty Cycle: A specified operating time of an item, followed
by a specified time of no operation.

Early Failure Rate: That period of life, after final assembly,
in which failures occur at an initially high rate because of the
presence of defective parts and workmanship. This
definition applies to the first part of the bathtub curve for
failure rate (infant mortality).

EDX Spectrometer: Generally used with a scanning
electron microscope (SEM) to provide elemental analysis of
X-rays generated on the region being hit by the primary
electron beam.

Effectiveness: The capability of the system or device to
perform its function.

EOS - Electrical Overstress: The electrical stressing of
electronic components beyond specifications. May be
caused by ESD.

ESD - Electrostatic Discharge: The transfer of
electrostatic charge between bodies at different
electrostatic potentials caused by direct contact or induced
by an electrostatic field. Many electronic components are
sensitive to ESD and will be degraded or fail.

Expected Value: A statistical term. If x is a random variable
and F (x) it its CDF, the E (x) = xdF (x), where the integration
is over all x. For continuous variables with a pdf, this reduces
to E (x) = [x pdf (x) dx. For discrete random variables with a
pdf, this reduces to E (x) = Zx,p (x,) where the sum is over
all n.
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Exponential Distribution: A 1-parameter distribution
(A >0, t > 0) with: pdf (t) = Aexp (-At); Cdf (t) 0 1 - exp (-At);
Sf (t) = exp (-At) ; failure rate = A; mean time-to-failure = 1/A.
This is the constant failure-rate-distribution.

Failure: The termination of the ability of an item to perform
its required function.

Failure Analysis: The identification of the failure mode, the
failure mechanism, and the cause (i.e., defective soldering,
design weakness, contamination, assembly techniques,
etc.). Often includes physical dissection.

Failure, Catastrophic: A sudden change in the operating
characteristics of an item resulting in a complete loss of
useful performance of the item.

Failure, Degradation: A failure that occurs as a result of a
gradual or partial change in the operating characteristics of
an item.

Failure, Initial: The first failure to occur in use.

Failure, Latent: A malfunction that occurs as a result of a
previous exposure to a condition that did not result in an
immediately detectable failure. Example: Latent ESD failure.

Failure Mechanism: The mechanical, chemical, or other
process that results in a failure.

Failure Mode: The effect by which a failure is observed.
Generally, describes the way the failure occurs and tells
“how” with respect to operation.

Failure Rate: (A) The conditional probability density that the
item will fail just after time t, given the item has not failed up
to time t; (B) The number of failures of an item per unit
measure of life (cycles, time, miles, events, etc.) as
applicable for the item.

Failure, Wear-Out: Any failure for which time of occurrence
is governed by rapidly increasing failure rate.

FIT: Failure Unit; (also, Failures In Time) Failures per 10° h.

Functional Failure: A failure whereby a device does not
perform its intended function when the inputs or controls are
correct.

Gaussian Distribution: A 2-parameter distribution with:

1 -5 ()
e

pdf (9= —
2n

Cdf (x) = guaf (x). SF (x) = gaufc (x). “Mean value of x” u,
“standard deviation of X" = &

Hazard Rate: Instantaneous failure rate.

Hypothesis, Null: A hypothesis stating that there is no
difference between some characteristics of the parent
populations of several different samples, i.e., that the
samples came from similar populations.

Infant Mortality: Premature catastrophic failures occurring
at a much greater rate than during the period of useful life
prior to the onset of substantial wear-out.

Quality Information

Inspection: The examination and testing of supplies and
services (including when appropriate, raw materials,
components, and intermediate assemblies) to determine
whether they conform to specified requirements.

Inspection by Attributes: Inspection whereby either the
unit of product or characteristics thereof is classified simply
as defective or no defective or the number of defects in the
unit of product is counted with respect to a given
requirement.

Life Test: A test, usually of several items, made for the
purpose of estimating some characteristic(s) of the
probability distribution of life.

LFR: Longterm Failure Rate

Lot: A group of units from a particular device type submitted
each time for inspection and/or testing is called the lot.

Lot Reject Rate (LRR): The lot reject rate is the percentage
of lots rejected from the lots evaluated.

Lot Tolerance Percent Defective (LTPD): The percent
defective, which is to be, accepted a minimum or arbitrary
fraction of the time, or that percent defective whose
probability of rejection is designated by p.

Mean: (A) The arithmetic mean, the expected value; (B) As
specifically modified and defined, e.g., harmonic mean
(reciprocals), geometric mean (a product), logarithmic mean
(logs).

Mean Life: R(t)dt; where R(t) = the s-reliability of the item;
t = the interval over which the mean life is desired, usually
the useful life (longevity).

Mean-Life-Between-Failures: The concept is the same as
mean life except that it is for repaired items and is the mean
up-time of the item. The formula is the same as for mean life
except that R(t) is interpreted as the distribution of up-times.
Mean-Time-Between-Failures (MTBF): For a particular
interval, the total functioning life of a population of an item
divided by the total number of failures within the population
during the measurement interval. The definition holds for
time, cycles, miles, events, or other measure of life units.

Mean-Time-To-Failure (MTTF): See “Mean Life”.

Mean-Time-To-Repair (MTTR): The total corrective
maintenance time divided by the total number of corrective
maintenance actions during a given period of time.

MTTR: = G(t)dt; where G(t) = Cdf of repair time;
T — maximum allowed repair time, i.e., item is treated as no
repairable at this echelon and is discarded or sent to a
higher echelon for repair.

Operating Characteristic (OC) Curve: A curve showing the
relation between the probability of acceptance and either lot
quality or process quality, whichever is applicable.

Part Per Million (ppm): ppm is arrived at by multiplying the
percentage defective by 10 000.

Example: 0.1 % = 1000 ppm.
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Population: The totality of the set of items, units,
measurements, etc., real or conceptual that is under
consideration.

Probability Distribution: A mathematical function with
specific properties, which describes the probability that a
random variable will take on a value or set of values. If the
random variable is continuous and well behaved enough,
there will be a pdf. If the random variable is discrete, there
will be a pmf.

Qualification: The entire process by which products are
obtained from manufacturers or distributors, examined and
tested, and then identified on a Qualified Product List.

Quality: A property, which refers to, the tendency of an item
to be made to specific specifications and/or the customer’s
express needs. See current publications by Juran, Deming,
Crosby, et al.

Quality Assurance: A system of activities that provides
assurance that the overall quality control job is, in fact, being
done effectively. The system involves a continuing
evaluation of the adequacy and effectiveness of the overall
quality control program with a view to having corrective
measures initiated where necessary. For a specific product
or service, this involves verifications, audits, and the
evaluation of the quality factors that affect the specification,
production inspection, and use of the product or service.

Quality Characteristics: Those properties of an item or
process, which can be measured, reviewed, or observed
and which are identified in the drawings, specifications, or
contractual requirements. Reliability becomes a quality
characteristic when so defined.

Quality Control (QC): The overall system of activities that
provides a quality of product or service, which meets the
needs of users; also, the use of such a system.

Random Samples: As commonly used in acceptance
sampling theory, the process of selecting sample units in
such a manner that all units under consideration have the
same probability of being selected.

Reliability: The probability that a device will function without
failure over a specified time period or amount of usage at
stated conditions.

Reliability Growth: Reliability growth is the effort, the
resource commitment, to improve design, purchasing,
production, and inspection procedures to improve the
reliability of a design.

Risk: a: The probability of rejecting the null hypothesis
falsely.

Scanning Electron Microscope (SEM): An instrument,
which provides a visual image of the surface features of an
item. It scans an electron beam over the surface of a sample
while held in a vacuum and collects any of several resultant
particles or energies. The SEM provides depth of field and
resolution significantly exceeding light microscopy and may
be used at magnifications exceeding 50 000 times.
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Screening Test: A test or combination of tests intended to
remove unsatisfactory items or those likely to exhibit early
failures.

Significance: Results that show deviations between
hypothesis and the observations used as a test of the
hypothesis, greater than can be explained by random
variation or chance alone, are called statistically significant.

Significance Level: The probability that, if the hypothesis
under test were true, a sample test statistic would be as bad
as or worse than the observed test statistic.

SPC: Statistical Process Control.

Storage Life (Shelf Life): The length of time an item can be
stored under specified conditions and still meet specified
requirements.

Stress: A general and ambiguous term used as an extension
of its meaning in mechanics as that which could cause
failure. It does not distinguish between those things which
cause permanent damage (deterioration) and those things,
which do not (in the absence of failure).

Variance: The average of the squares of the deviations of
individual measurements from their average. It is a measure
of dispersion of a random variable or of data.

Wear-Out: The process of attribution which results in an

increase of hazard rate with increasing age (cycles, time,
miles, events, etc.) as applicable for the item.
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ABBREVIATIONS

AQL Acceptable Quality Level

AOQ Average Outgoing Quality

CAR Corrective Action Report/Request

DIP Dual In-Line Package

ECAP  Electronic Circuit Analysis Program

EFR Early Failure Rate

EMC Electro Magnetic Compatibility

EMI Electro Magnetic Interference

EOS Electrical Overstress

ESD Electrostatic Discharge

FAR Failure Analysis Report/Request

FIT (Failure In Time) Failure Unit; Failures/10° h
FMEA  Failure Mode and Effects Analysis

FTA Fault Tree Analysis

h (t) Hazard Rate

LFR Longterm Failure Rate

LTPD Lot Tolerance Percent Defective

MOS Metal Oxide Semiconductor

MRB Material Review Board

MTBF  Mean-Time-Between-Failures

MTTF Mean-Time-To-Failure

MTTR Mean-Time-To-Repair

ppm Parts Per Million

PRST Probability Ratio Sequential Test

QA Quality Assurance

QC Quality Control

QPL Qualified Products List

RPM Reliability Planning and Management

SCA Sneak Circuit Analysis

SEM Scanning Electron Microscope

T™W Wear-out Time

Z (t) Hazard Rate

A Failure Rate (Lambda)
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Marking on IR Receiver Modules

C

All cast photomodules
for example:

ompany logo

Location

Datecode YWW

TSOP11...
TSOP12..
TSOP13...
TSOP311..
TSOP312..
TSOP313..
TSOP314..

v @l

TSOP

223
1 238 Part no.

All molded photomodules
for example:

Location

17078
Datecode production lot

TSOP2...
TSOP32...
TSOP34...
TSOP4...

AAA4
22..

All SMD IR receivers
for example:
TSOPS...
TSOP35...
TSOP36...

Company logo

17079-1
Part no.

Datecode production lot

20528-1

Type Frequency
57 TSOP57.. 0 30 kHz
61 TSOP61.. 3 33 kHz
62 TSOP62.. 6 36 kHz
63 TSOP63.. 7 37 kHz
64 TSOP64.. 8 38 kHz
361 TSOP361.. 1 40 kHz
362 TSOP362.. 2 56 kHz
351 TSOP351.. 4 | 455kHz
352 TSOP352.. 5 25 kHz
353 TSOP353..
354 TSOP354..
35D TSOP35D..
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All minicast IR receivers Datecode YWW
for example:

TSOP382..

TSOP39... |
TSOP582..
TSOP59... [

'_|
=y
<]

FL
o

=)

Location Supplier/part no.
20529

Supplier/part no.
(Frequency) Type
V82. TSOPS82..
V2. TSOP92..
V 382.. TSOP382..
V 392.. TSOP392..
V 582.. TSOP582..
V 592.. TSOP592..
V 384.. TSOP384..
V 584.. TSOP584..
V 383.. TSOP383..
V 393.. TSOP393..
All bugeye photomodules
for example: I:l l:l

TSOP851..

TSOPoss. TSOP85238V81468

TSOP854.. T
Device part no. Productions plant
Vishay
Datecode, year, week (yww)
Marking sample only
laser marked
21484
www.vishay.com Document Number: 80121
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Marking on IR Receiver Modules

8 g B8

7523

[AAR2

(

All heimdall IR receivers
for example:
TSOP75...

Type
752 TSOP752..
753 TSOP753..
754 TSOP754..
75D TSOP75D..

Letters DIN 1451-1 C 0.8

Laser marking

Above marking pictures to be considered for examples

22043

Vishay Semiconductors

\}\ Marking code for lot traceability

Frequency

30 kHz

33 kHz

36 kHz

37 kHz

38 kHz

40 kHz

56 kHz

25 kHz
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Cast IR Receiver Packaging Options \m
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

Vishay offers stock Cast IR Receivers in three different FEATURES
packages: e Compliant to RoHS directive 2002/95/EC and in
e Loose packed in tubes and mounted on tape for reel or accordance to WEEE 2002/96/EC Pbrfree
ammopack.
e Vishay IR receiver with plastic holders are packed in AVAILABLE FOR:
lastic tubes. e TSOP312..
plastic tubes RoHS
e TSOP311.. COMPLIANT
e TSOP12...
e TSOP11...
e TSOP13...
e TSOP318..
* TSOP314..
3 94 8691
PACKAGING DIMENSIONS in millimeters
LOOSE PACKED IN TUBE o
15)
ORDERING INFORMATION 321 i
r==n ﬂ —
[T]s]ledfr] :ai[a]fa]fa]d] ’J*W . 2
] i ° 1
| | e )
2 or 3 digit product series 2 digit frequency ’ =
Note
d = “digit”, please consult the list of available devices create a valid 3
part number. @] =
Example: TSOP1238
[ENIN WANDDICKE / WALL THCKNESS: 0.6
PACKAGING QUANTITY m
e 54 pieces per tube 5751
e 20 tubes per carton RS L
! I
g —
| |
11 Il
i:::ﬂ‘!
Druck / Printing for tubes Inur / only TSOP 1../ HS0038A)
1.400-5548.0-3 Version 1
Druck / Printing for tubes (nur / only SFH 506.)
ANTISTATIC
Drawing-No.: 9.700-5131.0-4
Rev. 10; Date: 20.11.03
www.vishay.com For technical questions, contact: Document Number: 81639

64 Rev. 1.2, 10-May-10



Cast IR Receiver Packaging Options

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

TAPE AND REEL/AMMOPACK

Up to 3 consecutive components may be missing if the gap is followed by at least 6 components. A maximum of 0.5 % of the
components per reel quantity may be missing. At least 5 empty positions are present at the start and the end of the tape to
enable insertion.

Tensile strength of the tape: > 15 N

Pulling force in the plane of the tape, at right angles to the reel: > 5 N

0.9 max.

80079 tape on reei-2

12,702

25402

Vers. Dim. “H”
BS 20+ 0.5
PS 23.3+0.5
0os 26 + 0.5

2138

ORDERING INFORMATION

[T]s]lelfe] taife]fa]falfa] [s][s][+] [a]fa][a]fa] [z}
| | | [

|
2 or 3 digit 2 digit SS81 for Tand R, dd= Tape dd=  Ammopack
product series  frequency bulk or ammopack BS,PS and 12or21
orOS  reel
Note
d = "digit”, please consult the list of available devices create a valid part number.
Example: TSOP1238SS1BS12 PACKAGING QUANTITY
TSOP1238SS1BS12Z ¢ 1000 pieces per reel

¢ 1000 pieces per ammopack

Document Number: 81639 www.vishay.com

Rev. 1.2, 10-May-10 65
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Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

OUTER PACKAGING

CARTON BOX DIMENSIONS in millimeters

22127

Thickness Length

—|
Width

KINDS OF CARTON BOX THICKNESS WIDTH LENGTH

Packaging Plastic Tubes

(Normal/auxiliary devices) 80 150 600

Tape and Reel Box 400 310 410

(Taping in reels)

Ammo-Box 50 130 350

(Zigzag taping)

www.vishay.com
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Document Number: 81639
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Molded IR Receiver Packaging Options

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

Vishay offers stock molded IR receivers in four different FEATURES
packages: e Compliant to RoHS directive 2002/95/EC and
e Loose packed in tubes, mounted on tape for reel or in accordance to WEEE 2002/96/EC Pbfree
ammopack, or packed bulk in plastic bags.
¢ Vishay IR receiver with metal holders are packed in plastic AVAILABLE FOR:
trays. Vishay IR receiver with plastic holders are packed in * TSOP348.. RoHS
plastic tubes. * TSOP344.. COMPLIANT
* TSOP343..
o * TSOP341..
° TSOP44...
2 * TSOP48...
7 « TSOP41...
// ~ 7 * TSOP324..
1
) / * TSOP323..
3 16672 e TSOP322..
e TSOP321..
* TSOP24...
e TSOP22...
* TSOP21...
PACKAGING DIMENSIONS in millimeters
8.8)
[5.95)
3)
LOOSE PACKED IN TUBE 2 51‘j(
e
ORDERING INFORMATION — — J‘ p
Tes5 ¢ L
r--n — ; o Wanddicke/wall thickness: 06
[r]ls]ejlr] :a:fa]la]da]la] | LT 9 s
\ \ N L
2 or 3 digit product series 2 digit frequency M
{é}
Note
d = “digit”, please consult the list of available devices create a valid =R '
part number. 3l 174
Example: TSOP4838 N (575
5] sl
PACKAGING QUANTITY - Il
® 90 pieces per tube — H —H
e 24 tubes per carton E‘ T f}}EHf -
e H
11
Drawing-No.: 9.700-5185.0-4 Druck / Printing for tubes
Rev. 13; Date: 20.11.03 1400-5548.0-3 Version 1
Document Number: 81620 www.vishay.com
Rev. 1.3, 10-May-10 67
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Vishay Semiconductors

TAPE AND REEL/AMMOPACK

IR Receiver Modules for Remote

Control Systems

Up to 3 consecutive components may be missing if the gap is followed by at least 6 components. A maximum of 0.5 % of the
components per reel quantity may be missing. At least 5 empty positions are present at the start and the end of the tape to

enable insertion.
Tensile strength of the tape: > 15 N

Pulling force in the plane of the tape, at right angles to the reel: > 5 N

0 355

80079 tape on reel-2

ORDERING INFORMATION

Label

Vers. Dim. “H”
BS 20+ 0.5
PS 23.3+0.5
os 26+0.5

2213

[Tsllofip] ra:fa]fa]fa]ld]
| |

[sifs]l+] [elfa] [a]fa] [z
\ | [~
2 or 3 digit 2 digit SS1 for Tand R, dd= Tape dd=  Ammopack

product series

Note

frequency

BS,PS and 12or21
orOS  reel

bulk or ammopack

d = “digit”, please consult the list of available devices create a valid part number.

Example: TSOP4838SS1BS12
TSOP2238SS1BS12Z

PACKAGING QUANTITY
¢ 1000 pieces per reel
¢ 1000 pieces per ammopack

www.vishay.com
68

Document Number: 81620
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Molded IR Receiver Packaging Options

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

BULK PACKAGING

The option “BK” signifies bulk packaging in conductive plastic bags. A maximum of 0.3 % of the components per box may be
missing.

ORDERING INFORMATION

[Ts]lefle] taife]fe]fe]la] [s][s][+] [e][K]
| | | |

2 or 3 digit product series 2 digit frequency SS1 for tape and reel, Bulk
bulk or ammopack

Note
d = “digit”, please consult the list of available devices create a valid part number.

EXAMPLE: TSOP4838SS1BK PACKAGING QUANTITY
TSOP2238SS1BK e 250 pieces per bag (each bag is individually boxed)
* 6 bags per carton

OUTER PACKAGING
CARTON BOX DIMENSIONS in millimeters

22127

Thickness Length

Width

KINDS OF CARTON BOX THICKNESS WIDTH LENGTH
Packaging P.Iastic Tybes 80 150 600
(Normal/auxiliary devices)
Packaging Plastic Trays
(Devices with metal holders) 120 290 490
Tape and Reel Box
(Taping in reels) 400 310 410
Ammo-Box 50 130 350
(Zigzag taping)

Document Number: 81620 www.vishay.com

Rev. 1.3, 10-May-10 69
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Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

Vishay offers stock minicast IR receivers in three different FEATURES

packages:  Compliant to RoHS directive 2002/95/EC and
e Loose packed in tubes, mounted on tape for reel or in accordance to WEEE 2002/96/EC Pbfroe

ammopack, or packed bulk in plastic bags.

e Vishay IR receiver with metal holders are packed in plastic AVAILABLE FOR:
trays. Vishay IR receiver with plastic holders are packed in e TSOP381..

plastic tubes. * TSOP382..
* TSOP383..
* TSOP384..
e TSOP391..
* TSOP392..
* TSOP393..
* TSOP394..
e TSOP581..
* TSOP582..
* TSOP591..
* TSOP592..
e TSOP98200
* TSOP98260
* TSOP58038

3 19026

BULK PACKAGING

Standard shipping for minicast is in conductive plastic bags.
A maximum of 0.3 % of the components per box may be
missing.

[Tilslefle] ra:[a]fa]fa]d]
|

2 or 3 digit product series 2 digit frequency

Note
d = “digit”, please consult the list of available devices create a valid part number.

Example: TSOP8238
TSOP38138

PACKAGING QUANTITY
e 250 pieces per bag (each bag is individually boxed)
® 6 bags per carton

RoHS

COMPLIANT

www.vishay.com
70

Document Number: 81638
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Minicast IR Receiver Packaging Options

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

TAPE AND REEL/AMMOPACK

Up to 3 consecutive components may be missing if the gap is followed by at least 6 components. A maximum of 0.5 % of the
components per reel quantity may be missing. At least 5 empty positions are present at the start and the end of the tape to
enable insertion.

Tensile strength of the tape: > 15 N

Pulling force in the plane of the tape, at right angles to the reel: > 5 N

80079 tape on reok2

Adhesive Tape
12.7 202

3.81
25402

Tape

Vers. Dim. “H”
BS 20+ 0.5
PS 23.3+0.5
0os 26 + 0.5

2138

ORDERING INFORMATION

[T]s]lelfe] taife]fa]falfa] [s][s][+] [a]fa][a]fa] [z}
| | | | [~ 1

2 or 3 digit 2 digit SS81 for Tand R, dd= Tape dd=  Ammopack
product series  frequency bulk or ammopack BS,PS and 12or21
orOS  reel
Note
d = “digit”, please consult the list of available devices create a valid part number.
Example: TSOP8238SS1BS12 PACKAGING QUANTITY
TSOP38236SS1BS12Z « 1000 pieces per reel
¢ 1000 pieces per ammopack
Document Number: 81638 www.vishay.com

Rev. 1.1, 10-May-10 71
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OUTER PACKAGING

IR Receiver Modules for Remote
Control Systems

CARTON BOX DIMENSIONS in millimeters

22127

ThicknessT Length
Width ‘

KINDS OF CARTON BOX THICKNESS WIDTH LENGTH

(orma/ausiliary devices) 8 150 600

(Dovicos wth metal holcers) 120 290 490

(?B’iSIkB;:ckaging) 150 180 400

Cacondany Box 400 310 410

s *
www.vishay.com Document Number: 81638
72 Rev. 1.1, 10-May-10
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TSOP312.., TSOP314..

N A
VISHAY.

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

MECHANICAL DATA
Pinning:
1=GND, 2 =Vg, 3=0UT

94 8691

FEATURES
* Very low supply current
e Photo detector and preamplifier in one

package
e Internal filter for PCM frequency

 Improved shielding against EMI RoHS
e Supply voltage: 2.5 Vto 5.5V COMPLIANT
¢ Improved immunity against ambient light

Pb-free

¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP312.., TSOP314.. series are miniaturized receivers
for infrared remote control systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP312.. is compatible with all
common IR remote control data formats. The TSOP314.. is
optimized to suppress almost all spurious pulses from
energy saving fluorescent lamps but will also suppress
some data signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGC8) VERY NOISY ENVIRONMENTS (AGC4)
30 kHz TSOP31230 TSOP31430
33 kHz TSOP31233 TSOP31433
36 kHz TSOP31236 TSOP31436
38 kHz TSOP31238 TSOP31438
40 kHz TSOP31240 TSOP31440
56 kHz TSOP31256 TSOP31456

BLOCK DIAGRAM

16832

30 kQ

Input AGC

Band
pass

Demo- out

dulator

1

APPLICATION CIRCUIT

17170_5
Transmitter | ||R receiver
with —_————
TSALXXXX 1 i
——_——— a5
h r (] 1
P NG
i i \ AN
A.TA
Lo

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q <R, < 1kQ,
C,>0.1pF.

www.vishay.com
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TSOP312.., TSOP314..

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 2) Vs -0.3to+6.0 \
Supply current (pin 2) Is 3 mA
Output voltage (pin 3) Vo -0.3to (Vs + 0.3) Vv
Output current (pin 3) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamp <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply current (pin 2) E,=0,Vg=3.3V Isp 0.27 0.35 0.45 mA
PRl P E, = 40 Kix, sunlight Ish 0.45 mA
Supply voltage Vs 2.5 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
Ir =250 mA
. |os|_ =05 I'T'IAY Ee =0.7 mW/mz,
Output voltage low (pin 3) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.15 0.35 mW/m?2
test signal see fig. 1
. . . tpi = 5/fo < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
N Angle of half transmission
Directivity distance D172 +45 deg
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
E, | Optical Test Signal 1.0 Y Y
(IR diode TSAL6200, Ir = 0.4 A, 30 pulses, f = fp, t = 10 ms) 09 |- Output Pulse Width
LT, LI (] - v =
I L % 07 / Input Burst Length
! 2 o0s I
® 1
2 o5
T a
*1tpi = 10/fg is recommended for optimal function 'g_ 04
Output Signal 3 03
Vo utput Signa Tet10 O 02 2 =950 nm,
) 7hy <ty <15/ o “ [ Optical Test Signal, Fig.1
Vou -
2ty - 5ffg <ty <ty + B/fy 0.1 T T T T
0
Vo o ) t 01 1 10 10* 10° 104 10°
d po 20752 E, - Irradiance (mW/m2)

Fig. 1 - Output Active Low

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient

Document Number: 81745
Rev. 1.3, 29-Jan-09
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TSOP312.., TSOP314..

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

Optical Test Signal

Correlation with Ambient Light Sources:
3.5 |10 W/im? = 1.4 kLx (Std. illum. A, T = 2855 K),
10 W/m? = 8.2 kLx (Daylight, T = 5900 K)

| |

Ee

3 T T
25 | Wavelength of Ambient /
t : lllumination: & = 950 nm /
2

t=60ms

/
/
/

I

Output Signal, (see fig. 4) 948134

Vo

o LT :
DS RRAT

- 0.01 0.1 1 10 100
L e
off

Eqg min. - Threshold Irradiance (mW/m?)

20757 E, - Ambient DC Irradiance (W/m?)
Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 «— 10
E o T § 09 f=100 Hz
e AT W] S E o8 | J_
T 06 @ f=10kHz
H N AN 8 o7 ‘ ]
$ o5 % 0.6 '
3 Ton I f =20 kHz 1
T o4 = 05 i
2 3 ]
a o 04 T
3 ©°3 ? f = 30 kHz
© 03
; =
5 02 B ooz f= fc'7/ /
= A =950 nm, - e
5 01 Optical Test Signal, Fig. 3 € 041
" 0 ‘ ‘ [T
0.1 1 10 100 1000 10 000 1 10 100 1000
20759 E, - Irradiance (mW/m?) 20753 AVsgyg - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
12 500 \\
—~ 450 —
€ ﬁ
g 1.0 /\ S 400
‘@ <
S 08 5 30
o3 ()
2 / \ 2 300
i ]
— 06 o 250
o) \ 3
o« / \ L 200
W A 3 150
= f=1,+5% N\ =
£ =fhx5% ' 100
o 02 (3 dB) = /10 u
w ‘A (3dB) =1y | 50
0.0 0
0.7 0.9 11 13 0 500 1000 1500 2000 2500 3000
20747
16925 f/fo - Relative Frequency f - EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
www.vishay.com Document Number: 81745
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TSOP312.., TSOP314..

0.9 —|
2 g5 A
2 o
>
QO o7 \
2 [
a2 o6 l
& o5
3 |
Q 04 ]
S T TSOP312..
W o3
x
©
g o2 TSOP314..
0.1 \“_ =——
t=38kHz, E, = 2mWime |
0 20 40 60 80 100 120
20773 Burst Length (number of cycles/burst)

Fig. 9 - Maximum Envelope Duty Cycle vs. Burst Length

0.3

0.25

0.2

0.15

- Threshold Irradiance (mW/m?)

o
o
a

Ee min.

,©
@
S

-10 10 30 50 70 90
20755 Tamp - Ambient Temperature (°C)

Fig. 10 - Sensitivity vs. Ambient Temperature

0.8 / \
0.6 / \
0.4 \\
// \_
0
750 850 950 1050 1150
94 8408 ) - Wavelength (nm)

S (M) - Relative Spectral Sensitivity

Fig. 11 - Relative Spectral Sensitivity vs. Wavelength

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

06 04 02 0 0.2 04 06
9511340p2  drel - Relative Transmission Distance

Fig. 12 - Horizontal Directivity

06 04 0.2 0 0.2 0.4 0.6

9511339p2 dpel - Relative Transmission Distance

Fig. 13 - Vertical Directivity

0.2
0.18

0.16
0.14 £~

0.12
0.1
0.08

- Sensitivity (mW/m?)

0.06

Ee min.

0.04

0.02

0

2 25 3 35 4 45 5 55 6
20756 Vs - Supply Voltage (V)

Fig. 14 - Sensitivity vs. Supply Voltage

Document Number: 81745
Rev. 1.3, 29-Jan-09
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TSOP312.., TSOP314..
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SUITABLE DATA FORMAT

The TSOP312.., TSOP314.. series are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP312.., TSOP314..
in the presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are:

¢ DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at 38 kHz or at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 15 or figure 16)

IR Receiver Modules for Remote
Control Systems

IR Signal

I I I
IR Signal from Fluorescent
Lamp with Low Modulation

0 5 10 15 20
16920 Time (ms)

Fig. 15 - IR Signal from Fluorescent Lamp
with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

IR Signal

16921

10 15 20
Time (ms)

Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP312.. TSOP314..
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >10 cycles > 10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 1800 1500
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) yes no
Recommended for Sharp code yes yes
Suppression of interference from fluorescent lamps Mgisécnca(l)g;:zu%;%;bsizce E\é?;n:ﬁr:gigs;gs::ge

Note

For data formats with short bursts please see the datasheet for TSOP311.., TSOP313..

www.vishay.com
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TSOP312.., TSOP314..

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

PACKAGE DIMENSIONS in millimeters

1003

Center of sensitive area

(92)

12.5 £04

0.65 *§18

30.6 05

0.8 mA

\\_Area not plane

0.4 1938
05 *_8'(‘,?, l 0.05
——
2.54 nom. 1403
3x2.54 =7.62 nom. 4+03
T
5.8 0.3
e
I
I
F@
technical drawings
according to DIN
specifications
Drawing-No.: 6.550-5095.01-4
Issue: 20; 15.03.10
96 12116
Document Number: 81745 www.vishay.com
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IR Receiver Modules for Remote Control Systems

948691

MECHANICAL DATA
Pinning:
1=GND, 2 =Vg, 3=0UT

FEATURES

* Very low supply current

e Photo detector and preamplifier in one Ph-free
package

e Internal filter for PCM frequency

¢ Improved shielding against EMI

e Supply voltage: 2.5 Vto 5.5V gﬁﬂﬁ

¢ Improved immunity against ambient light
¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP12.. series are miniaturized receivers for infrared
remote control systems. A PIN diode and a preamplifier are
assembled on a lead frame, the epoxy package acts as an
IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP12.. is compatible with all
common IR remote control data formats.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATION (AGC2/AGCS8)
30 kHz TSOP1230

33 kHz TSOP1233

36 kHz TSOP1236

36.7 kHz TSOP1237

38 kHz TSOP1238

40 kHz TSOP1240

56 kHz TSOP1256

BLOCK DIAGRAM

16832

Band Demo-
Input AGC pass ™ dulator

A

GND

APPLICATION CIRCUIT

17170_5

Transmitter | ||R receiver
with —_————
TSALXXXX 1 i
- — - E !
; r 3
b NREE
: : \ N
A..I.A
Lo

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q < R, < 1 kQ,
C,>0.1pF.

www.vishay.com
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TSOP12..

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 2) Vs -03to+6 \
Supply current (pin 2) Is 3 mA
Output voltage (pin 3) Vo -0.3to (Vs + 0.3) Vv
Output current (pin 3) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0+ 85 °C
Operating temperature range Tamb -25t0 +85 °C
Power consumption Tamp <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C
Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vg 2.5 5.5 \
E,=0,Vg=33V | 0.27 0.35 0.45 A
Supply current (pin 2) v S _ b m
E, = 40 Klx, sunlight IsH 0.45 mA
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
Ir =250 mA

losL = 0.5 MA, Ee = 0.7 mW/m2,
test signal see fig. 1
Pulse width tolerance:
Minimum irradiance tpi - 5/f0 < tpo < tpi + 6/fg, Es min. 0.15 0.35 mW/m?2
test signal see fig. 1
toi - 5/fg < tpo < tpi + 6/fg,
test signal see fig. 1
Angle of half transmission
distance

Output voltage low (pin 3) VosL 100 mV

Maximum irradiance Ee max. 30 W/m?2

Directivity P1/2 +45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E, | Optical Test Signal 10 -
(IR diode TSAL6200, I = 0.4 A, 30 pulses, f = fo, t = 10 ms) 0.9 |- Output Pulse Width
[TY S . [~
777777777777777 L it % 0.7 I/ Input Burst Length
t 2 o6
t* A 2 |
2 05
T T o4
*tpi = 10/ is recommended for optimal function 2 '
5 03
Vo | Output Signal 16110 3 02 A =950 nm
v 0 7y <ty < 15/, 2 : Optical Test Signal, Fig.1
OH 2ty - 5/fg <tho <ty + 6/f 01 T T T T
0
Vou 5 T2 ; 0.1 1 10 102 100 10*  10°
ty po 20752 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Optical Test Signal «— 4
Ee ptical Test Signal NE Correlation with Ambient Light Sources:
S 35|10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K).
€ 10 W/m? = 8.2 kLx (Daylight, T = 5900 K)
e 3 | |
o
n s 5 Wavelength of Ambient
? ' lllumination: % = 950 nm
£
t=60ms % /
94 8134 § ' /
Vo Output Signal, (see fig. 4) "_E- 1 /'
Von s 05 -
TR
Vo 1 - L y J : n 0.01 0.1 1 10 100
——J"" L—w 20757 E, - Ambient DC Irradiance (W/m?)
Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 o 1.0
& T £ =100 Hz
v - -
£ o M VW Mf € os } +
2 . f=10kHz
= N 8 o7 N
A B sesliail £ ]
3 T 8 f=20 kHz H
o = =
= 04 = o5 ‘ I
kel
2 o3 2 04 '
e} 2 s f=30 kHz
L oz £° ey
5 = f=1
= % =950 nm, 02 =7
'_g 0.1 - Optical Test Signal, Fig. 3 £ 01
0 ‘ | [T
0.1 1 10 100 1000 10000 1 10 100 1000
20759 E, - Irradiance (mW/m?) 20753 AVsgyg - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 <
g 40 I~
£ 0 /\ S 400 \
z p
§_ 08 5 950
@ / \ Q300
& 17}
— 06 o 250
D:: / w200
poo4 A N Z 150
% / f=f,+5% S =
£ =fhx5% ' 100
0.2 w
° -
u Af(3dB)=1/10 0
0.0 ‘ ‘ 0
07 09 11 13 500 1000 1500 2000 2500 3000
20747
16925 f/fo - Relative Frequency f - EMI Frequency (MHz)

Fig. 5 - Frequency Dependence of Responsivity

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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0.8 A
0.7 /
0.6
0.5
0.4
0.3
0.2
0.1

T ——

TSOP12.. |

Max. Envelope Duty Cycle

f= 38‘kHZ, Ee‘: 2 mV\I‘/m2

0 20 40 60 80 100 120

207731 Burst Length (number of cycles/burst)

Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length

o
w

&
£
=
£ 0.25
@
g
& 02
3 L~
= 015
k]
o
3
g o1
=
-
'z 0.05
€
°
w0
-3 -10 10 30 50 70 90
20756 Tamb - Ambient Temperature (°C)

Fig. 10 - Sensitivity vs. Ambient Temperature

IS

1.0
TN
0.6 / \
\\
) / / \
0

750 850 950 1050 1150

94 8408 A - Wavelength (nm)

S (L)e - Relative Spectral Sensitivity

Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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5

06 04 02 0 02 04 06
9511340p2  drel - Relative Transmission Distance

Fig. 12 - Horizontal Directivity

06 04 02 0 0.2 04 06

9511339p2  drel - Relative Transmission Distance

Fig. 13 - Vertical Directivity

0.2
0.18
&
£ o016
% 0.14 LA
2 012
=
% 01
c
& o008
'« 006
£
L 004
0.02
0
2 25 3 35 4 45 5 55 6
20756 Vg - Supply Voltage (V)

Fig. 14 - Sensitivity vs. Supply Voltage

Document Number: 82013
Rev. 2.4, 23-Aug-10

www.vishay.com
83



N A
TSOP12II VISHAY®

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

SUITABLE DATA FORMAT

The TSOP12.. series is designed to suppress spurious
output pulses due to noise or disturbance signals. Data and
disturbance signals can be distinguished by the devices
according to carrier frequency, burst length and envelope
duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP12.. in the
presence of a disturbance signal, the sensitivity of the

receiver is reduced to insure that no spurious pulses are ”:l Signal f,om‘ F,umescen‘t
present at the output. Some examples of disturbance Lamp with Low Modulation
signals which are suppressed are: ‘ ‘

IR Signal

¢ DC light (e.g. from tungsten bulb or sunlight) 0 5 10 15 20
» Continuous signals at any frequency 16920 Time (ms)
e Strongly or weakly modulated noise from fluorescent Fig. 15 - IR Signal from Fluorescent Lamp

lamps with electronic ballasts (see figure 15 or figure 16) with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

E
(=2
g
o
0 5 10 15 20
16921 Time (ms)
Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP12..
Minimum burst length 10 cycles/burst
After each burst of length 10 to 70 cycles
a minimum gap time is required of >10 cycles
For bursts greater than 70 cycles
a minimum gap time in the data stream is needed of > 4 x burst length
Maximum number of continuous short bursts/second 1800
Recommended for NEC code yes
Recommended for RC5/RC6 code yes
Recommended for Sony code yes
Recommended for Thomson 56 kHz code yes
Recommended for Mitsubisi code (38 kHz, preburst 8 ms, 16 bit) yes
Recommended for Sharp code yes
Suppression of interference from fluorescent lamps Most common disturbance signals are suppressed
Note
e For data formats with short bursts please see the datasheet for TSOP11.., TSOP13.
www.vishay.com Document Number: 82013
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PACKAGE DIMENSIONS in millimeters

10 £03
Center of sensitive area
‘/
| A
. !
S
H
[0} —
ai ‘ N
- o
, 2
g 1 !
o +0.10
© 0.65 o5 é
3 £
@
S| \_Area not plane
+0.10
‘ 05*852 0.4 “o0s
2.54 nom. 1.4+08
Bl ~— 4 0.
3 x2.54 =7.62 nom. 403
T
5.8 0.3

technical drawings
according to DIN
specifications

Drawing-No.: 6.550-5095.01-4
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MECHANICAL DATA
Pinning:
1=GND, 2 =Vg, 3=0UT

948691

FEATURES
¢ Very low supply current
e Photo detector and preamplifier in one

package
e Internal filter for PCM frequency

¢ Improved shielding against EMI RoHS
e Supply voltage: 2.5 Vto 5.5V COMPLIANT
¢ Improved immunity against ambient light

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

¢ Insensitive to supply voltage ripple and noise

Pb-free

DESCRIPTION

The TSOP311.., TSOP313.. and TSOP315.. series are
miniaturized receivers for infrared remote control systems. A
PIN diode and a preamplifier are assembled on a lead frame,
the epoxy package acts as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP311.. is compatible with all
common IR remote control data formats. The TSOP313.. is
optimized to better suppress spurious pulses from energy
saving fluorescent lamps. The TSOP315.. has an excellent
noise suppression. It is immune to dimmed LCD
backlighting and any fluorescent lamps. AGC3 and AGC5
may also suppress some data signals in case of continuous
transmission.

This component has not been qualified according to
automotive specifications.

PARTS TABLE
SHORT BURSTS AND HIGH | NOISY ENVIRONMENTS AND | VERY NOISY ENVIRONMENTS
CARRIER FREQUENCY DATA RATES (AGC1) SHORT BURSTS (AGC3) AND SHORT BURSTS (AGC5)
30 kHz TSOP31130 TSOP31330 TSOP31530
33 kHz TSOP31133 TSOP31333 TSOP31533
36 kHz TSOP31136 TSOP31336 TSOP31536
38 kHz TSOP31138 TSOP31338 TSOP31538
40 kHz TSOP31140 TSOP31340 TSOP31540
56 kHz TSOP31156 TSOP31356 TSOP31556

BLOCK DIAGRAM

16832

Input AGC

Band
pass

Demo-
dulator

N

APPLICATION CIRCUIT

17170_5

Transmitter | ||R receiver
with —_————
TSALXXXX 1 i
——_——— a5
h r (] 1
b NREE
i i \ N
- T EY
L

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q <R, < 1 kQ,
C,>0.1pF.
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 2) Vs -03to+6 \
Supply current (pin 2) Is 3 mA
Output voltage (pin 3) Vo -0.3to (Vs + 0.3) Vv
Output current (pin 3) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25to+ 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tampb <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification

is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

Fig. 1 - Output Active Low

ELECTRICAL AND OPTICAL CHARACTERISTICS (T,, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL TYP. UNIT
. E,=0,Vg=33V Isp 0.35 mA
Supply current (pin 2) -
E, = 40 KlIx, sunlight IsH 0.45 mA
Supply voltage Vs Vv
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
IF =250 mA
) losL = 0.5 MA, E¢ = 0.7 mW/m?2,
Output voltage low (pin 3) test signal see fig. 1 VosL mV
Pulse width tolerance:
Minimum irradiance toi - 5/ < tho < tpi + 6/f, Ee min. 0.15 mwW/m?2
test signal see fig. 1
. . . tpi = 5/fo < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. W/m
s Angle of half transmission
Directivity distance D172 +45 deg
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
0.4
Optical Test Signal
(IR diode TSAL6200, Iz = 0.4 A, N =6 pulses, f = f;, t = 10 ms) 0.35
@
E o3
I l 5
. = 025 t Output Pulse Width —
ti *) =
T g 0.2 ///\v Y
g ™~
*) toi = 6/fg is recommended for optimal function 5 015
i=3 Input Burst Length
Output Signal 8 0.1
D 3y < ty < 9y 2 005 r-9s0nm
2ty - 4/fg < to < ty; + 6/fg optic/gil test signal, fig. 1
0
> 0.1 1 10 100 1000 10000 100 000
t
po 20771 E, - Irradiance (mW/m?)

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Optical Test Signal

t=60ms

v Output Signal, (see fig. 4) 948134
[e]

o LI
SN R

Fig. 3 - Output Function

0.8
@ T
(2]
E o7 il
% 0.6 X
= LAY Wagy|
2 05
= Toit
& 04 2
3
g
=1 0.3
O
< 02
5
= =950 nm,
._g 01 Optical Test Signal, Fig. 3
| |
0.1 1 10 100 1000 10000
20759 E, - Irradiance (mW/m?)
Fig. 4 - Output Pulse Diagram
1.2
> 10
= /\
2
o 08
Q
7]
c / \
— 06
[0
g \
‘o 04 / N
w
£ f=f,+5%
s 02 Af(3 dQB;— /10
w =
0.0 ‘ ‘
0.7 0.9 1.1 1.3
16925 f/fo - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

IS

Correlation with Ambient Light Sources:
3.5 |10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
10 W/m? = 8.2 kLx (Daylight, T = 5900 K)
3 1 1

25 |— Wavelength of Ambient /
: lllumination: 2. = 950 nm /

/
/
0.5 /

I

Eq min. - Threshold Irradiance (mW/m?)

0
0.01 0.1 1 10 100

20757 E, - Ambient DC Irradiance (W/m?)

Fig. 6 - Sensitivity in Bright Ambient

€ 10 f=100 Hz
3 =
g 0:7 f:ijzT
©

S 06 |

E os f=20kH‘z—7l*"
o

% 2': =30 kHz

'JT: 0.2 f=fc‘;/ /
£ 04

s

¢ ’, 10 100 1000

20753 AVsgys - AC Voltage on DC Supply Voltage (mV)

Fig. 7 - Sensitivity vs. Supply Voltage Disturbances

500 N
450
400 j
350
300

250
200
150
100

50

E - Max. Field Strength (V/m)

500 1000 1500 2000 2500 3000

20747 f - EMI Frequency (MHz)

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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1

0.9
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0.6 I
/
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0.5 TSOP311..——
0.4
0.3
0.2 TSOP313..
0.1

0

T T
f=38kHz, E, = 2mW/m2
I

Max. Envelope Duty Cycle

—

TSOP315..
0 20 40 60 80 100 120
221802 Burst Length (number of cycles/burst)

Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length
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20755 Tamp - Ambient Temperature (°C)

Fig. 10 - Sensitivity vs. Ambient Temperature
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0.6 / \
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) / / \
0
750 850 950 1050 1150
94 8408 X - Wavelength (nm)

S (L)e - Relative Spectral Sensitivity

Fig. 11 - Relative Spectral Sensitivity vs. Wavelength

IR Receiver Modules for Remote
Control Systems

19258

0.9
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- Sensitivity (mW/m?)
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Vishay Semiconductors

06 04 0.2 0

d, - Relative Transmission Distance

Fig. 12 - Horizontal Directivity
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Fig. 13 - Vertical Directivity
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Fig. 14 - Sensitivity vs. Supply Voltage
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SUITABLE DATA FORMAT

The TSOP311.., TSOP313.. and TSOP315.. series are
designed to suppress spurious output pulses due to noise
or disturbance signals. Data and disturbance signals can be
distinguished by the devices according to carrier frequency,
burst length and envelope duty cycle. The data signal
should be close to the band-pass center frequency (e.g. 38

®
kHz) and fulfill the conditions in the table below. 5
When a data signal is applied to the TSOP311.., TSOP313.. 2
and TSOP315.. in the presence of a disturbance signal, the -
sensitivity of the receiver is reduced to insure that no i T i
spurious pulses are present at the output. Some examples IR Signal from Fluorescent
of disturbance signals which are suppressed are: "Tmp with "°‘W M°d“'a“°T
e DC light (e.g. from tungsten bulb or sunlight;
ght (6.9 9 ght) 0 5 10 15 20
e Continuous signals at any frequency 16920 Time (ms)
* Modulated noise from fluorescent lamps with electronic Fig. 15 - IR Signal from Fluorescent Lamp
ballasts with Low Modulation
T T
IR Signal from Fluorescent
Lamp with High Modulation
E
k=)
()
o
0 5 10 15 20
16921 Time (ms)
Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP311.. TSOP313.. TSOP315..
Minimum burst length 6 cycles/burst 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 70 cycles 6 to 35 cycles 6 to 24 cycles
A gap time is required of >10 cycles >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles 24 cycles
a minimum gap time in the data
stream is needed of > 1.2 x burst length > 6 x burst length >25ms
Maximum number of continuous
short bursts/second 2000 2000 2000
Recommended for NEC code yes yes yes
Recommended for RC5/RC6 code yes yes yes
Recommended for Sony code yes no no
Recommended for RCMM code yes yes yes
Recommended for r-step code yes yes yes
Recommended for XMP code yes yes yes
Suppression of interference from Common disturbance signals are | Even critical disturbance signals | Even critical disturbance signals
fluc?r%scent lamos supressed (example: are suppressed (examples: signal | are suppressed (examples: signal
P signal pattern of fig. 15) pattern of fig. 15 and fig. 16) pattern of fig. 15 and fig. 16)

Note

e For data formats with short bursts please see the datasheet for TSOP312.., TSOP314..
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Control Systems

PACKAGE DIMENSIONS in millimeters
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MECHANICAL DATA

Pinning:

1=GND, 2 =Vs, 3=0UT

IR Receiver Modules for Remote Control Systems

FEATURES
* Very low supply current
e Photo detector and preamplifier in one Pb-fros

package
e Internal filter for PCM frequency

¢ Improved shielding against EMI RoHS
e Supply voltage: 2.5 Vto 5.5V COMPLIANT
¢ Improved immunity against ambient light

¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP1#.. series are miniaturized receivers for infrared
remote control systems. A PIN diode and a preamplifier are
assembled on a lead frame, the epoxy package acts as an
IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP11.. is compatible with all
common IR remote control data formats. The TSOP13.. is
optimized to better suppress spurious pulses from energy
saving fluorescent lamps but will also suppress some data
signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY | SHORT BURST AND HIGH DATA RATES (AGC1) | NOISY ENVIRONMENTS AND SHORT BURTS (AGC3)
30 kHz TSOP1130 TSOP1330

33 kHz TSOP1133 TSOP1333

36 kHz TSOP1136 TSOP1336

36.7 kHz TSOP1137 TSOP1337

38 kHz TSOP1138 TSOP1338

40 kHz TSOP1140 TSOP1340

56 kHz TSOP1156 TSOP1356

BLOCK DIAGRAM

16832

APPLICATION CIRCUIT

17170_5

2 Transmitter | f|R receiver
Vg with ————
TSALXXXX ! \
_———— S
3 ] r ': § |
) Lo N REE
Input AGC Baagg || Demo- H 1 SRt
\ p dulator H I \:\ EE &
A\ (- !
1
PIN - R, and C, are recommended for protection against EOS.
Control circuit GND Components should be in the range of 33 2 <R, < 1 kQ,
C,>0.1pF.
www.vishay.com Document Number: 82006
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ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 2) Vs -03to+6 \
Supply current (pin 2) Is 3 mA
Output voltage (pin 3) Vo -0.3to (Vs + 0.3) Vv
Output current (pin 3) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0+ 85 °C
Operating temperature range Tamb -25t0 +85 °C
Power consumption Tamp <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C
Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vg 2.5 5.5 \
E,=0,Vg=33V | 0.27 0.35 0.45 A
Supply current (pin 2) v S _ b m
E, = 40 Klx, sunlight IsH 0.45 mA
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
Ir =250 mA

losL = 0.5 MA, Ee = 0.7 mW/m2,
test signal see fig. 1
Pulse width tolerance:
Minimum irradiance tpi - 5/f0 < tpo < tpi + 6/fg, Es min. 0.15 0.35 mW/m?2
test signal see fig. 1

toi - 5/fg < tpo < tpi + 6/fg,

Output voltage low (pin 3) VosL 100 mV

i irradi 2
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
Directivity Angle of half transmission o172 + 45 deg

distance

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E Optical Test Signal 0.4
¢| (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f = fy, t = 10 ms)
0.35
@
E 0.3
I I ul <
i 17 t 5
= 025 Output Pulse Width
s
T & 2|~ /\_’ \
& Iy
*) ty; = 6/fg is recommended for optimal function 5 015
g Input Burst Length
Output Signal 14337 3 o
v .
o ‘2)) 3/fg < tq < Yy £ 005 | 2 =950 nm,
Vou toi = 4/fg < tpo <ty + 6/fy optical test signal, fig. 1
0 . . .
0.1 1 10 100 1000 10000 100 000
Vou {1 ) t :
d PO 20771 E, - Irradiance (mW/m2)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
Document Number: 82006 www.vishay.com
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— 4
Optical Test Signal NE Correlation with Ambient Light Sources:
Ee S 35 [1OWM’ = 1.4KkLx (Std. ilum. A, T = 2855 K)
3 10 W/m? = 8.2 kLx (Daylight, T = 5900 K)
g 3 1 1
o
% 25 |— Wavelength of Ambient /
t é i lllumination: = 950 nm /
£ 2
t=60ms % /
S 15 /
<
Output Signal, (see fig. 4) 948134 £ 1 /
Vo ; /
£ 05
Von E I
w o
Voo L L1 L1 [ ] L1 0.01 0.1 1 10 100
ton L J toft t 20757 E, - Ambient DC Irradiance (W/m?)

Fig. 3 - Output Function

0.8

Fig. 6 - Sensitivity in Bright Ambient
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™ T & =100 Hz
= £ -
£ o M VW Mf € os } +
2 . Py f=10kHz
= LA \ 8 oz N
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g Tott I f =20 kHz I
T o4 £ o5 f
E] o
£ s S 04 ‘ I
o ) 2 03 f=30kHz
L 02 £ )
B = f=f
= % =950 nm, 02 =7
g 0.1 Optical Test Signal, Fig. 3 £ 01
F | | P
0 w o
0.1 1 10 100 1000 10000 1 10 100 1000
20759 E, - Irradiance (mW/m?) 20753 AVsgyg - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
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Fig. 5 - Frequency Dependence of Responsivity
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Fig. 8 - Sensitivity vs. Electric Field Disturbances
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Fig. 12 - Horizontal Directivity
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SUITABLE DATA FORMAT

The TSOP11.., TSOP13.. series is designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP1#.. in the
presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are:

¢ DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at any frequency

e Modulated noise from fluorescent lamps with electronic
ballasts

IR Signal

16920

IR Receiver Modules for Remote
Control Systems

I I I
IR Signal from Fluorescent
Lamp with Low Modulation

0 5 10 15 20

Time (ms)

Fig. 15 - IR Signal from Fluorescent Lamp

IR Signal

16921

with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

0 5 10 15 20
Time (ms)

Fig. 16 - IR Signal from Fluorescent Lamp

with High Modulation

a minimum gap time in the data stream is
needed of

TSOP11.. TSOP13..
Minimum burst length 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 70 cycles 6 to 35 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles

> 1.2 x burst length

> 6 x burst length

Maximum number of continuous short

bursts/second 2000 2000
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no

Recommended for RCMM code yes yes
Recommended for r-step code yes yes
Recommended for XMP code yes yes

Suppression of interference from fluorescent
lamps

Common disturbance signals are supressed
(example: signal pattern of fig. 15)

Even critical disturbance signals are
suppressed (examples: signal pattern of
fig. 15 and fig. 16)

Note

e For data formats with long bursts (more than 10 carrier cycles) please see the datasheet for TSOP12.
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PACKAGE DIMENSIONS in millimeters
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TSOP348.., TSOP344..

N A
VISHAY.

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

MECHANICAL DATA
Pinning:
1=0UT,2=GND, 3=Vg

16672

FEATURES
* Very low supply current

e Photo detector and preamplifier
package

e Internal filter for PCM frequency

¢ Improved shielding against EMI

e Supply voltage: 2.5 Vto 5.5V

¢ Improved immunity against ambient light

Pb-free

RoHS

COMPLIANT

in one

¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP348.., TSOP344.. series are miniaturized receivers
for infrared remote control systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP348.. is compatible with all
common IR remote control data formats. The TSOP344.. is
optimized to suppress almost all spurious pulses from
energy saving fluorescent lamps but will also suppress
some data signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGC8) VERY NOISY ENVIRONMENTS (AGC4)
30 kHz TSOP34830 TSOP34430
33 kHz TSOP34833 TSOP34433
36 kHz TSOP34836 TSOP34436
38 kHz TSOP34838 TSOP34438
40 kHz TSOP34840 TSOP34440
56 kHz TSOP34856 TSOP34456
BLOCK DIAGRAM APPLICATION CIRCUIT
16833 17170_5
3 Transmitter || |R receiver
Vs TSXIi_t:xxx [
30 kQ e !
1 o ([ E
Inout AGC Band Demo- out i i \/1:1 . i_ (_)_ _:
\:‘ npd pass dulator :_ _ _' \1\ - '!' *

2
PIN Control circuit GND

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q < R, < 1 kQ,
C,>0.1pF.
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TSOP348.., TSOP344..

IR Receiver Modules for Remote  Vishay Semiconductors
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -0.3to +6.0 \
Supply current (pin 3) Is 3 mA
Output voltage (pin 1) Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamp <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply current (pin 3) E,=0,Vg=3.3V Isp 0.27 0.35 0.45 mA
PRl P E, = 40 Kix, sunlight Ish 0.45 mA
Supply voltage Vs 2.5 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
IF = 250 mA

|os|_ =05 I'T'IAY Ee =0.7 mW/mz,
test signal see fig. 1
Pulse width tolerance:
Minimum irradiance toi - 5/fg < tpo < tpi + 6/fg, Ee min. 0.1 0.25 mW/m?2
test signal see fig. 1

tpi - 5/fg < tpo < tp‘ + 6/fg,

Output voltage low (pin 1) VosL 100 mV

i ; ; 2

Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
N Angle of half transmission

Directivity distance D172 +45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E, |Optical Test Signal 1 T T
(IR diode TSAL6200, Ir = 0.4 A, 30 pulses, f = fo, t = 10 ms) 09 | Output Pulse Width
)
£ o8 /—%—\a&é
£ o7 / Input Burst Length
rrrrrrrrrrrrrrr e R g ©
] ! 2 o0s
b 3 s
S .
T a
*tpi = 10/fg is recommended for optimal function 5_ 2:
. > .
Vo Output Signal 16110 (? el % =950 nim,
1) 7/, <ty < 15/f 2 ) Optical Test Signal, Fig. 1
VoH 2) 0= 'd 0 EEE— had 0.1 ! 1
tpi - 5/fo <tpo < tpi + 6/fg - ‘ ‘
Vou Y L2 : 0.1 1 10 100 1000 10000
tg PO 20743 E, - Irradiance (mW/m2)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
Document Number: 81732 www.vishay.com
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VISHAY.

Optical Test Signal 4

E Correlation with Ambient Light Sources:
e 3.5 |10 W/m2 = 1.4 kix (Std. illum. A, T = 2855 K)
10 W/m2 = 8.2 kix (Daylight, T = 5900 K)
| |

3 T f

Wavelength of Ambient l
llumination: A = 950 nm /

15 //
! /
Vou — 05 ,/
Vo L1 S N 0.01 0.1 1 10 100
‘ﬂj L J L‘L" 20745 E, - Ambient DC Irradiance (W/m?)

25—

t=60ms

v Output Signal, (see fig. 4) 94 8134
o

- Threshold Irradiance (mW/m?)

‘e min.

E,

Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 =~
— T, g f=100 Hz
g o7 s 0.9
?_g/ 06 W V\-"\—\J r\—J E o8
k=l B AY @ f=10 kHz
= W\ g o7 ‘
o 05 S 96
k] T k=] - i
2 o4 ot g 05 =20 kHz
: 5 o i
£ . 3 o
3 2 0 =230 kHz /I/l
©02 £ \ / I
5 = o2 f=f
[ A =950 nm, ' ° /
'_’g 0.1 Optical Test Signal, Fig. 3 £ 04 —
o | | W |
0.1 1 10 100 1000 10000 1 10 100 1000
20744 E, - Irradiance (mW/m?) 20746 A Vs, - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
12 500 ‘\
— 450
€ ﬁ
-‘E‘ 1.0 /\ S 400
S -
& 08 B 380
Q
2 / \ £ 300
i »
— 06 - 250
3 \ ®
5 / \ ir 200
o / g 1s0
= /o i=fe5% N\ =
H =fx5% ' 100
0.2 w
© Af(3dB) =f/10
w | (3.dB) =1y | 50
0.0 0
0.7 0.9 14 13 0 500 1000 1500 2000 2500 3000
20747
16925 f/fp - Relative Frequency f - EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
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1
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g o5 l
2 o4 TSOP348..
c T
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< 03
S 0 TSOP344..
0.1 m| Q\‘ ”/}
=38 kHz, E, = 2mW/me NV Z
o SVZ
0 20 40 60 80 100 120 06 04 02 0
20748 Burst Length (number of cycles/burst) 9612223p2  d,¢ - Relative Transmission Distance
Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length Fig. 12 - Horizontal Directivity
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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SUITABLE DATA FORMAT

The TSOP348.., TSOP344.. series are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP348.., TSOP344..
in the presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are:

¢ DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 14 or figure 15)

IR Receiver Modules for Remote
Control Systems

IR Signal

I I I
IR Signal from Fluorescent
Lamp with Low Modulation

0 5 10 15 20
16920 Time (ms)

Fig. 14 - IR Signal from Fluorescent Lamp
with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

IR Signal

16921

10 15 20
Time (ms)

Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP348.. TSOP344..
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >10 cycles > 10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 1800 1500
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) yes no
Recommended for Sharp code yes yes
Suppression of interference from fluorescent lamps Mgisécnca(l)g;:zu%;%;bsizce E\é?;n:ﬁr:gigs;gs::ge

Note

For data formats with short bursts please see the datasheet for TSOP341.., TSOP343..
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PACKAGE DIMENSIONS in millimeters
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8 |
_ ‘ 0.85 max. I
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‘ !
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HL*
2.54 nom.
|| 13
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technical drawings
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specifications
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IR Receiver Modules for Remote Control Systems

<

3

MECHANICAL DATA
Pinning
1=0UT,2=GND, 3=Vg

b

)

7

16672

FEATURES
® Low supply current
and preamplifier

Pb-free

RoHS

COMPLIANT

e Photo detector in one

package
e Internal filter for PCM frequency
¢ Improved shielding against EMI
e Supply voltage: 2.7 Vto 5.5V
¢ Improved immunity against ambient light
¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP48.., TSOP44.. series are miniaturized receivers
for infrared remote control systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP48.. is compatible with all
common IR remote control data formats. The TSOP44.. is
optimized to suppress almost all spurious pulses from
energy saving fluorescent lamps but will also suppress
some data signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGC8) VERY NOISY ENVIROMENTS (AGC4)
30 kHz TSOP4830 TSOP4430
33 kHz TSOP4833 TSOP4433
36 kHz TSOP4836 TSOP4436
36.7 kHz TSOP4837 TSOP4437
38 kHz TSOP4838 TSOP4438
40 kHz TSOP4840 TSOP4440
56 kHz TSOP4856 TSOP4456

BLOCK DIAGRAM

16833_5

Input AGC

Band
pass

Demo-
dulator

A

APPLICATION CIRCUIT

17170_7

Transmitter | ||R receiver
with -————
TSALxxxx H
b NS
o N
PEEY
Lo N T

The external components Ry and C are optional

to improve the robustness against electrical overstress
(typical values are Ry = 100 Q, C1 = 0.1 pF).

The output voltage V, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.
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TSOP48.., TSOP44..

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 \
Supply current (pin 3) Is 5 mA
Output voltage (pin 1) Vo -0.3t05.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T; 100 °C
Storage temperature range Tstg -25to+ 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamp <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating condtions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
) E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
Supply current (pin 3) -
E, = 40 klIx, sunlight Isy 0.95 mA
Supply voltage Vs 2.7 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
IF = 400 mA

losL =0.5mA, Ec =0.7 mW/m2,

Output voltage low (pin 1) test signal see fig. 1

VOSL 100 mV

Pulse width tolerance:
tpi - 5/fo < tpo < tpi + 6/fo, Ee min. 0.17 0.35 mW/m?
test signal see fig. 1

tpi = 5/fo < tpo < tpi + 6/fo,

Minimum irradiance

" i i 2

Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
. - Angle of half transmission

Directivity distance D172 +45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E, | Optical Test Signal 1.0 T T
(IR diode TSAL6200, I = 0.4 A, 30 pulses, f = fo, t= 10 ms)

Ll

0.9 Output Pulse Width —|

0.8 [P VNA-TH
T

t Input Burst Length __|

@
£
P —
k=]
2 o7
I Al
s 2 06
T o ’
*toi = 10/fy is recommended for optimal function 'é_ 0.5
Vo Output Signal 16110 8 0.4
Vou ) 7/ <tg <15/ 2 03 2= 950 nm,
2) toi - 5/fg < tpo < toi + 6/fg : Optical Test Signal, Fig.1
v 0.2 | | |
o ) e t 0.1 1 10 102 10° 10t 10°
d po
21391 E, - Irradiance (mW/m?)

Fig. 1 - Output Active Low

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Optical Test Signal

t=60ms

Output Signal, (see fig. 4) 948134

o L]
P

Fig. 3 - Output Function

0.8 .
@ T,
E 07 o —
£ —_— e
£ Vi N
3 osf=L o
= o R EIE I “ter-q-
[0} 0.5 —
% Toﬂ
T 04
p=3
=
> 0.3
o
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5
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g 01 Optical Test Signal, Fig. 3
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0.1 1 10 10?2 10°  10*  10°
21392 E, - Irradiance (mW/m?)
Fig. 4 - Output Pulse Diagram
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16925 f/fo - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

Control Systems

5 T T T

45 | Correlation with Ambient Light Sources:

10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
4 | 10 W/m? = 8.2.kLx (Daylight, T = 5900 K)

|

/
. /

1.5 /

| Wavelength of Ambient 4/
lllumination: A = 950 nm

Eq min. - Threshold Irradiance (mW/m?)

0.5 t
o
0.01 0.1 1 10 100
21393_1 E, - Ambient DC Irradiance (W/m?)

Fig. 6 - Sensitivity in Bright Ambient
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Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
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Fig. 8 - Sensitivity vs. Electric Field Disturbances
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SUITABLE DATA FORMAT

The TSOP48.., TSOP44.. series are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the

IR Receiver Modules for Remote

band-pass center frequency (e.g. 38 kHz) and fulfill the K]
conditions in the table below. &
When a data signal is applied to the TSOP48.., TSOP44.. in T
the presence of a disturbance signal, the sensitivity of the
. . . ) 1 T T
receiver is reduced to insure that no spurious pulses are IR Signal from Fluorescent
present at the output. Some examples of disturbance Lamp with Low Modulation
signals which are suppressed are: ‘ ‘
¢ DC light (e.g. from tungsten bulb or sunlight) 0 5 10 15 20
» Continuous signals at any frequency 16920 Time (ms)
e Modulated IR signals from common fluorescent lamps Fig. 14 - 1R i‘ihgfﬂa' fr'c\’/lmd':'lucifescem Lamp
(example of noise pattern is shown in fig. 14 or fig. 15) with Low Modufation
T T
IR Signal from Fluorescent
Lamp with High Modulation
3
[=)]
g
o
0 5 10 15 20
16921 Time (ms)
Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP48.. TSOP44..
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >12 cycles > 12 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 800 1300
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code es s
(38 kHz, preburst 8 ms, 16 bit) y Y
Recommended for Sharp code yes yes
Suppression of interference from fluorescent lamps Most common disturbance signals are Even extreme disturbance signals are
suppressed suppressed

Note

e For data formats with short bursts please see the datasheet of TSOP41.., TSOP43.. .
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TSOP48.., TSOP44..

IR Receiver Modules for Remote  Vishay Semiconductors
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PACKAGE DIMENSIONS in millimeters
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©
o
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S
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Q
@
_ 0.85 max. 1
<I ‘ r 0.89
OuT |, . u
0.5 max. J
SO MAX | -
2.54 nom. 13
0.7 max.
41
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Marking area Not indicated tolerances + 0.2
technical drawings
according to DIN
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TSOP322.., TSOP324..
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Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

P
7

3 16672

MECHANICAL DATA
Pinning:
1=0UT, 2=Vg, 3=GND

FEATURES
* Very low supply current
e Photo detector and preamplifier in one

package
e Internal filter for PCM frequency

 Improved shielding against EMI RoHS
e Supply voltage: 2.5 Vto 5.5V COMPLIANT
¢ Improved immunity against ambient light

¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

Pb-free

DESCRIPTION

The TSOP322.., TSOP324.. series are miniaturized receivers
for infrared remote control systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP322.. is compatible with all
common IR remote control data formats. The TSOP324.. is
optimized to suppress almost all spurious pulses from
energy saving fluorescent lamps but will also suppress
some data signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGC8) VERY NOISY ENVIRONMENTS (AGC4)
30 kHz TSOP32230 TSOP32430

33 kHz TSOP32233 TSOP32433

36 kHz TSOP32236 TSOP32436

38 kHz TSOP32238 TSOP32438

40 kHz TSOP32240 TSOP32440

56 kHz TSOP32256 TSOP32456

BLOCK DIAGRAM

16835

APPLICATION CIRCUIT

17170_5

2 Transmitter | [|R receiver
A with _————
TSALXXXX ! \
1 -——= a5
I = o
| | \I =N
| (&)
Input AGC Band Dermo- our b \/’E'\ L]
pass ulator | AN
N LN T
3 - .
PIN GND R, and C, are recommended for protection against EOS.
ontrot ciroul Components should be in the range of 33 Q < R, < 1kQ,
C,>0.1 pF.
www.vishay.com Document Number: 81747
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TSOP322.., TSOP324..

IR Receiver Modules for Remote

Control Systems

Vishay Semiconductors

ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 2) Vs -0.3to+6.0 \
Supply current (pin 2) Is 3 mA
Output voltage (pin 1) Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamp <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply current (pin 2) E,=0,Vg=33V Isp 0.27 0.35 0.45 mA
PRl P E, = 40 Kix, sunlight Ish 0.45 mA
Supply voltage Vs 2.5 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
IF =250 mA
. |os|_ =05 I'T'IAY Ee =0.7 mW/mz,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance toi - 5/fg < tpo < tpi + 6/fg, Ee min. 0.1 0.25 mW/m?
test signal see fig. 1
. . . tpi - 5/f0 < tpo < tpi + 6/fg, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
N Angle of half transmission
Directivity distance D172 +45 deg
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
E | Optical Test Signal 1
(IR diode TSAL6200, Ir = 0.4 A, 30 pulses, f = fo, t =10 ms) 09 L Output Pulse Width
£ o8 /—ﬂl‘w—\aé
% 0.7 Input Burst Length
! s o0s
I 3
S 05
o
5 04
“toi = 10/ is recommended for optimal function § 03
=] R
Vo | Output Signal 16110 o 02 A =950 nm,
g ° | Optical Test Signal, Fig. 1
v, D 7/ <tq < 15/ o1 \ |
OH 2) ty- 5/t <ty <ty + B/fg [ [
VoL 0.1 1 10 100 1000 10 000
g ") tho 2 t 20743 E, - Iradiance (mW/m?)

Fig. 1 - Output Active Low

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient

Document Number: 81747
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Vishay Semiconductors IR Receiver Modules for Remote
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N A
VISHAY.

Optical Test Signal 4

Correlation with Ambient Light Sources:
3.5 |10 W/m2 = 1.4 kix (Std. illum. A, T = 2855 K)
10 W/m2 = 8.2 kix (Daylight, T = 5900 K)
| |
3 T f

Wavelength of Ambient l
llumination: A = 950 nm /

1.5 /
/
0.5 /

I —_—
=TT 10

t=60ms

Output Signal, (see fig. 4) 948134

Vo

- Threshold Irradiance (mW/m?)

‘e min.

E,

off 20745 E, - Ambient DC Irradiance (W/m?)

Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 - !
— T, & =100 Hz
2 o7 = s 09
?_g/ 06 W V\-"\—\J r\—J E o8
S X
g VLA g o7
© 0.5 S 06
@8 T kel o
S ot I
a o4 = 05
= b}
& o3 o 04
o 3 03
'= 0.2 £
= %= 950 nm, .02
'_’g 0.1 Optical Test Signal, Fig. 3 £ 01
0 | | oy
0.1 1 10 100 1000 10000 1 10 100 1000
20744 E, - Irradiance (mW/m?) 20746 A Vs, - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 \\
— 450
€ ﬂ
Z 10 /\ S 400
@ <
S5 08 5 350
o c
2 / \ £ 300
7]
£ o6 © 250
[ \ o]
0 / \ ir 200
W 7/ \4 3 150
e f=f,£5% =
€ =fx5% ' 100
0.2 w
u? Af(3dB) = /10 50
00 | | 0
07 0.9 14 13 0 500 1000 1500 2000 2500 3000
20747
16925 f/fo - Relative Frequency f - EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
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1
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a 06
2 |
& 05 ’
2 o4 Tsopaz2.. |
w
% 0.3
2 o2 TSOP324..
0.1 I \ ’,
=38 Kz, E, = 2 mW/me §\§\\\W///Z//é“
0 e
0 20 40 60 80 100 120 06 04 02 0
20775 Burst Length (number of cycles/burst) 9612223p2  di¢ - Relative Transmission Distance
Fig. 9 - Maximum Envelope Duty Cycle vs. Burst Length Fig. 12 - Horizontal Directivity
02 0.2
E o 0.18
2 <
E o1 L& o016
3 2
% 0.14 = o4
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Fig. 10 - Sensitivity vs. Ambient Temperature Fig. 13 - Sensitivity vs. Supply Voltage
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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TSOP322.., TSOP324..
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IR Receiver Modules for Remote

Control Systems

SUITABLE DATA FORMAT

The TSOP322.., TSOP324.. series are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP322.., TSOP324..
in the presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are:

¢ DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 14 or figure 15)

IR Signal

I
IR Signal from Fluorescent
Lamp with Low Modulation

0 5
16920

10 15 20
Time (ms)

Fig. 14 - IR Signal from Fluorescent Lamp
with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

IR Signal

16921

10 15 20
Time (ms)

Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP322.. TSOP324..
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 1800 1500
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) yes no
Recommended for Sharp code yes yes

Suppression of interference from fluorescent lamps

Most common disturbance
signals are suppressed

Even extreme disturbance
signals are suppressed

Note

For data formats with short bursts please see the datasheet for TSOP321.., TSOP323..
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PACKAGE DIMENSIONS in millimeters
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i—| \ |
ouT Vee GND
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2.54 nom. ol
5.6

marking area Not indicated folerances 0.2
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technical drawings
S according to DIN
13655 specifications
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TSOP22.., TSOP24..

N A
VISHAY.

Vishay Semiconductors

3 16672

MECHANICAL DATA

Pinning

1=0UT, 2=Vg, 3=GND

IR Receiver Modules for Remote Control Systems

FEATURES
® Low supply current
and preamplifier

Pb-free

RoHS

COMPLIANT

e Photo detector in one

package
e Internal filter for PCM frequency
¢ Improved shielding against EMI
e Supply voltage: 2.7 Vto 5.5V
¢ Improved immunity against ambient light
¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP22.., TSOP24.. series are miniaturized receivers
for infrared remote control systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP22.. is compatible with all
common IR remote control data formats. The TSOP24.. is
optimized to suppress almost all spurious pulses from
energy saving fluorescent lamps but will also suppress
some data signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGC8) VERY NOISY ENVIROMENTS (AGC4)
30 kHz TSOP2230 TSOP2430
33 kHz TSOP2233 TSOP2433
36 kHz TSOP2236 TSOP2436
36.7 kHz TSOP2237 TSOP2437
38 kHz TSOP2238 TSOP2438
40 kHz TSOP2240 TSOP2440
56 kHz TSOP2256 TSOP2456
BLOCK DIAGRAM APPLICATION CIRCUIT
16833.7 17170_7
2 Transmitter | [|R receiver
v with -—--
33KQ s TSALxxxx ! e !
T r 3
1 o |[Nio
Band Demo- ouT | RIS
\:\ nput AGC pass dulator i_ _ _' \1\ '!' *
8 The external components Ry and C are optional
PIN GND to improve the robustness against electrical overstress
(typical values are Ry = 100 Q, C4 = 0.1 pF).
The output voltage V, should not be pulled down to a level
below 1V by the external circuit.
The capacitive load at the output should be less than 2 nF.
www.vishay.com Document Number: 82095
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TSOP22.., TSOP24..

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 2) Vs -03to+6 \
Supply current (pin 2) Is 5 mA
Output voltage (pin 1) Vo -0.3t05.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T; 100 °C
Storage temperature range Tstg -25to+ 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamp <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT

. E,=0,Vs=5V Isp 0.65 0.85 1.05 mA
Supply current (pin 2) -

E, = 40 klIx, sunlight Isy 0.95 mA
Supply voltage Vs 2.7 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
I =400 mA
. losL =0.5mA, Ec =0.7 mW/m2,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi - 5/fo < tpo < tpi + 6/fo, Ee min. 0.17 0.35 mW/m?2
test signal see fig. 1
. . . tpi = 5/fo < tpo < tpi + 6/fo, 5
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
. - Angle of half transmission
Directivity distance D172 +45 deg
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
E. |Optical Test Signal 1.0
(IR diode TSAL6200, I = 0.4 A, 30 pulses, f = fo, t = 10 ms) \ \
0.9 Output Pulse Width —]|
00 oo |
Il I
1 T T

t

* 1t = 10/fy is recommended for optimal function
Vo Output Signal 16110

D 7hy <ty <15/
)ty - 5/fg < tho <ty + 6/fg

tg?) too 2 t

Fig. 1 - Output Active Low

— S — -
I T
0.7 Input Burst Length _ |
0.6 ,’
0.5

too - Output Pulse Width (ms)

0.4
0.3 A =950 nm,
i Optical Test Signal, Fig.1
0.2 L L L
0.1 1 10 102 10° 10" 10°
21391 E, - Irradiance (mW/m?)

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Optical Test Signal

t=60ms

IR Receiver Modules for Remote
Control Systems

94 8134

Output Signal, (see fig. 4]
Vo P 9 ( 94 1 |~ Wavelength of Ambient /
lllumination: A = 950 nm
Vou — 05 \ X
|VZ%Y S B | LI 0.01 0.1 1 10 100
t
ton L J Loit 213031 E,- Ambient DC Irradiance (W/m?2)
Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 T « 07
g 0.7 Ton § ‘ /
£ - ~ 0.6
N V4 Bl 2V4 £ =1
= = ~ 0.
2 0.6 0 T 2 o5 ,
g 05 = 8
2 ot g 04 f= 30 kHz
& o4 = !
3 2 o3 f=20 kHz
S 03 <
0 8 A
' 02 e 02 — —
5 " (=
= A =950 nm, ' 0.1 /
g 01 Optical Test Signal, Fig. 3 £ f=10kHz
= | | | u? f=100 Hz
0 0
0.1 1 10 102 10° 10t 10° 1 10 100 1000
21392 E, - Irradiance (mW/m?) 21394_1 AVspyg - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 T~
—~ 450
1.0 E ™
£ /\ S 400
2 <
& 08 £ 350
o =
§ / \ % 300
— 06 o 250
2 \ g
' / \ ic 200
o g 150
= f=f,+5% =
o 02 f(_dDBT f° w 1%
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w ‘ i ‘ 50
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20747
16925 #/fo - Relative Frequency f - EMI Frequency (MHz)

Fig. 5 - Frequency Dependence of Responsivity

5 T T T
45 | Correlation with Ambient Light Sources:
10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
4 | 10 W/m? = 8.2.kLx (Daylight, T = 5900 K)
35
3

|
/
. /
/

1.5

Eg min, - Threshold Irradiance (mW/mZ)

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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SUITABLE DATA FORMAT

The TSOP22.., TSOP24.. series are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP22.., TSOP24.. in
the presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are:

¢ DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 14 or figure 15)

IR Receiver Modules for Remote
Control Systems

IR Signal

I I I
IR Signal from Fluorescent
Lamp with Low Modulation

0 5 10 15 20
Time (ms)

16920

Fig. 14 - IR Signal from Fluorescent Lamp
with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

IR Signal

0 5 10 15 20
Time (ms)

16921

Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP22.. TSOP24..

Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >12 cycles >12 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 800 1300
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code s s
(38 kHz, preburst 8 ms, 16 bit) y Y
Recommended for Sharp code yes yes
Suppression of interference from fluorescent lamps Most common disturbance signals are | Even extreme disturbance signals are

PP P suppressed suppressed

Note

e For data formats with short bursts please see the datasheet of TSOP21.., TSOP23.. .
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PACKAGE DIMENSIONS in millimeters
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3 16672

MECHANICAL DATA
Pinning:
1=0UT,2=GND, 3=Vg

FEATURES

e Very low supply current

e Photo detector and preamplifier in one Ph-free
package

e Internal filter for PCM frequency

¢ Improved shielding against EMI RoHS

® Supply voltage: 2.5 Vto 5.5V COMPLIANT

¢ Improved immunity against ambient light
¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP341.., TSOP343.. and TSOP345.. series are
miniaturized receivers for infrared remote control systems. A
PIN diode and a preamplifier are assembled on a lead frame,
the epoxy package acts as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP341.. is compatible with all
common IR remote control data formats. The TSOP343.. is
optimized to better suppress spurious pulses from energy
saving fluorescent lamps. The TSOP345.. has an excellent
noise suppression. It is immune to dimmed LCD
backlighting and any fluorescent lamps. AGC3 and AGC5
may also suppress some data signals in case of continuous
transmission.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

SHORT BURSTS AND HIGH NOISY ENVIRONMENTS AND VERY NOISY ENVIRONMENTS
CARRIER FREQUENCY DATA RATES (AGC1) SHORT BURSTS (AGC3) AND SHORT BURSTS (AGC5)
30 kHz TSOP34130 TSOP34330 TSOP34530
33 kHz TSOP34133 TSOP34333 TSOP34533
36 kHz TSOP34136 TSOP34336 TSOP34536
38 kHz TSOP34138 TSOP34338 TSOP34538
40 kHz TSOP34140 TSOP34340 TSOP34540
56 kHz TSOP34156 TSOP34356 TSOP34556

BLOCK DIAGRAM

16833

» ) Band Demo-
\:& Input AGC pass dulator

APPLICATION CIRCUIT

17170_5

Transmitter || |R receiver
with ————
TSALXxxX H i
e 450
h r [l S 1
- N 15
: : \ /T\; Lol
LEN T

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q <R, < 1 kQ,
C,>0.1pF.
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TSOP341.., TSOP343.., TSOP345..

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 Vv
Supply current (pin 3) Is 3 mA
Output voltage (pin 1) Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamb <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T,, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
. E,=0,Vg=3.3V Isp 0.27 0.35 0.45 mA
Supply current (pin 3) -
E, = 40 KlIx, sunlight IsH 0.45 mA
Supply voltage Vs 2.5 5.5 \%
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
IF =250 mA
. losL = 0.5 MA, E¢ = 0.7 mW/m?2,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.1 0.25 mW/m?
test signal see fig. 1
. . . tpi - 5/fo < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
; - Angle of half transmission
Directivity distance D172 +45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

£.| Optical Test Signal

€| (IR diode TSAL6200, I = 0.4 A, N = 6 pulses, f = fy, t = 10 ms)

*) ti = 6/fg is recommended for optimal function

14337

Output Signal
Vo 1) 3/fy < tg < Iy
Vou 2ty - 4ffg <ty <t + 6/fy
VoL ty 1) tpa ) t

Fig. 1 - Output Active Low

0.4
— 035
(%)
£
< 0.3
§ 0.25 | Output Pulse Width
8 o —\
& “ A t
5 o015
% Input Burst Length
[©] 0.1
= 005 % =950 nm,

optical test signal, fig. 1
0
o1 1 10 100 1000

20760

E, - Irradiance (mW/m2)

10 000

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Optical Test Signal
Ee

t=60ms

Output Signal, (see fig. 4)
Vo

IR Receiver Modules for Remote
Control Systems

toif

R
AR

Fig. 3 - Output Function

— 4
‘?E Correlation with Ambient Light Sources:
§ 3.5 10 W/m2 = 1.4 kix (Std. illum. A, T = 2855 K)
2 10 W/m2 = 8.2 kix (Daylight, T = 5900 K)
\8" 3 | | /
= Wavelength of Ambient
t % 25 |jjumination: A = 950 nm /
IS
= 2
3 /
2 15
948134 3 /
o //
£ 05
w’ —
0
t 0.01 0.1 1 10 100

20745

E, - Ambient DC Irradiance (W/m2)

Fig. 6 - Sensitivity in Bright Ambient

0.8 1
. T, T =100 Hz
g o7 s 09
£ ool AW —~ E os
£ .
§ rgv.\ Arm § 0.7
o 05 S 96
17} © o
= Ton ®
a 04 = 05
= )
2 o3 % 0.4
o © 03
! 0.2 <
5 =02
- % =950 nm, '
i—% 011 Optical Test Signal, Fig. 3 € 0.1
0 ‘ ‘ Yoo
0.1 1 10 100 1000 10 000 1 10 100 1000
20744 E, - Irradiance (mW/m?) 20746 A Vs, - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 ~
g 450 S~
"E 1.0 /\ E 400 \
= =
5 350
s 08 2
2 / \ £ 300
[72]
T s 5 250
2 \ 2
o 200
‘o 0.4 A N\ g 150
EC_ j =
£ f=f+5% ' 100
€ o
. w
u’ 02 Af(3dB) =f/10 50
0.0 ‘ ‘ 0
07 0.9 14 13 500 1000 1500 2000 2500 3000
. ) " ) ’ 20747 f - EMI Frequency (MHz)
16925 f/fp - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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TSOP341.., TSOP343.., TSOP345..

1

0.9
0.8

/
0.7 I
|
|
/
T

0.6

0.5

0.4 T t
f=38kHz, E, =2 mW/m?

0.3 i

0.2 TSOP343..

TSOP341..——

Max. Envelope Duty Cycle

—

0.1
0

TSOP345..
0 20 40 60 80 100 120

22180-1 Burst Length (number of cycles/burst)

Fig. 9 - Maximum Envelope Duty Cycle vs. Burst Length

o
)

0.18

0.16

0.14

0.12
/

0.1

0.08

0.06
0.04

- Threshold Irradiance (mW/m?)

0.02

0
-30 -10 10 30 50 70 920

20749 T, - Ambient Temperature (°C)

‘e min.

E

Fig. 10 - Sensitivity vs. Ambient Temperature

ol TN

0.4 // \\
0.2 \
0.0

750 850 950 1050 1150
16919 . - Wavelength (nm)

S (1) - Relative Spectral Sensitivity
o
o
\
]
I~

Fig. 11 - Relative Spectral Sensitivity vs. Wavelength

IR Receiver Modules for Remote
Control Systems
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Vishay Semiconductors

%

SEZ

06 04 02 0
9612223p2  d - Relative Transmission Distance

Fig. 12 - Horizontal Directivity

25 3 35 4 4.5 5 55 6
V¢ - Supply Voltage (V)

20750

Fig. 13 - Sensitivity vs. Supply Voltage
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SUITABLE DATA FORMAT

The TSOP341.., TSOP343.. and TSOP345.. series are
designed to suppress spurious output pulses due to noise

or disturbance signals. Data and disturbance signals can be
distinguished by the devices according to carrier frequency,
burst length and envelope duty cycle. The data signal
should be close to the band-pass center frequency (e.g. 38 _
kHz) and fulfill the conditions in the table below. g
When a data signal is applied to the TSOP341.., TSOP343.. 7]
and TSOP345.. in the presence of a disturbance signal, the T
sensitivity of the receiver is reduced to insure that no
spurious pulses are present at the output. Some examples IR‘ Signal 1rom‘ Fluorescen‘t
of disturbance signals which are suppressed are: Lamp with Low Modulation
¢ DC light (e.g. from tungsten bulb or sunlight) ‘
e Continuous signals at any frequency ° 5 ) 10 1 20
: ) ) 16920 Time (ms)
e Modulated noise from fluorescent lamps with electronic ) )
ballasts (see figure 14 or figure 15) Fig. 14 - IR Signal from Fluorescent Lamp
9 9 with Low Modulation
T T
IR Signal from Fluorescent
Lamp with High Modulation
K]
5
(2]
<
0 5 10 15 20
16921 Time (ms)
Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP341.. TSOP343.. TSOP345..

Minimum burst length 6 cycles/burst

6 cycles/burst

6 cycles/burst

After each burst of length 6 to 70 cycles

6 to 35 cycles

6 to 24 cycles

a minimum gap time is required of > 10 cycles >10 cycles > 10 cycles
For bursts greater than 70 cycles 35 cycles 24 cycles
a minimum gap time in the data

stream is needed of > 1.2 x burst length > 6 x burst length >25ms
Recommended for NEC code yes yes yes
Recommended for RC5/RC6 code yes yes yes
Recommended for Sony code yes no no
Recommended for RCMM code yes yes yes
Recommended for r-step code yes yes yes
Recommended for XMP code yes yes yes

Suppression of interference from

supressed (example:
fluorescent lamps P! ( P

signal pattern of fig. 14)

Common disturbance signals are

Even critical disturbance signals
are suppressed (examples: signal
pattern of fig. 14 and fig. 15)

Even critical disturbance signals
are suppressed (examples: signal
pattern of fig. 14 and fig. 15)

Note

e For data formats with long bursts (more than 10 carrier cycles) please see the datasheet for TSOP348.., TSOP344.
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TSOP341.., TSOP343.., TSOP345..

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

PACKAGE DIMENSIONS in millimeters

‘ 6 ‘ 3.9
L
—|—3 H —t—1-+
0 .
0 o ‘
& <
<
& .
o 1 |
2 t S
S ]
P 1
S
8 |
_ ‘ 0.85 max. i
1‘ ‘ r 0.89
‘ !
out ‘ GND || ‘ Vs
0.5 max. J
2omax o lle—
2.54 nom.
1.3
0.7 max.
41
2.54 nom.
4‘<_>
5.6
Marking area q Not indicated tolerances + 0.2
technical drawings
according to DIN
specifications
Drawing-No.: 6.550-5169.11-4 R25
Issue: 13; 17.12.08
16003
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TSOP41.., TSOP43..
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IR Receiver Modules for Remote Control Systems

3 16672

MECHANICAL DATA
Pinning
1=0UT,2=GND, 3=Vg

FEATURES
® Low supply current

Pb-free

e Photo detector and preamplifier in one

package
e Internal filter for PCM frequency

* Improved shielding against EMI RoHS
e Supply voltage: 2.7 Vto 5.5V COMPLIANT
¢ Improved immunity against ambient light

¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP41.., TSOP43.. series are miniaturized receivers
for infrared remote control systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The demodulated output signal can directly be decoded by
a microprocessor. The main benefit of the TSOP41.. is the
compatibility to all IR remote control data formats. The
TSOP43.. is optimized to better suppress spurious pulses
from fluorescent lamps, LCD TVs or plasma displays.

This component has not been qualified according to
automotive specifications.

PARTS TABLE
CARRIER FREQUENCY SHORT BURSTS CAI‘IGDC:I)IGH DATA RATES NOISY ENVIROMEI:;\I';CI:-\;)ID SHORT BURSTS
30 kHz TSOP4130 TSOP4330
33 kHz TSOP4133 TSOP4333
36 kHz TSOP4136 TSOP4336
36.7 kHz TSOP4137 TSOP4337
38 kHz TSOP4138 TSOP4338
40 kHz TSOP4140 TSOP4340
56 kHz TSOP4156 TSOP4356

BLOCK DIAGRAM

16833_5

Band Demo-
pass dulator

N\

Input AGC

APPLICATION CIRCUIT

17170_7
Transmitter || |R receiver
with _————
TSALXxxX ! \
_———— a5
] = o
1 1=
| 1 \\\.\n RS i
: : \ /T\ [
| A..I.A
R | I

The external components Ry and C are optional

to improve the robustness against electrical overstress
(typical values are Ry = 100 ©, C{ = 0.1 pF).

The output voltage V, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.
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TSOP41.., TSOP43..

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 "
Supply current (pin 3) Is 5 mA
Output voltage (pin 1) Vo -0.3to5.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs +0.3) \Y
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0+85 °C
Power consumption Tamb < 85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
X E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
Supply current (pin 3) -
E, = 40 klx, sunlight IsH 0.95 mA
Supply voltage Vs 2.7 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
I =400 mA
) losL = 0.5 MA, E¢ = 0.7 mW/m?2,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance toi = 5/f6 < tpo < tpi + 6/fo, Ee min. 0.17 0.35 mW/m?
test signal see fig. 1
. . . tpi - 5/fo < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
N Angle of half ti issi
Directivity ngle o diz;tarr]ir;smlssmn D172 +45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

g | Optical Test Signal 0.35
¢! (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f = fy, t = 10 ms)
0.30
N -| ” 0.25 Output Pulse Width _ |
L —

AN\ (T N~

|y

- Output Pulse Width (ms)

*) tpi = 6/fg is recommended for optimal function o I Input Burst Length
Output Signal 14337 010 I
Vo 1 3ffy <ty < 9y 2 0.05 A=950nm,
Vou 2) toi - 4/fy < tpo < tpi + 6/fy Ophc‘al Test ?lgnal, |T|g_1
00.1 1 10 102 10° 104 10°
Vo ty ") to® t 213911 E, - Irradiance (mW/m?)

Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Optical Test Signal

5 T T T

45 | Correlation with Ambient Light Sources:

10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
4 | 10 W/m? = 8.2.kLx (Daylight, T = 5900 K)

3.5

&
£
=
E
3
§ |
5 3
g [
t=60ms = 25 /
[ 2
<
v Output Signal, (see fig. 4) 948134 @ 15 /
o £
i 4 |— Wavelength of Ambient /
Vo c lllumination: & = 950 nm 7
E 05 t t
® _/f/
Voo LI L1 L1 Ll w ol
ton L J tor t 0.01 0.1 1 10 100
21393_1 E, - Ambient DC Irradiance (W/m?)
Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 —~ 07
— ‘ ‘E ‘ /
[2] =
E o7l l N Ton % 0.6 }
s |t ’,,-J\- £ f=1 \/
] N 8 o5 o
2 os -5 T, g ‘
Q d - 5
8 e .“‘_',‘.. 8 04 =30 kHz
€ o5 . = |
5 off 2 o3 f=20kHz
g 0.4 é
T = 02 // —f
~ 03 _%=950nm, "
- Optical Test Signal, Fig. 3 < 0.1 f=10 kHz
- 0.2 ‘ ‘ ‘ uf o =100 Hz
0.1 1 10 102 10°  10*  10° 1 10 100 1000
21392_1 E, - Irradiance (mW/m?) 21394_1 AVspys - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 \\
— 450
€ ﬁ
_g. 1.0 /\ E 400
& o8 £ 350
o [=
§ / % 300
= 0.6 / o 250
2 °
= / i 200
o 04 x
w 3 4
- A f=f,+5% \ = -
H =hxo% ' 100
w 0.2 0 _ — w
Af (3dB) = fy/7 0
0.0 l l 0
0.7 0.9 1.1 1.3 0 500 1000 1500 2000 2500 3000
20747
16926 f/o - Relative Frequency f- EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
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R !
i 0.8 60°
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% ] "“ .
g o2 LA XK 70
o AR e
| E,=2mwme NN A
0 AW
0 20 40 60 80 100 120 140 06 04 02 0
21590 Burst Length (number of cycles/burst) 9612223p2  d,q - Relative Transmission Distance
Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length Fig. 12 - Horizontal Directivity
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SUITABLE DATA FORMAT

The TSOP41.., TSOP43.. series are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the

band-pass center frequency (e.g. 38 kHz) and fulfill the E]
conditions in the table below. o
When a data signal is applied to the TSOP41.., TSOP43.. in c
the presence of a disturbance signal, the sensitivity of the
. . . . I I I
receiver is reduced to insure that no spurious pulses are IR Signal from Fluorescent
present at the output. Some examples of disturbance Lamp with Low Modulation
signals which are suppressed are: ‘ ‘
¢ DC light (e.g. from tungsten bulb or sunlight) 0 5 10 15 20
* Continuous signals at any frequency 16920 Time (ms)
» Modulated noise from fluorescent lamps with electronic Fig. 14 - IR %ir?rlial fr[c\)/lmdFlll.Jc;rescent Lamp
ballasts (see figure 14 or figure 15) with Low Modufation
T T
IR Signal from Fluorescent
Lamp with High Modulation
E
(=)
S
o«
0 5 10 15 20
16921 Time (ms)
Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP41.. TSOP43..
Minimum burst length 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 70 cycles 6 to 35 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 1.1 x burst length > 6 x burst length
Maximum number of continuous short bursts/second 2000 2000
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for RECS-80 code yes yes
Recommended for RCMM code yes yes
Recommended for r-step code yes yes
Recommended for XMP code yes yes
Common disturbance signals are Even critical disturbance signals are
Suppression of interference from fluorescent lamps supressed (example: signal pattern suppressed (examples: signal pattern of
of fig. 14) fig. 14 and fig. 15)

Note

e For data formats with long bursts (more than 10 carrier cycles) please see the datasheet for TSOP48.., TSOP44.. .
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PACKAGE DIMENSIONS in millimeters
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IR Receiver Modules for Remote Control Systems

3 16672

MECHANICAL DATA
Pinning:
1=0UT, 2=Vg, 3=GND

FEATURES

e Very low supply current

e Photo detector and preamplifier in one Ph-free
package

e Internal filter for PCM frequency

¢ Improved shielding against EMI RoHS

® Supply voltage: 2.5 Vto 5.5V COMPLIANT

¢ Improved immunity against ambient light
¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP321.., TSOP323.. and TSOP325.. series are
miniaturized receivers for infrared remote control systems. A
PIN diode and a preamplifier are assembled on a lead frame,
the epoxy package acts as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP321.. is compatible with all
common IR remote control data formats. The TSOP323.. is
optimized to better suppress spurious pulses from energy
saving fluorescent lamps. The TSOP325.. has an excellent
noise suppression. It is immune to dimmed LCD
backlighting and any fluorescent lamps. AGC3 and AGC5
may also suppress some data signals in case of continuous
transmission.

This component has not been qualified according to
automotive specifications.

PARTS TABLE
SHORT BURSTS AND HIGH NOISY ENVIRONMENTS AND | VERY NOISY ENVIRONMENTS AND

CARRIER FREQUENCY DATA RATES (AGC1) SHORT BURSTS (AGC3) SHORT BURSTS (AGCS5)

30 kHz TSOP32130 TSOP32330 TSOP32530

33 kHz TSOP32133 TSOP32333 TSOP32533

36 kHz TSOP32136 TSOP32336 TSOP32536

38 kHz TSOP32138 TSOP32338 TSOP32538

40 KHz TSOP32140 TSOP32340 TSOP32540

56 kHz TSOP32156 TSOP32356 TSOP32556

BLOCK DIAGRAM

16835

APPLICATION CIRCUIT

17170_7

Transmitter | ||R receiver

v with _————
s TSALxxxXx ! \
_—— =
1 ! Mo
P NG
| Sy |
Band Demo- out | | -
\k\ Input AGC pass dulator H H \\\‘ H
3 The external components Rq and C4 are optional
- to improve the robustness against electrical overstress
PIN
GND (typical values are Ry = 100 ©, Cq = 0.1 pF).
The output voltage V,, should not be pulled down to a level
below 1V by the external circuit.
The capacitive load at the output should be less than 2 nF.
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TSOP321.., TSOP323.., TSOP325

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 2) Vs -03to+6 Vv
Supply current (pin 2) Is 3 mA
Output voltage (pin 1) Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamb <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
. E,=0,Vg=3.3V Isp 0.27 0.35 0.45 mA
Supply current (pin 2) -
E, = 40 KlIx, sunlight IsH 0.45 mA
Supply voltage Vs 2.5 5.5 \%
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
IF =250 mA
) losL = 0.5 MA, E¢ = 0.7 mW/m?2,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.1 0.25 mW/m?
test signal see fig. 1
. . . tpi - 5/fo < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
Directivity Angle of Qiasltfatrr]zr;smlssmn D172 +45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

Optical Test Signal

¢! (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f = fy, t = 10 ms)

Il

*) ti = 6/fg is recommended for optimal function

14337

Output Signal
Vo ) 3y <ty < 9,
Vo 2ty - 4ffg <ty <ty + 6/fy
\%
oL ty 1) tpo 2) t

Fig. 1 - Output Active Low

0.4
—~ 035
(2]
£
= 0.3
=
g 0.25 | Output Pulse Width
LY —\
& v \w-u t
5 015
% Input Burst Length
@] 0.1
~% 005 [ 2 =950 nm,

optical test signal, fig. 1
0
0.1 1 10 100 1000

20760

E, - Irradiance (mW/m2)

10 000

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Optical Test Signal

t=60ms

Output Signal, (see fig. 4) 948134
Vo

o LT
SRR

off

Fig. 3 - Output Function

0.8
— T,
()
g o7
E 06 W V\M ,-Mf
5 X
s VL AN
g 05
=] Ton
a 04
3
5 0.3
(o]
‘02
= ). = 950 nm,
'_"S 0-1 [ Optical Test Signal, Fig. 3
o l l
0.1 1 10 100 1000 10000
20744 E, - Iradiance (mW/m?)
Fig. 4 - Output Pulse Diagram
1.2
> 10
H /\
2
S 08
Q
]
< / \
~ 06
[0
z /\
‘o 04 / N
u
£ f=f,+5% N
£ 02 7Z o +
u Af(3dB) = /10
00 | |
0.7 0.9 1.4 13
16925 f/fo - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

E - Max. Field Strength (V/m)

Correlation with Ambient Light Sources:
3.5 110 W/m2 = 1.4 kix (Std. illum. A, T = 2855 K)
10 W/m2 = 8.2 kix (Daylight, T = 5900 K)

| |

3 T T
25— Wavelength of Ambient /
- lllumination: A = 950 nm /

1,2 /
/

- Threshold Irradiance (mW/m2)

1 /,
£ 05
o —
0
0.01 0.1 1 10 100
- E, - Ambient DC Irradiance (W/m?)

Fig. 6 - Sensitivity in Bright Ambient

1

E 09 f=100 Hz

2 \

E o8 |

3 o7 f=10 kHz

C

£ o6 ‘

E oo 1:20sz H
°

é 2:: f:SOKH%z///’
E oo ]

o1 _J

0

‘© min

E

1 10 100 1000

20746 A Vs, - AC Voltage on DC Supply Voltage (mV)

Fig. 7 - Sensitivity vs. Supply Voltage Disturbances

500 N
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200
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20747 f - EMI Frequency (MHz)

Fig. 8 - Sensitivity vs. Electric Field Disturbances

www.vishay.com
138

Document Number: 81746
Rev. 1.4, 09-Jul-10



TSOP321.., TSOP323.., TSOP325

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

1
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z I
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s f=38kHz, E, = 2mW/m2
. 03 f
% \
= 02 TSOP323.——— \
0.1 A
TSOP325.. ;\\\\\\W////
o SZ:
0 20 40 60 80 100 120 06 04 02 0
221805 Burst Length (number of cycles/burst) 96 12223p2 Oy - Relative Transmission Distance
Fig. 9 - Maximum Envelope Duty Cycle vs. Burst Length Fig. 12 - Horizontal Directivity
02 0.2
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Fig. 10 - Sensitivity vs. Ambient Temperature Fig. 13 - Sensitivity vs. Supply Voltage
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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SUITABLE DATA FORMAT

The TSOP321.., TSOP323.. and TSOP325.. series are
designed to suppress spurious output pulses due to noise
or disturbance signals. Data and disturbance signals can be
distinguished by the devices according to carrier frequency,
burst length and envelope duty cycle. The data signal
should be close to the band-pass center frequency (e.g. 38

IR Receiver Modules for Remote
Control Systems

=
kHz) and fulfill the conditions in the table below. UE-;
When a data signal is applied to the TSOP321.., TSOP323.. o
and TSOP325.. in the presence of a disturbance signal, the
sensitivity of the receiver is reduced to insure that no T 1 1
spurious pulses are present at the output. Some examples IR Signal from Fluorescent
. . . Lamp with Low Modulation
of disturbance signals which are suppressed are: ‘
¢ DC light (e.g. from tungsten bulb or sunlight) o 5 10 P 2
e Continuous signals at any frequency 16920 Time (ms)
* Modulated noise from fluorescent lamps with electronic Fig. 14 - IR Signal from Fluorescent Lamp
ballasts (see figure 14 or figure 15) with Low Modulation
T T
IR Signal from Fluorescent
Lamp with High Modulation
®
c
=)
)
o«
0 5 10 15 20
16921 Time (ms)
Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP321.. TSOP323.. TSOP325..
Minimum burst length 6 cycles/burst 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 70 cycles 6 to 35 cycles 6 to 24 cycles
a minimum gap time is required of > 10 cycles >10 cycles > 10 cycles
For bursts greater than 70 cycles 35 cycles 24 cycles
a minimum gap time in the data
stream is needed of > 1.2 x burst length > 6 x burst length >25ms
Maximum number of continuous
short bursts/second 2000 2000 2000
Recommended for NEC code yes yes yes
Recommended for RC5/RC6 code yes yes yes
Recommended for Sony code yes no no
Recommended for RCMM code yes yes yes
Recommended for r-step code yes yes yes
Recommended for XMP code yes yes yes
Suppression of interference from Common dlsturgance 5|g|ne.als are | Even critical dcljsturbancle §|g_nals| Even critical dclisturbancle §|g_nals|
fluorescent lamps supresse (examp e: are suppresse (exampl es:signal | are suppresse (examp es: signa
signal pattern of fig. 14) pattern of fig. 14 and fig. 15) pattern of fig. 14 and fig. 15)

Note

e For data formats with long bursts (more than 10 carrier cycles) please see the datasheet for TSOP322.., TSOP324.
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PACKAGE DIMENSIONS in millimeters

B —|— + +
0.85 max. H
0.89 T
GND
0.5 max. L
2.54 nom. 13
0.7 max.
254 nom. b1

5.6

marking area Not indicated tolerances +0.2

£+

Drawing-No.: 6.550-5169.01-4

'S technical drawings
Issue: 5; 08.03.00 according fo DIN
' 13655 specifications
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7
3
MECHANICAL DATA

Pinning
1=0UT,2=Vg, 3=GND

~

7

Sl

/

)

16672

FEATURES
® Low supply current

Pb-free

RoHS

COMPLIANT

e Photo detector in one

package
e Internal filter for PCM frequency
¢ Improved shielding against EMI
e Supply voltage: 2.7 Vto 5.5V
¢ Improved immunity against ambient light

and preamplifier

¢ Insensitive to supply voltage ripple and noise

e Component in accordance to RoHS 2002/95/EC and
WEEE 2002/96/EC

DESCRIPTION

The TSOP21.., TSOP23.. series are miniaturized receivers
for infrared remote control systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The demodulated output signal can directly be decoded by
a microprocessor. The main benefit of the TSOP21.. is the
compatibility to all IR remote control data formats. The
TSOP23.. is optimized to better suppress spurious pulses
from fluorescent lamps, LCD TVs or plasma displays.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY SHORT BURSTS CAI‘IGDC:I)IGH DATA RATES NOISY ENVIROMEI:;\I';CI:-\;)ID SHORT BURSTS
30 kHz TSOP2130 TSOP2330

33 kHz TSOP2133 TSOP2333

36 kHz TSOP2136 TSOP2336

36.7 kHz TSOP2137 TSOP2337

38 kHz TSOP2138 TSOP2338

40 kHz TSOP2140 TSOP2340

56 kHz TSOP2156 TSOP2356

BLOCK DIAGRAM

16833_7

Input AGC

Band
pass

Demo-
dulator

N

APPLICATION CIRCUIT

17170_7

Transmitter || |R receiver
with ————
TSALXxXxXX H i
— e a5
h r [l e 1
- NN
: : ./T\.'—-—'I
-
Lo N[

The external components R and C4 are optional

to improve the robustness against electrical overstress
(typical values are Ry = 100 Q, C1 = 0.1 pF).

The output voltage V, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 2) Vs -03to+6 \
Supply current (pin 2) Is 5 mA
Output voltage (pin 1) Vo -0.3t05.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T; 100 °C
Storage temperature range Tstg -25to+ 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamp <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
X E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
Supply current (pin 2) -
E, = 40 klIx, sunlight Isy 0.95 mA
Supply voltage Vs 2.7 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
I =400 mA
. losL =0.5mA, Ec =0.7 mW/m2,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi - 5/f0 < tpo < tpi + 6/fo, Ee min. 0.17 0.35 mW/m?2
test signal see fig. 1
. . . tpi - 5/f0 < tpo < tpi + 6/fg, 5
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
. - Angle of half transmission
Directivity distance D172 +45 deg
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
Optical Test Signal 0.35
¢| (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f = fy, t =10 ms)
& 030
I U § 025 Output Pulse Width _ |
t 3
2 020 Lon AN T N
T 8 _[ Vv
=3
*) 1, = 6/fg is recommended for optimal function E 0.15 =TT T
pi = ©110 P E_ l Input Burst Length
Output Signal 14337 8 0.10 T
V '
o ‘2)) 3/fg < tq < 9y 2 0.05 A=950nm,
Vou toi - 4/ <o <ty + 6/fg Optical Test Signal, Fig.1
0 1 1 1
v 0.1 1 10 102 10°  10¢  10°
oL |, t. 2 t i
po 21391_1 E, - Irradiance (mW/m2)

Fig. 1 - Output Active Low

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Optical Test Signal
Ee

t=60ms

Output Signal, (see fig. 4)
Vo

o LTI

IR Receiver Modules for Remote
Control Systems

948134

el e

Fig. 3 - Output Function

5 T T T

4.5 | Correlation with Ambient Light Sources:

10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
4 | 10 W/m? = 8.2.kLx (Daylight, T = 5900 K)

35

/

/
\ /

1.5 /

| Wavelength of Ambient 4/

lllumination: & = 950 nm
;

0.5 i
o |
0.01 0.1 1 10 100

213031 E, - Ambient DC lrradiance (W/m?)

E¢ min. - Threshold Irradiance (mW/m?)

Fig. 6 - Sensitivity in Bright Ambient

0.8 —~ 07
‘ &
- £
E o7 Ton | % 0.6 !
< : N = f=A \/
£ \__MA\[ ¥ 5 o =t
= 06 7 g ‘
Q - S
2 MY v e g o4 =30 kHz
a 05 T = |
E_ off E 0.3 =20 kHz
S8 o4 2 A
: E 0.2 — —
|_§ 0.3 % =950 nm, '
- ’ Optical Test Signal, Fig. 3 é 0.1 f=10 kHz
= o f=100 H
0z I ooy 2
0.1 1 10 102 10° 10* 10° 1 10 100 1000
213921 E, - Irradiance (mW/m?) 21394_1 AVspys - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 T~
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€ j
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o
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20747
16926 f/fy - Relative Frequency f - EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
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Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length Fig. 12 - Horizontal Directivity
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SUITABLE DATA FORMAT

The TSOP21.., TSOP23.. series are designed to suppress
spurious output pulses due to noise or disturbance signals.

Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below. K
When a data signal is applied to the TSOP21.., TSOP23.. in &
the presence of a disturbance signal, the sensitivity of the <
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance " Signal rom Fluorescent
signals which are suppressed are: Lamp with Low Modulation
¢ DC light (e.g. from tungsten bulb or sunlight) ‘ ‘ ‘
¢ Continuous signals at any frequency 0 5 10 15 20
) 16920 Ti
e Modulated IR signals from common fluorescent lamps ime (ms)
(example of noise pattern is shown in fig. 14 or fig. 15) Fig. 14 - IR Signal from Fluorescent Lamp
with Low Modulation
T T
IR Signal from Fluorescent
Lamp with High Modulation
g
[=2}
S
o«
0 5 10 15 20
16921 Time (ms)
Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP21.. TSOP23..
Minimum burst length 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 70 cycles 6 to 35 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 1.1 x burst length > 6 x burst length
Maximum number of continuous short bursts/second 2000 2000
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes yes
Recommended for RECS-80 code yes yes
Recommended for RCMM code yes yes
Recommended for r-step code yes yes
Recommended for XMP code yes yes
Common disturbance signals are Even critical disturbance signals are
Suppression of interference from fluorescent lamps supressed (example: signal pattern suppressed (examples: signal pattern of
of fig. 14) fig. 14 and fig. 15)
Note

e For data formats with long bursts (10 carrier cycles or longer) we recommend the TSOP22.. or TSOP24.. because of the better noise
suppression.
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PACKAGE DIMENSIONS in millimeters

6
T
mMm
| w T 1B I B
SN
Slal
EA R |
n (UJ i —
: T lh
0.85 max. -
I ol | .
0.89 ]
ouT Ve GND
0.5 max. L
2.54 nom. 13
0.7 max. :
2.5L nom. b1
5.6

marking area Not indicated tolerances 0.2

F©

g technical drawings
S according to DIN
13655 specifications

Drawing-No.: 6.550-5169.01-4
Issue: 5; 08.03.00
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-
12{/

MECHANICAL DATA
Pinning:
1=0UT,2=GND, 3=Vg

19026

FEATURES
* Very low supply current
e Photo detector and preamplifier in one package

Pb-free

e Internal filter for PCM frequency
¢ Improved shielding against EMI
« Supply voltage: 2.5V to 5.5 V/ RoHS

COMPLIANT
¢ Improved immunity against ambient light

¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP382.., TSOP384.. series are miniaturized receivers
for infrared remote control systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP382.. is compatible with all
common IR remote control data formats. The TSOP384.. is
optimized to suppress almost all spurious pulses from
energy saving fluorescent lamps but will also suppress
some data signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGC8) VERY NOISY ENVIRONMENTS (AGC4)
30 kHz TSOP38230 TSOP38430
33 kHz TSOP38233 TSOP38433
36 kHz TSOP38236 TSOP38436
38 kHz TSOP38238 TSOP38438
40 kHz TSOP38240 TSOP38440
56 kHz TSOP38256 TSOP38456

BLOCK DIAGRAM

16833

Input AGC

Band
pass

Demo-
dulator

A

APPLICATION CIRCUIT

17170_5
Transmitter || |R receiver
with —-_———
TSALxxxx 1 i
—_— a5
h r 1 O 1
| ! ! 5
H | \:\| : o :
P N
\ -7 EY
:_ o \k\ |

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q < R, < 1 kQ,
C,>0.1pF.
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 Vv
Supply current (pin 3) Is 3 mA
Output voltage (pin 1) Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamb <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T,, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
. E,=0,Vg=3.3V Isp 0.27 0.35 0.45 mA
Supply current (pin 3) -
E, = 40 KlIx, sunlight IsH 0.45 mA
Supply voltage Vs 2.5 5.5 \%
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
IF =250 mA
) losL = 0.5 MA, E¢ = 0.7 mW/m?2,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.15 0.35 mW/m?
test signal see fig. 1
. . . tpi - 5/fo < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
; - Angle of half transmission
Directivity distance D172 +45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

Ee

Optical Test Signal
(IR diode TSAL6200, Ir = 0.4 A, 30 pulses, f = fo, t =10 ms)

1ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ]

Al

t

16110

i ¥
T
*tpi = 10/fy is recommended for optimal function
Output Signal
1) 7/ <ty < 15/f
2ty 5lfg < tpo <t + 6/fg
tg?) tpo 2 t

Fig. 1 - Output Active Low

1.0
0.9 | Output Pulse Width
— ~
é 0.8 — : —
% 0.7 / Input Burst Length
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Optical Test Signal

Correlation with Ambient Light Sources:
3.5 |10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
10 W/m? = 8.2 kLx (Daylight, T = 5900 K)

| |

3 T T
t 25 Wavelength of Ambient /
i lllumination: A = 950 nm /
t=60ms 2

/
1 /

Output Signal, (see fig. 4) 948134
N
0.5

LT —
SSpRAT

L ; 0
L off 0.01 0.1 1 10 100

E¢ min. - Threshold Irradiance (mW/m?)

; ; 2
20757 E, - Ambient DC Irradiance (W/m?)
Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 ~ 10
I T, £ =100 Hz
é 07 on s oo ‘ ’
£ o6l oM | E os o
5 6 =1 f=10kH.
= -\.-ﬁN u \ § 0.7 T2
3 o5 5 . ]
= T, g [
& off <] f=20 kHz
i s o |
e}
o =
5 03 2 04 ‘
3 @ =30 kHz
T oz £ o3 _/ /
s 0 [ f=1fo]
'—? A =950 nm, ., 02 4
'_g 0.1 | Optical Test Signal, Fig. 3 € 01
0 ‘ ‘ o
0.1 1 10 100 1000 10000 1 10 100 1000
20759 E, - Irradiance (mW/m?) 20753 AVspys - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 <
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1.0 £ \
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2 / \ £ 300
o 7]
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20747
16925 /o - Relative Frequency f- EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
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Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length

Fig. 12 - Horizontal Directivity
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SUITABLE DATA FORMAT

The TSOP382.., TSOP384.. series are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP382.., TSOP384..
in the presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are 1 f 1
present at the output. Some examples of disturbance IR Signal from Fluorescent

. . Lamp with Low Modulation
signals which are suppressed are: ‘

IR Signal

¢ DC light (e.g. from tungsten bulb or sunlight)

0 5 10 15 20
e Continuous signals at any frequency 16920 Time (ms)
e Strongly or weakly modulated noise from fluorescent Fig. 15 - IR Signal from Fluorescent Lamp

lamps with electronic ballasts (see figure 15 or figure 16) with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

©

f=y

k=g

%)

o

0 5 10 15 20
16921 Time (ms)
Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP382.. TSOP384..
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 1800 1500
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) yes no
Recommended for Sharp code yes yes
Suppression of interference from fluorescent lamps Most common disturbance Even extreme disturbance
PP P signals are suppressed signals are suppressed

Note
e For data formats with short bursts please see the datasheet for TSOP381.., TSOP383..
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PACKAGE DIMENSIONS in millimeters
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-
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MECHANICAL DATA
Pinning:
1=0UT,2=GND, 3=Vg

FEATURES
e Low supply current
e Photo detector and preamplifier in one

package
e Internal filter for PCM frequency

¢ Improved shielding against EMI RoHS
e Supply voltage: 2.7 Vto 5.5V COMPLIANT
¢ Improved immunity against ambient light

¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

Pb-free

DESCRIPTION

The TSOP582.., TSOP584.. series are miniaturized receivers
for infrared remote control systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP582.. is compatible with all
common IR remote control data formats. The TSOP584.. is
optimized to suppress almost all spurious pulses from
energy saving fluorescent lamps but will also suppress
some data signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGC8) VERY NOISY ENVIROMENTS (AGC4)
30 kHz TSOP58230 TSOP58430
33 kHz TSOP58233 TSOP58433
36 kHz TSOP58236 TSOP58436
36.7 kHz TSOP58237 TSOP58437
38 kHz TSOP58238 TSOP58438
40 kHz TSOP58240 TSOP58440
56 kHz TSOP58256 TSOP58456

BLOCK DIAGRAM

16833_5

Band Demo-
pass dulator

A

Input AGC

APPLICATION CIRCUIT

17170_7
Transmitter || |R receiver
with —-_———
TSALxXxXxX H
——_——— -1’3
T ]
H =
Lo NG
| : TR
1 P
\ T
:_ o \:\ |

The external components Ry and C are optional

to improve the robustness against electrical overstress
(typical values are Ry = 100 ©, C1 = 0.1 pF).

The output voltage V, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 \
Supply current (pin 3) Is 5 mA
Output voltage (pin 1) Vo -0.3to5.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamb <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C
Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
E,=0,Vg=5V | 0.65 0.85 1.05 mA
Supply current (pin 3) Al S=2 b
E, = 40 Klx, sunlight IsH 0.95 mA
Supply voltage Vs 2.7 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 40 m
Ir =400 mA
) losL = 0.5 MA, Ee = 0.7 mW/m2,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi - 5/fo < tpo < tpi + 6/fo, Ee min. 0.3 0.45 mW/m?2
test signal see fig. 1
. . . tpi = 5/fo < tpo < tpi + 6/fo, 2
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
e Angle of half transmission
Directivity distance ?1/2 + 45 deg
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
E, | Optical Test Signal 10
(IR diode TSAL6200, I = 0.4 A, 30 pulses, f = fo, t = 10 ms) : T T
(AL, AT, 1 £,
S
| L = 08 =Pl -\'_"_,,T_T-
t E 07 I Input Burst Length __|
B ool
T 3 o6
*t,i = 10/f is recommended for optimal function % 05 ’
Vo Output Signal 16110 ‘g_
O o4
Vou ;; 7/fo <tg < 15/fy o 050
toi - 5/fo <tpo <1 + B/fo = 03 Optical Test Signal, Fig.1
Voo 0.2 | | |
tg" tho 2 t o1 1 10 10* 10° 10*  10°
213901 E, - Irradiance (mW/m?)

Fig. 1 - Output Active Low

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Optical Test Signal

o
o

E T T T
¢ Correlation with Ambient Light Sources:
10 W/m? = 1.4 KLx (Std. illum. A, T = 2855 K)

4.0 [10 Wim? = 8.2 kix (Daylight, T = 5900 K)

/

>
El

@
o

Eg min. - Threshold Irradiance (mW/m?)

3.0
t=60ms 25 /
2.0
Output Signal, (see fig. 4) 948134 15 | Wavelength of Ambient ,/
Vo : llumination: = 950 nm /
v, — 0 7
oH
Voo b1 L1 L1 0
fon L J toft t 0.01 0.1 1 10 100
21393 E, - Ambient DC Irradiance (W/m?)
Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 T o 10 T
g o7 JE— § 09 f=t,
< _/‘r ™ \..\_/\ E os8
§ 0.6 - IR LN S § 07 ‘ I
> os R g 6 f=30 kHz I
@2 " T, g 0
S off I
T o4 = o5 /)\ /|
H 2 =20 kHz A /
=3 0.3 5
[e] e 03
' < :
5 02 T o2
= A =950 nm, : f=10kHz
g 01 Optical Test Signal, Fig. 3 € 041 4
- | | | up f=100 Hz
0 0
0.1 1 10 102 10° 10t 10° 1 10 100 1000
21392 E, - Irradiance (mW/m?) 21394 AVsgys - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 \\
—~ 450
€ ™\
£ 0 /\ S 400 \
s o8 5 350 I ,
g / \ 5 Y
i 7]
— 06 5 250
[} \ @
5 / \ i 200
o 04 4 %
w 3 150
= f=f,+5% =
E oo =f 5% W 100
© Af(3dB) =f/10
w | (G dB) =1y | 50
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20747
16925 f/fo - Relative Frequency f- EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
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SUITABLE DATA FORMAT

The TSOP582.., TSOP584.. series are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and

IR Receiver Modules for Remote
Control Systems

envelope duty cycle. The data signal should be close to the K]
band-pass center frequency (e.g. 38 kHz) and fulfill the &
conditions in the table below. c
When a data signal is applied to the TSOP582.., TSOP584..
. . . e f f f
in thg presence ofa dlstyrbance signal, the §en3|t|V|ty of the IR Signal from Fluorescent
receiver is reduced to insure that no spurious pulses are Lamp with Low Modulation
present at the output. Some examples of disturbance ‘
signals which are suppressed are: o 5 10 15 20
¢ DC light (e.g. from tungsten bulb or sunlight) 16920 Time (ms)
e Continuous signa|s at any frequency Fig. 15 - IR Signal from Fluorescent Lamp
. with Low Modulation
e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 15 or figure 16)
T T
IR Signal from Fluorescent
Lamp with High Modulation
E
=l
(]
«
0 5 10 15 20
16921 Time (ms)
Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP582.. TSOP584..
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >12 cycles > 12 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 800 1300
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) yes yes
Recommended for Sharp code yes yes
. . Most common disturbance Even extreme disturbance
Suppression of interference from fluorescent lamps N ;
signals are suppressed signals are suppressed

Note

For data formats with short bursts please see the datasheet of TSOP581.., TSOP583.. .
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PACKAGE DIMENSIONS in millimeters

IR Receiver Modules for Remote

Control Systems
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MECHANICAL DATA
Pinning:
1=0UT, 2=Vg, 3=GND

19026

FEATURES
* Very low supply current

Pb-free

e Photo detector and preamplifier in one

package
e Internal filter for PCM frequency

 Improved shielding against EMI RoHS
e Supply voltage: 2.5 Vto 5.5V COMPLIANT
¢ Improved immunity against ambient light

¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP392.., TSOP394.. series are miniaturized receivers
for infrared remote control systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP392.. is compatible with all
common IR remote control data formats. The TSOP394.. is
optimized to suppress almost all spurious pulses from
energy saving fluorescent lamps but will also suppress
some data signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGC8) VERY NOISY ENVIRONMENTS (AGC4)
30 kHz TSOP39230 TSOP39430
33 kHz TSOP39233 TSOP39433
36 kHz TSOP39236 TSOP39436
38 kHz TSOP39238 TSOP39438
40 kHz TSOP39240 TSOP39440
56 kHz TSOP39256 TSOP39456

BLOCK DIAGRAM

16835

Input AGC

Band
pass

Demo-
dulator

2

GND

APPLICATION CIRCUIT

17170_5

Transmitter | [|R receiver
with —-_———
TSALxxxx 1 i
——_——— a5
h r [l 8 1
b N REE
: : \ .’T\.I""I
A..I.A
LT

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q < R, < 1 kQ,
C,>0.1pF.
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 2) Vs -0.3to+6.0 \
Supply current (pin 2) Is 3 mA
Output voltage (pin 1) Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamp <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply current (pin 2) E,=0,Vg=3.3V Isp 0.27 0.35 0.45 mA
PRl P E, = 40 Kix, sunlight Ish 0.45 mA
Supply voltage Vs 2.5 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
IF = 250 mA

|os|_ =05 I'T'IAY Ee =0.7 mW/mz,
test signal see fig. 1
Pulse width tolerance:
Minimum irradiance toi - 5/fg < tpo < tpi + 6/fg, Ee min. 0.15 0.35 mW/m?2
test signal see fig. 1
tpi - 5/f0 < tpo < tpi + 6/fg,
test signal see fig. 1
Angle of half transmission
distance

Output voltage low (pin 1) VosL 100 mV

Maximum irradiance Ee max. 30 W/m2

Directivity

©1/2 +45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E | Optical Test Signal 1.0
(IR diode TSAL6200, Ir = 0.4 A, 30 pulses, f = fo, t =10 ms) 09 b Output Pulse Width
g o8| >~
% 0.7 I/ Input Burst Length
! = o6 I
et o
b 2 o5
T o4
“toi = 10/ is recommended for optimal function 3 !
S5 03
Vo | Output Signal 16110 © 2 =950 nm,
‘s : Optical Test Signal, Fig.1
v ) 7hy <ty < 15/fy 04 ] ] | |
o 2ty - 5lfg <ty <ty + 6/fg ) | | | |
0
Vo 0.1 1 10 102 100 10¢  10°
g ") tho 2 t 20752 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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) " —~ 4
E Optical Test Signal NE Correlation with Ambient Light Sources:
e S 35 [1OW/me = 1.4kix (Std. ilum. A, T = 2855 K).
€ 10 W/m? = 8.2 kLx (Daylight, T = 5900 K)
g 3 | |
s - 5 | Wavelength of Ambient /
t 5 - lllumination: A = 950 nm /
£ o
t=60ms o /
2 s
8 /
; ] 948134 o
Vo Output Signal, (see fig. 4) £ 1 /'
Vou — £ 05 -
®
w 0
Voo L LI 11 L1 ; 0.01 0.1 1 10 100
‘ﬂ_J L J Lot 20757 E, - Ambient DC Irradiance (W/m?)
Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 o 1.0
— =100 Hz
g o7 T § 09 i |
£ N —~w| E o8 ' +
T 06 f=10kH.
g LA g o7 ‘Z
$ os S 06 ‘ /
2 T S f=20 kHz I
T o4 o = o5 o
3 3 ]
= 03 o o4 t
e} i 2 03 f=30kHz
; 2o
5 o F 02 f= f°‘7/ /
= %= 950 nm, s —F
s 011 Optical Test Signal, Fig. 3 € 01
= \ \ g
0 w o
0.1 1 10 100 1000 10000 1 10 100 1000

20759

Fig. 4 - Output Pulse Diagram

E, - Irradiance (mW/m?)

20753 AVsgys - AC Voltage on DC Supply Voltage (mV)

Fig. 7 - Sensitivity vs. Supply Voltage Disturbances

500 <
1.0 g 0 — ™
s /\ S 400
(%2}
5 o8 £ 350
Q =
§ / \ 2 300
17
= 0.6 \ o 250
o °
. \ i 200
> 04 / %
w I 150
£ f=f,=5% =
£ 02 o L 100
w Af(3dB) = /10
‘ ‘ 50
0.0 0
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. 20747
16925 f/fp - Relative Frequency f - EMI Frequency (MHz)

Fig. 5 - Frequency Dependence of Responsivity

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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SUITABLE DATA FORMAT

The TSOP392.., TSOP394.. series are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP392.., TSOP394..
in the presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are:

¢ DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 15 or figure 16)

IR Signal

I
IR Signal from Fluorescent
Lamp with Low Modulation

0 5
16920

10 15 20
Time (ms)

Fig. 15 - IR Signal from Fluorescent Lamp
with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

IR Signal

16921

10 15 20
Time (ms)

Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP392.. TSOP394..
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 1800 1500
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) yes no
Recommended for Sharp code yes yes

Suppression of interference from fluorescent lamps

Most common disturbance
signals are suppressed

Even extreme disturbance
signals are suppressed

Note

For data formats with short bursts please see the datasheet for TSOP391.., TSOP393..
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PACKAGE DIMENSIONS in millimeters
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12{/

MECHANICAL DATA
Pinning:
1=0UT,2=Vg, 3=GND

19026

FEATURES
® Low supply current
and preamplifier

Pb-free

RoHS

COMPLIANT

e Photo detector in one

package
e Internal filter for PCM frequency
¢ Improved shielding against EMI
e Supply voltage: 2.7 Vto 5.5V
¢ Improved immunity against ambient light
¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP592.., TSOP594.. series are miniaturized receivers
for infrared remote control systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP592.. is compatible with all
common IR remote control data formats. The TSOP594.. is
optimized to suppress almost all spurious pulses from
energy saving fluorescent lamps but will also suppress
some data signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE
CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGC8) VERY NOISY ENVIRONMENT (AGC4)
30 kHz TSOP59230 TSOP59430
33 kHz TSOP59233 TSOP59433
36 kHz TSOP59236 TSOP59436
36.7 kHz TSOP59237 TSOP59437
38 kHz TSOP59238 TSOP59438
40 kHz TSOP59240 TSOP59440
56 kHz TSOP59256 TSOP59456
BLOCK DIAGRAM APPLICATION CIRCUIT
17170_7
168337 Transmitter |||R receiver
2 with _————
v TSALxxxx !
33 kO s i’ - E
| Lo |[Nio
AN
Band Demo- out i i \ LT
Input AGC [ pass dulator Lo~ \ .

3

The external components Ry and C are optional

to improve the robustness against electrical overstress
(typical values are Ry = 100 ©, C1 = 0.1 pF).

The output voltage V, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.
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ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 2) Vs -03to+6 \
Supply current (pin 2) Is 5 mA
Output voltage (pin 1) Vo -0.3to5.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamb <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C
Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T,, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply current (pin 2) E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
PRl P E, = 40 Kix, sunlight Ish 0.95 mA
Supply voltage Vs 2.7 5.5 Vv
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 40 m
IF = 400 mA

losL = 0.5 MA, Eg = 0.7 mW/m2,
test signal see fig. 1
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Eg min. 0.3 0.45 mW/m?
test signal see fig. 1

tpi = 5/fo < tpo < tpi + 6/fo,

Output voltage low (pin 1) VosL 100 mV

i i i 2

Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
I - Angle of half transmission

Directivity distance 0172 +45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E. | Optical Test Signal 1.0 I I
(IR diode TSAL6200, Ir = 0.4 A, 30 pulses, f = fp, t = 10 ms) X
—~ 09 Output Pulse Width —|
(%)
£ oslop o -\;"\_J S
Il Il = -T- -T-
"""""""" e LU 2 Input Burst Length
] t s o7 nput Burst Length _|
= [
o 2 o6
T & ’
*tpi = 10/fg is recommended for optimal function ‘g_ 0.5
Vo | Output Signal 16110 8 0.4
1) 7/ <ty < 15/ 3 2 =950
V, 0 <l4 0 =S ) nm,
OH 2 tpi - 5/fo <tpo < tpi + 6/fg 03 Optical Test Signal, Fig.1
v 02 | | |
o 2 T o1 1 10 10® 10* 10* 10°
ty?) tpo
21391 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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5.0 T T T

45 Correlation with Ambient Light Sources:

2 [10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
4.0 |10 W/m? = 8.2 kLx (Daylight, T = 5900 K)

Optical Test Signal
E e

3.5

3.0 I
/
2.0 /

15| Wavelength of Ambient )/
: lllumination: 2 = 950 nm
Vo 1.0

o L] - /

0
| | . 0.01 0.1 1 10 100
‘ﬂ—J L J Lli" 21393 E, - Ambient DC Irradiance (W/m?)

Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient

t=60ms

Output Signal, (see fig. 4) 948134

E¢ min. - Threshold Irradiance (mW/m?)

_ 0.8 T (\TE\ 1.0 T
2 T = f=f
2 o7 on s 0.9 o
p =\ o
£ _/ \ E os |
§ oo a7d ; ]
= . B ] A SRR e 07 !
2 05 il 3 f=30 kHz I
@ Toi S 0.6
=1 of ©
T 04 £ s - //
3 o f=20 kHz 4
Qo
g 03 % 0.4
: E 0.3
5 %2 T ooz
i 2 =950 nm, . f=10 kHz
z o Optical Test Signal, Fig. 3 £ o1 —
i ° f=100 Hz
. L1 8,
0.1 1 10 102 10°  10*  10° 1 10 100 1000
21392 E, - Irradiance (mW/m?) 21394 AVspys - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 \\
— 450
€ ﬁ
£ 0 /\ S 400
‘@ <
s 08 5 350 1
aQ / \ £ 300
4 &
— 06 o 250
L Q@
4 \ ir 200
o 04 / N ¥
w 3 150
= f=f,+5% =
€ =fx5% ' 100
0.2 w
u’ Af(3dB) =f/10 50
00 | | 0
0.7 0.9 141 13 0 500 1000 1500 2000 2500 3000
20747
16925 f/fo - Relative Frequency f- EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
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19258 d, - Relative Transmission Distance

Fig. 12 - Horizontal Directivity
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Fig. 13 - Vertical Directivity
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SUITABLE DATA FORMAT

The TSOP592.., TSOP594.. are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP592.., TSOP594..
in the presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are:

¢ DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 15 or figure 16)

IR Receiver Modules for Remote
Control Systems

©
c
2
%)
<
T T T
IR Signal from Fluorescent
LTmp with LO\‘N Modulation
0 5 10 15 20
16920 Time (ms)
Fig. 15 - IR Signal from Fluorescent Lamp
with Low Modulation
T T
IR Signal from Fluorescent
Lamp with High Modulation
©
c
2
%)
<

10 15 20
16921 Time (ms)

o
o

Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP592..

TSOP594..

Minimum burst length

10 cycles/burst

10 cycles/burst

After each burst of length

10 to 70 cycles

10 to 35 cycles

a minimum gap time is required of >12 cycles > 12 cycles
For bursts greater than 70 cycles 35 cycles

a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 800 1300
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) yes yes
Recommended for Sharp code yes yes

Suppression of interference from fluorescent lamps

Most common disturbance
signals are suppressed

Even extreme disturbance
signals are suppressed

Note

e For data formats with short bursts please see the datasheet of TSOP591.., TSOP593.. .
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PACKAGE DIMENSIONS in millimeters
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MECHANICAL DATA
Pinning:
1=0UT,2=GND, 3=Vg

FEATURES

e Very low supply current

e Photo detector and preamplifier in one Ph-free
package

e Internal filter for PCM frequency

¢ Improved shielding against EMI RoHS

® Supply voltage: 2.5 Vto 5.5V COMPLIANT

¢ Improved immunity against ambient light
¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP381.., TSOP383.. and TSOP385.. series are
miniaturized receivers for infrared remote control systems. A
PIN diode and a preamplifier are assembled on a lead frame,
the epoxy package acts as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP381.. is compatible with all
common IR remote control data formats. The TSOP383.. is
optimized to better suppress spurious pulses from energy
saving fluorescent lamps. The TSOP385.. has an excellent
noise suppression. It is immune to dimmed LCD
backlighting and any fluorescent lamps. AGC3 and AGC5
may also suppress some data signals in case of continuous
transmission.

This component has not been qualified according to
automotive specifications.

PARTS TABLE
SHORT BURST AND HIGH DATA NOISY ENVIRONMENTS AND VERY NOISY ENVIRONMENTS
CARRIER FREQUENCY RATE (AGC1) SHORT BURST (AGC3) AND SHORT BURSTS (AGC5)
30 kHz TSOP38130 TSOP38330 TSOP38530
33 kHz TSOP38133 TSOP38333 TSOP38533
36 kHz TSOP38136 TSOP38336 TSOP38536
38 kHz TSOP38138 TSOP38338 TSOP38538
40 kHz TSOP38140 TSOP38340 TSOP38540
56 kHz TSOP38156 TSOP38356 TSOP38556
BLOCK DIAGRAM APPLICATION CIRCUIT
16833 17170_5
8 Transmitter | ||R receiver
v with _————
30 kQ s TSALxXxxx .
1 r 3
out : i \1‘-»5- =
Band Demo- ! TR
\:\ Input AGC Hm= pass dulator i___ 1 \:‘ .’.i.;
2
R, and C, are recommended for protection against EOS.
PIN GND Components should be in the range of 33 2 < R, < 1 kQ,
C,>0.1 pF.
www.vishay.com Document Number: 81744
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IR Receiver Modules for Remote

Control Systems

Vishay Semiconductors

ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 Vv
Supply current (pin 3) Is 3 mA
Output voltage (pin 1) Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamb <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T,, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
. E,=0,Vg=3.3V Isp 0.27 0.35 0.45 mA
Supply current (pin 3) -
E, = 40 KlIx, sunlight IsH 0.45 mA
Supply voltage Vs 2.5 5.5 \%
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
IF =250 mA
) losL = 0.5 MA, E¢ = 0.7 mW/m?2,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.15 0.35 mW/m?
test signal see fig. 1
. . . tpi - 5/fo < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
; - Angle of half transmission
Directivity distance D172 +45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

0.4
£.| Optical Test Signal
€| (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f = f;, t = 10 ms) _. 035
[}
é 0.3
=
M Il S
1" I Py s 0.25 Output Pulse Width —|
i %)
pi
8 o2 |\ \
T 3 7 A
< 0.15
N . . . 5 .
) toi = 6/fg is recommended for optimal function % Input Burst Length
Output Signal 14337 o 0.1
Vo ) 3/ < ty < Iy £ 005 [ A =950 nm,
Vo 2ty - 4ffg < tog <ty + 6/fy o optical test signal, fig. 1
0.1 1 10 100 1000 10000 100 000
Voo [y t 2 t i
il po 20771 E, - Irradiance (mW/m?)

Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Optical Test Signal —~ 4
e NE Correlation with Ambient Light Sources:
§ 3.5 10 Wim? = 1.4 kLx (Std. illum. A, T = 2855 K).
€ 10 W/m? = 8.2 kLx (Daylight, T = 5900 K)
g 3 1 1
1 E 25 |— Wavelength of Ambient /
600 s 600 us S lllumination: A = 950 nm /
= 2
t=60ms 2 /
£ 1s
8 /
" . 94 8134 =
Vo Output Signal, (see fig. 4) '-5 1 /,
£ 05
£
°
w

Vou |~
0
Voo L |_| |_| |_| |_| |_| |_| 0.01 0.1 1 10 100

V ton L 7 J toft t 20757 E, - Ambient DC Irradiance (W/m?)

Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 — 10
Y Ton § 09 f= 100 Hz
£ N WA Mf E o8 ‘ *I’*
T 06 f=10kH.
S N AT 8 o7 i
3 o5 5 6 L]
= ° -
& Tor g f= 20 kHz H
T o4 = 05 i
2 3 ]
I=3 S 04 t
3 b7 0s = 30 kHz
s o2 ,E 02 f= fc‘j/ /
= A =950 nm, = e
5 01 Optical Test Signal, Fig. 3 € 0.1
& ®
| | W
0.1 1 10 100 1000 10000 1 10 100 1000
20759 E, - Irradiance (mW/m?) 20753 AVsgys - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 <
g 450 S~
£ 10 /\ S 400 \
‘@ <
s o8 5 3%
2 / \ 2 300
7]
T o6 © 250
s \ 3
o / \ iL 200
o 04 % 150
¥ f=1f,+5% =
E oo =hh£5% 4 100
© Af(3dB) =f/10
u | G dB) =1/ | 50
0.0 0
0.7 0.9 141 13 0 500 1000 1500 2000 2500 3000
20747
16925 f/fo - Relative Frequency f- EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
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SUITABLE DATA FORMAT

The TSOP381.., TSOP383.. and TSOP385.. series are
designed to suppress spurious output pulses due to noise or

disturbance signals. Data and disturbance signals can be
distinguished by the devices according to carrier frequency,
burst length and envelope duty cycle. The data signal should
be close to the band-pass center frequency (e.g. 38 kHz) _
and fulfill the conditions in the table below. §
When a data signal is applied to the TSOP381.., TSOP383.. 7]
and TSOP385.. in the presence of a disturbance signal, the <
sensitivity of the receiver is reduced to insure that no
spurious pulses are present at the output. Some examples IFl Signal from‘ Fluorescen‘t
of disturbance signals which are suppressed are: Lamp with Low Modulation
¢ DC light (e.g. from tungsten bulb or sunlight) ‘ ‘
e Continuous signals at any frequency 0 5 ) 10 15 2
: ) ) 16920 Time (ms)
e Modulated noise from fluorescent lamps with electronic ) )
ballasts (see figure 15 or figure 16) Fig. 15 - IR $|gnal from FIuorescent Lamp
9 9 with Low Modulation
T T
IR Signal from Fluorescent
Lamp with High Modulation
g
o
()
<

10
Time (ms)

15 20

16921

Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP381.. TSOP383.. TSOP385..
Minimum burst length 6 cycles/burst 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 70 cycles 6 to 35 cycles 6 to 24 cycles
a minimum gap time is required of > 10 cycles >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles 24 cycles
a minimum gap time in the data
stream is needed of > 1.2 x burst length > 6 x burst length >25ms
Maximum number of continuous
short bursts/second 2000 2000 2000
Recommended for NEC code yes yes yes
Recommended for RC5/RC6 code yes yes yes
Recommended for Sony code yes no no
Recommended for RCMM code yes yes yes
Recommended for r-step code yes yes yes
Recommended for XMP code yes yes yes
Suppression of interference from Common dlsturctj)ance 5|g|n‘?1ls are | Even critical dcljsturban?e §|g_nals| Even critical d(;sturbancle s.|g_nalsI
fluorescent lamps supresse (examp e: are suppresse (exampl es: signal | are suppresse (exampl es: signal

signal pattern of fig. 15) pattern of fig. 15 and fig. 16) pattern of fig. 15 and fig. 16)

Note

e For data formats with long bursts (more than 10 carrier cycles) please see the datasheet for TSOP382.., TSOP384.
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TSOP381.., TSOP383.., TSOP385..

Control Systems

PACKAGE DIMENSIONS in millimeters
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f\ \ R2
m
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=] 0
3
+ 4
- ©
S
@ =)
o
©
J; (1.54)
I H
0
o -
: o |
@ <) B
=
®
0.85 max.
2.54 nom. ‘ ‘ 0.7 max. 0.5 max.
2.54 nom. 12+02
Marking area
0 +F —F @
technical drawings
according to DIN

specifications
Not indicated to lerances = 0.2
Drawing-No.: 6.550-5263.01-4
Issue: 12; 16.04.10
19009 R2
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TSOP581.., TSOP583..

N A
VISHAY.

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

o
12.3.‘//

MECHANICAL DATA
Pinning
1=0UT,2=GND, 3=Vg

FEATURES

e Low supply current

e Photo detector and preamplifier in one Ph-free
package

e Internal filter for PCM frequency

¢ Improved shielding against EMI RoHS

e Supply voltage: 2.7 Vto 5.5V COMPLIANT

e Suitable for short bursts: burst length > 6
carrier cycles

¢ Improved immunity against ambient light

¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP581.., TSOP583.. series are miniaturized
receiversfor infrared remote control systems. A PIN diode
and a preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The demodulated output signal can directly be decoded by
a microprocessor. The main benefit of the TSOP581.. is the
compatibility to all IR remote control data formats. The
TSOP583.. is optimized to better suppress spurious pulses
from fluorescent lamps, LCD TVs or plasma displays.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY SHORT BURSTS AND HIGH DATA RATES (AGC1) | NOISY ENVIROMENTS AND SHORT BURSTS (AGC3)
30 kHz TSOP58130 TSOP58330

33 kHz TSOP58133 TSOP58333

36 kHz TSOP58136 TSOP58336

38 kHz TSOP58138 TSOP58338

40 kHz TSOP58140 TSOP58340

56 kHz TSOP58156 TSOP58356

BLOCK DIAGRAM

16833_5

Band Demo-

Input AGC pass dulator

A

APPLICATION CIRCUIT

17170_7

Transmitter | ||R receiver

with —_————
TSALXXXX 1 i
- —— E !
; r= 3
Lo NS
|
! H \k\ ..:.A

The external components Ry and C4 are optional

to improve the robustness against electrical overstress
(typical values are Ry = 100 Q, C4 = 0.1 pF).

The output voltage V, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.
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TSOP581.., TSOP583..

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 \
Supply current (pin 3) Is 5 mA
Output voltage (pin 1) Vo -0.3to5.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T; 100 °C
Storage temperature range Tstg -25t0 +85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamp <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply current (pin 3) E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
PRl P E, = 40 kix, sunlight Ish 0.95 mA
Supply voltage Vs 2.7 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 40 m
I =400 mA
) losL = 0.5 mA, E¢ = 0.7 mW/m?2,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.3 0.45 mW/m?
test signal see fig. 1
. . . tpi - 5/fo < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
Directivity Angle of falf transmission o1 +45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

Optical Test Signal

¢! (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f =fy, t = 10 ms)

Il

*) ti = 6/fg is recommended for optimal function

14337

Output Signal
Vo 1 3/ < tg < Iy
Vo 2ty - 4ffg <ty <ty + 6/fg
\Y
oL ty 1) tho ) t

Fig. 1 - Output Active Low

0.35

0.30

0.25

0.20

0.15

Output Pulse Width (ms)

0.10

PO

0.05

t -

0

Output Pulse Width _ |

AN (] N

Input Burst Length
|

A =950 nm,
Optical Test Signal, Fig.1
1 1 1

0.1 1

21391_1

10 10% 10°
E, - Irradiance (mW/m2)

10*

10°

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Control Systems

5.0 T T T
45 Correlation with Ambient Light Sources:

2 [10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
4.0 }10 W/m? = 8.2 kLx (Daylight, T = 5900 K)

Optical Test Signal

3.5

3.0 I
25 /
2.0 /

15 | Wavelength of Ambient 1/
: lllumination: 2 = 950 nm /

t=60ms

94 8134

Output Signal, (see fig. 4)
Vo

— s Pz
w (LT
=T T

Eqg min. - Threshold Irradiance (mW/m?)

: 0.1 1 10 100
t

off 21303 E, - Ambient DC Irradiance (W/m?)

Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient

0.8 I N’E\ 1.0 T
m = f=f
£ ol , Ton = 09 ‘ "#
= [ A_‘ A A~ £ 08
g ' 8 o7 ‘ I
> 0.6 - - ',‘ s f =30 kHz I
2 ! [®e,d LS S N K 0.6 )\/
o 05— T = 05 7
5 o o =20 kHz A /
2 S 04
3 o4 8 o3 /
' ey
B o0a 7. = 950 nm, P o2
- : Optical Test Signal, Fig. 3 < o1 f‘: 10 kHz
S £ .
= -
| 1] s = ootk
0.1 1 10 10? 10° 104 10° 1 10 100 1000
213921 E, - Irradiance (mW/m?) 21394 AVspys - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 \\
= 450
£ ﬁ
‘? 1.0 /\ E 400
‘@ <
s o8 5 950
@ / LS 300
3 =
o 4]
~ 06 / T 250
(3} @
= / i 200
o 0.4 %
wi 3 1
W i e \ g 150
E = '
uf 0.2 x5% u 100
Af (3 dB) =fy/7 50
00 l l 0
0.7 0.9 1.1 1.3 0 500 1000 1500 2000 2500 3000
20747
16926 f/fo - Relative Frequency f - EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
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TSOP581.., TSOP583..

1

0.9

0.8 ]

0.7
0.6 // \ TSOP581.. —]
/

0.5
0.4
0.3 TSOP583..
0.2
0.1

0

Max. Envelope Duty Cycle

E, =2 mW/m?2

0 20 40 60 80 100 120 140
21590-3 Burst Length (number of cycles/burst)

Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length
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£ 0.4
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= 0.3
o
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3 025
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g 02
€
o

0.15
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21397 Tamb - Ambient Temperature (°C)

Fig. 10 - Sensitivity vs. Ambient Temperature

0.8 / \
0.6 / \
0.4 \\
) / / \
0
750 850 950 1050 1150
94 8408 A - Wavelength (nm)

S () - Relative Spectral Sensitivity

Fig. 11 - Relative Spectral Sensitivity vs. Wavelength

- Sensitivity (mW/m?2)

Ee min.
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Control Systems

V7
Wiy

N
06 04 02 0
19258 d,e - Relative Transmission Distance

Fig. 12 - Horizontal Directivity

0.6 0.4 0.2 0
19259 drel - Relative Transmission Distance

Fig. 13 - Vertical Directivity

0.50

0.45

0.40

0.35

0.30

0.25

0.20

15 2 25 3 35 4 45 5 5.5
21398 Vg - Supply Voltage (V)

Fig. 14 - Sensitivity vs. Supply Voltage
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TSOP581.., TSOP583..

Vishay Semiconductors

Control Systems

SUITABLE DATA FORMAT

The TSOP581.., TSOP583.. are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and

IR Receiver Modules for Remote

N A
VISHAY.

envelope duty cycle. The data signal should be close to the E
band-pass center frequency (e.g. 38 kHz) and fulfill the o
conditions in the table below. c
When a data signal is applied to the TSOP581.., TSOP583..
in the presence of a disturbance signal, the sensitivity of the T ! !
. . . . IR Signal from Fluorescent
receiver is reduced to insure that no spurious pulses are Lamp with Low Modulation
present at the output. Some examples of disturbance ‘ ‘
signals which are suppressed are: o 5 0 15 20
¢ DC light (e.g. from tungsten bulb or sunlight) 16920 Time (ms)
e Continuous signa|s at any frequency Fig. 15-1R Signal from Fluorescent Lamp
X with Low Modulation
e Modulated IR signals from common fluorescent lamps
(example of noise pattern is shown in fig. 15 or fig. 16)
T T
IR Signal from Fluorescent
Lamp with High Modulation
E
{=2]
g
s
0 5 10 15 20
16921 Time (ms)
Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP581.. TSOP583..
Minimum burst length 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 70 cycles 6 to 35 cycles
a minimum gap time is required of > 10 cycles > 10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 1.1 x burst length > 6 x burst length
Maximum number of continuous short bursts/second 2000 2000
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes yes
Recommended for RECS-80 code yes yes
Recommended for RCMM code yes yes
Recommended for r-step code yes yes
Recommended for XMP code yes yes
Suppression of interference from fluorescent lamps Common disturbance signals are Even critical disturbance signals are
PP P supressed (e.g. waveform of figure 15) | suppressed (e.g. waveform of figure 16)

Note

e For data formats with long bursts (more than 10 carrier cycles) please see the datasheet for TSOP582.., TSOP584.. .
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TSOP581.., TSOP583..

PACKAGE DIMENSIONS in millimeters

IR Receiver Modules for Remote

Control Systems
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TSOP391.., TSOP393.., TSOP395..

N A
VISHAY.

Vishay Semiconductors

2

-
1 (/

MECHANICAL DATA

Pinning:

1=0UT, 2 = Vs, 3=GND

19026

IR Receiver Modules for Remote Control Systems

FEATURES

e Very low supply current

e Photo detector and preamplifier in one Ph-free
package

e Internal filter for PCM frequency

¢ Improved shielding against EMI RoHS

® Supply voltage: 2.5 Vto 5.5V COMPLIANT

¢ Improved immunity against ambient light
¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP391.., TSOP393.. and TSOP395.. series are
miniaturized receivers for infrared remote control systems. A
PIN diode and a preamplifier are assembled on a lead frame,
the epoxy package acts as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP391.. is compatible with all
common IR remote control data formats. The TSOP393.. is
optimized to better suppress spurious pulses from energy
saving fluorescent lamps. The TSOP395.. has an excellent
noise suppression. It is immune to dimmed LCD
backlighting and any fluorescent lamps. AGC3 and AGC5
may also suppress some data signals in case of continuous
transmission.

This component has not been qualified according to
automotive specifications.

PARTS TABLE
SHORT BURST AND HIGH DATA NOISY ENVIRONMENTS AND VERY NOISY ENVIRONMENTS
CARRIER FREQUENCY RATES (AGC1) SHORT BURTS (AGC3) AND SHORT BURSTS (AGC5)
30 kHz TSOP39130 TSOP39330 TSOP39530
33 kHz TSOP39133 TSOP39333 TSOP39533
36 kHz TSOP39136 TSOP39336 TSOP39536
38 kHz TSOP39138 TSOP39338 TSOP39538
40 kHz TSOP39140 TSOP39340 TSOP39540
56 kHz TSOP39156 TSOP39356 TSOP39556

BLOCK DIAGRAM

16835

Band

Demo-

APPLICATION CIRCUIT

17170_7

Transmitter
with
TSALxXxxx

\ Input AGC pass ™71 dulator bt
\ The external components R¢ and C4 are optional
3 to improve the robustness against electrical overstress
(typical values are Rq = 100 Q, C4 = 0.1 pF).
PIN GND The output voltage V, should not be pulled down to a level

below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.
www.vishay.com Document Number: 81762
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TSOP391.., TSOP393.., TSOP395..

IR Receiver Modules for Remote
Control Systems

Vishay S

emiconductors

ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 2) Vs -03to+6 Vv
Supply current (pin 2) Is 3 mA
Output voltage (pin 1) Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamb <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
. E,=0,Vg=3.3V Isp 0.27 0.35 0.45 mA
Supply current (pin 2) -
E, = 40 KlIx, sunlight IsH 0.45 mA
Supply voltage Vs 2.5 5.5 \%
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
IF =250 mA
) losL = 0.5 MA, Ee = 0.7 mW/m2,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance toi - 5/fg < tpo < tpi + 6/fg, Ee min. 0.15 0.35 mwW/m?2
test signal see fig. 1
. . . tpi - 5/f0 < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
s Angle of half transmission
Directivity distance D172 +45 deg
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
Optical Test Signal 0.4
¢| (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f = fo, t = 10 ms) :
0.35
Il [ §, 0.3
i 17 t £
E 0.25 Output Pulse Width —
T & o2 ~\
S 7 \A !
*) tyi = 6/fg is recommended for optimal function o 045 >
5 0.
Output Signal 14337 %‘ Input Burst Length
v [e) 0.1
o ‘2)) 3/fg <ty < Iy ‘o 005 \ - 050
Vou i~ 4ffo < tho < 1 + 6/fg T optical test sir;;rgél, fig. 1
0 . . .
VoL 1 2) t 0.1 1 10 100 1000 10000 100 000
ld tpo
20771

Fig. 1 - Output Active Low

E, - Irradiance (mW/m2)

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

Optical Test Signal
E e

t=60ms

v Output Signal, (see fig. 4) 94 8134
o

o LT
S

Fig. 3 - Output Function
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L 02

5
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'_g 0.1 | Optical Test Signal, Fig. 3

l l
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20759 E, - Irradiance (mW/m?)
Fig. 4 - Output Pulse Diagram
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16925 f/fp - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

— 4
NE Correlation with Ambient Light Sources:
S a5 f10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
E 10 W/m? = 8.2 kLx (Daylight, T = 5900 K)
o 3 | |
o
g 25 |— Wavelength of Ambient /
% i lllumination: =950 nm /
= 2
E /
2 s
[
<4 /
D_E 1 /’
E 0.5 -
uf 0
0.01 0.1 1 10 100
; i 2
20757 E, - Ambient DC Irradiance (W/m<)

Fig. 6 - Sensitivity in Bright Ambient
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Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
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Fig. 8 - Sensitivity vs. Electric Field Disturbances
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TSOP391.., TSOP393.., TSOP395..

1

0.9
0.8

0.6

05 TSOP391..—|

0.4

/
0.7 I
|
|
/
T

=38 kHz, E, = 2 mW/me

Max. Envelope Duty Cycle

0.3 ‘
0.2 TSOP393.. —
0.1

o TSOP395..

0 20 40 60 80 100 120

22180-6 Burst Length (number of cycles/burst)

Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length
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Fig. 10 - Sensitivity vs. Ambient Temperature
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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IR Receiver Modules for Remote  Vishay Semiconductors
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0.6 0.4 0.2 0
d, - Relative Transmission Distance

Fig. 12 - Horizontal Directivity

)

W 2w

AW

0.6 0.4 0.2 0
drel - Relative Transmission Distance

Fig. 13 - Vertical Directivity

2 25 3 35 4 45 5 55 6
Vg - Supply Voltage (V)

Fig. 14 - Sensitivity vs. Supply Voltage
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SUITABLE DATA FORMAT

The TSOP391.., TSOP393.. and TSOP395.. series are
designed to suppress spurious output pulses due to noise
or disturbance signals. Data and disturbance signals can be
distinguished by the devices according to carrier frequency,
burst length and envelope duty cycle. The data signal
should be close to the band-pass center frequency (e.g. 38

IR Receiver Modules for Remote
Control Systems

=
kHz) and fulfill the conditions in the table below. 5
When a data signal is applied to the TSOP391.., TSOP393.. 2
and TSOP395.. in the presence of a disturbance signal, the -
sensitivity of the receiver is reduced to insure that no i f i
spurious pulses are present at the output. Some examples IR Signal from Fluorescent
of disturbance signals which are suppressed are: "Tmp with L°“" Modulation
¢ DC light (e.g. from tungsten bulb or sunlight) h 5 o " »
e Continuous signals at any frequency 16920 Time (ms)
* Modulated noise from fluorescent lamps with electronic Fig. 15 - IR Signal from Fluorescent Lamp
ballasts (see figure 15 or figure 16) with Low Modulation
T T
IR Signal from Fluorescent
Lamp with High Modulation
3
(=)
S
o
0 5 10 15 20
16921 Time (ms)
Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP391.. TSOP393.. TSOP395..
Minimum burst length 6 cycles/burst 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 70 cycles 6 to 35 cycles 6 to 24 cycles
a minimum gap time is required of > 10 cycles >10 cycles > 10 cycles
For bursts greater than 70 cycles 35 cycles 24 cycles
a minimum gap time in the data
stream is needed of > 1.2 x burst length > 6 x burst length >25ms
Maximum number of continuous
short bursts/second 2000 2000 2000
Recommended for NEC code yes yes yes
Recommended for RC5/RC6 code yes yes yes
Recommended for Sony code yes no no
Recommended for RCMM code yes yes yes
Recommended for r-step code yes yes yes
Recommended for XMP code yes yes yes
Suppression of interference from Common dlzturbanceI s.lg_nalsI Even critical dc;sturbancle s.|g_nalsI Even critical dclisturbancle gg_nalsI
fluorescent lamps are supresse (exgimp e: signal | are suppresse: (exampl es: signal | are suppresse (exampl es: signal
pattern of fig. 15) pattern of fig. 15 and fig. 16) pattern of fig. 15 and fig. 16)

Note

e For data formats with long bursts (more than 10 carrier cycles) please see the datasheet for TSOP392.., TSOP394.
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TSOP391.., TSOP393.., TSOP395..

IR Receiver Modules for Remote  Vishay Semiconductors
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PACKAGE DIMENSIONS in millimeters
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&N .

o~ O —

o ﬂ ‘

| i :
|t L TEQ (154) I
A < ‘
R g | ‘ 1
(=3
. 085 max
ouT ‘ Vee ‘ ‘ GND
+ + L 0.5 max

2.54nom L Ul 0.7 max I

Ll 1.2+02
2.54nom

Marking area
| R
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technical drawings
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| Fp— specifications

Not indicated tolerances +0.2
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TSOP591.., TSOP593.. ) i
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
® Low supply current
e Photo detector and preamplifier in one

package
e Internal filter for PCM frequency

Pb-free

1‘2~/~// ¢ Improved shielding against EMI gnﬁmg
8 19020 e Supply voltage: 2.7 Vto 5.5V
e Suitable for short bursts: burst length > 6 carrier cycles
MECHANICAL DATA ¢ Improved immunity against ambient light
Pinning ¢ Insensitive to supply voltage ripple and noise
1=0UT,2=Vs, 3=GND e Compliant to RoHS directive 2002/95/EC and in

accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP591.., TSOP593.. series are miniaturized receivers
for infrared remote control systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The demodulated output signal can directly be decoded by
a microprocessor. The main benefit of the TSOP591.. is the
compatibility to all IR remote control data formats. The
TSOP598.. is optimized to better suppress spurious pulses
from fluorescent lamps, LCD TVs or plasma displays.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY SHORT BURSTS AND HIGH DATA RATES (AGC1) |NOISY ENVIROMENTS AND SHORT BURSTS (AGC3)
30 kHz TSOP59130 TSOP59330
33 kHz TSOP59133 TSOP59333
36 kHz TSOP59136 TSOP59336
38 kHz TSOP59138 TSOP59338
40 kHz TSOP59140 TSOP59340
56 kHz TSOP59156 TSOP59356
BLOCK DIAGRAM APPLICATION CIRCUIT
16833_7 17170_7
2 Transmitter || |R receiver
with ————
Vs TSALxxxx ! '
3
) =
O:JT i | \k'\’:' 40 i
Band Demo- 1 AN
\k\ Input AGC pass dulator i_ . H \k‘ ':r *
8 The external components R¢ and C4 are optional
PIN GND to improve the robustness against electrical overstress
(typical values are Ry = 100 Q, C4 = 0.1 pF).

The output voltage V,, should not be pulled down to a level
below 1V by the external circuit.
The capacitive load at the output should be less than 2 nF.

www.vishay.com Document Number: 81399
192 Rev. 1.5, 20-Aug-10



TSOP591.., TSOP593..

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 2) Vs -03to+6 \
Supply current (pin 2) Is 5 mA
Output voltage (pin 1) Vo -0.3to5.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T; 100 °C
Storage temperature range Tstg -25t0 +85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamp <85 °C Piot 10 mW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C
Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T,, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
. E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
Supply current (pin 2) -
E, = 40 KlIx, sunlight IsH 0.95 mA
Supply voltage Vs 2.7 5.5 Vv
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 40 m
Ir =400 mA

losL = 0.5 MA, E¢ = 0.7 mW/m2,
test signal see fig. 1
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.3 0.45 mW/m?
test signal see fig. 1

tpi - 5/fo < tpo < tpi + 6/fo,

Output voltage low (pin 1) VosL 100 mV

i ; ; 2

Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
. - Angle of half transmission

Directivity distance 0172 +45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

Optical Test Signal 0.35
¢! (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f = fo, t = 10 ms)
-||'| g 0.30
i i :_;;’ 025 Output Pulse Width _ |
t 8
= o [ N TN
T oYL L
o 015
*) ti = 6/fg is recommended for optimal function ‘g_ I Input Burst Length
Output Signal 14337 8 010 I
Vo 1 3/, <ty < O 2 005 a=950nm,
Vou 2) ti - 4/fg < tpo <ty + 6/fy . Optlc‘al Test ‘Slgnal, F‘ng
v 0.1 1 10 102 10°  10°  10°
oL |y tho ? t 21391_1 E, - Irradiance (mW/m2)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
Document Number: 81399 www.vishay.com
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Optical Test Signal

Vo

o L]

t=60ms

Output Signal, (see fig. 4) 948134

(SR

Fig. 3 - Output Function

0.8 I
g Ton |
< A T
= T
o LIRS
% 3 5‘"‘-.‘-0'"
T |
“:',‘ Toﬂ
i3
=l
o 0.4
5 2= 950 nm,
'_.( 03 Optical Test Signal, Fig. 3
5
i
02 [
0.1 1 10 102 100 104 10°
21392_1 E, - Irradiance (mW/m2)
Fig. 4 - Output Pulse Diagram
1.2
> 1.0
s /\
2
S 0.8 /
7]
<
N 0.6
3 /’
o
w 0.4 \
£ { = 9
i 02 f=f,+5%
Af (3dB) =fy/7
0.0 l l
0.7 0.9 1.1 1.3
16926

Fig. 5 - Frequency Dependence of Responsivity

f/fo - Relative Frequency

& 50 T T T
E 45 Correlation with Ambient Light Sources:
= 2 10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
€ 4.0 }10Wm?=8.2 kLx (Daylight, T = 5900 K)
@
4 35 l
[
5 30
g 25 /
k=] ’ /
2 20
3 15 | Wavelength of Ambient )/
< - Illumination: % = 950 nm
T oo
I /
£ 05 i
LLIw 0
0.01 0.1 1 10 100
21393 E, - Ambient DC Irradiance (W/m?)

Fig. 6 - Sensitivity in Bright Ambient

fi/;
fzaomz)l\ /|
a4
7

=)

T
f
|

f‘:10kHZ

Eg min, - Threshold Irradiance (mW/m?)
o ©O O O O O o o o
S b w x> N

‘ f=100 Hz
1 10 100 1000
21394 AVspys - AC Voltage on DC Supply Voltage (mV)

o

Fig. 7 - Sensitivity vs. Supply Voltage Disturbances

500 N

400 ﬁ

350
300
250
200
150
100

50

E - Max. Field Strength (V/m)

500 1000 1500 2000 2500 3000

20747 f - EMI Frequency (MHz)

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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1

0.9
0.8 ]
o7l
0.6

os| .
/
/

\ TSOP591.. —|

0.4
03 TSOP593.. ———
02

Max. Envelope Duty Cycle

0.1

E, =2 mW/m?
0

0 20 40 60 80 100 120 140
21590-2 Burst Length (number of cycles/burst)

Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length

o
»
o

&
£
= /|
E 0.4
g .
§ 035 /
e
g
= 0.3
e
E ey
8 o025
<
=
g 02
£
o

0.15

-3 -10 10 30 50 70 90

21397 Tamb - Ambient Temperature (°C)

Fig. 10 - Sensitivity vs. Ambient Temperature

IS

1.0

0.8 / \
0.6 /
0.4 \\
0.2 // \\
0
750 850 950 1050 1150
94 8408 A - Wavelength (nm)

S (L) - Relative Spectral Sensitivity

Fig. 11 - Relative Spectral Sensitivity vs. Wavelength

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

0.6 0.4 0.2 0
19258 d,e - Relative Transmission Distance

Fig. 12 - Horizontal Directivity

W e

S\ 2
0.6 0.4 0.2 0
19259 drel - Relative Transmission Distance

Fig. 13 - Vertical Directivity

0.50
& 045
£
S
€ o040
2
=
= 035
[2]
=
&
. 030
£
€
uf 0.25

0.20

15 2 25 3 35 4 45 5 5.5

21398 Vg - Supply Voltage (V)

Fig. 14 - Sensitivity vs. Supply Voltage
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SUITABLE DATA FORMAT

The TSOP591.., TSOP593.. are designed to suppress
spurious output pulses due to noise or disturbance signals.

Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below. s
When a data signal is applied to the TSOP591.., TSOP593.. o
in the presence of a disturbance signal, the sensitivity of the o«
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance A Signal o Fluorescent
signals which are suppressed are: Lamp with Low Modulation
¢ DC light (e.g. from tungsten bulb or sunlight) ‘
e Continuous signals at any frequency 0 5 10 15 20
. 16920 Ti
e Modulated IR signals from common fluorescent lamps ime (ms)
(example of noise pattern is shown in fig. 15 or fig. 16) Fig. 15 - IR Signal from Fluorescent Lamp
with Low Modulation
T T
IR Signal from Fluorescent
Lamp with High Modulation
E
=l
(2]
c
0 5 10 15 20
16921 Time (ms)
Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP591.. TSOP593..
Minimum burst length 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 70 cycles 6 to 35 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 1.1 x burst length > 6 x burst length
Maximum number of continuous short bursts/second 2000 2000
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes yes
Recommended for RECS-80 code yes yes
Recommended for RCMM code yes yes
Recommended for r-step code yes yes
Recommended for XMP code yes yes
Common disturbance signals are Even critical disturbance signals are
Suppression of interference from fluorescent lamps supressed (example: signal pattern suppressed (examples: signal pattern of
of figure 15) figure 16)

Note

e For data formats with long bursts (more than 10 carrier cycles) please see the datasheet for TSOP592.., TSOP594.. .
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TSOP591.., TSOP593..

IR Receiver Modules for Remote
Control Systems

PACKAGE DIMENSIONS in millimeters
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TSOP62.., TSOP64..

N A
VISHAY.

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

16797

MECHANICAL DATA
Pinning
1=GND,2=N.C.,, 3=Vs, 4=0UT

DESCRIPTION

The TSOP62.., TSOP64.. series are miniaturized SMD-IR
receiver modules for infrared remote control systems. PIN
diode and preamplifier are assembled on a lead frame, the
epoxy package is designed as IR filter.

The demodulated output signal can directly be decoded by
a microprocessor. The TSOP62.. is compatible with all
common IR remote control data formats. The TSOP64.. is
optimized to better suppress spurious pulses from energy
saving lamps but will also suppress some data signals.
This component has not been qualified according to
automotive specifications.

FEATURES

e Photo detector and preamplifier in one package
e Internal filter for PCM frequency

® Supply voltage: 2.7 Vto 5.5V
e Qutput active low

RoHS

COMPLIANT

Pb-free

® Low power consumption
e High immunity against ambient light
e Low power consumption

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

SPECIAL FEATURES

¢ Improved immunity against ambient light

¢ Suitable burst length > 10 cycles/burst

e Taping available for top view and side view assembly

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGC8) | NOISY ENVIRONMENTS AND SHORT BURSTS (AGC4)
30 kHz TSOP6230 TSOP6430

33 kHz TSOP6233 TSOP6433

36 kHz TSOP6236 TSOP6436

36.7 kHz TSOP6237 TSOP6437

38 kHz TSOP6238 TSOP6438

40 kHz TSOP6240 TSOP6440

56 kHz TSOP6256 TSOP6456

BLOCK DIAGRAM

V,
33 kQ s
4
- ouT
Input AGC Band Demo
\:« pass dulator

|

16839-1

APPLICATION CIRCUIT

17170_7

Transmitter || |R receiver
with _————
TSALxxxx H
P NS
o N
PEEY
Lo N T

The external components Ry and C are optional

to improve the robustness against electrical overstress
(typical values are Ry = 100 ©, C1 = 0.1 pF).

The output voltage V, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.
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IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

ABSOLUTE MAXIMUM RATINGS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 "
Supply current (pin 3) Is 5 mA
Output voltage (pin 4) Vo -0.3to5.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs +0.3) \Y
Output current (pin 4) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -40to + 100 °C
Operating temperature range Tamb -25t0+85 °C
Power consumption Tamb < 85 °C Piot 10 mW
Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
] E,=0,Vg=5V Iso 0.65 0.85 1.05 mA
Supply current (pin 3) -
E, = 40 KIx, sunlight Isn 0.95 mA
Supply voltage Vs 2.7 5.5 Vv
v = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 40 m
IF = 400 mA
) losL = 0.5 mA, E¢ = 0.7 mW/m?2,
Output voltage low (pin 4) test signal see fig. 1 VosL 100 mV

Pulse width tolerance:
Minimum irradiance tpi - 5/f0 < tpo < tpi + 6/fg, Ee min. 0.3 0.45 mW/m?
test signal see fig. 1

tpi - 5/fg < tpo <tpi + 6/fo,

i irradi 2

Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
. - Angle of half transmission

Directivity distance P12 + 50 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E, | Optical Test Signal

(IR diode TSAL6200, I = 0.4 A, 30 pulses, f = fg, t =10 ms) 10 [ [
—_ 09 }—"F—— { Output Pulse Width —]
[2]
rrrrrrrrrrrrrrr Ry U g T T
] t 2 07 Input Burst Length __|
toi * = 0 ’
Q
T S 06
*tpi = 10/fy is recommended for optimal function ; 05 ’
Vo Output Signal 16110 ‘%
O 04
Vou ;; 7o <tq < 15/fy [ \ — 050
R =950 nm,
toi = 5/fo <tpo <t + 6/fo = 03 Optical Test Signal, Fig.1
Voo 0.2 | | |
[ tpo 2 t 0.1 1 10 102 10°  10*  10°
21391 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
Document Number: 82177 www.vishay.com
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Optical Test Signal

t=60ms

Output Signal, (see fig. 4) 948134

Mannm

Voo L1 1111 11
W[l ]

Fig. 3 - Output Function

Q

toit

0.8 T
@ T,
E 07 il
= L LN
S 06 0 N
[ 05 il —
2 Tor
& o4
>
=3
S 03
]
e 02
i A =950 nm,
'_g 0.1 Optical Test Signal, Fig. 3
o L 1 |
0.1 1 10 102 10° 10t 10°
21392 E, - Irradiance (mW/m?)
Fig. 4 - Output Pulse Diagram
1.2
> 10
s /\
2
S 08
Q
[}
s / \
— 06
Q
2 /\
's 04 / N
u
£ / f=f,+5% et
s 02 AdeDB =1/10
I (3dB) =f/
0.0 ‘ ‘
0.7 0.9 1.1 1.3
16925 f/fo - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

5.0 T T T

45 Correlation with Ambient Light Sources:

2 10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
4.0 |10 W/m? = 8.2 kLx (Daylight, T = 5900 K)

oo /
/
2.0 /

15| Wavelength of Ambient y,

llumination: 2 = 950 nm /
1.0

0:5 ,/

0
0.01 0.1 1 10 100
21393 E, - Ambient DC Irradiance (W/m?)

E¢ min. - Threshold Irradiance (mW/m?)

Fig. 6 - Sensitivity in Bright Ambient
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21394 AVspgygs - AC Voltage on DC Supply Voltage (mV)

Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
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E - Max. Field Strength (V/m)

500 1000 1500 2000 2500 3000
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Fig. 8 - Sensitivity vs. Electric Field Disturbances
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Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length
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Fig. 10 - Sensitivity vs. Ambient Temperature
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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V7
N

2

06 04 02 0 0.2 0.4 0.6
16801 drel - Relative Transmission Distance

Fig. 12 - Horizontal Directivity
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Fig. 13 - Sensitivity vs. Supply Voltage

Document Number: 82177
Rev. 2.2, 23-Aug-10

www.vishay.com
203



TSOP62.., TSOP64..

N A
VISHAY.

Vishay Semiconductors

SUITABLE DATA FORMAT

The TSOP62.., TSOP64.. series are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the

IR Receiver Modules for Remote
Control Systems

band-pass center frequency (e.g. 38 kHz) and fulfill the g’
conditions in the table below. 7]
When a data signal is applied to the TSOP62.., TSOP64.. in «
the presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are ,R‘ Signal fmm‘ Fmorescen‘,
present at the output. Some examples of disturbance Lamp with Low Modulation
signals which are suppressed are: ‘
¢ DC light (e.g. from tungsten bulb or sunlight) 0 5 10 15 20
* Continuous signals at any frequency 16920 Time (ms)
e Strongly or weakly modulated noise from fluorescent Fig. 14 - 1R %ir?rlial fr[c\)/lmdFlll.Jc;rescent Lamp
lamps with electronic ballasts (see figure 14 or figure 15) with Low Modufation
T T
IR Signal from Fluorescent
Lamp with High Modulation
e
>
g
s
0 5 10 15 20
16921 Time (ms)
Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP62.. TSOP64..
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >12 cycles >12 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 800 1300
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) yes yes
Recommended for Sharp code yes yes
. . Most common disturbance Even extreme disturbance
Suppression of interference from fluorescent lamps - :
signals are suppressed signals are suppressed

Note

e For data formats with short bursts please see the datasheet of TSOP61.., TSOP63..
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PACKAGE DIMENSIONS in millimeters

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

Pick and place area. TT taping
| = (A]
T‘ — =
N e .
J . :
g 1 T |
| | | | ? H
1 1 ‘ 1 =
[ i O |
ol =
0.5 +0.15 03 i E.
0.1
‘ ‘ 2.9
3x 381 Eoa[A] 4
551 |
| |
Not indicated tolerances + 0.3
Pick and place area. TR taping % @

2.6 technical drawings
according to DIN
specifications.

T Footprint

2.35

| —

Drawing-No.: 6.544-5341.01-4
Issue: 8; 02.09.09
16776

ASSEMBLY INSTRUCTIONS
Reflow Soldering

¢ Reflow soldering must be done within 72 h while stored
under a max. temperature of 30°C, 60 % RH after
opening the dry pack envelope

Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

3x1.27=3.81

1.27 ‘ ‘ 0.9, ‘

22

Manual Soldering

e Use a soldering iron of 25 W or less. Adjust the
temperature of the soldering iron below 300 °C

¢ Finish soldering within 3 s
e Handle products only after the temperature has cooled off
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Rev. 2.2, 23-Aug-10

www.vishay.com
205



TSOP62.., TSOP64..

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
255 °G max. 260 °C
2501~ 540 °C 245 °C
—217°C
200 " 5
. max. 20 s
& 150
= max. 120's max. 100 s
100 4
501 max. Ramp Up 3°C/s  may Ramp Down 6 °C/s
0 T T T T T
0 50 100 150 200 250 300
19800 t(s) max. 2 cycles allowed

TAPING VERSION TSOP..TT DIMENSIONS in millimeters

15

=&
technical drawings

according fo DIN

specificatians

2.45
12
2

A R A R

Ui

= =
\;‘ o
: Dgy
Drawing-No.: 9.700-5259.01-4 1
Issue: 1, 05.09.01 o 785
16584 =
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TAPING VERSION TSOP..TR DIMENSIONS in millimeters

16
15
175
N B
technical drawings Q} -/
according to DIN
specifications $ #1.5
P15 ,
@
e
o~
g ®
= 27 y
) £
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o~ g 6}
RC.25
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-~
7.85
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3
m oy
Drawing-No: 9.700-5260 01-% < L o
Issue: 2: 25.09.01
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REEL DIMENSIONS in millimeters

16.4°%

///
/<
AN
\\

\\‘\
255 min

Form of fhe leave open
of the wheel is supplier specific

Dimension acc. to IECEN 60 286-3

Tape width 16
technical drawings
Drawing-No.: 8.800-5052.V2-4 Speditaions
Issue: 1. 07.05.02
16734
LEADER AND TRAILER DIMENSIONS in millimeters
Trailer Leader
no devices devices no devices
/]
1/
min. 200 min. 400
96 11818
COVER TAPE PEEL STRENGTH LABEL
According to DIN EN 60286-3 Standard bar code labels for finished goods
0.1Nto 1':_3 N . The standard bar code labels are product labels and used
300 mm/min. = 10 mm/min. for identification of goods. The finished goods are packed in
165° to 180° peel angle

final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.

www.vishay.com Document Number: 82177
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VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
Item-description - 18
Item-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWW)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC

Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
LONG BAR CODE TOP TYPE LENGTH
Iltem-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
SHORT BAR CODE BOTTOM TYPE LENGTH
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17

DRY PACKING

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

Label

15973

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C

e Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

LEVEL
CAUTION
This bag contains
MOISFURE -SENSITIVE DEVICES.

1. Shetf life in scaled bag 12 months at <40°C and < 90% relative humidity (RH)

2. After this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.

3. Devices require baking before mounting if
‘Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a 0r 2b is not met.

4. If baking is required, devices may be baked for:
192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitcogen) or
96 hours at 60+5°Cand <5%RH
24 hours at 125£5°C

Bag Seal Date:

For all device containers ~ or
Not suitable for reels or tubes.

(If blank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943
Example of JESD22-A112 level 4 label
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ESD PRECAUTION

Proper storage and handling procedures should be followed
to prevent ESD damage to the devices especially when they
are removed from the antistatic shielding bag. Electro-static
sensitive devices warning labels are on the packaging.

VISHAY SEMICONDUCTORS STANDARD
BAR CODE LABELS

The Vishay Semiconductors standard bar code labels are
printed at final packing areas. The labels are on each
packing unit and contain Vishay Semiconductors specific
data.

BAR CODE PRODUCT LABEL
EXAMPLE:

WWWWWWWMWWWWWWWW e
WWWWWWWWWWWWWWWWWW

Ao ;-

16962
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IR Receiver Modules for Remote Control Systems

16797

MECHANICAL DATA
Pinning
1=GND,2=N.C.,3=Vg, 4=0UT

DESCRIPTION

The TSOP61.., TSOP63.. series are miniaturized SMD-IR
receivers for infrared remote control systems. A PIN diode
and a preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The demodulated output signal can directly be decoded by
a microprocessor. The main benefit of the TSOP61.. is the
compatibility to all IR remote control data formats. The
TSOP63.. is optimized to better suppress spurious pulses
from fluorescent lamps, LCD TVs or plasma displays.

This component has not been qualified according to
automotive specifications.

FEATURES

e Photo detector and preamplifier in one package
e Internal filter for PCM frequency

e Continuous data transmission possible
e Supply voltage: 2.7 Vto 5.5V

RoHS

COMPLIANT

Pb-free

e Qutput active low
® Low power consumption

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

SPECIAL FEATURES

e Operation with short burst possible (> 6 cycles/burst)
* Taping available for topview and sideview assembly
e Enhanced data rate up to 4000 bit/s (TSOP61..)

e Enhanced suppression of noise from fluorescent lamps,
LCD TVs or plasma TVs (TSOP63..)

PARTS TABLE
HORT BURSTS AND HIGH DATA RATE! NOISY ENVIRONMENTS AND SHORT BURST
CARRIER FREQUENCY SHO URSTS (AGC1)G S oS © (AGSC3) sHe uRsTS
30 kHz TSOP6130 TSOP6330
33 kHz TSOP6133 TSOP6333
36 kHz TSOP6136 TSOP6336
36.7 kHz TSOP6137 TSOP6337
38 kHz TSOP6138 TSOP6338
40 kHz TSOP6140 TSOP6340
56 kHz TSOP6156 TSOP6356
BLOCK DIAGRAM APPLICATION CIRCUIT
17170_7
3 Transmitter | [|R receiver
with ————
Vs TSALxXxXX ! \
33 kQ oA - _: ‘g‘ :
' (NS
Input |-l AGC g:;‘sd Law] Demo- out i N ‘l':r\A T

|

16838-1

The external components Ry and Cy are optional

to improve the robustness against electrical overstress
(typical values are Ry = 100 Q, C4 = 0.1 pF).

The output voltage V, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.

Document Number: 82176
Rev. 2.3, 20-Aug-10

www.vishay.com
211



TSOP61.., TSOP63..

N A
VISHAY.

Vishay Semiconductors

Control Systems

IR Receiver Modules for Remote

ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 \
Supply current (pin 3) Is 5 mA
Output voltage (pin 4) Vo -0.3to5.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs +0.3) Vv
Output current (pin 4) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -40to + 100 °C
Operating temperature range Tamb -25to0 + 85 °C
Power consumption Tamb <85 °C Ptot 10 mW

Note

* Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
) E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
Supply current (pin 3) -
E, = 40 klx, sunlight Isy 0.95 mA
Supply voltage Vs 2.7 5.5 \
E, =0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 40 m
Ir =400 mA
) losL = 0.5 MA, Ee = 0.7 mW/m2,
Output voltage low (pin 4) osL tont signalesee fig. 1 Vost 100 mvV
Pulse width tolerance:
Minimum irradiance tpi - 5/fg < tpo < tpi + 6/fg, Ee min. 0.3 0.45 mW/m?2
test signal see fig. 1
. . . tpi - 5/fg < tpo < tpi + 6/fg, 5
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
Directivity Angle of falf transmission o1 +50 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E Optical Test Signal 0.35
¢| (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f = fo, t = 10 ms)
'| |'| »g, 0.30
| il :E’ 025 Output Pulse Width _ |
t 3
2 020 |y AN N
T 8 _[ Vv
> — o e EEE
")ty = 6/fg i ded f timal functi ?: 015
) pi = 0 IS recommended for optimal function g_ I Input Burst Length
Output Signal 14337 5] 0.10 I
v, :
o 1) 3/fy <ty < 9y 8 005 2 = 950 nm,
Vo 2 ty; - 4 < th, <t + 6/fg Optical Test Signal, Fig.1
0 1 1 1
0.1 1 10 102 10°  10*°  10°
Vou [y, t 2 t '
d PO 213911 E, - Irradiance (mW/m2)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
www.vishay.com Document Number: 82176
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Optical Test Signal
E e

t=60ms

v Output Signal, (see fig. 4) 948134
o

w LT
SR

off

Fig. 3 - Output Function

0.8 ‘
g o | Ton
£ 07+ AN
3 !‘w‘ w\[ '
2 06 L 7
3 L T RN I
2 ~at T R L
a 05 ]
= 1 Tot
=2
38 04
5 A =950 nm,
'__: 03 Optical Test Signal, Fig. 3
L
02 L L |
0.1 1 10 102 100 10*  10°
21392_1 E, - Irradiance (mW/m2)
Fig. 4 - Output Pulse Diagram
1.2
> 1.0
= /\
2
S 0.8
Q
7]
i /
. 0.6
i /
. /
w 0.4 \
& { = Y
W 02 f=f,£5%
Af (3dB) =fy/7
0.0 ‘ ‘
0.7 0.9 1.1 1.3
16926 f/fo - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

& 50 T T T

g 45 Correlation with Ambient Light Sources:

= ) 10 W/m? = 1.4 KLx (Std. illum. A, T = 2855 K)

E 4.0 }10wW/m?= 8.2 kLx (Daylight, T = 5900 K)

@

2 3.5 l

]

5 30

g /

= 25

k] /

2 20

3 45 | Wavelength of Ambient 1/

< b lllumination: 2 = 950 nm /

T oo

£ /

E 05 —

uf 0

0.01 0.1 1 10 100
21393 E, - Ambient DC Irradiance (W/m?)
Fig. 6 - Sensitivity in Bright Ambient

< 1.0 ‘

= 09 f=A

= | °
£ os

8 ]

S o7 ‘

& f =30 kHz I

] 0.6
sz °° f=20 kHz ;4 //
o = z
S o4 /)‘

g 0.3
£ .
P ooz

< f=10kHz

E 0.1 t
uf o ‘ f=100 Hz

1 10 100 1000

21394 AVspyg - AC Voltage on DC Supply Voltage (mV)

Fig. 7 - Sensitivity vs. Supply Voltage Disturbances

500 N

400 \

350
300
250
200
150
100

50

E - Max. Field Strength (V/m)

500 1000 1500 2000 2500 3000

2orar f - EMI Frequency (MHz)

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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1

0.9

3 o8 L~
O o7 /
z /
3 o6 TSOP61.. —

> / AN

3 0.5 I

z o4 i
[}

. 0.3 TSOP63..

% ——
S o2

0.1 \!
o LE.=2mwime NG
0 20 40 60 80 100 120 140 06 04 0.2 0 0.2 0.4 0.6

21590-4 Burst Length (number of cycles/burst) 16801 drel - Relative Transmission Distance

Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length Fig. 12 - Horizontal Directivity
—~ 045 0.50
E
% 0.4 / & 045
E / E

g P S

S 035 E o040
ke / >
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e S

8 o025 . 030
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Yoots 020

-3 -10 10 30 50 70 90 15 2 25 3 35 4 45 5 55

21397 Tamb - Ambient Temperature (°C) 21398 Vs - Supply Voltage (V)

Fig. 13 - Sensitivity vs. Supply Volt
Fig. 10 - Sensitivity vs. Ambient Temperature '9 ensitivity vs. Supply Voliage

TN
N \
n. \

(o1~ Relative Spectral Sensitivity

= \
@ o0

750 850 950 1050 1150
16919 A - Wavelength (nm)

Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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SUITABLE DATA FORMAT

The TSOP61.., TSOP63.. series are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the

band-pass center frequency (e.g. 38 kHz) and fulfill the g
conditions in the table below. ?
When a data signal is applied to the TSOP61.., TSOP63.. in =
the presence of a disturbance signal, the sensitivity of the | ! |
receiver is reduced to insure that no spurious pulses are IR Signal from Fluorescent
present at the output. Some examples of disturbance Lamp with Low Modulation
signals which are suppressed are:
¢ DC light (e.g. from tungsten bulb or sunlight) 0 5 10 15 20
e Continuous signals at any frequenc rosee Time (ms)
9 . yireq Y Fig. 14 - IR Signal from Fluorescent Lamp
e Modulated IR signals from common fluorescent lamps with Low Modulation
(example of noise pattern is shown in fig. 14 or fig. 15)
T T
IR Signal from Fluorescent
Lamp with High Modulation
Ei
k=J
()
o«
0 5 10 15 20
16921 Time (ms)
Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP61.. TSOP63..
Minimum burst length 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 70 cycles 6 to 35 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 1.1 x burst length > 6 x burst length
Maximum number of continuous short bursts/second 2000 2000
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes yes
Recommended for RECS-80 code yes yes
Recommended for RCMM code yes yes
Recommended for r-step code yes yes
Recommended for XMP code yes yes
Suppression of interference from fluorescent lamps Common disturbance signals are Even critical disturbance signals are
PP P supressed (e.g. waveform of figure 14) | suppressed (e.g. waveform of figure 15)

Note

e For data formats with long bursts (10 carrier cycles or longer) we recommend the TSOP62

suppression.

.., TSOP 64.. because of the better noise

Document Number: 82176
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PACKAGE DIMENSIONS in millimeters

Pick and place area. TT taping

Not indicated tolerances + 0.3

=&

technical drawings
according to DIN
specifications

Footprint

3x1.27 =3.81

Drawing-No.: 6.544-5341.01-4
Issue: 8; 02.09.09
16776

ASSEMBLY INSTRUCTIONS
Reflow Soldering

¢ Reflow soldering must be done within 72 h while stored
under a max. temperature of 30 °C, 60 % RH after opening
the dry pack envelope

¢ Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

¢ Handling after reflow should be done only after the work
surface has been cooled off

i

i H‘@T

Manual Soldering

e Use a soldering iron of 25 W or less. Adjust the
temperature of the soldering iron below 300 °C

¢ Finish soldering within 3 s
e Handle products only after the temperature has cooled off

www.vishay.com
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
055 °G max. 260 °C
2501~ 240 °C 245 °C
—217°C
200 PN
. max. 20 s
€ 150
= max. 120's max. 100 s
100
501 max. Ramp Up 3°C/s  may Ramp Down 6 °C/s
0 T T T T T
0 50 100 150 200 250 300

t(s
19800 © max. 2 cycles allowed

TAPING VERSION TSOP..TT DIMENSIONS in millimeters
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TAPING VERSION TSOP..TR DIMENSIONS in millimeters
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REEL DIMENSIONS in millimeters

e
g

) /
\

7N
N

Reel hub

21

Drawing-No.: 9.800-5052.V2-4
[ssue: 1; 07.05.07

16734

LEADER AND TRAILER DIMENSIONS in millimeters

16,477

-

—)
$330°0

¢54 min.

Form of the leave open
of the wheel is supplier specific

Dimension acc. fo IEC EN 60 286-3
Tape widfth 16

=&

technical drawings
according o DIN
spetifications

Trailer Leader
no devices devices no devices
//
1/
min. 200 min. 400
96 11818

COVER TAPE PEEL STRENGTH
According to DIN EN 60286-3
0.1Nto1.3N

300 + 10 mm/min.

165° to 180° peel angle

LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.
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VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
Item-description - 18
Iltem-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWw)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC
Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
LONG BAR CODE TOP TYPE LENGTH
Iltem-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
SHORT BAR CODE BOTTOM TYPE LENGTH
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17
DRY PACKING After more than 72 h under these conditions moisture

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

-2

15973

Label

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C

e Storage humidity < 60 % RH max.

content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat40°C +5°C/-0°Cand <5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

@

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

CAUTION
This bag containg
MOISTURE -SENSITIVE DEVICES

2. After this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.

3. Devices require baking before mounting if:
Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b is not met.

4. If baking is required, devices may be baked for:
192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or
96 hours at 60:5°Cand <S%RH For all device containers _or
24 hours at 125%5°C Not suitable for reels or tubes
Bag Seal Date:
(If blank, sce bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943
Example of JESD22-A112 level 4 label

www.vishay.com
220

Document Number: 82176
Rev. 2.3, 20-Aug-10



TSOP61.., TSOP63..

ESD PRECAUTION

Proper storage and handling procedures should be followed
to prevent ESD damage to the devices especially when they
are removed from the antistatic shielding bag. Electro-static
sensitive devices warning labels are on the packaging.

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

VISHAY SEMICONDUCTORS STANDARD
BAR CODE LABELS

The Vishay Semiconductors standard bar code labels are
printed at final packing areas. The labels are on each

packing unit and contain Vishay Semiconductors specific
data.
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MECHANICAL DATA
Pinning:
1=GND,2=N.C,, 3=Vg, 4=0UT

FEATURES
* Very low supply current
e Photo detector and preamplifier in one

package
e Internal filter for PCM frequency

* Supply voltage range: 2.5V to 5.5V RoHS

COMPLIANT

Pb-free

¢ Improved immunity against modulated light
sources

¢ Insensitive to supply voltage ripple and noise
e Taping available for topview and sideview assembly

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP352.., TSOP354.. series are miniaturized SMD IR
receiver modules for infrared remote control systems. PIN
diode and preamplifier are assembled on lead frame, the
epoxy package is designed as IR filter.

The demodulated output signal can directly be decoded by
a microprocessor. The TSOP352.. is compatible with all
common IR remote control data formats. The TSOP354.. is
optimized to suppress almost all spurious pulses from
energy saving lamps but will also suppress some data
signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGCS8) VERY NOISY ENVIRONMENTS (AGC4)
30 kHz TSOP35230 TSOP35430
33 kHz TSOP35233 TSOP35433
36 kHz TSOP35236 TSOP35436
38 kHz TSOP35238 TSOP35438
40 kHz TSOP35240 TSOP35440
56 kHz TSOP35256 TSOP35456

BLOCK DIAGRAM

Input H== AGC H={ Band | | Demo -

APPLICATION CIRCUIT

17170_5
Transmitter | ||R receiver
with —_———
TSALXXxXX 1 i
_———— a5
; ro 3
H 2y
P NS
H 1
H 1 M
H T
LN T

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q <R, < 1 kQ,
C,>0.1 yF.

\\\\ pass dulator
1;2
PIN Control circuit GND
16839
www.vishay.com
222

Document Number: 81781
Rev. 1.4, 13-Aug-09



TSOP352.., TSOP354..

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 \
Supply current (pin 3) Is 3 mA
Output voltage (pin 4) Vo -0.3to (Vs + 0.3) \
Output current (pin 4) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -40to + 100 °C
Operating temperature range Tamb -30to + 85 °C
Power consumption Tamp <85 °C Piot 10 mW
Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T,, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply current (pin 3) E,=0,Vg=3.3V Isp 0.27 0.35 0.45 mA

PRl p E, = 40 Kix, sunlight Ish 0.45 mA
Supply voltage Vs 2.5 5.5 Vv

E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
Ir = 250 mA
) losL = 0.5 MA, E¢ = 0.7 mW/m2,
Output voltage low (pin 4) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:

Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.15 0.35 mW/m?

test signal see fig. 1
tpi = 5/fo < tpo < tpi + 6/fo,

i i i 2

Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
h - Angle of half transmission

Directivity distance 0172 + 50 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E, | Optical Test Signal 1.0 T —
(IR diode TSAL6200, I = 0.4 A, 30 pulses, f = fo, t = 10 ms) 0.9 | Output Pulse Width
£ 08 |z >
£ 7 -
It n % 07 Input Burst Length
"""""""" = LI — =
] t 2 o6 [
ti 2 l
2 05
T S o4
* 1ty = 10/f is recommended for optimal function a :
5 03
Vo Output Signal 16110 8 A =950 nm,
0 74 <t <15k ‘s 92 = Optical Test Signal, Fig.1
Von 2 o <ty o — 0 I I I I
tpi = 5/fo <tpo < tyi + 6/fg - ‘ ‘ ‘ ‘
0
VoL 0.1 1 10 102 10°  10¢ 108
tg?) too 2 t _
4 po 20752 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Optical Test Signal

t=60ms

v Output Signal, (see fig. 4) 948134
o

. ,HHHHHH
Tl

Fig. 3 - Output Function

0.8
@ Ton
E o7
% 06 W WM Mr
2 05
S Toi
& o4 °
=}
=3
S5 03
o
L 02
5
= =950 nm,
'_g 0.1 | Optical Test Signal, Fig. 3
0 l l
0.1 1 10 100 1000 10000
20759 E, - Irradiance (mW/m?)
Fig. 4 - Output Pulse Diagram
1.2
> 10
H /\
2
S 08
o
7]
s / \
— 06
[5)
2 / 0\
‘s 04 N
w
£ f=f,+5%
o 02 Af(3 dDB1 f
i (3dB) =1/10
00 \ \
0.7 0.9 1.1 1.3
16925 f/fp - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

IN

Correlation with Ambient Light Sources:
3.5 [10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
10 W/m? = 8.2 kLx (Daylight, T = 5900 K)

|

3 1 ‘

25 |— Wavelength of Ambient /
: lllumination: 2 = 950 nm /
2

/
1 /
0.5 /

Eg min, - Threshold Irradiance (MW/m?)

|~
0
0.01 0.1 1 10 100
i ; 2
20757 E, - Ambient DC Irradiance (W/m<)
Fig. 6 - Sensitivity in Bright Ambient
—~ 1.0
e 09 f=100 Hz
< o
E o |
° =10 kHz +
g 07 ¢
& o ]
5} f =20 kHz i
i
kel
S 04 ;
2 03 f=30kHz
£ o2 -
£ 01
@
w 0
1 10 100 1000

20753 AVsgys - AC Voltage on DC Supply Voltage (mV)

Fig. 7 - Sensitivity vs. Supply Voltage Disturbances

500 N
450
400 \
350
300
250
200
150

100
50

E - Max. Field Strength (V/m)

500 1000 1500 2000 2500 3000

20747 f - EMI Frequency (MHz)

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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1.0

0.9 //
2 o8
5 \
Q o7
z |
3 06 l
2 os
3 I
2 o4 1 ]
2 TSOP352..
W o3
x
©
2 02 TSOP354..
el Wy
o L= 38Kz E =2 mw/m | AN Ze
0 20 40 60 80 100 120 06 04 02 o 02 04 06
20868 Burst Length (number of cycles/burst) 16801 dye - Relative Transmission Distance
Fig. 9 - Maximum Envelope Duty Cycle vs. Burst Length Fig. 12 - Horizontal Directivit
[¢] P y Cy g [¢] y
<« 03 0.2
§ o018
£ 0.25 NE 016
Q
% 0.2 E 014 £~
k<1 2 o012
S L1 g
= o5 B o1
S 5
2 & 0.08
8 od 5
£ < 0.06
N 2 0.04
. 0.05 w
€ 0.02
°
w 0 o
-3 -10 10 30 50 70 90 2 25 3 35 4 45 5 55 6
20755 Tamp - Ambient Temperature (°C) 20756 Vs - Supply Voltage (V)
Fig. 10 - Sensitivity vs. Ambient Temperature Fig. 13 - Sensitivity vs. Supply Voltage
1.2
1.0

0.6 / \
0.4 / \
0.2 \
0.0

750 850 950 1050 1150
16919 A - Wavelength (nm)

S (1) - Relative Spectral Sensitivity

Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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SUITABLE DATA FORMAT

The TSOP352.., TSOP354.. series is designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP352.., TSOP354..
in the presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are

e DC light (e.g. from tungsten bulb or sunlight)

e Continuous signals at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 14 or figure 15)

IR Receiver Modules for Remote
Control Systems

IR Signal

I I I
IR Signal from Fluorescent
Lamp with Low Modulation

10 15 20
16920 Time (ms)

Fig. 14 - IR Signal from Fluorescent Lamp
with Low Modulation

o
o —

T T
IR Signal from Fluorescent
Lamp with High Modulation

IR Signal

10 15 20
16921 Time (ms)

o
o

Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP352.. TSOP354..
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 1800 1500
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) yes no
Recommended for Sharp code yes yes
Suppression of interference from fluorescent lamps ""°?t common disturbance EV?” extreme disturbance

signals are suppressed signals are suppressed

Note

For data formats with short bursts please see the datasheet for TSOP351.., TSOP3583..

www.vishay.com
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Pick and place area. TT taping

.
2
0.5 +0.15
‘
ax[127 k[ 381 |

5.51

Pick and place area. TR taping

26

2.35
—
—

Drawing-No.: 6.544-5341.01-4
Issue: 8; 02.09.09
16776

ASSEMBLY INSTRUCTIONS
Reflow Soldering

¢ Reflow soldering must be done within 72 h while stored
under a max. temperature of 30°C, 60 % RH after
opening the dry pack envelope

Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

A

(1.5)

Not indicated tolerances + 0.3

=&

technical drawings
according to DIN
specifications

Footprint

3x1.27=3.81

e S X 12l =981

o
o

‘ 1.27 ‘

Manual Soldering

0.9,
|
\
|
|
|

e Use a soldering iron of 256 W or less. Adjust the
temperature of the soldering iron below 300 °C

e Finish soldering within 3 s
¢ Handle products only after the temperature has cooled off

Document Number: 81781
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
oc max. 260 °C
250122538 245 °C
—217°C
200 e 5
5 max. 20 s
< 150
= max. 120 s max. 100 s
100
504 max. Ramp Up 3°C/s  may Ramp Down 6 °C/s
0 T T T T T
0 50 100 150 200 250 300
19800 tes) max. 2 cycles allowed
TAPING VERSION TSOP..TT DIMENSIONS in millimeters
16
15

175

Sl
o L]
$1.5 #15
3 & : |
AN v e
specifications {_B‘ —l T J’
1\
H} \ RO.L
{7’} BN
-
) = @ =
ﬂ} 55—
t e [LT ]
) 1% o
) : “mgy

Drawing-No.: 9.700-5259.01-4 1
Issue- 1. 05.09.01 m

[aal
16584

455

< 1.85
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TAPING VERSION TSOP..TR DIMENSIONS in millimeters

16
15
175
| & = | |
sop el v e le
technical drawings $
according 1o DIN
spedifications $ #15
¢15 ‘
ﬂ_} @
== R
3
< T 1+
> N @ R$.83
s % |0 e
RG.25
e .
{B
i
-
1.85
— ”igk
r\?} )
Drawing-No.. 9.700-5260.01-4 e | ot
Issue: 2, 25.09.01 *
16585 4 85
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REEL DIMENSIONS in millimeters

250 min.

Form of fhe leave open
of the wheel is supplier specific.

Dimension acc. fo IECEN 60 286-3
Tape width 16

=&

Reel hub 21
technical drawings
ding to DIN
Drawing-No.: 9.800-5052.V2-4 Spetificstions
Issue: 1. 07.05.02
16734
LEADER AND TRAILER DIMENSIONS in millimeters
Trailer Leader
no devices devices no devices
/[
1/
min. 200 min. 400
L 9611818

COVER TAPE PEEL STRENGTH
According to DIN EN 60286-3
0.1Nto1.3N

300 mm/min. = 10 mm/min.

165° to 180° peel angle

LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.

www.vishay.com
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VISHAY SEMICONDUCTOR GMBH STANDARD BAR CODE PRODUCT LABEL (finished goods)
PLAIN WRITTING ABBREVIATION LENGTH
Item-description - 18
Iltem-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YwWw)
Plant-code PTC 2
Quantity QTy 8
Accepted by ACC

Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
LONG BAR CODE TOP TYPE LENGTH
Iltem-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
SHORT BAR CODE BOTTOM TYPE LENGTH
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17

DRY PACKING

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

g

15973

Label

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C

e Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

CAUTION
This bag contains
MOISTURE -SENSITIVE DEVICES

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. After this bag is opened devices that will be subjected to infrared reflow,
ipor-phase reflow, or equi ing (peak package body temp.
220°C) must be:
2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or
2b.Stored at <20% RH.

3. Devices require baking before mounting if:
Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b is not met.

4. If baking is required, devices may be baked for:
192 hours at 40°C + $°C/-0°C and <5%RH (dry air/nitrogen) or
96 hours at 60+5°Cand <5%RH For all device containers ~ or
24 hours at 125+5°C Not suitable for reels or tubes
Bag Seal Date:
(If blank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943
Example of JESD22-A112 level 4 label
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ESD PRECAUTION VISHAY SEMICONDUCTORS STANDARD
Proper storage and handling procedures should be followed BAR CODE LABELS
to prevent ESD damage to the devices especially when they The Vishay Semiconductors standard bar code labels are
are removed from the antistatic shielding bag. Electro-static printed at final packing areas. The labels are on each
sensitive devices warning labels are on the packaging. packing unit and contain Vishay Semiconductors specific
data.
LT T
TSOP6238TR .00 —

-
S

16962
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MECHANICAL DATA
Pinning:
1=GND,2=N.C,,3=Vg, 4=0UT

FEATURES
* Very low supply current

Pb-free

® Photo detector and preamplifier in one

package
e Internal filter for PCM frequency

RoHS

e Continuous data transmission possible
COMPLIANT

e Supply voltage: 2.5 Vto 5.5V
¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

e Taping available for topview and sideview assembly

DESCRIPTION

The TSOP351.., TSOP353.. and TSOP355.. series are
miniaturized SMD IR receiver modules for infrared remote
control systems. PIN diode and preamplifier are assembled
on a lead frame, the epoxy package is designed as IR filter.
The demodulated output signal can directly be decoded by
a microprocessor. The TSOP351.. is compatible with all
common IR remote control data formats. The TSOP353.. is
optimized to better suppress spurious pulses from energy
saving lamps. The TSOP355.. has an excellent noise
suppression. It is immune to dimmed LCD backlighting and
any fluorescent lamps. AGC3 and AGC5 may also suppress
some data signals in case of continuous transmission.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENGY | SO0 LATESlAGeY | SHORTBURSTS (AGS) | AND SHORTBURSTS (AGCH)
30 kHz TSOP35130 TSOP35330 TSOP35530

33 kHz TSOP35133 TSOP35333 TSOP35533

36 kHz TSOP35136 TSOP35336 TSOP35536

38 kHz TSOP35138 TSOP35338 TSOP35538

40 kHz TSOP35140 TSOP35340 TSOP35540

56 kHz TSOP35156 TSOP35356 TSOP35556

BLOCK DIAGRAM

Band Demo -
I I

Control circuit

16839

APPLICATION CIRCUIT

17170_5

Transmitter |||R receiver
with -———
TSALxxxx H

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q <R, < 1 kQ,
C,>0.1uF.
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ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 \
Supply current (pin 3) Is 3 mA
Output voltage (pin 4) Vo -0.3to (Vs + 0.3) \
Output current (pin 4) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -40to + 100 °C
Operating temperature range Tamb -30to + 85 °C
Power consumption Tamp < 85 °C Piot 10 mWwW
Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply current (pin 3) E,=0,Vg=3.3V Isp 0.27 0.35 0.45 mA
PRl P E, = 40 Kix, sunlight s 0.45 mA
Supply voltage Vs 2.5 5.5 Vv
E, =0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
I = 250 mA

losL = 0.5 MA, Ee = 0.7 mW/m2,
test signal see fig. 1
Pulse width tolerance:
Minimum irradiance toi - 5/fg < tpo < tpi + 6/fg, Ee min. 0.15 0.35 mW/m?
test signal see fig. 1

tpi - 5/fg < tpo <tpi + 6/fo,

Output voltage low (pin 4) VosL 100 mV

. . . 5

Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
. Angle of half transmission

Directivity distance 0172 +50 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E Optical Test Signal 0.4
¢! (IR diode TSAL6200, Ir = 0.4 A, N = 6 pulses, f =fy, t = 10 ms)
0.35
)
\E/ 0.3
1} 1} il <
1 l n £
§ 0.25 Output Pulse Width —
T 3 0.2 //\
= g A \
) . . a ™~
) tpi = 6/fg is recommended for optimal function 5 015
i=3 Input Burst Length
Output Signal 14337 8 ot
Vo '
‘2)) 3/f < tg < Uy & 005 | 2 =950 nm,
Von toi - 4/fg <o <ty + 6/fy optical test signal, fig. 1
0
0.1 1 10 100 1000 10000 100 000
Vou |41 t2 t "
d po 20771 E, - Irradiance (mW/m?)
Fig. 1 - Output Function Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
www.vishay.com Document Number: 81780
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Optical Test Signal

600 ps 600 ps
t=60ms
Output Signal, (see fig. 4) 948134
Vo
N |_| |_| |_| |_| |_| |_| |
VoL 11 [ 11
ton L J toff t

Fig. 3 - Output Function

0.8
- T
(%)
E o7 L
£ el M W]
S P Wagy
@ 05
=1 Toi
T o4 ’
=3
i=3
=1 0.3
@]
< 02
5
= % =950 nm,
'_g 01 Optical Test Signal, Fig. 3
| |
0.1 1 10 100 1000 10 000
20759 E, - Irradiance (mW/m?)
Fig. 4 - Output Pulse Diagram
1.2
> 10
H /\
2
o 08
Q.
7]
< / \
— 06
[}
2 /\
04 / N
w
£ 02 { f=f, 5% >
u’ Af(3dB)=f/10
00 \ \
0.7 0.9 1.1 1.3

16925 f/fo - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

Control Systems

E¢ min, - Threshold Irradiance (mMW/m?)

IR Receiver Modules for Remote

Vishay Semiconductors

20757

Eq min. - Threshold Irradiance (mW/m?)

4
Correlation with Ambient Light Sources:
3.5 |10 W/m? = 1.4 kiLx (Std. illum. A, T = 2855 K).
10 W/m? = 8.2 kLx (Daylight, T = 5900 K)

3 1 1
o5 | — Wavelength of Ambient /

: lllumination: % = 950 nm /

. /
1.5 /

1 /,
0.5 >

0

0.01 0.1 1 10 100
E, - Ambient DC Irradiance (W/m?)
Fig. 6 - Sensitivity in Bright Ambient
1.0
f=100 Hz
0.9 i
0.8 t
f=10 kHz

0.7 t
]
05 f=20 kH‘Z —+"
i
03 f=30kHz
0 o/

- J
0.1

0

1 10 100 1000

20753 AVsgys - AC Voltage on DC Supply Voltage (mV)

Fig. 7 - Sensitivity vs. Supply Voltage Disturbances

E - Max. Field Strength (V/m)
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20747

500 1000 1500
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f - EMI Frequency (MHz)

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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drel - Relative Transmission Distance

Fig. 12 - Directivity
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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SUITABLE DATA FORMAT

The TSOP351.., TSOP353.. and TSOP355.. series is
designed to suppress spurious output pulses due to noise
or disturbance signals. Data and disturbance signals can be
distinguished by the devices according to carrier frequency,
burst length and envelope duty cycle. The data signal
should be close to the band-pass center frequency (e.g. 38
kHz) and fulfill the conditions in the table below.

When a data signal is applied to the TSOP351.., TSOP353..
and TSOP355.. in the presence of a disturbance signal, the
sensitivity of the receiver is reduced to insure that no
spurious pulses are present at the output. Some examples
of disturbance signals which are suppressed are:

e DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at any frequency

e Strongly or noise from fluorescent lamps with electronic
ballasts

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

IR Signal

IR Signal from Fluorescent
Lamp with Low Modulation

o

5

10 15 20

16920 Time (ms)

Fig. 14 - IR Signal from Fluorescent Lamp

with Low

Modulation

T
IR Signal from

Lamp with High Modulation

T
Fluorescent

IR Signal

o
o

10 15 20
16921 Time (ms)

Fig. 15 - IR Signal from Fluorescent Lamp

with High Modulation

TSOP351.. TSOP353.. TSOP355..
Minimum burst length 6 cycles/burst 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 70 cycles 6 to 35 cycles 6 to 24 cycles
a minimum gap time is required of > 10 cycles >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles 24 cycles
a minimum gap time in the data
stream is needed of > 1.2 x burst length > 6 x burst length >25ms
Maximum number of continuous
short bursts/second 2000 2000 2000
Recommended for NEC code yes yes yes
Recommended for RC5/RC6 code yes yes yes
Recommended for Sony code yes no no
Recommended for RCMM code yes yes yes
Recommended for r-step code yes yes yes
Recommended for XMP code yes yes yes
Suppression of interference from Common disturbance signals are | Even critical disturbance signals | Even critical disturbance signals
ﬂugr%scent lamos suppressed (example: signal | are suppressed (example: signal | are suppressed (example: signal

P pattern of fig. 14) pattern of fig. 14 and fig. 15) pattern of fig. 14 and fig. 15)

Note

e For data formats with long bursts (more than 10 carrier cycles) please see the datasheet for TSOP352.., TSOP354..
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PACKAGE DIMENSIONS in millimeters

75

IR Receiver Modules for Remote

ol Systems

Pick and place area. TT taping

M

M

‘ 28

Pick and place area. TR taping

Not indicated tolerances + 0.3

=&

technical drawings
according to DIN
specifications

Footprint
3x1.27=3.81
127

2.35

/\ w“’ﬁﬂ‘

Drawing-No.: 6.544-5341.01-4
Issue: 8; 02.09.09
16776

ASSEMBLY INSTRUCTIONS
Reflow Soldering

¢ Reflow soldering must be done within 72 h while stored
under a max. temperature of 30°C, 60 % RH after
opening the dry pack envelope

Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

| |

‘ .

‘ \

D |

R17 \

Manual Soldering

e Use a soldering iron of 25 W or less. Adjust the
temperature of the soldering iron below 300 °C

e Finish soldering within 3 s

e Handle products only after the temperature has cooled
off.
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
285 °C max. 260 °C
25012 523 oG 245 °C
—217°C
200 e 5
. max. 20 s
& 150
F max. 120 s max. 100 s
100 A
504 max. Ramp Up 3 °C/s ay. Ramp Down 6 °C/s
0 T T T T T
0 50 100 150 200 250 300
19800 t(s) max. 2 cycles allowed

TAPING VERSION TSOP..TT DIMENSIONS in millimeters

175

16

1.5

ag&
technical drawings

according fo DIN

specifications

2.45
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=
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N 40’779)(,
Drawing-No.: 9.700-5259.01-4 1
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REEL DIMENSIONS in millimeters

Reel hub 21

Drawing-No.: 9.800-5052.V2-4
Issue: 1; 07.05.02

16734

LEADER AND TRAILER DIMENSIONS in millimeters

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

16,470

I

T
i
#3300

250 min.

Form of the leave open
of the wheel is supplier specific

Dimension acc. fo IEC EN 60 286-3
Tape width 16

=&

technical drawings
according o DIN
spetifications

Trailer Leader
no devices devices no devices
/L
End W sart
[
min. 200 min. 400
96 11818

COVER TAPE PEEL STRENGTH
According to DIN EN 60286-3
0.1Nto1.3N

300 mm/min. + 10 mm/min.

165° to 180° peel angle

LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.
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VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITTING ABBREVIATION LENGTH
Item-description - 18
Iltem-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YwWw)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC

Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
LONG BAR CODE TOP TYPE LENGTH
Iltem-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
SHORT BAR CODE BOTTOM TYPE LENGTH
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17

DRY PACKING

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and

storage.

Aluminum bag

FINAL PACKING

Label

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C
e Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.
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ESD PRECAUTION

LEvEL Proper storage and handling procedures should be followed
CAUTION to prevent ESD damage to the devices especially when they
s SERSHIVR bevices are removed from the antistatic shielding bag. Electro-static
! - sensitive devices warning labels are on the packaging.
1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)
2. After this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body teap VISHAY SEMICONDUCTORS STANDARD
220°C) must be:
Zz.MoumegmwSi!hien 72 hours at factory condition of < 30°C/60%RH or BAR CODE LABELs
2 Stored at £20% RH. The Vishay Semiconductors standard bar code labels are
3. Devi baking befor 1l 1 i
e e 1 a1 23°C 1 5°C o prlntgd at Iflnal packmg areas. The .Iabels are on eggh
2a or 2b is not met. packing unit and contain Vishay Semiconductors specific
4. If baking is required, devices may be baked for: data
192 hours af t40°C+5(‘/0C d<5/RH(dry /nrogen) or
96 hours at 60%5° Cand <5%RH
g 255 R e \IIIHIIHHtIHIII|||HI\IINIIIHIIIIIIIFMHI!HIIII!II“IIIHIIIHIHHI\IHI\IIIIIHI||IHI||H|\I\Illlliﬁlll\lll ar
Bag Seal Date:
(fblank secbarcodelabe) | [ TSOP6238TR .o =
I —————— HIIHHIHIHHI\IIII?IIIIINIIIH|I|\||H!IHWIHIH|||||||H|l\Hﬂl\IIHI\I\IIIIlIHI\IHIIIHHI\II!IIII\IIIIIIIHFI\
16943
Example of JESD22-AT12 level 4 label T T
16962
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IR Receiver Modules for Remote Control Systems

MECHANICAL DATA
Pinning:
1,4=GND, 2 =Vg, 3=0UT

FEATURES
* Very low supply current
e Photo detector and preamplifier in one Pb-froe

package
e Internal filter for PCM frequency

e Supply voltage: 2.5 Vto 5.5V

¢ Improved immunity against ambient light gﬁ’mg
¢ Capable of side or top view GREEN
e Low profile 2.35 mm (5-2008)**

* Insensitive to supply voltage ripple and noise
e Narrow optical filter to reduce interference from plasma
TV emissions

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP752..W, TSOP754..W series are miniaturized
receiver modules for infrared remote control systems. Two
PIN diodes and a preamplifier are assembled on a
leadframe, the epoxy package is designed as an IR
filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP752..W is compatible with all
common IR remote control data formats. The TSOP754..W
is optimized to suppress almost all spurious pulses from
energy saving fluorescent lamps but will also suppress
some data signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGC8) VERY NOISY ENVIRONMENTS (AGC4)
30 kHz TSOP75230W TSOP75430W
33 kHz TSOP75233W TSOP75433W
36 kHz TSOP75236W TSOP75436W
38 kHz TSOP75238W TSOP75438W
40 kHz TSOP75240W TSOP75440W
56 kHz TSOP75256W TSOP75456W

BLOCK DIAGRAM

Band Demo-
Input |—>|AGC H |-—|
\:« pass dulator

PIN Control circuit

GND

20445-1

APPLICATION CIRCUIT

17170_5

Transmitter | ||R receiver

with —-_———

TSALXXXX H
_———— P

1 e
[ NEES

| ! TR

| JIa T
Lo N[ T

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q <R, < 1 kQ,
C,>0.1 pF.

** Please see document “Vishay Material Category Policy”: www.vishay.com/doc?99902
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ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage Vs -03to+6 "
Supply current Is 3 mA
Output voltage Vo -0.3to (Vs +0.3) \
Output current lo 5 mA
Junction temperature T; 100 °C
Storage temperature range Tstg -25to+ 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamb < 85 °C Piot 10 mwW
Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vs 2.5 5.5 \Y
E,=0,Vg=3.3V Isp 0.27 0.35 0.45 mA
Supply current -
E, = 40 KkIx, sunlight IsH 0.45 mA
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 30 m
Ir =250 mA

losL = 0.5 MA, E¢ = 0.7 mW/m2,
test signal see fig. 1
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.3 0.7 mW/m?
test signal see fig. 1

tpi = 5/fo < tpo < tpi + 6/fo,

Output voltage low VosL 100 mV

i i i 2

Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
. - Angle of half transmission

Directivity distance P1/2 +75 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E, | Optical Test Signal 1
(IR diode TSAL6200, Ir = 0.4 A, 30 pulses, f = fo, t =10 ms) 09 Output Pulse Width
E 08 [= —— = == ;o —
£ Input Burst Length |
——————————————— N g o7 P o
. S i
ti @
S 05
T a
*tpi = 10/fy is recommended for optimal function 'g_ 04
Vo | Output Signal 16110 3 0.3 » =950 nm
v 0 7hy <ty < 15/ ;g 0-2 = Optical Test Signal, Fig.1
o 2 4~ 5/fg <ty <ty + 6/fg 0.1 T T T
Vou oD 2 L o1 1 10 102 10°  10*  10°
0
d P 21583 E, - Irradiance (mW/m2)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
Document Number: 81598 www.vishay.com
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. ' —~ 4
E Optical Test Signal NE Correlation with Ambient Light Sources:
e S 35 [10Wime=1.4Kkix (Std. ilum. A, T = 2855 K)
€ 10 W/m? = 8.2 kLx (Daylight, T = 5900 K)
> 3
o
: /
T S 25 /
[
% 2
t=60ms E 1.5 |— Wavelength of Ambient /
8 lllumination: % = 950 nm 74
Output Signal, (see fig. 4) 948134 s 4 /|
Vo = /
Vo £ 05 ——~
w
0
Voo LI L1 L1 LIt ; 0.01 0.1 1 10 100
ton _ L J Lot 21585 E, - Ambient DC Irradiance (W/m?)
Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 . 1 ,
g
0 Ton E o9
£ 07 s °
= N AL N\ E os8 |
T 06 g b e o =100 Hz 1
s Seadntars ] " . S o7 I
@ 05 i = S f= 10 kHz
o T 5 06 |
3 I f=20 kHz H
o 04 = o5
5 > f=30 kHz -I——I
g S 04 _ . =
2 03 2 f=H7J /
o. 0.2 A =950 nm, o 0.3
s °[  Optical Test Signal, Fig. 3 = 02
= \ -
5 01 £ o1
0 ur 0
0.1 1 10 100 10°  10°  10° 1 10 100 1000
21584 E, - Irradiance (mW/m?) 21586 AVs,. - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 <
T 450 S~
1. S
£ 0 /\ S 400 \
S o8 5 350
o [ =
2 / \ 2 300
i 7]
— 06 o 250
: / \ 3
: i 200
o 04 / N .
w / \4 S 150
£ f=f,+5% .
£ o 100
0.2 w
® Af(3dB) =1/10
w ‘ (3dB) =1y ‘ 50
0.0 0
0.7 0.9 14 13 500 1000 1500 2000 2500 3000
20747

16925

Fig. 5 - Frequency Dependence of Responsivity

f/fo - Relative Frequency

f - EMI Frequency (MHz)

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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1

i3
0.9 P el g
2 s < s
o 2
S o
Q 0.7 \ 2 40°
2 . S
2 o] ;
g ] € 10
S 05 l 2 50°
o) ©
$ o4 TSOP752.W ] = 09
& ! . o0
% 03 .% 0.8
© =
TSOP754.W o
= o2 © 70
N— o
0.1 —+ s 80°
f=38kHz, E, = 2mW/m2 - 07
0
0 20 40 60 80 100 120 21581 06 04 02 0
21588 Burst Length (number of cycles/burst)
Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length Fig. 12 - Horizontal Directivity
. 06
& (o3
£
2 os 5
= a
3 c
£ o :
5 @
8 / £
= 03 3
e} [
] =
<
g o2 g
< ©
= °
‘.04 o«
£ ®
o
0
-8 -10 10 30 50 70 90 21580 06 04 02 0
21587 T,., - Ambient Temperature (°C)
Fig. 10 - Sensitivity vs. Ambient Temperature Fig. 13 - Vertical Directivity
1
0.9

0.8 \
07 \

0.6 I

o [ \

o | \

| \
0o / \
o1 \

S (1) ,, - Relative Spectral Sensitivity

0
750 800 850 900 950 1000 1050 1100 1150
21425 - Wavelength (nm)

Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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SUITABLE DATA FORMAT

The TSOP752..W, TSOP754.W series is designed to
suppress spurious output pulses due to noise or
disturbance signals. Data and disturbance signals can be
distinguished by the devices according to carrier frequency,
burst length and envelope duty cycle. The data signal

IR Receiver Modules for Remote
Control Systems

should be close to the band-pass center frequency (e.g. 38 ‘:c‘;
kHz) and fulfill the conditions in the table below. n
When a data signal is applied to the TSOP752..W, T
TSOP754..W in the presence of a disturbance signal, the
sensitivity of the receiver is reduced to insure that no m‘ Signal from‘ Huorescen“
spurious pulses are present at the output. Some examples Lamp with Low Modulation
of disturbance signals which are suppressed are: ‘ ‘
¢ DC light (e.g. from tungsten bulb or sunlight) 0 5 10 15 20
e Continuous signals at any frequency 16920 Time (ms)
e Strongly or weakly modulated noise from fluorescent Fig. 14 - 1R %ir?rlial fr[c\)/lmdFlll.Jc;rescent Lamp
lamps with electronic ballasts (see figure 14 or figure 15) with Low Modufation
T T
IR Signal from Fluorescent
Lamp with High Modulation
E
(=]
2
o«
0 5 10 15 20
16921 Time (ms)
Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP752.W TSOP754.W
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 1800 1500
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) yes no
Recommended for Sharp code yes yes
Suppression of interference from fluorescent lamps Most common disturbance Even extreme disturbance
PP P signals are suppressed signals are suppressed

Note

For data formats with short bursts please see the datasheet for TSOP753..
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mold residue
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center of

sensitive area
2.35
mold residue

1
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=&

technical drawings
according to DIN
specifications

Not indicated tolerances + 0.15

Proposed hole layout

from component side
(for reference only)

3x1.27 =3.81

Fo(ohd
|
| | | |
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0501 J
o
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(2.2) Pick and place area
Tool ion line
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‘ // 2 8
o
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Marking area

Drawing-No.: 6.550-5300.01-4
Issue: 2; 02.09.09
21582

ASSEMBLY INSTRUCTIONS
Reflow Soldering

* Reflow soldering must be done within 72 h while stored
under a max. temperature of 30°C, 60 % RH after
opening the dry pack envelope

e Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

8

1

1.27 ‘
0.8

Manual Soldering

e Use a soldering iron of 25 W or less. Adjust the
temperature of the soldering iron below 300 °C

¢ Finish soldering within 3 s
¢ Handle products only after the temperature has cooled off
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

IR Receiver Modules for Remote

300
255 °C max. 260 °C
25017 355°C 245 °C
— 217 °C
200 e 5
. max. 20 s
€ 150
= max. 120 s max. 100 s
100
504 max. Ramp Up 3°C/s  rmay Ramp Down 6 °Cls
0 T T T T T
0 50 100 150 200 250

19800

t(s)

TAPING VERSION TSOP..TR DIMENSIONS in millimeters

-

Drawing-No.: 9.700-5342.01-4
Issue: 1: 23.03.09
21785

T

0.3

3.3

J

*ﬁ«

TR e Y R S

i

@ 1.5 min

300

max. 2 cycles allowed

Direction of feed

=&

technical drawings
according to DIN
specifications

www.vishay.com
252

Document Number: 81598
Rev. 1.3, 05-Jul-10



TSOP752..W, TSOP754..W

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

TAPING VERSION TSOP..TT DIMENSIONS in millimeters

~
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@ 1.5 min.
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2
5
@ g
8
o $ s}
©
N
@ technical drawings
according to DIN
specifications
Drawing-No.: 9.700-5341.01-4
Issue: 2: 23.03.09
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REEL DIMENSIONS in millimeters

16,475

Drawing-No.: 9.800-5052.V2-4
Issue: 1. 07.05.07

16734

LEADER AND TRAILER DIMENSIONS in millimeters

Trailer

250 min.

Form of fhe leave open
of the wheel is supplier specific

Dimension acc. to IECEN 60 286-3
Tape width 16

=&

technical drawings
according to DIN
specifications

Leader
no devices devices no devices
/]
End W W Stan
1/
min. 200 min. 400
9611818

COVER TAPE PEEL STRENGTH
According to DIN EN 60286-3
0.1Nto1.3N

300 + 10 mm/min.

165° to 180° peel angle

LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.

www.vishay.com
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VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
Item-description - 18
Item-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWW)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC

Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
Long bar code top Type Length
Item-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
Short bar code bottom Type Length
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17

DRY PACKING

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

Label

15973

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C

e Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

LEVEL
CAUTION
This bag contain
MOISTURE —SENSITIVE DEVICES

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. Afier this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.

3. Devices require baking before mounting if:
Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b is not met.

4. If baking is required, devices may be baked for:
192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or
96 hours at 60+5°Cand <5%RH For all device containers  or
24 hiours at 125£5°C Not suitable for reels or tubes
Bag Seal Date:
(If blank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943
Example of JESD22-A112 level 4 label
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ESD PRECAUTION

Proper storage and handling procedures should be followed
to prevent ESD damage to the devices especially when they
are removed from the antistatic shielding bag. Electro-static
sensitive devices warning labels are on the packaging.

VISHAY SEMICONDUCTORS STANDARD
BAR CODE LABELS

The Vishay Semiconductors standard bar code labels are

printed at final packing areas. The labels are on each
packing unit and contain Vishay Semiconductors specific
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IR Receiver Modules for Remote Control Systems

MECHANICAL DATA
Pinning:
1,4=GND, 2 =Vg, 3=0UT

FEATURES
* Very low supply current
e Photo detector and preamplifier in one Ph-free

package
e Compatible also with short burst dataformats

e Supply voltage: 2.5 Vto 5.5V

¢ Improved immunity against ambient light RoHS

e Capable of side or top view COMPLIANT
) GREEN

e Low profile 2.35 mm (5-2008)%*

¢ Insensitive to supply voltage ripple and noise

e Narrow optical filter to reduce interference
from plasma TV emissions

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP753..W, TSOP755..W series are a miniaturized
receiver module for infrared remote control systems. Two
PIN diodes and a preamplifier are assembled on a
leadframe, the epoxy package is designed as an IR filter.
The demodulated output signal can be directly decoded by
a microprocessor. The TSOP753..W is compatible with all
common IR remote control data formats. It is optimized to
suppress almost all spurious pulses from energy saving
fluorescent lamps. The TSOP755..W has an excellent noise
suppression. It is immune to dimmed LCD backlighting and
any fluorescent lamps. AGC3 and AGC5 may also suppress
some data signals in case of continuous transmission.

This component has not been qualified according to
automotive specifications.

PARTS TABLE
NOISY ENVIRONMENTS AND SHORT BURSTS VERY NOISY ENVIRONMENTS AND SHORT

CARRIER FREQUENCY (AGC3) BURSTS (AGC5)

30 kHz TSOP75330W TSOP75530W

33 kHz TSOP75333W TSOP75533W

36 kHz TSOP75336W TSOP75536W

38 kHz TSOP75338W TSOP75538W

40 kHz TSOP75340W TSOP75540W

56 kHz TSOP75356W TSOP75556W

BLOCK DIAGRAM

Band Demo-
II

Control circuit

20445-1

APPLICATION CIRCUIT

17170_7

Transmitter
with
TSALxxxx

The external components Rq and C are optional

to improve the robustness against electrical overstress
(typical values are Ry = 100 Q, C1 = 0.1 pF).

The output voltage V,, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.

** Please see document “Vishay Material Category Policy”: www.vishay.com/doc?99902
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage Vs -03to+6 \
Supply current Is 3 mA
Output voltage Vo -0.3to (Vs + 0.3) \
Output current lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0+ 85 °C
Operating temperature range Tamb -25t0+ 85 °C
Power consumption Tamb < 85 °C Ptot 10 mwW

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vs 2.5 5.5 \Y
E,=0,Vg=33V Isp 0.27 0.35 0.45 mA
Supply current -
E, = 40 klix, sunlight Isn 0.45 mA
E, =0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 30 m
IF =250 mA
losL = 0.5 MA, Ee = 0.7 mW/m2,
Output voltage low test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.3 0.7 mW/m?
test signal see fig. 1
) - tpi = 5/fo < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
L Angle of half transmission
Directivity distance P12 +75 deg
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
Optical Test Signal 0.4
°| (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f = fy, t = 10 ms)
. 035
[2]
[l I Ll < 03
If 1r T ESS )
§ 025 | Output Pulse Width
3 —\
T 3 02 [ \
*) t,i = 6/fg is recommended for optimal function 5 015
2 Input Burst Length
Output Signal 14337 8 0.1
Vo 1 3 o
o < tqg < 9y £ o5k A = 950 nm
Vo 2ty - 4ffy <ty <ty + 6/fy optical test signal, fig. 1
0
v 0.1 1 10 100 1000 10 000
oL £, 1 t 2 t "
4 po 20760 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
www.vishay.com Document Number: 81997
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Optical Test Signal
E e

Correlation with Ambient Light Sources:
3.5 |10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
10 W/mz2 = 8.2 kLx (Daylight, T = 5900 K)

<
£
=
E
o 3
o
1 . /
i /
g
t=60ms 5 2
E 15 |— Wavelength of Ambient /
Output Signal, (see fig. 4) 948134 ] llumination: A = 950 nm 74
Vo = 4 /|
=
Vo e /
|_| |_| |_| |_| |_| |_| E " i
w
Voo L1 LI L1 L1l 0
ton L J tof t 0.01 0.1 1 10 100
21585 E, - Ambient DC Irradiance (W/m2)
Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 - 1 l
T o T £ o9 I
s " =
< - m W“f '\wf\ E o8 —
5 06 = R DS ° f =100 Hz H
= LR Rt 0.7 |
B . o S e
o 05 T . g o6 f=10 kHz}
2 ot S f=20kHz H
o 04 £ 05
5 = =30 kHz —I———i
2 o3 2 04 - 1)
Q % = 950 nm 8 o3
' 0.2 [~ Ouiical Test Signal. Fi =
5 i Optical Test Signal, Fig. 3 F o2
- \ -
5 o uﬁ 0.1
0 0
0.1 1 10 102 10° 104 10° 1 10 100 1000
21584 i
E, - Irradiance (mW/m2) 21586 AVs,, - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 <
g 0 I~
z 0 /\ S 400 \
‘@ <
s 08 5 350
2 / \ 2 300
i »
— 06 o 250
o \ 3
« / \ ir 200
o 04 4 %
u I 150
= f=f +5% S =
H =fhx5% ' 100
0.2 w
o Af(3dB) =f/10
w ‘ (3dB) =1y ‘ 50
0.0 0
0.7 0.9 11 13 0 500 1000 1500 2000 2500 3000
20747
16925 f/fo - Relative Frequency f - EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
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0

Max. Envelope Duty Cycle

TSOP753.W

F———
— | TSOP755.W
0 20 40 60 80 100 120

221831 Burst Length (number of cycles/burst)

Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length
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21587 T,.., - Ambient Temperature (°C)

Fig. 10 - Sensitivity vs. Ambient Temperature

1
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S (1) , - Relative Spectral Sensitivity
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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Fig. 12 - Horizontal Directivity
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Fig. 13 - Vertical Directivity
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SUITABLE DATA FORMAT

The TSOP753..W, TSOP755..\W series are designed to
suppress spurious output pulses due to noise or
disturbance signals. Data and disturbance signals can be
distinguished by the devices according to carrier frequency,
burst length and envelope duty cycle. The data signal should

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

be close to the band-pass center frequency (e.g. 38 kHz) g
and fulfill the conditions in the table below. 7]
When a data signal is applied to the TSOP753..W, T
TSOP755..W in the presence of a disturbance signal, the ‘ ' ‘
sensitivity of the receiver is reduced to insure that no IR Signal from Fluorescent
spurious pulses are present at the output. Some examples Lamp with Low Modulation
of disturbance signals which are suppressed are: ‘ ‘
¢ DC light (e.g. from tungsten bulb or sunlight) 0 5 10 15 20
e Continuous signals at any frequency 16920 Time (ms)
e Strongly or weakly modulated noise from fluorescent Fig. 14 - 1R ,St‘ir?'ca' frl\oﬂmd':'luct’,'esce”t Lamp
lamps with electronic ballasts (see figure 14 or figure 15) with Low Nodulation
T T
IR Signal from Fluorescent
Lamp with High Modulation
3
(=2}
S
o«
0 5 10 15 20
16921 Time (ms)
Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP753..W TSOP755..W
Minimum burst length 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 35 cycles 6 to 24 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 35 cycles 24 cycles
a minimum gap time in the data stream is
needed of > 4 x burst length >25ms
Maximum number of continuous short 2000 2000
bursts/second
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code no no
Recommended for XMP format yes yes
Recommended for RCMM code yes yes
Recommended for RECS-80 code yes yes
Suppression of interference from fluorescent Most common disturbance signals are Most common disturbance signals are
lamps suppressed suppressed
Note
For data formats with long bursts please see the datasheet for TSOP752..W, TSOP754..W.
Document Number: 81997 www.vishay.com

Rev. 1.3, 19-Jul-10

261



\ 4
TSOP753..W, TSOP755..W VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGE DIMENSIONS in millimeters

6.8 |

|
‘ 6.6 +0.1
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mold residue 35
mold residue
|
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B
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| | | | o
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(0.635) E )
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05201 J
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technical drawings

‘ 3 x-1 27 | = -3 81 p according to DIN
‘ ——[=o1s speciicatons

(22) Pick and place area
Tool on line Not indicated tolerances = 0.15

=

= N3
\\ Proposed hole layout

| =
]
.
q h
‘/ from component side
'

(for reference only)

2.05

(1.5)

3x1.27=381

1.27 ‘
Marking area
@
Drawing-No.: 6.550-5300.01-4 i
0.8

Issue: 2; 02.09.09
21582

ASSEMBLY INSTRUCTIONS

Reflow Soldering Manual Soldering

e Reflow soldering must be done within 72 h while stored e Use a soldering iron of 25 W or less. Adjust the
under a max. temperature of 30°C, 60 % RH after temperature of the soldering iron below 300 °C
opening the dry pack envelope * Finish soldering within 3 s

* Set the furnace temperatures for pre-heating and heating ¢ Handle products only after the temperature has cooled off

in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

www.vishay.com Document Number: 81997
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
055 °G max. 260 °C
25012 523 o& 245 °C
—217°C
200 e 5
. max. 20 s
€ 150
= max. 120's max. 100 s
100 4
504 max. Ramp Up 3°C/s  may Ramp Down 6 °C/s
0 T T T T T
0 50 100 150 200 250 300
19800 t(s) max. 2 cycles allowed

TAPING VERSION TSOP..TR DIMENSIONS in millimeters

——
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7

N

g |
@!G} ]
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|
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i

@ 1.5 min

H H

o0 000000 d o

‘4‘

Drawing-No.: 9.700-5342.01-4 % @

Issue: 1: 23.03.09 technical drawings

21785 according to DIN
specifications
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REEL DIMENSIONS in millimeters
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Control Systems

Vishay Semiconductors

Reel hub  2:1

Drawing-No.: 9.800-5052.V2-4
Issue: 1. 07.05.07

16734

LEADER AND TRAILER DIMENSIONS in millimeters

259 min.

Form of fhe leave open
of the wheel is supplier specific

Dimension acc. to IECEN 60 286-3
Tape width 16

=&

technical drawings
according to DIN
specifications

Trailer Leader
no devices devices no devices
/]
End W W Stan
1/
min. 200 min. 400
9611818

COVER TAPE PEEL STRENGTH
According to DIN EN 60286-3
0.1Nto1.3N

300 + 10 mm/min.

165° to 180° peel angle

LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.
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VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
Item-description - 18
Item-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWW)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC
Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
Long bar code top Type Length
ltem-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
Short bar code bottom Type Length
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17
DRY PACKING After more than 72 h under these conditions moisture

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

Label

15973

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C

e Storage humidity < 60 % RH max.

content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

LEVEL
CAUTION
ity vagconains E
MOISTURE —SENSITIVE DEVICES.

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. Afier this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.

3. Devices require baking before mounting if:
Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b s not met.

4. If baking is required, devices may be baked for:
192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or
96 hours at 60+5°Cand <5%RH For all device containers  or
24 hours at 1255°C Not suitable for reels or tubes
Bag Seal Date:
(If blank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943
Example of JESD22-A112 level 4 label
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ESD PRECAUTION

Proper storage and handling procedures should be followed
to prevent ESD damage to the devices especially when they
are removed from the antistatic shielding bag. Electro-static
sensitive devices warning labels are on the packaging.

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

VISHAY SEMICONDUCTORS STANDARD
BAR CODE LABELS

The Vishay Semiconductors standard bar code labels are
printed at final packing areas. The labels are on each

packing unit and contain Vishay Semiconductors specific
data.

BAR CODE PRODUCT LABEL
EXAMPLE:

M

Lof2; 1910263012 A

£ I > fe e o Y
It agion .

S iLbemes  wannETT Senar NAMsongdliaD HiIF

’\8 19 Operator 387  ChkD'F96 RoH§| B~ i
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20953

MECHANICAL DATA
Pinning:
1,4=GND, 2 =Vg, 3=0UT

FEATURES
* Very low supply current
e Photo detector and preamplifier in one Pb-froe

package
e Internal filter for PCM frequency

e Supply voltage: 2.5 Vto 5.5V

¢ Improved immunity against ambient light gﬁ,mg

e Capable of side or top view GREEN

e Two lenses for high sensitivity and wide  (s:2008)**
receiving angle

¢ Insensitive to supply voltage ripple and noise

e Narrow optical filter to reduce interference from plasma
TV emissions

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP752.., TSOP754.. series are two lens miniaturized
receiver modules for infrared remote control systems. One
PIN diode per lens and a preamplifier are assembled on a
leadframe, the epoxy lens cap is designed as an IR filter.
The demodulated output signal can be directly decoded by
a microprocessor. The TSOP752.. is compatible with all
common IR remote control data formats. The TSOP754.. is
optimized to suppress almost all spurious pulses from
energy saving fluorescent lamps but will also suppress
some data signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGC8) VERY NOISY ENVIRONMENTS (AGC4)
30 kHz TSOP75230 TSOP75430
33 kHz TSOP75233 TSOP75433
36 kHz TSOP75236 TSOP75436
38 kHz TSOP75238 TSOP75438
40 kHz TSOP75240 TSOP75440
56 kHz TSOP75256 TSOP75456

BLOCK DIAGRAM

o

Band
Input |-—|AGC H
\:‘ pass

PIN Control circuit

2
Vs
3
Demo- ouT
dulator
1,4
GND

20445-1

APPLICATION CIRCUIT

17170_5

Transmitter || |R receiver
with —_————
TSALXXxXX 1 i
- — - E !
; r= 3
b NS
: ! \ TRoL__!
A..I.A
LT

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q <R, < 1 kQ,
C,>0.1pF.

** Please see document “Vishay Material Category Policy”: www.vishay.com/doc?99902
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ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage Vs -0.3to+6.0 \
Supply current Is 3 mA
Output voltage Vo -0.3to (Vs +0.3) Vv
Output current lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0+ 85 °C
Power consumption Tamp <85 °C Piot 10 mW
Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vs 2.5 5.5 \Y
E,=0,Vg=3.3V Isp 0.27 0.35 0.45 mA
Supply current -
E, = 40 KkIx, sunlight IsH 0.45 mA
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
Ir =250 mA

losL = 0.5 MA, Eg = 0.7 mW/m2,
test signal see fig. 1
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.15 0.35 mW/m?2
test signal see fig. 1
tpi = 5/fo < tpo < tpi + 6/fo,
test signal see fig. 1

Angle of half transmission
distance

Output voltage low VosL 100 mV

Maximum irradiance Ee max. 30 W/m?2

Directivity P1/2 + 50 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

1.0 T T
E,. | Optical Test Signal .
© | (IR diode TSAL6200, I = 0.4 A, 30 pulses, f = fo, t = 10 ms) 0.9 | Output Pulse Width ~
£ o8 | : | >
Il Il % 0.7 / Input Burst Length
T T =
] t = o6 I
[ o l
2 o5
T o
*tpi = 10/fy is recommended for optimal function 'é_ 0.4
. =] 0.3
Output Signal 16110 3
Vo © ool hzosomm
Von ) /iy <ty < 15/ —_— s Optical Test Signal, Fig.1
2ty - 5/fg < too <ty + 6/fg < 01 T T T T
VoL 0
[ gp02) t 0.1 1 10 102 10° 104 10°
20752 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Optical Test Signal

t=60 ms
Output Signal, (see fig. 4) 948134
Vo
N |_| |_| |_| |_| |_| |_|
VoL LI LI ]1] L1
ton L J toft t
Fig. 3 - Output Function
0.8
I T,
[%2)
E o7 il
£ o6l
s VLN
2 05
= Tot
L o4 °
>
==
=1 0.3
o
L 02
5
Ll =950 nm,
'_g 0.1 | Optical Test Signal, Fig. 3
0 | |
0.1 1 10 100 1000 10000
20759 E, - Irradiance (mW/m?)
Fig. 4 - Output Pulse Diagram
12
> 10
A
2
5 08
o
7]
€ / \
- 06
°©
2 /N
‘o 04 / N
w f 2
£ f=f +5%
£ o
0.2
o’ Af(3dB) =1/10
00 | |
0.7 0.9 1.1 1.3

16925

Fig. 5 - Frequency Dependence of Responsivity

f/fo - Relative Frequency
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—~ 4
NE Correlation with Ambient Light Sources:
S s510 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
€ 10 W/m? = 8.2 kLx (Daylight, T = 5900 K)
e 3 1 |
o
S 25 | Wavelength of Ambient /
g : lllumination: & = 950 nm /
£ 2
2 /
2 15
7]
< /
= ! /’
é 0.5 ———
uf 0
0.01 0.1 1 10 100
. ) 5
20757 E, - Ambient DC Irradiance (W/m?)

Fig. 6 - Sensitivity in Bright Ambient

<« 10
t oo f=100 Hz
Z o ]
o f=10kHz—<I'-‘
S o7 ‘ I
©
5 06 |
g os =20 kHz H
2, L]
S 04 !
7 =30 kHz
£ o3 7/ /
=02 f= 1]}
£ o1
LLIw 0

1 10 100 1000

20753 AVsgys - AC Voltage on DC Supply Voltage (mV)

Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
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E - Max. Field Strength (V/m)
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Fig. 8 - Sensitivity vs. Electric Field Disturbances
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& 05 l 0.9 50°
S o4 | TSoP752..
& 08 60°
. 08
] TSOP754.. 70°
s 02
N—__
04 m 80°
1= 38 kHz, E, = 2mW/m?
0
0O 20 4 60 8 100 120 06 04 02 0
209551 Burst Length (number of cycles/burst) 21427 d,, - Relative Transmission Distance
Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length Fig. 12 - Horizontal Directivity
y

0°  10°  20° o
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S 02
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20755 Tamp - Ambient Temperature (°C) 21428 d,, - Relative Transmission Distance
Fig. 10 - Sensitivity vs. Ambient Temperature Fig. 13 - Vertical Directivity
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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SUITABLE DATA FORMAT

The TSOP752.., TSOP754.. series is designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP752.., TSOP754..
in the presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are:

¢ DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 14 or figure 15)

IR Receiver Modules for Remote
Control Systems

IR Signal

I I I
IR Signal from Fluorescent
Lamp with Low Modulation

0 5 10 15 20
16920 Time (ms)

Fig. 14 - IR Signal from Fluorescent Lamp
with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

IR Signal

0 5 10 15 20
16921 Time (ms)

Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP752.. TSOP754..
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 1800 1500
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) yes no
Recommended for Sharp code yes yes
Suppression of interference from fluorescent lamps Mo.St common disturbance EV?” extreme disturbance

signals are suppressed signals are suppressed

Note

For data formats with short bursts please see the datasheet for TSOP753..

www.vishay.com
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PACKAGE DIMENSIONS in millimeters

6.8

IR Receiver Modules for Remote
Control Systems

‘ 6.6 +0.1

A

(3.4)

mold residue

mold residue

Vishay Semiconductors

(1.8)

05 0.1
(@x)

‘ sx[127 |- [ao1 ]

(22)

=o.15]A]

Pick and place area

Tool ion line

=&

technical drawings
according to DIN
specifications

Not indicated tolerances + 0.15

Proposed hole layout
from component side
(for reference only)

Marking area

Drawing-No.: 6.550-5297.01-4
Issue: 3; 02.09.09
21576

ASSEMBLY INSTRUCTIONS
Reflow Soldering

* Reflow soldering must be done within 72 h while stored
under a max. temperature of 30°C, 60 % RH after
opening the dry pack envelope

Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

3x1.27 =3.81

<127 _ ‘

Manual Soldering

e Use a soldering iron of 25 W or less. Adjust the
temperature of the soldering iron below 300 °C

e Finish soldering within 3 s
¢ Handle products only after the temperature has cooled off

Document Number: 81806
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www.vishay.com
273



TSOP752.., TSOP754..

Vishay Semiconductors

IR Receiver Modules for Remote

Control Systems

VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
255 °C max. 260 °C
2501 240 °C 245 °C
— 217 °C
200 e 5
. max. 20 s
€ 150
= max. 120's max. 100 s
100 4
504 max. Ramp Up 3°C/s  rmay Ramp Down 6 °Cls
0 T T T T T
0 50 100 150 200 250 300
19800 1) max. 2 cycles allowed

TAPING VERSION TSOP..TR DIMENSIONS in millimeters
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Drawing-No.: 9.700-5337.01-4
Issue: 1; 16.10.08
21577
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TAPING VERSION TSOP..TT DIMENSIONS in millimeters

Drawing-No.: 9.700-5338.01-4
Issue: 3; 09.06.09
21578
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technical drawings
according to DIN
specifications

Document Number: 81806
Rev. 1.5, 05-Jul-10

www.vishay.com
275



TSOP752.., TSOP754..

\_ 4
VISHAY.
Vishay Semiconductors

IR Receiver Modules for Remote
Control Systems

REEL DIMENSIONS in millimeters

16,475

Drawing-No.: 9.800-5052.V2-4
Issue: 1. 07.05.07

16734

LEADER AND TRAILER DIMENSIONS in millimeters

Trailer

250 min.

Form of fhe leave open
of the wheel is supplier specific

Dimension acc. to IECEN 60 286-3
Tape width 16

=&

technical drawings
according to DIN
specifications

Leader
no devices devices no devices
/]
End W W Stan
1/
min. 200 min. 400
9611818

COVER TAPE PEEL STRENGTH
According to DIN EN 60286-3
0.1Nto1.3N

300 + 10 mm/min.

165° to 180° peel angle

LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.
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VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
Item-description - 18
Item-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWW)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC

Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
Long bar code top Type Length
Item-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
Short bar code bottom Type Length
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17

DRY PACKING

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

Label

15973

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C

e Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

LEVEL
CAUTION
This bag contain
MOISTURE —SENSITIVE DEVICES

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. Afier this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.

3. Devices require baking before mounting if:
Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b is not met.

4. If baking is required, devices may be baked for:
192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or
96 hours at 60+5°Cand <5%RH For all device containers  or
24 hiours at 125£5°C Not suitable for reels or tubes
Bag Seal Date:
(If blank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943
Example of JESD22-A112 level 4 label
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ESD PRECAUTION VISHAY SEMICONDUCTORS STANDARD

Proper storage and handling procedures should be followed BAR CODE LABELS

to prevent ESD damage to the devices especially when they The Vishay Semiconductors standard bar code labels are

are removed from the antistatic shielding bag. Electro-static printed at final packing areas. The labels are on each

sensitive devices warning labels are on the packaging. packing unit and contain Vishay Semiconductors specific
data.
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20953

MECHANICAL DATA
Pinning:
1,4=GND, 2 =Vg, 3=0UT

FEATURES
* Very low supply current
e Photo detector and preamplifier in one Ph-free

package
e Compatible also with short burst dataformats

e Supply voltage: 2.5 Vto 5.5V
¢ Improved immunity against ambient light RoHS
e Capable of side or top view COMPLIANT

e Two lenses for high sensitivity and wide G[:j.i"ﬁ *
receiving angle

¢ Insensitive to supply voltage ripple and noise

e Narrow optical filter to reduce interference from plasma
TV emissions

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP753.., TSOP755.. series are a two lens
miniaturized receiver module for infrared remote control
systems. One PIN diode per lens and a preamplifier are
assembled on a leadframe, the epoxy lens cap is designed
as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP753.. is compatible with all
common IR remote control data formats. It is optimized to
suppress almost all spurious pulses from energy saving
fluorescent lamps. The TSOP755.. has an excellent noise
suppression. It is immune to dimmed LCD backlighting and
any fluorescent lamps. AGC3 and AGC5 may also suppress
some data signals in case of continuous transmission.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY NOISY ENVIRONME(I;I\'(I;%I:;\)ND SHORT BURSTS VERY NOISY EBTJ\SS-?S"‘(T\ZZL)S AND SHORT
30 kHz TSOP75330 TSOP75530

33 kHz TSOP75333 TSOP75533

36 kHz TSOP75336 TSOP75536

38 kHz TSOP75338 TSOP75538

40 kHz TSOP75340 TSOP75540

56 kHz TSOP75356 TSOP75556

BLOCK DIAGRAM

Band mo-

De:
pass dulator

APPLICATION CIRCUIT

171707

Transmitter

wi
TSALxxxx

The external components R and C4 are optional

to improve the robustness against electrical overstress
(typical values are Ry = 100 Q, C = 0.1 pF).

The output voltage V,, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.

** Please see document “Vishay Material Category Policy”: www.vishay.com/doc?99902
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage Vs -03to+6 \
Supply current Is 3 mA
Output voltage Vo -0.3to (Vs + 0.3) \
Output current lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0+ 85 °C
Operating temperature range Tamb -25t0+ 85 °C
Power consumption Tamb < 85 °C Ptot 10 mwW

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vs 2.5 5.5 \Y
E,=0,Vg=3.3V Isp 0.27 0.35 0.45 mA
Supply current -
E, = 40 klx, sunlight Isn 0.45 mA
E, =0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
I =250 mA
losL = 0.5 MA, Ee = 0.7 mW/m2,
Output voltage low test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.15 0.35 mW/m?2
test signal see fig. 1
) - tpi = 5/fo < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
L Angle of half transmission
Directivity distance P12 + 50 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

g.| Optical Test Signal 0.4
¢| (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f = fy, t = 10 ms) 035
- .
S
=~ 0.3
I I £
N t = Output Pulse Width
) g 025 0UP
T E 0.2 //\
g L~ ]
*) tpi = 6/fg is recommended for optimal function 5 015
Outout Signal % Input Burst Length
v utput Signal 14337 [e) 0.1
o ) 3ffy < tg < 9y ‘s
v 2t~ dffg < to < 1y + 6/t =% 005F  2=950nm,
OH optical test signal, fig. 1
0
VoL W 1o? t 0.1 1 10 100 1000 10000
20760 E, - Irradiance (mW/m2)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
www.vishay.com Document Number: 81939
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Optical Test Signal

t=60ms

Output Signal, (see fig. 4) 948134
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T

Fig. 3 - Output Function
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20744 E, - Irradiance (mW/m?)
Fig. 4 - Output Pulse Diagram
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Fig. 5 - Frequency Dependence of Responsivity
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20745
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E,

20746

Fi

E - Max. Field Strength (V/m)

2074

- Threshold Irradiance (mW/m2)

Vishay Semiconductors

4
Correlation with Ambient Light Sources:
3.5 }-10 W/m2 = 1.4 kix (Std. illum. A, T = 2855 K)
10 W/m2 = 8.2 kix (Daylight, T = 5900 K)
3 1 1
Wavelength of Ambient /
2.5 [~ jjjumination: % = 950 nm /
. /
15 /
1 y
05 /|
|~
0
0.01 0.1 1 10 100

E, - Ambient DC Irradiance (W/m?)

Fig. 6 - Sensitivity in Bright Ambient
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Fig. 8 - Sensitivity vs. Electric Field Disturbances
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Fig. 10 - Sensitivity vs. Ambient Temperature
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Fig. 12 - Horizontal Directivity
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Fig. 13 - Vertical Directivity
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SUITABLE DATA FORMAT
The TSOP753.., TSOP755.. series are designed to suppress

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the =
band-pass center frequency (e.g. 38 kHz) and fulfill the 5
conditions in the table below. 2
When a data signal is applied to the TSOP753.. and -
TSOP755.. in the presence of a disturbance signal, the | : |
sensitivity of the receiver is reduced to insure that no IR Signal from Fluorescent
spurious pulses are present at the output. Some examples Lamp with Low Modulation
of disturbance signals which are suppressed are: ‘ ‘
e DC light (e.g. from tungsten bulb or sunlight) 0 5 ) 10 18 2
; ) 16920 Time (ms)
¢ Continuous signals at any frequency
e Strongly or weakly modulated noise from fluorescent Fig. 14 - 1R ,St‘ir?'ca' frl\oﬂmd':'luct’,'esce”t Lamp
lamps with electronic ballasts (see figure 14 or figure 15) with Low Nodulation
T T
IR Signal from Fluorescent
Lamp with High Modulation
k.
(=2}
S
c
0 5 10 15 20
16921 Time (ms)
Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP753.. TSOP755..
Minimum burst length 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 35 cycles 6 to 24 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 35 cycles 24 cycles
a minimum gap time in the data stream is
needed of > 4 x burst length >25ms
Maximum number of continuous short 2000 2000
bursts/second
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code no no
Recommended for XMP format yes yes
Recommended for RCMM code yes yes
Recommended for RECS-80 code yes yes
Suppression of interference from fluorescent Most common disturbance signals are Most common disturbance signals are
lamps suppressed suppressed
Note
e For data formats with long bursts please see the datasheet for TSOP752.., TSOP754.. .
Document Number: 81939 www.vishay.com
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PACKAGE DIMENSIONS in millimeters

mold residue 02

mold residue

(1.8)

05 +0.1
(4x)

‘——»“: (=Jo1s[A]

@2 Pick and place area

Tool separation line

12 02
\l

=&

technical drawings
according to DIN
specifications

Not indicated tolerances  0.15

[ =N

(1.65)
22

Proposed hole layout
from component side
(for reference only)

Marking area

Drawing-No.: 6.550-5297.01-4
Issue: 3; 02.09.09
21576

ASSEMBLY INSTRUCTIONS
Reflow Soldering

e Reflow soldering must be done within 72 h while stored
under a max. temperature of 30°C, 60 % RH after
opening the dry pack envelope

e Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

naidoe

3x1.27=381

127 ‘

q
0.8

1.

Manual Soldering

e Use a soldering iron of 25 W or less. Adjust the
temperature of the soldering iron below 300 °C

¢ Finish soldering within 3 s
¢ Handle products only after the temperature has cooled off

www.vishay.com
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
255 °C max. 260 °C
25012 523 +& 245 °C
—217°C
200 e 5
. max. 20 s
& 150
= max. 120 s max. 100 s
100 4
504 max. Ramp Up 3°C/s  rmay Ramp Down 6 °Cls
0 T T T T T
0 50 100 150 200 250 300
19800 e max. 2 cycles allowed

TAPING VERSION TSOP..TR DIMENSIONS in millimeters

- 4o
o
[ @
«©
7.
16
7.5
1.75 |—————

U E 5B
< —
®1-5\$
- o]
o ==
o)
@ & J
-
o |
° £
@
3
— O &
. BT =
<+ e} technical drawings
according to DIN
specifications
Drawing-No.: 9.700-5337.01-4
Issue: 1; 16.10.08
21577
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TAPING VERSION TSOP..TT DIMENSIONS in millimeters

| T

0.3

3.35

i

Drawing-No.: 9.700-5338.01-4
Issue: 3; 09.06.09
21578

@ 1.5 min.

Direction of feed

=&

technical drawings
according to DIN
specifications
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REEL DIMENSIONS in millimeters

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

Reel hub  2:1

Drawing-No.: 9.800-5052.V2-4
Issue: 1. 07.05.07

16734

LEADER AND TRAILER DIMENSIONS in millimeters

259 min.

Form of fhe leave open
of the wheel is supplier specific

Dimension acc. to IECEN 60 286-3
Tape width 16

=&

technical drawings
according to DIN
specifications

Trailer Leader
no devices devices no devices
/]
End W W Stan
1/
min. 200 min. 400
9611818

COVER TAPE PEEL STRENGTH
According to DIN EN 60286-3
0.1Nto1.3N

300 + 10 mm/min.

165° to 180° peel angle

LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.

Document Number: 81939
Rev. 1.5, 19-Jul-10
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VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
Item-description - 18
Item-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWW)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC
Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
Long bar code top Type Length
ltem-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
Short bar code bottom Type Length
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17
DRY PACKING After more than 72 h under these conditions moisture

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

Label

15973

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C

e Storage humidity < 60 % RH max.

content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

LEVEL
CAUTION
ity vagconains E
MOISTURE —SENSITIVE DEVICES.

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. Afier this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.

3. Devices require baking before mounting if:
Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b s not met.

4. If baking is required, devices may be baked for:
192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or
96 hours at 60+5°Cand <5%RH For all device containers  or
24 hours at 1255°C Not suitable for reels or tubes
Bag Seal Date:
(If blank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943
Example of JESD22-A112 level 4 label
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ESD PRECAUTION

Proper storage and handling procedures should be followed
to prevent ESD damage to the devices especially when they
are removed from the antistatic shielding bag. Electro-static
sensitive devices warning labels are on the packaging.

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

VISHAY SEMICONDUCTORS STANDARD
BAR CODE LABELS

The Vishay Semiconductors standard bar code labels are
printed at final packing areas. The labels are on each

packing unit and contain Vishay Semiconductors specific
data.

BAR CODE PRODUCT LABEL
EXAMPLE:
!

M

Lof2; 1910263012 A

£ I > fe e o Y
It agion .

S iLbemes  wannETT Senar NAMsongdliaD HiIF

’\8 19 Operator 387  ChkD'F96 RoH§| B~ i

22178
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TSOP772.., TSOP774.. VISHAY.
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Continuous data transmission possible
* Very low supply current Pb-free

e Photo detector and preamplifier in one
package

e Internal filter for PCM frequency

e Supply voltage: 2.7 Vto 5.5V gﬁ’mg
¢ Improved immunity against ambient light GREEN
e Capable of side or top view (5-2008)%*

* Insensitive to supply voltage ripple and noise

e Two lenses for high sensitivity and wide receiving angle

e Narrow optical filter to reduce interference from plasma
TV emissions

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP772.., TSOP774.. series are two lens miniaturized
receiver modules for infrared remote control systems. One
PIN diode per lens and a preamplifier are assembled on a
leadframe, the epoxy lens cap is designed as an IR filter.
The demodulated output signal can be directly decoded by
a microprocessor. The TSOP772.. is compatible with all
common IR remote control data formats. The TSOP774.. is
optimized to suppress almost all spurious pulses from
energy saving fluorescent lamps but will also suppress
some data signals.

This component has not been qualified according to
automotive specifications.

MECHANICAL DATA
Pinning:
1,4=GND, 2 =Vg, 3=0UT

PARTS TABLE

STANDARD APPLICATIONS NOISY ENVIRONMENTS AND SHORT BURSTS
CARRIER FREQUENCY (AGC2/AGCS) (AGC4)
30 kHz TSOP77230 TSOP77430
33 kHz TSOP77233 TSOP77433
36 kHz TSOP77236 TSOP77436
36.7 kHz TSOP77237 TSOP77437
38 kHz TSOP77238 TSOP77438
40 kHz TSOP77240 TSOP77440
56 kHz TSOP77256 TSOP77456
BLOCK DIAGRAM APPLICATION CIRCUIT
171707
O 2 Transmitter
Vs TSXin_txxxx
3 [
ouT ! ﬁz
% R

Band Demo-
II
The external components Rq and C are optional
GND to improve the robustness against electrical overstress
(typical values are Ry = 100 Q, C1 = 0.1 pF).
204451 The output voltage V,, should not be pulled down to a level
below 1V by the external circuit.
The capacitive load at the output should be less than 2 nF.

** Please see document “Vishay Material Category Policy”: www.vishay.com/doc?99902

www.vishay.com Document Number: 83345
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage Vs -03to+6 \
Supply current Is 5 mA
Output voltage Vo -0.3to (Vs +0.3) Vv
Output current lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0+ 85 °C
Power consumption Tamp <85 °C Piot 10 mW

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
Supply current -
E, = 40 klIx, sunlight IsH 0.95 mA
Supply voltage Vs 2.7 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 40 m
I =400 mA
losL = 0.5 MA, E¢ = 0.7 mW/m?2,
Output voltage low test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Eg min. 0.3 0.45 mW/m?
test signal see fig. 1
. . . tpi = 5/fo < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
s Angle of half transmission
Directivity distance P12 +50 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E, | Optical Test Signal

(IR diode TSAL6200, I = 0.4 A, 30 pulses, f = fo, t = 10 ms)

*tpi = 10/fy is recommended for optimal function

Vo Output Signal
0 7/ <ty < 15/

Vor

2ty - 5/fg < too <ty + 6/fg

16110

2)

1.0 ‘ ‘
—~ 09 Output Pulse Width —
[%2)
£ 0.8 an L] -\n/‘\ f+' '*l—
s YT
k]
§ 0.7 Input Burst Length __|
B ool
2 o6
e U
S5 05
o
=]
O o4
2 0.3 A =950 nm,
- : Optical Test Signal, Fig.1
0.2 | | |

tg?) tpo

Fig. 1 - Output Active Low

0.1 1 10 102 10°  10*  10°

21391 E, - Irradiance (mW/m?)

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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; . —~ 4
Optical Test Signal NE Correlation with Ambient Light Sources:
Ee S as|0 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
€ 10 W/m? = 8.2 kLx (Daylight, T = 5900 K)
e 3 | |
o
S 25 | Wavelength of Ambient /
t g ' lllumination: A = 950 nm /
£ 2
k]
t=60ms 5 /
2 s
[
Y /
Output Signal, (see fig. 4) 948134 < 1 /
Vo = /
£ 05
Von E I
w0
Voo LI 1111 LI 0.01 01 1 10 100
ton L J tott t 20757 E, - Ambient DC Irradiance (W/m?)
Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 T gg 1.0 T
2 o7 Ton s 09 f=f,
£ - =\ A~
£ _J’r '~\-I’\ E os ‘
E 0.6 = RO 2 07 ‘ I
> o5 B et & f =30 kHz I
% : To ] 0.6
o = )\ /
- 0.4 = 0.5 7
2 ., 2 oa ﬂ" /
3 R [
Q g 0.3
5 02 T o2
= A =950 nm, : f=10 kHz
g 01 Optical Test Signal, Fig. 3 £ 04 L
Ll | | | ud ‘ f=100 Hz
0 0
0.1 1 10 10? 10° 10* 10° 1 10 100 1000
21392 E, - Irradiance (mW/m?) 21394  AVspyg - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
12 500 T~
—~ 450
€ ﬂ
1. S
z 0 /\ S 400
S os ) 350
73 [
é / \ 2 300
— 06 o 250
: \ 3
. \ i 200
o 04 / ><.
g / \4 3 150
£ f=f,+5% .
€ o 100
0.2 w
© Af(3dB) =1/10
w ‘ (3dB) =1y ‘ 50
0.0 0

0.7 0.9 11

16925 f/fo - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

20747

500

1000 1500 2000 2500 3000
f - EMI Frequency (MHz)

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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0.7 = 7N
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04 —* /
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021 TSOP774..
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0.1 s feoelt
f= 38 kHz, E, = 2 mW/m?
. A X

Max. Envelope Duty Cycle

0

0 20 40 60 80 100 120

213%.9  Byrst Length (number of cycles/burst)

Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length
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21397 Tamb - Ambient Temperature (°C)

Fig. 10 - Sensitivity vs. Ambient Temperature
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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0o 100 20° a0°
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09 50°
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21427 d, - Relative Transmission Distance

Fig. 12 - Horizontal Directivity
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21428 d, - Relative Transmission Distance

Fig. 13 - Vertical Directivity
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Fig. 14 - Sensitivity vs. Supply Voltage
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SUITABLE DATA FORMAT

The TSOP772.., TSOP774.. series are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 40 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP772.., TSOP774..
in the presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are:

¢ DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 15 or figure 16)

IR Signal

IR Signal from Fluorescent
Lamp with Low Modulation

0 5
16920

10 15 20
Time (ms)

Fig. 15 - IR Signal from Fluorescent Lamp
with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

IR Signal

16921

10 15 20
Time (ms)

Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP772.. TSOP774..
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >12 cycles >12 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 800 1300
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) yes yes
Recommended for Sharp code yes yes
Suppression of interference from fluorescent lamps Mgisgt n(;(?:an:;guc:;;tr:;t;%ce E\:iegn nt;ﬁr:rnewesslgs;?er:::ge

Note

e For data formats with short bursts please see the datasheet of TSOP773.. .
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PACKAGE DIMENSIONS in millimeters

IR Receiver Modules for Remote
Control Systems
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Proposed hole layout
from component side
(for reference only)
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Marking area

Drawing-No.: 6.550-5297.01-4
Issue: 3; 02.09.09
21576

ASSEMBLY INSTRUCTIONS
Reflow Soldering

¢ Reflow soldering must be done within 72 h while stored
under a max. temperature of 30°C, 60 % RH after
opening the dry pack envelope

Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

3x1.27=381

1.27 ‘
0.8

Manual Soldering

e Use a soldering iron of 25 W or less. Adjust the
temperature of the soldering iron below 300 °C

¢ Finish soldering within 3 s

¢ Handle products only after the temperature has cooled off

1.8
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
255 °C max. 260 °C
2501 240 °C 245 °C
— 217 °C
200 e 5
. max. 20 s
€ 150
= max. 120's max. 100 s
100 4
504 max. Ramp Up 3°C/s  rmay Ramp Down 6 °Cls
0 T T T T T
0 50 100 150 200 250 300
19800 1) max. 2 cycles allowed

TAPING VERSION TSOP..TR DIMENSIONS in millimeters
’]W
!

=

0.3

‘ 3
74
16
7.5
1.75 —
o _ 1.34 rgf.
j/\ I [ p—
e 1o B
O -
215 $
S Y S
O oy
o L]
P
o |
o !
8
k<)
@
8
763 i | 5 %
L, o
< $ technical drawings
according to DIN
specifications
Drawing-No.: 9.700-5337.01-4
Issue: 1; 16.10.08
21577
www.vishay.com Document Number: 83345

296 Rev. 1.0, 07-Jul-10



TSOP772.., TSOP774..

IR Receiver Modules for Remote
Control Systems

TAPING VERSION TSOP..TT DIMENSIONS in millimeters

Drawing-No.: 9.700-5338.01-4
Issue: 3; 09.06.09
21578
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REEL DIMENSIONS in millimeters

16,475

250 min.

Form of fhe leave open
of the wheel is supplier specific

Dimension acc. to IECEN 60 286-3

Tape width 16
technical drawings
Drawing-No. 9.800-5052.V2-4 g
Issue: 1. 07.05.07
16734
LEADER AND TRAILER DIMENSIONS in millimeters
Trailer Leader
no devices devices no devices
/]
1/
min. 200 min. 400
96 11818

COVER TAPE PEEL STRENGTH
According to DIN EN 60286-3
0.1Nto1.3N

300 + 10 mm/min.

165° to 180° peel angle

LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.
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VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
Item-description - 18
Item-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWW)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC

Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
Long bar code top Type Length
Item-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
Short bar code bottom Type Length
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17

DRY PACKING

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

Label

15973

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C

e Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

LEVEL
CAUTION
This bag contain
MOISTURE —SENSITIVE DEVICES

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. Afier this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.

3. Devices require baking before mounting if:
Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b is not met.

4. If baking is required, devices may be baked for:
192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or
96 hours at 60+5°Cand <5%RH For all device containers  or
24 hiours at 125£5°C Not suitable for reels or tubes
Bag Seal Date:
(If blank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943
Example of JESD22-A112 level 4 label
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ESD PRECAUTION VISHAY SEMICONDUCTORS STANDARD

Proper storage and handling procedures should be followed BAR CODE LABELS

to prevent ESD damage to the devices especially when they The Vishay Semiconductors standard bar code labels are

are removed from the antistatic shielding bag. Electro-static printed at final packing areas. The labels are on each

sensitive devices warning labels are on the packaging. packing unit and contain Vishay Semiconductors specific
data.
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TSOP773..
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Continuous data transmission possible
* Very low supply current Pi-free

e Photo detector and preamplifier in one
package

e Internal filter for PCM frequency

e Supply voltage: 2.7 Vto 5.5V gﬁmﬁ
¢ Improved immunity against ambient light GREEN
e Capable of side or top view (5-2008)**

¢ Insensitive to supply voltage ripple and noise

e Two lenses for high sensitivity and wide receiving angle

e Narrow optical filter to reduce interference from plasma
TV emissions

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

20953

MECHANICAL DATA

Pinning: DESCRIPTION
The TSOP773.. is a two lens miniaturized receiver module
1,4=GND, 2 =Vg, 3=0UT . )

s for infrared remote control systems. One PIN diode per lens
and a preamplifier are assembled on a leadframe, the epoxy
lens cap is designed as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP773.. is optimized to better
suppress spurious pulses from fluorescent lamps, LCD,
TVs, or plasma displays.
This component has not been qualified according to
automotive specifications.
PARTS TABLE
CARRIER FREQUENCY NOISY ENVIRONMENTS AND SHORT BURSTS (AGC3)
30 kHz TSOP77330
33 kHz TSOP77333
36 kHz TSOP77336
36.7 kHz TSOP77337
38 kHz TSOP77338
40 kHz TSOP77340
56 kHz TSOP77356
BLOCK DIAGRAM APPLICATION CIRCUIT
17170_7
2 Transmitter | [|R receiver
Vg wi _—
TSALxXxxx o
3 - =3
1 1 ] = )
o = B fEeme out IR NS
dulat ! N
\\\« pass ulator » :““, \:\ .;.A
L The external components Ry and C4 are optional
PN GND to improve the robustness against electrical overstress

(typical values are Ry = 100 Q, C1 = 0.1 pF).

204451 The output voltage V,, should not be pulled down to a level
below 1 V by the external circuit.

The capacitive load at the output should be less than 2 nF.

** Please see document “Vishay Material Category Policy”: www.vishay.com/doc?99902
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage Vs -03to+6 \
Supply current Is 5 mA
Output voltage Vo -0.3to (Vs +0.3) Vv
Output current lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25to0 + 85 °C
Operating temperature range Tamb -25to0 + 85 °C
Power consumption Tamp <85 °C Piot 10 mWwW

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
Supply current -
E, = 40 klx, sunlight IsH 0.95 mA
Supply voltage Vs 2.7 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 40 m
I =400 mA
losL = 0.5 MA, E¢ = 0.7 mW/m2,
Output voltage low test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.3 0.45 mW/m?
test signal see fig. 1
. . . tpi - 5/f6 < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
A, Angle of half transmission
Directivity distance P12 +50 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E Optical Test Signal 0.35
¢! (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f = fo, t=10ms)
& 030
£
I ! :C: 0.95 Output Pulse Width _ |
t 3
5 R B P P N N 2
T 8 Jy
> e e el s sl
R ) . ) o o015
) t,i = 6/fg is recommended for optimal function =
3 Input Burst Length
Output Signal 14337 g 0.10 I
Vo 1 :
3/fy <ty < 9 9
v, 21,0 4ffg < Ly <t + 6/ = 005 _A=950nm,
OH pi " 70 = Tpo = Fpi o Optical Test Signal, Fig.1
0 1 1 1
VoL 1) 2) t 0.1 1 10 1020 10°  10¢  10°
ty too .
21391_1 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
www.vishay.com Document Number: 83346
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Optical Test Signal

t=60ms

Output Signal, (see fig. 4) 948134
Vo

o L
oL e

Fig. 3 - Output Function

0.8 T
2 T
£ . ’,,-J\-\ ,w\[--vms_
EY 7
3 l. n | Al YA NS p .
=1 1) v RCECRS
o 0.5 —
o 1 To
=3
3 o4
s % =950 nm,
ko8 Opical Test Signal, Fig. 3
5
02 [
0.1 1 10 102 10°  10*  10°
213921 E, - Irradiance (mW/m2)
Fig. 4 - Output Pulse Diagram
1.2
> 10
£ /\
2
S 08
o
7]
< / \
. 06
°©
2 /\
‘o 04 A N
u f 2
£ =f,£5%
£ (]
0.2
ue Af(3dB) = /10
| |
0.7 0.9 1.1 1.3
16925 f/fo - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

IS

Correlation with Ambient Light Sources:
3.5 |10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K).
10 W/m? = 8.2 kLx (Daylight, T = 5900 K)
3 1 1

Wavelength of Ambient l
llumination: 2 = 950 nm /

1.5 /
/

25 [—

E¢ min. - Threshold Irradiance (mW/m?)

1 /
0. /
g [
0
0.01 0.1 1 10 100
. ' 5
20757 E, - Ambient DC Irradiance (W/m?)

Fig. 6 - Sensitivity in Bright Ambient
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£ oo f=f

= | 0
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T ooz

S o f=10 kHz

< o ‘

. f=100 Hz
1 10 100 1000

21394 AVsgys - AC Voltage on DC Supply Voltage (mV)

Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
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E - Max. Field Strength (V/m)

500 1000 1500 2000 2500 3000

20747 f - EMI Frequency (MHz)

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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g 05 / 0.9 50°
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Uoos TSOP773 038 60°
© o
S o2 70
0.1 80°
E, =2 mW/m?2
0
06 04 02 0
0O 20 40 60 80 100 120 140
21590-7 Burst Length (number of cycles/burst) 21427 d, - Relative Transmission Distance
Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length Fig. 12 - Horizontal Directivity
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Fig. 10 - Sensitivity vs. Ambient Temperature Fig. 13 - Vertical Directivity
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength

Fig. 14 - Sensitivity vs. Supply Voltage
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SUITABLE DATA FORMAT

The TSOP773.. is designed to suppress spurious output
pulses due to noise or disturbance signals. Data and
disturbance signals can be distinguished by the devices
according to carrier frequency, burst length and envelope
duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 40 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP773.. in the
presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are:

e DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 15 or figure 16)

IR Receiver Modules for Remote
Control Systems

IR Signal

16920

IR Signal

16921

Vishay Semiconductors

I I I
IR Signal from Fluorescent
Lamp with Low Modulation

0 5 10 15 20
Time (ms)

Fig. 15 - IR Signal from Fluorescent Lamp
with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

0 5 10 15 20
Time (ms)

Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP773..

Minimum burst length

6 cycles/burst

After each burst of length

6 to 35 cycles

a minimum gap time is required of >10 cycles
For bursts greater than 35 cycles
a minimum gap time in the data stream is needed of > 6 x burst length
Maximum number of continuous short bursts/second 2000
Recommended for NEC code yes
Recommended for RC5/RC6 code yes
Recommended for Sony code yes
Recommended for RECS-80 code yes
Recommended for RCMM code yes
Recommended for r-step code yes
Recommended for XMP code yes

Suppression of interference from fluorescent lamps

Even critical disturbance signals are suppressed (e.g. waveform of figure 15)

Note

e For data formats with long bursts (10 carrier cycles or longer) we recommend the TSOP772.., TSOP774.. because of the better noise

suppression.

Document Number: 83346
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PACKAGE DIMENSIONS in millimeters

mold residue

mold residue

A
32

25

(1.8)

0501 M
T
ax[127 ]

1.2 0.2
\l

=&

technical drawings
according to DIN
specifications.

Not indicated tolerances = 0.15

Proposed hole layout
from component side
(for reference only)

(22) Pick and place area
=MN=| } =1 =N
} ‘
T ‘/ . 1 .
g o
+ + E
|
. i 4

(R1.3)

Marking area

Drawing-No.: 6.550-5297.01-4
Issue: 3; 02.09.09
21576

ASSEMBLY INSTRUCTIONS
Reflow Soldering

e Reflow soldering must be done within 72 h while stored
under a max. temperature of 30°C, 60 % RH after
opening the dry pack envelope

Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

3x1.27=381

1.27 ‘
0.8

Manual Soldering

e Use a soldering iron of 25 W or less. Adjust the
temperature of the soldering iron below 300 °C

¢ Finish soldering within 3 s
¢ Handle products only after the temperature has cooled off

4
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
255 °C max. 260 °C
25012 523 +& 245 °C
—217°C
200 e 5
. max. 20 s
& 150
= max. 120 s max. 100 s
100 4
504 max. Ramp Up 3°C/s  rmay Ramp Down 6 °Cls
0 T T T T T
0 50 100 150 200 250 300
19800 e max. 2 cycles allowed

TAPING VERSION TSOP..TR DIMENSIONS in millimeters
’]W
o
, -
\

71

0.3

33

N
o

I
|
1

R - BT
© —
01-5\$
- o
o ==
o]
@ ),
12 2
«© ?
i
©
3
. = — 5
N = =
<+ e} technical drawings
according to DIN
specifications
Drawing-No.: 9.700-5337.01-4
Issue: 1; 16.10.08
21577
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TAPING VERSION TSOP..TT DIMENSIONS in millimeters

Drawing-No.: 9.700-5338.01-4
Issue: 3; 09.06.09
21578
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technical drawings
according to DIN
specifications
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REEL DIMENSIONS in millimeters

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

Reel hub  2:1

Drawing-No.: 9.800-5052.V2-4
Issue: 1. 07.05.07

16734

LEADER AND TRAILER DIMENSIONS in millimeters

259 min.

Form of fhe leave open
of the wheel is supplier specific

Dimension acc. to IECEN 60 286-3
Tape width 16

=&

technical drawings
according to DIN
specifications

Trailer Leader
no devices devices no devices
/]
End W W Stan
1/
min. 200 min. 400
9611818

COVER TAPE PEEL STRENGTH
According to DIN EN 60286-3
0.1Nto1.3N

300 + 10 mm/min.

165° to 180° peel angle

LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.
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VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
Item-description - 18
Item-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWW)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC
Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
Long bar code top Type Length
ltem-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
Short bar code bottom Type Length
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17
DRY PACKING After more than 72 h under these conditions moisture

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

Label

15973

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C

e Storage humidity < 60 % RH max.

content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

LEVEL
CAUTION
ity vagconains E
MOISTURE —SENSITIVE DEVICES.

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. Afier this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.

3. Devices require baking before mounting if:
Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b s not met.

4. If baking is required, devices may be baked for:
192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or
96 hours at 60+5°Cand <5%RH For all device containers  or
24 hours at 1255°C Not suitable for reels or tubes
Bag Seal Date:
(If blank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943
Example of JESD22-A112 level 4 label
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ESD PRECAUTION

Proper storage and handling procedures should be followed
to prevent ESD damage to the devices especially when they
are removed from the antistatic shielding bag. Electro-static
sensitive devices warning labels are on the packaging.

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

VISHAY SEMICONDUCTORS STANDARD
BAR CODE LABELS

The Vishay Semiconductors standard bar code labels are
printed at final packing areas. The labels are on each
packing unit and contain Vishay Semiconductors specific

data.
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Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Continuous data transmission possible
* Very low supply current Pb-free

e Photo detector and preamplifier in one
package

e Internal filter for PCM frequency

e Supply voltage: 2.7 Vto 5.5V gﬁ’mg
¢ Improved immunity against ambient light GREEN
e Capable of side or top view (5-2008)%*

* Insensitive to supply voltage ripple and noise

e Low profile 2.35 mm

e Narrow optical filter to reduce interference from plasma
TV emissions

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP772.W, TSOP774.W series are miniaturized
receiver modules for infrared remote control systems. One
PIN diode a preamplifier are assembled on a leadframe, the
epoxy lens cap is designed as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP772..W is compatible with all
common IR remote control data formats. The TSOP774..W
is optimized to suppress almost all spurious pulses from
energy saving fluorescent lamps but will also suppress
some data signals.

This component has not been qualified according to
automotive specifications.

MECHANICAL DATA
Pinning:
1,4=GND, 2 =Vg, 3=0UT

PARTS TABLE
STANDARD APPLICATIONS NOISY ENVIRONMENTS AND SHORT BURSTS
CARRIER FREQUENCY (AGC2/AGCS) (AGC4)
30 kHz TSOP77230W TSOP77430W
33 kHz TSOP77233W TSOP77433W
36 kHz TSOP77236W TSOP77436W
38 kHz TSOP77238W TSOP77438W
40 kHz TSOP77240W TSOP77440W
56 kHz TSOP77256W TSOP77456W
BLOCK DIAGRAM APPLICATION CIRCUIT
17170_7
2 Transmitter
Vs TS/"kvlixxxx
3 T
ouT i %
N LN

The external components Ry and C4 are optional

GND to improve the robustness against electrical overstress
(typical values are Ry = 100 ©, C1 = 0.1 pF).

The output voltage V,, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.

Band Demo-
II

Control circuit

20445-1

** Please see document “Vishay Material Category Policy”: www.vishay.com/doc?99902
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage Vs -03to+6 \
Supply current Is 5 mA
Output voltage Vo -0.3to (Vs +0.3) Vv
Output current lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0+ 85 °C
Power consumption Tamp <85 °C Piot 10 mW

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
Supply current -
E, = 40 klIx, sunlight IsH 0.95 mA
Supply voltage Vs 2.7 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 40 m
I =400 mA
losL = 0.5 MA, E¢ = 0.7 mW/m?2,
Output voltage low test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Eg min. 0.6 0.9 mW/m?
test signal see fig. 1
. . . tpi = 5/fo < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
s Angle of half transmission
Directivity distance P12 +50 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E, | Optical Test Signal

(IR diode TSAL6200, I = 0.4 A, 30 pulses, f = fo, t = 10 ms)

*tpi = 10/fy is recommended for optimal function

Vo Output Signal
0 7/ <ty < 15/

Vor

2ty - 5/fg < too <ty + 6/fg

16110

2)

1.0 ‘ ‘
—~ 09 Output Pulse Width —
[%2)
£ 0.8 an L] -\n/‘\ f+' '*l—
s YT
k]
§ 0.7 Input Burst Length __|
B ool
2 o6
e U
S5 05
o
=]
O o4
2 0.3 A =950 nm,
- : Optical Test Signal, Fig.1
0.2 | | |

tg?) tpo

Fig. 1 - Output Active Low

0.1 1 10 102 10°  10*  10°

21391 E, - Irradiance (mW/m?)

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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7 T T T
Correlation with ambient light sources:

6 | 10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
10 W/m? = 8.2 kLx (Daylight, T = 5900 K)

5 /
/

3 |— Wavelength of Ambient /

Optical Test Signal

t=60ms

lllumination: A = 950 nm

? /

I~

Output Signal, (see fig. 4) 948134

o L]

L 1 0.01 0.1 1 10 100
t
tﬂJ L J Li" o0 Eo- Ambient DC Irradiance (W/m?)

Eqg min. - Threshold Irradiance (mW/m?)
S

Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
_ 0.8 T o~ 13 T /,
£ o7 Ton | § 12 f=f [
< f L‘”_\..\_/\ - E
2 06 T S 10 / /
= O PR L Slre=q- g .
Q — =
8 0.5 Ty 5 09 f =30 kHz
& = o8
5 04 = / 7/
i=3 o 0.7 f=20kHz
S 03 S [ —
o, Q06
5 02 = f=10kH.
= =950 nm, ‘. 08 | g
'_g 0.1 Optical Test Signal, Fig. 3 £ 04 f=100 Hz —
°
. L1 W os \
0.1 1 10 102 10° 10t 10° 1 10 100 1000
21392 E, - Irradiance (mW/m?) 22191 AVsgys - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 T~
— 450
€ ﬁ
z 1.0 /\ S 400
= <
S s =3 350
§ / \ £ 300
[77]
E 0.6 o 250
& / \ £ 200
‘s 04 / AN 3 150
U\Jc' =
£ / f=f,+5% it ‘100
£ o w
ue 02 Af(3dB) =110 50
0.0 ‘ ‘ 0
07 0.9 11 13 w077 0 500 1000 1500 2000 2500 3000
16925 f/fo - Relative Frequency f- EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
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2139610 Byrst Length (number of cycles/burst)

Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length
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22193 d, - Relative Transmission Distance

Fig. 12 - Horizontal Directivity
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Fig. 10 - Sensitivity vs. Ambient Temperature Fig. 13 - Vertical Directivity
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength Fig. 14 - Sensitivity vs. Supply Voltage
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SUITABLE DATA FORMAT

The TSOP772.W, TSOP774.W series are designed to
suppress spurious output pulses due to noise or
disturbance signals. Data and disturbance signals can be
distinguished by the devices according to carrier frequency,
burst length and envelope duty cycle. The data signal

IR Receiver Modules for Remote
Control Systems

should be close to the band-pass center frequency (e.g. 40 ‘:c‘;
kHz) and fulfill the conditions in the table below. n
When a data signal is applied to the TSOP772..W, T
TSOP774..\W in the presence of a disturbance signal, the
sensitivity of the receiver is reduced to insure that no m‘ Signal from‘ Huorescen“
spurious pulses are present at the output. Some examples Lamp with Low Modulation
of disturbance signals which are suppressed are: ‘ ‘
¢ DC light (e.g. from tungsten bulb or sunlight) 0 5 10 15 20
e Continuous signals at any frequency 16920 Time (ms)
* Strongly or weakly modulated noise from fluorescent Fig. 15- 1R %ik?rlial fr[c\)/lmdFlll.Jc;rescent Lamp
lamps with electronic ballasts (see figure 15 or figure 16) with Low Modufation
T T
IR Signal from Fluorescent
Lamp with High Modulation
z
c
[=2}
2
o
0 5 10 15 20
16921 Time (ms)
Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP772.W TSOP774.W
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >12 cycles >12 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 800 1300
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) yes yes
Recommended for Sharp code yes yes
. . Most common disturbance Even extreme disturbance
Suppression of interference from fluorescent lamps signals are suppressed signals are suppressed

Note

e For data formats with short bursts please see the datasheet of TSOP773..W.

www.vishay.com
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PACKAGE DIMENSIONS in millimeters

6.8

IR Receiver Modules for Remote
Control Systems

6.6 £0.1

(3.25)

mold residue

Vishay Semiconductors

center of
sensitive area

0501
(4x)

(=Jo.15[A|

(1)

=&

technical drawings
according to DIN
specifications

Pick and place area

Tool line

I

Not indicated tolerances + 0.15

Proposed hole layout

from component side
(for reference only)

2.05

(15)

Marking area

Drawing-No.: 6.550-5300.01-4
Issue: 2; 02.09.09
21582

ASSEMBLY INSTRUCTIONS
Reflow Soldering

¢ Reflow soldering must be done within 72 h while stored
under a max. temperature of 30°C, 60 % RH after
opening the dry pack envelope

e Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

3x1.27 =3.81

1.27

0.8
Manual Soldering

e Use a soldering iron of 25 W or less. Adjust the
temperature of the soldering iron below 300 °C

¢ Finish soldering within 3 s
¢ Handle products only after the temperature has cooled off

8
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
255 °C max. 260 °C
2501 240 °C 245 °C
— 217 °C
200 e 5
. max. 20 s
€ 150
= max. 120's max. 100 s
100 4
504 max. Ramp Up 3°C/s  rmay Ramp Down 6 °Cls
0 T T T T T
0 50 100 150 200 250 300
19800 1) max. 2 cycles allowed

TAPING VERSION TSOP..TR DIMENSIONS in millimeters

e

-

i
i

[]
]

@1.5min

i

4
Direction of feed

OO 00000 0T O

Drawing-No.: 9.700-5342.01-4 % @

Issue: 1: 23.03.09 technical drawings

21785 according to DIN
specifications
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TAPING VERSION TSOP..TT DIMENSIONS in millimeters

=

|—o

0.3
——H«

~
—127

16

. T
ame T—%-Eg-(
R SR
‘=
s =
1 =3 =&

specifications

Drawing-No.: 9.700-5341.01-4
Issue: 2: 23.03.09
21666
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REEL DIMENSIONS in millimeters

16,475

Drawing-No.: 9.800-5052.V2-4
Issue: 1. 07.05.07

16734

LEADER AND TRAILER DIMENSIONS in millimeters

Trailer

250 min.

Form of fhe leave open
of the wheel is supplier specific

Dimension acc. to IECEN 60 286-3
Tape width 16

=&

technical drawings
according to DIN
specifications

Leader
no devices devices no devices
/]
End W W Stan
1/
min. 200 min. 400
9611818

COVER TAPE PEEL STRENGTH
According to DIN EN 60286-3
0.1Nto1.3N

300 + 10 mm/min.

165° to 180° peel angle

LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.
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VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
Item-description - 18
Item-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWW)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC

Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
Long bar code top Type Length
Item-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
Short bar code bottom Type Length
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17

DRY PACKING

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

Label

15973

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C

e Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

LEVEL
CAUTION
This bag contain
MOISTURE —SENSITIVE DEVICES

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. Afier this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.

3. Devices require baking before mounting if:
Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b is not met.

4. If baking is required, devices may be baked for:
192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or
96 hours at 60+5°Cand <5%RH For all device containers  or
24 hiours at 125£5°C Not suitable for reels or tubes
Bag Seal Date:
(If blank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943
Example of JESD22-A112 level 4 label
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ESD PRECAUTION

Proper storage and handling procedures should be followed
to prevent ESD damage to the devices especially when they
are removed from the antistatic shielding bag. Electro-static
sensitive devices warning labels are on the packaging.

VISHAY SEMICONDUCTORS STANDARD
BAR CODE LABELS

The Vishay Semiconductors standard bar code labels are
printed at final packing areas. The labels are on each
packing unit and contain Vishay Semiconductors specific
data.

BAR CODE PRODUCT LABEL

T

pucko TSOPTS236TT R

gy 2 o> o dend Mm

16 od

B EHLPINES  MachoeTZ Sevu\‘ issgatie H/F
Ll ORkD'F96 RoHS| pyfn

22178
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FEATURES
e Continuous data transmission possible
* Very low supply current Pi-free

e Photo detector and preamplifier in one
package

e Internal filter for PCM frequency

e Supply voltage: 2.7 Vto 5.5V gﬁmﬁ
¢ Improved immunity against ambient light GREEN
e Capable of side or top view (5-2008)**

¢ Insensitive to supply voltage ripple and noise

e Low profile 2.35 mm

e Narrow optical filter to reduce interference from plasma
TV emissions

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP773..W is a miniaturized receiver module for
infrared remote control systems. One PIN diode per lens and
a preamplifier are assembled on a leadframe, the epoxy lens
cap is designed as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP773..W is optimized to better
suppress spurious pulses from fluorescent lamps, LCD,
TVs, or plasma displays.

This component has not been qualified according to
automotive specifications.

MECHANICAL DATA
Pinning:
1,4=GND, 2 =Vg, 3=0UT

PARTS TABLE
CARRIER FREQUENCY NOISY ENVIRONMENTS AND SHORT BURSTS (AGC3)
30 kHz TSOP77330W
33 kHz TSOP77333W
36 kHz TSOP77336W
38 kHz TSOP77338W
40 kHz TSOP77340W
56 kHz TSOP77356W
BLOCK DIAGRAM APPLICATION CIRCUIT
17170_7
2 Transmitter
Vg with
TSALxXxxx
3 T
1 1
Band Demo- ouT H 1
\:\ Input HAGC H pass H dulator E H \:\
t i T 1,4 ——--
L The external components Ry and C are optional
PIN GND to improve the robustness against electrical overstress
(typical values are Ry = 100 ©, C1 = 0.1 pF).

204451 The output voltage V,, should not be pulled down to a level
below 1V by the external circuit.
The capacitive load at the output should be less than 2 nF.

** Please see document “Vishay Material Category Policy”: www.vishay.com/doc?99902
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage Vs -03to+6 \
Supply current Is 5 mA
Output voltage Vo -0.3to (Vs +0.3) Vv
Output current lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25to0 + 85 °C
Operating temperature range Tamb -25to0 + 85 °C
Power consumption Tamp <85 °C Piot 10 mWwW

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
Supply current -
E, = 40 klx, sunlight IsH 0.95 mA
Supply voltage Vs 2.7 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 40 m
I =400 mA
losL = 0.5 MA, E¢ = 0.7 mW/m2,
Output voltage low test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.6 0.9 mW/m?
test signal see fig. 1
. . . tpi - 5/f6 < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
A, Angle of half transmission
Directivity distance P12 +50 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E Optical Test Signal 0.35
¢! (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f = fo, t=10ms)
& 030
£
I ! :C: 0.95 Output Pulse Width _ |
t 3
5 R B P P N N 2
T 8 Jy
> e e el s sl
R ) . ) o o015
) t,i = 6/fg is recommended for optimal function =
3 Input Burst Length
Output Signal 14337 g 0.10 I
Vo 1 :
3/fy <ty < 9 9
v, 21,0 4ffg < Ly <t + 6/ = 005 _A=950nm,
OH pi " 70 = Tpo = Fpi o Optical Test Signal, Fig.1
0 1 1 1
VoL 1) 2) t 0.1 1 10 1020 10°  10¢  10°
ty too .
21391_1 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
www.vishay.com Document Number: 83351
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Optical Test Signal

t=60ms

Output Signal, (see fig. 4) 948134

o L
oL e

Fig. 3 - Output Function
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@
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T -
3 . n Il YL S \ )
3 Iy e Selem o™ "
o 0.5 —
= T Tos
=3
3 o4
3 =950 nm,
'_,: 03 Optical Test Signal, Fig. 3
i
02 [
0.1 1 10 102 10 10*  10°
213921 E, - Irradiance (mW/m?)
Fig. 4 - Output Pulse Diagram
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16925 f/fo - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

IR Receiver Modules for Remote  Vishay Semiconductors
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7 T T T
Correlation with ambient light sources:

6 |10 Wim? = 1.4 kix (Std. illum. A, T = 2855 K)
10 W/m? = 8.2 kLx (Daylight, T = 5900 K)

5 /
/

3 |— Wavelength of Ambient /

lllumination: % = 950 nm

f /

e

Eq min. - Threshold Irradiance (mW/m?)
S

0.01 0.1 1 10 100
. . 2
22190 E, - Ambient DC Irradiance (W/m=)

Fig. 6 - Sensitivity in Bright Ambient
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= o8 7
o
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<
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22191 AVspgys - AC Voltage on DC Supply Voltage (mV)

Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
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Fig. 8 - Sensitivity vs. Electric Field Disturbances
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0.2

0.1

Max. Envelope Duty Cycle
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21590-8 Burst Length (number of cycles/burst)

Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length
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Fig. 10 - Sensitivity vs. Ambient Temperature
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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Fig. 12 - Horizontal Directivity
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Fig. 13 - Vertical Directivity
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Fig. 14 - Sensitivity vs. Supply Voltage
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SUITABLE DATA FORMAT

The TSOP773..W is designed to suppress spurious output
pulses due to noise or disturbance signals. Data and
disturbance signals can be distinguished by the devices
according to carrier frequency, burst length and envelope
duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 40 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP773..W in the
presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are:

e DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 15 or figure 16)

IR Receiver Modules for Remote
Control Systems

IR Signal

16920

IR Signal

16921

Vishay Semiconductors

I I I
IR Signal from Fluorescent
Lamp with Low Modulation

0 5 10 15 20
Time (ms)

Fig. 15 - IR Signal from Fluorescent Lamp
with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

0 5 10 15 20
Time (ms)

Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP773.W

Minimum burst length

6 cycles/burst

After each burst of length

6 to 35 cycles

a minimum gap time is required of >10 cycles
For bursts greater than 35 cycles
a minimum gap time in the data stream is needed of > 6 x burst length
Maximum number of continuous short bursts/second 2000
Recommended for NEC code yes
Recommended for RC5/RC6 code yes
Recommended for Sony code yes
Recommended for RECS-80 code yes
Recommended for RCMM code yes
Recommended for r-step code yes
Recommended for XMP code yes

Suppression of interference from fluorescent lamps

Even critical disturbance signals are suppressed (e.g. waveform of figure 15)

Note

e For data formats with long bursts (10 carrier cycles or longer) we recommend the TSOP772..W, TSOP774..W because of the better noise

suppression.

Document Number: 83351
Rev. 1.0, 19-Jul-10

www.vishay.com
327




TSOP773..W

N A
VISHAY.

Vishay Semiconductors

IR Receiver Modules for Remote

Control Systems

PACKAGE DIMENSIONS in millimeters
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05:0.1 <L-
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technical drawings
according to DIN

SEEEEAEIECE SRS =

Pick and place area

Tool line

Not indicated tolerances + 0.15

Proposed hole layout

from component side
(for reference only)

2.05

(1.5)

Marking area

Drawing-No.: 6.550-5300.01-4
Issue: 2; 02.09.09
21582

ASSEMBLY INSTRUCTIONS
Reflow Soldering

e Reflow soldering must be done within 72 h while stored
under a max. temperature of 30°C, 60 % RH after
opening the dry pack envelope

Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

3x1.27 =381

1.27

N |
il

0.8

1.8

Manual Soldering

e Use a soldering iron of 25 W or less. Adjust the
temperature of the soldering iron below 300 °C

¢ Finish soldering within 3 s
¢ Handle products only after the temperature has cooled off
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
255 °C max. 260 °C
25012 523 +& 245 °C
—217°C
200 e 5
. max. 20 s
& 150
= max. 120 s max. 100 s
100 4
504 max. Ramp Up 3°C/s  rmay Ramp Down 6 °Cls
0 T T T T T
0 50 100 150 200 250 300
19800 e max. 2 cycles allowed

TAPING VERSION TSOP..TR DIMENSIONS in millimeters
of | !
‘ |

s
,
B

© 1.5 min
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"
M

Drawing-No.: 9.700-5342.01-4 % @

Issue: 1: 23.03.09 technical drawings

21785 according to DIN
specifications
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TAPING VERSION TSOP..TT DIMENSIONS in millimeters

@ 1.5 min.

Direction of feed
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(o] = &

technical drawings
according to DIN
specifications

Drawing-No.: 9.700-5341.01-4
Issue: 2: 23.03.09
21666
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Reel hub  2:1

Drawing-No.: 9.800-5052.V2-4
Issue: 1. 07.05.07

16734

LEADER AND TRAILER DIMENSIONS in millimeters

259 min.

Form of fhe leave open
of the wheel is supplier specific

Dimension acc. to IECEN 60 286-3
Tape width 16

=&

technical drawings
according to DIN
specifications

Trailer Leader
no devices devices no devices
/]
End W W Stan
1/
min. 200 min. 400
9611818

COVER TAPE PEEL STRENGTH
According to DIN EN 60286-3
0.1Nto1.3N

300 + 10 mm/min.

165° to 180° peel angle

LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.
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VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
Item-description - 18
Item-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWW)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC
Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
Long bar code top Type Length
ltem-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
Short bar code bottom Type Length
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17
DRY PACKING After more than 72 h under these conditions moisture

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

Label

15973

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C

e Storage humidity < 60 % RH max.

content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

LEVEL
CAUTION
ity vagconains E
MOISTURE —SENSITIVE DEVICES.

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. Afier this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.

3. Devices require baking before mounting if:
Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b s not met.

4. If baking is required, devices may be baked for:
192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or
96 hours at 60+5°Cand <5%RH For all device containers  or
24 hours at 1255°C Not suitable for reels or tubes
Bag Seal Date:
(If blank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943
Example of JESD22-A112 level 4 label
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ESD PRECAUTION

Proper storage and handling procedures should be followed
to prevent ESD damage to the devices especially when they
are removed from the antistatic shielding bag. Electro-static
sensitive devices warning labels are on the packaging.

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

VISHAY SEMICONDUCTORS STANDARD

BAR CODE LABELS

The Vishay Semiconductors standard bar code labels are
printed at final packing areas. The labels are on each

packing unit and contain Vishay Semiconductors specific
data.

BAR CODE PRODUCT LABEL
EXAMPLE:

li i

paro: TSOP75236TT Lotl: FO033958A0
o Bamv L8] LTSI B Y SHAY

ay. %EDD S

ICode: 000 210 SL: 0010

L R L Sevla\‘ Wsanstien HiIF
g ChOF96 RaHS| Ty

22178
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FEATURES
¢ Very low supply current
* Photo detectors and preamplifier in one

package
e Internal filter for PCM frequency

 Supply voltage: 2.5V to 5.5V RoHS
. . . . . COMPLIANT

* Improved immunity against ambient light

e Capable of side or top view

Pb-free

e Two lenses for high sensitivity and wide receiving angle

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

¢ Insensitive to supply voltage ripple and noise

DESCRIPTION

The TSOP852..,TSOP854.. series are two lens miniaturized
receiver modules for infrared remote control systems. One
PIN diode per lens and a preamplifier are assembled on a
PCB, the epoxy lens cap is designed as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP852.. is compatible with all
common IR remote control data formats. The TSOP854.. is
optimized to suppress almost all spurious pulses from
energy saving fluorescent lamps but will also suppress
some data signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGC8) VERY NOISY ENVIRONMENTS (AGC4)
30 kHz TSOP85230 TSOP85430

33 kHz TSOP85233 TSOP85433

36 kHz TSOP85236 TSOP85436

38 kHz TSOP85238 TSOP85438

40 kHz TSOP85240 TSOP85440

56 kHz TSOP85256 TSOP85456

BLOCK DIAGRAM

Input AGC

Band
pass

Demo-
dulator

N

20445

APPLICATION CIRCUIT

17170_5

Transmitter | ||R receiver
with -————

TSALxxxx H
_—— -1’3

1 ]
P N
i i \ -

- T EY

LT

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q <R, < 1 kQ,
C,>0.1pF.
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage Vs -03to+6 \
Supply current Is 3 mA
Output voltage Vo -0.3to (Vs +0.3) \
Output current lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25to+ 85 °C
Operating temperature range Tamb -25t0 +85 °C
Power consumption Tamb <85 °C Piot 10 mW
Soldering temperature Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vs 2.5 5.5 Vv
Vs=33V,E, =0 Isp 0.27 0.35 0.45 mA
Supply current -
E, = 40 Klx, sunlight IsH 0.45 mA
E,=0
Transmission distance IR diode TSAL6200, d 45 m
Ir =250 mA
test signal see fig. 1
losL =0.5mA, Ec =0.7 mW/mQ,
Output voltage low test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance toi = 5/fo < tpo < i + 6/, Ee min. 0.1 0.25 mwW/m?2
test signal see fig. 1
. . . tpi - 5/fo < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
N Angle of half transmission
Directivity distance D172 +50 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E, |Optical Test Signal

1

(IR diode TSAL6200, Ir = 0.4 A, 30 pulses, f = fg, t = 10 ms)

(LA, L,

,,,,,,,,,,,,,,,,,,,,,,,,,,,, I
Ll Ll t

*tpi = 10/fy is recommended for optimal function
Vo Output Signal

1) 7/y <ty < 15/fy
2ty - 5/fg <ty < ty; + 6/fg

16110

[ too 2) t

Fig. 1 - Output Active Low

__os} Output Pulse Width
(2}
E o8 o \ ;
£ o7 Input Burst Length
2 o6
3
S 05
o
5 04
<3
5 03
O' 02 | A =950 nm,

g2 [ Optical Test Signal, Fig. 1
T o1 T T

01 1 10 100 1000 10000

20743 E, - Irradiance (mW/m2)

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient

Document Number: 81764
Revision: 1.2, 29-Jul-10

www.vishay.com
337



TSOP852.., TSOP854..

N A
VISHAY.

Vishay Semiconductors

Optical Test Signal

Ee

Vo

t=60ms

Output Signal, (see fig. 4)

IR Receiver Modules for Remote
Control Systems

LA
]

Fig. 3 - Output Function

— 4
NE Correlation with Ambient Light Sources:
§ 3.5 |10 W/m2 = 1.4 kix (Std. illum. A, T = 2855 K)
z 10 W/m2 = 8.2 kix (Daylight, T = 5900 K)
g ° 1 1
t _é 25— Wavelength of Ambient /
5 lllumination: A = 950 nm /
IS
= 2
2 /
2 15
948134 g /
F ! //
£ 05
w® L
0
t 0.01 0.1 1 10 100

toft
20745

E, - Ambient DC Irradiance (W/m2)

Fig. 6 - Sensitivity in Bright Ambient

0.8 = !
b =100 Hz
2 o7 T § 09
£ osl Y = £ o t=10kHz —]
] - @ = z
S Y \_._.-N'\.l""\ g o7 ‘ I
g 05 £ o6
@ 5 . }
g 0.4 Ton g 05 f=20 kHz
E 2 o4 /]
g 0.3 <
= =
3 2 03 =30 kHz 4/,
‘02 IS / ,
s 0.2
= A =950 nm, ¢ L/
5 01 Optical Test Signal, Fig. 3 £ 041 7
. ! ! W \
0.1 1 10 100 1000 10000 1 10 100 1000
20744 E, - Irradiance (mW/m?) 20746 A Vs, - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
12 500 T~
— 450
€ ﬁ
z 0 /\ S 400
z <
S o8 S
o
2 / \ £ 300
i ]
Z os 5 250
2 °©
T iL 200
o 04 / N .
w 3 150
£ f=f +5% N 5
£ o 100
w0 Af(3 dB) = /10 u s
0.0 ‘ ‘ 0
0.7 0.9 1.1 13 500 1000 1500 2000 2500 3000
20747
16925 f/o - Relative Frequency f- EMI Frequency (MHz)

Fig. 5 - Frequency Dependance of Responsivity

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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1

09 ]
o R
S o8 \
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> 07
g |
a 06
2 |
g o5 '
2 o4 TSOP8S2.. -
w
< 03
S TSOP854..
S o2
N—_
0.1 —+
f=38kHz E, =2 mW(mz
0
0 20 40 60 8 100 120
20817 Burst Length (number of cycles/burst)
Fig. 9 - Max. Envelope Duty Cycle vs. Burst Length Fig. 12 - Directivity

0.2

0.18

0.16
0.14
0.12 /
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E,

0
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20749 T,.., - Ambient Temperature (°C)

Fig. 10 - Sensitivity vs. Ambient Temperature
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S(A)e - Relative Spectral Sensitivity

0
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20431 A - Wavelength (nm)

Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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SUITABLE DATA FORMAT

The TSOP852.., TSOP854 series are designed to suppress
spurious output pulses due to noise or disturbance signals.
Data and disturbance signals can be distinguished by the
devices according to carrier frequency, burst length and
envelope duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP852.., TSOP854 in
the presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are:

¢ DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 13 or figure 14)

IR Signal

I I I
IR Signal from Fluorescent
Lamp with Low Modulation

5 10 15 20
16920 Time (ms)

o

Fig. 13 - IR Signal from Fluorescent Lamp
with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

IR Signal

10 15 20
16921 Time (ms)

o
&

Fig. 14 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP852.. TSOP854..
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 1800 1500
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code yes no
Recommended for Thomson 56 kHz code yes yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) yes no
Recommended for Sharp code yes yes

. . Most common disturbance Even extreme disturbance
Suppression of interference from fluorescent lamps . :
signals are suppressed signals are suppressed

Note

e For data formats with short bursts please see the datasheet for TSOP853.., TSOP855..
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|
\
= ‘ Proposed pad layout from component side
o (dim. for reference only
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Drawing-No.: 6.550-5292.01-% Z‘ — %T’ 17
Issue: 2; 25.09.07 X
20426 4x1.7=6.8

ASSEMBLY INSTRUCTIONS
Reflow Soldering

¢ Reflow soldering must be done within 72 h while stored
under a max. temperature of 30°C, 60 % RH after
opening the dry pack envelope

e Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

Manual Soldering

e Use a soldering iron of 25 W or less. Adjust the
temperature of the soldering iron below 300 °C

e Finish soldering within 3 s
¢ Handle products only after the temperature has cooled off
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TAPING VERSION TSOP..TT DIMENSIONS in millimeters
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LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled

with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.

VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
ltem-description - 18
Item-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWw)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC -
Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
Long bar code top Type Length
Item-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
Short bar code bottom Type Length
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17

DRY PACKING

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

Label

15973

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C
e Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

www.vishay.com
344

Document Number: 81764
Revision: 1.2, 29-Jul-10



TSOP852.., TSOP854..

LEVEL
CAUTION
This bag contains
MOISTURE -SENSITIVE DEVICES

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. After this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2aMounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.

3. Devices require baking before mounting if:

Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b is not met.

4. If baking is required, devices may be baked for:

192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or

96 hours at 60+5°Cand <S%RH For all device containers o

24 hours at 125£5°C Not suitable for reels or tubes
Bag Seal Date:

(If blank, sce bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943
Example of JESD22-A112 level 4 label

ESD PRECAUTION

IR Receiver Modules for Remote  Vishay Semiconductors

Control Systems

VISHAY SEMICONDUCTORS STANDARD
BAR CODE LABELS

The Vishay Semiconductors standard bar code labels are
printed at final packing areas. The labels are on each
packing unit and contain Vishay Semiconductors specific
data.

BAR CODE PRODUCT LABEL
EXAMPLE:

L A
parko: TSOPT5236TT tp SR s

ary 00 o Dot T 201026PH]G ace VISHAY
Seliode 100 (e3> Region: 2410 SL: 0010 HIF
Origin PHILIPPINES ~ Machine 7 Senals  MNMB9030760

21019 Doeraor 387 OIKO'F96 RoHS{ pheiy

22178

Proper storage and handling procedures should be followed
to prevent ESD damage to the devices especially when they
are removed from the antistatic shielding bag. Electro-static
sensitive devices warning labels are on the packaging.
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Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
¢ Very low supply current
e Photo detectors and preamplifier in one

package
e Internal filter for PCM frequency

e Supply voltage: 2.5V to 5.5V RoHS
¢ Improved immunity against ambient light COMPLIANT
e Capable of side or top view

e Two lenses for high sensitivity and wide receiving angle

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

¢ Insensitive to supply voltage ripple and noise

Pb-free

DESCRIPTION

The TSOP853.. and TSOP855.. series are two lens
miniaturized receiver modules for infrared remote control
systems. One PIN diode per lens and a preamplifier are
assembled on a PCB, the epoxy lens cap is designed as an
IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP853.. is optimized to better
suppress spurious pulses from energy saving fluorescent
lamps. The TSOP855.. has an excellent noise suppression.
It is immune to dimmed LCD backlighting and any
fluorescent lamps. AGC3 and AGC5 may also suppress
some data signals in case of continuous transmission.

This component has not been qualified according to
automotive specifications.

PARTS TABLE
NOISY ENVIRONMENTS AND SHORT BURSTS VERY NOISY ENVIRONMENTS AND SHORT

CARRIER FREQUENCY (AGO3) BURSTS (AGCS)

30 kHz TSOP85330 TSOP85530

33 kHz TSOP85333 TSOP85533

36 kHz TSOP85336 TSOP85536

38 kHz TSOP85338 TSOP85538

40 kHz TSOP85340 TSOP85540

56 kHz TSOP85356 TSOP85556

BLOCK DIAGRAM

Input AGC

Band Demo-
pass ™1 dulator

AN

20445

APPLICATION CIRCUIT

17170_5

Transmitter | ||R receiver
with -————
TSALXxxx b
- 5 !
i I g
b R
AT | g
PR Y
LN

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q < R, < 1 kQ,
C,>0.1pF.

www.vishay.com
346

Document Number: 81860
Rev. 1.3, 29-Jul-10



TSOP853.., TSOP855..

IR Receiver Modules for Remote

Control Systems
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage Vs -03to+6 Vv
Supply current Is 3 mA
Output voltage Vo -0.3to (Vs + 0.3) Vv
Output current lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamb <85 °C Piot 10 mW
Soldering temperature Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T,, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vs 2.5 5.5 \
Vg=33V,E, =0 Isp 0.27 0.35 0.45 mA
Supply current -
E, = 40 klx, sunlight Isy 0.45 mA
.. . E, =0, IR diode TSAL6200,
Transmission distance I = 250 mA, test signal see fig. 1 d 45 m
|os|_ =05 I'T'IAY Ee =0.7 mW/mz,
Output voltage low test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.1 0.25 mW/m?2
test signal see fig. 1
. . . tpi = 5/fo < tpo < tpi + 6/fo, 5
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
. - Angle of half transmission
Directivity distance 0172 +50 deg
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
Optical Test Signal 0.4
| (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f =y, t = 10 ms)
& 085
E
i L g
ti ) § 025 | Output Pulse Width
T ﬁ 0.2 /’\
H 7 A !
*) ti = 6/fg is recommended for optimal function = 015
Output Signal 14337 %‘ Input Burst Length
V, o 0.1
o ) 3ffy < tq < 9y i
Vo 2ty - 4ffg < tog <t + 6/fy +~% 005 | A=950nm,
optical test signal, fig. 1
0
Vo |, to? t 0.1 1 10 100 1000 10000

20760 E, - Irradiance (mW/m?)

Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Vishay Semiconductors IR Receiver Modules for Remote
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Optical Test Signal

Correlation with Ambient Light Sources:
3.5 |10 W/m2 = 1.4 kix (Std. illum. A, T = 2855 K)
10 W/m?2 = 8.2 kix (Daylight, T = 5900 K)

|

£
S
£ |
Py 3 T T
o
t S 25— Wavelength of Ambient /
5 5 lllumination: 2 = 950 nm /
©
t=60ms £ o
2 /
o
£ 15
Output Signal, (see fig. 4) 948134 2 /
Vo < 1
£ 4
— /
v )
oL ———-1d Vt . L - J tor t 0.01 0.1 1 10 100
on Of
20745 E, - Ambient DC Irradiance (W/m2)
Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 1
e f=100H.
2 o7 T § 09 :
=y 06 W -’“WJ‘\—\J r‘\—j E o8 ; /4[_
3 . © =10 kHz
z LA 8 o7 =
g 05 S 06 ! ]
@2 T, ® f=20kH.
€ o4 i £ o5 =]
5 = |/
£ o3 2 o4 ‘
5 . % f =30 kHz
o] o 03 t
"02 = ‘ / I
5 =02 f=f,
g A =950 nm, - /
o 0-1 [ Optical Test Signal, Fig. 3 £ o1 —
0 ‘ | w 0 ‘
0.1 1 10 100 1000 10000 1 10 100 1000
20744 E. - Irradiance (mW/m?) 20746 A Vs, - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
12 500 <
g * T ™
%. 1.0 % 400
g s £ 350
o c
2 / \ 2 300
»
T o6 © 250
: \ S
B / \ i 200
w04 % 150
Y =
& 02 f=f,£5% N " 400
o U [ Af(3dB) =1/10 w
u | (G dB) =1/ | 50
0.0 0
0.7 0.9 141 13 0 500 1000 1500 2000 2500 3000
20747
16925 f/fo - Relative Frequency f - EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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SUITABLE DATA FORMAT

The TSOP853.. and TSOP855.. series are designed to
suppress spurious output pulses due to noise or disturbance
signals. Data and disturbance signals can be distinguished
by the devices according to carrier frequency, burst length
and envelope duty cycle. The data signal should be close to
the band-pass center frequency (e.g. 38 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP853.. and
TSOP855.. series in the presence of a disturbance signal,
the sensitivity of the receiver is reduced to insure that no
spurious pulses are present at the output. Some examples
of disturbance signals which are suppressed are:

¢ DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at any frequency

e Modulated noise from fluorescent lamps with electronic
ballasts

IR Signal

16920

IR Signal

16921

IR Receiver Modules for Remote

N A
VISHAY.

I I I
IR Signal from Fluorescent
Lamp with Low Modulation

0 5 10

Time (ms)

15

Fig. 13 - IR Signal from Fluorescent Lamp

with Low Modulation

T T
IR Signal from Fluorescent

Lamp with High Modulation

15

o
o

10
Time (ms)

20

Fig. 14 - IR Signal from Fluorescent Lamp

with High Modulation

TSOP853.. TSOP855..
Minimum burst length 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 35 cycles 6 to 24 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 35 cycles 24 cycles
aminimum gap time in the data stream is needed of > 6 x burst length >25ms
Maximum number of continuous short 2000 2000
bursts/second
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code no no
Recommended for RCMM code yes yes
Recommended for r-step code) yes yes
Recommended for XMP code yes yes

Even critical disturbance signals are Even critical disturbance signals are
Suppression of interference from fluorescent lamps | suppressed (examples: signal pattern of | suppressed (examples: signal pattern of
fig. 13 and fig. 14) fig. 13 and fig. 14)

Note

e For data formats with long bursts (more than 10 carrier cycles) please see the datasheet for TSOP852.., TSOP854..

www.vishay.com
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PACKAGE DIMENSIONS in millimeters
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specifications

]
|
|
|

L

Not indicated folerances +0.25

% * optional GND pad
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|
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| | 1 IR | & |
o (11 20 31 4 5
Vs possible package deviations raused by
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L: GND either on pick&place side or solder pad side
5 6D 8
|
I
= ‘ Proposed pad layout from component side
o~ ! {dim. for reference only)
‘ [sideview assembly)
' ‘ Lx1.7=6 8
< &
- i l [ﬂ 00 [ﬂ [ﬂ

‘ 1 | 0.7 (5x)
\\-'—/ (fopwew assemhly)
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Drawing-No: 6.550-5292 01-4 i‘ J
Issue: 2. 25.0901 (SXT»
| 4x17=68 |

ASSEMBLY INSTRUCTIONS

Reflow Soldering Manual Soldering
¢ Reflow soldering must be done within 72 h while stored e Use a soldering iron of 25 W or less. Adjust the
under a max. temperature of 30°C, 60 % RH after temperature of the soldering iron below 300 °C

opening the dry pack envelope e Finish soldering within 3 s

* Set the furnace temperatures for pre-heating and heating ¢ Handle products only after the temperature has cooled off
in accordance with the reflow temperature profile as

shown in the diagram. Excercise extreme care to keep the

maximum temperature below 260 °C. The temperature

shown in the profile means the temperature at the device

surface. Since there is a temperature difference between

the component and the circuit board, it should be verified

that the temperature of the device is accurately being

measured

Handling after reflow should be done only after the work
surface has been cooled off

Document Number: 81860 www.vishay.com
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
255 °C max. 260 °C
25017 355°C 245 °C
— 217 °C
200 e 5
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€ 150
= max. 120 s max. 100 s
100
504 max. Ramp Up 3°C/s ay Ramp Down 6 °C/s
0 T T T T T
0 50 100 150 200 250 300

19800
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max. 2 cycles allowed

TAPING VERSION TSOP..TR DIMENSIONS in millimeters

,]%(
T¢

N‘ ‘
m I
< 8.3 g‘
m
16 ]
technical drawings.
75 according fo DIN
X, speifications
& 175
° ————
N —
N B
v} \ (] E,L |
laal i - — - = — Lo
915
ey
RO.3 typ.

OO0l oo ol d o ole

Direction of feed

|
|

B

Drawing-No.: 9.700-5316.01-4
Issue: 1. 12.02.07

20628

N A
VISHAY.

www.vishay.com
352

Document Number: 81860
Rev. 1.3, 29-Jul-10



TSOP853.., TSOP855..

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

TAPING VERSION TSOP..TT DIMENSIONS in millimeters
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LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled

with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.

VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
ltem-description - 18
Item-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWw)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC -
Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
Long bar code top Type Length
Item-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
Short bar code bottom Type Length
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17

DRY PACKING

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

Label

15973

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C
e Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

www.vishay.com
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LEVEL
CAUTION
This bag contains
MOISTURE -SENSITIVE DEVICES

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. After this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2aMounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.

3. Devices require baking before mounting if:

Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b is not met.

4. If baking is required, devices may be baked for:

192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or

96 hours at 60+5°Cand <S%RH For all device containers o

24 hours at 125£5°C Not suitable for reels or tubes
Bag Seal Date:

(If blank, sce bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943
Example of JESD22-A112 level 4 label

ESD PRECAUTION

IR Receiver Modules for Remote  Vishay Semiconductors

Control Systems

VISHAY SEMICONDUCTORS STANDARD
BAR CODE LABELS

The Vishay Semiconductors standard bar code labels are
printed at final packing areas. The labels are on each
packing unit and contain Vishay Semiconductors specific
data.

BAR CODE PRODUCT LABEL
EXAMPLE:

L A
parko: TSOPT5236TT tp SR s

ary 00 o Dot T 201026PH]G ace VISHAY
Seliode 100 (e3> Region: 2410 SL: 0010 HIF
Origin PHILIPPINES ~ Machine 7 Senals  MNMB9030760

21019 Doeraor 387 OIKO'F96 RoHS{ pheiy

22178

Proper storage and handling procedures should be followed
to prevent ESD damage to the devices especially when they
are removed from the antistatic shielding bag. Electro-static
sensitive devices warning labels are on the packaging.
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21944

FEATURES
¢ Very low supply current

Pb-free

RoHS
COMPLIANT

HALOGEN
FREE

e Photo detectors and preamplifier in one
package

e Internal filter for PCM frequency
e Supply voltage: 2.5 Vto 5.5V
¢ Improved immunity against ambient light

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

¢ Insensitive to supply voltage ripple and noise
¢ Halogen-free according to IEC 61249-2-21 definition

DESCRIPTION

The TSOP852..AP5, TSOP854..AP5 series are miniaturized
receiver modules for infrared remote control systems. A PIN
diode and a preamplifier are assembled on a PCB, the
epoxy lens cap is designed as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP852..AP5 is compatible with all
common IR remote control data formats. The
TSOP854..AP5 is optimized to suppress almost all spurious
pulses from energy saving fluorescent lamps but will also
suppress some data signals.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGC8) VERY NOISY ENVIRONMENTS (AGC4)
36 kHz TSOP85236AP5 TSOP85436AP5
38 kHz TSOP85238AP5 TSOP85438AP5
40 kHz TSOP85240AP5 TSOP85440AP5
56 kHz TSOP85256AP5 TSOP85456AP5

BLOCK DIAGRAM

ouT

Band Demo-
Input AGC pass dulator

N

20445-3

1,2
GND

APPLICATION CIRCUIT

17170_5
Transmitter || |R receiver
with ————
TSALxxxx :
——— r 4 g
RS
N 1

'~
»"!
|
|
1

—s

A

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q <R, < 1 kQ,
C,>0.1pF.
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 4) Vs -03to+6 "
Supply current (pin 4) Is 3 mA
Output voltage (pin 3) Vo -0.3to (Vs + 0.3) Vv
Output current (pin 3) lo 5 mA
Junction temperature T; 100 °C
Storage temperature range Tstg -25to+ 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamp <85 °C Piot 10 mwW

Note

* Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vs 2.5 5.5 \
X Vs=33V,E, =0 Isp 0.27 0.35 0.45 mA
Supply current (pin 4) -
E, = 40 klIx, sunlight Isy 0.45 mA
E, =0,
. ) IR diode TSAL6200,
Transmission distance IF = 250 A, d 35 m
test signal see fig. 1
) losL = 0.5 mA, E¢ = 0.7 mW/m?2,
Output voltage low (pin 3) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi - 5/fo < tpo < tpi + 6/fo, Ee min. 0.15 0.35 mW/m?2
test signal see fig. 1
. . . tpi = 5/fo < tpo < tpi + 6/fo, >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
N Angle of half transmission
Directivity distance D172 +75 deg
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
Optical Test Signal 0.8
e @ Ton
E o7
% 06 W WM ,~..f
R I R VBV, Wagy |
600 pis 600 s t g o8 .
a off
= 04
t=60ms 1
g 03
; ! 948134 :
Vo Output Signal, (see fig. 4) s 0.2
= =950 nm,
Vo '_g 0-1 | Optical Test Signal, Fig. 3
| |
0
VoL |_| |_| |_| |_| |_| |_| 0.1 1 10 100 1000 10000
ton L J toif t 20759 E, - Irradiance (mW/m?)
Fig. 1 - Output Function Fig. 2 - Output Pulse Diagram
Document Number: 85197 www.vishay.com
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Fig. 3 - Frequency Dependance of Responsivity Fig. 6 - Sensitivity vs. Electric Field Disturbances
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&g Correlation with Ambient Light Sources: L—7

S 3510 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K). 0.9 /’

< 10 W/m? = 8.2 kLx (Daylight, T = 5900 K) 2 08

e 3 : : 3 |

g . / > o7
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Fig. 5 - Sensitivity vs. Supply Voltage Disturbances Fig. 8 - Sensitivity vs. Ambient Temperature
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Fig. 9 - Relative Spectral Sensitivity vs. Wavelength
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Fig. 11 - Sensitivity vs. Supply Voltage
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SUITABLE DATA FORMAT

The TSOP852..AP5, TSOP854..AP5 series is designed to
suppress spurious output pulses due to noise or
disturbance signals. Data and disturbance signals can be
distinguished by the devices according to carrier frequency,
burst length and envelope duty cycle. The data signal should
be close to the band-pass center frequency (e.g. 38 kHz)
and fulfill the conditions in the table below.

When a data signal is applied to the TSOP852..AP5,
TSOP854..AP5 in the presence of a disturbance signal, the
sensitivity of the receiver is reduced to insure that no
spurious pulses are present at the output. Some examples
of disturbance signals which are suppressed are:

¢ DC light (e.g. from tungsten bulb or sunlight)
e Continuous signals at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 12 or figure 13)

IR Signal

I I I
IR Signal from Fluorescent
Lamp with Low Modulation

5 10 15 20
16920 Time (ms)

o

Fig. 12 - IR Signal from Fluorescent Lamp
with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

IR Signal

10 15 20
16921 Time (ms)

o
&

Fig. 13 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP852..AP5 TSOP854..AP5
Minimum burst length 10 cycles/burst 10 cycles/burst
After each burst of length 10 to 70 cycles 10 to 35 cycles
a minimum gap time is required of >10 cycles >10 cycles
For bursts greater than 70 cycles 35 cycles
a minimum gap time in the data stream is needed of > 4 x burst length > 10 x burst length
Maximum number of continuous short bursts/second 1800 1500
Recommended for NEC code Yes Yes
Recommended for RC5/RC6 code Yes Yes
Recommended for Sony code Yes No
Recommended for Thomson 56 kHz code Yes Yes
Recommended for Mitsubishi code (38 kHz, preburst 8 ms, 16 bit) Yes No
Recommended for Sharp code Yes Yes

. . Most common disturbance Even extreme disturbance
Suppression of interference from fluorescent lamps - ;
signals are suppressed signals are suppressed

Note

e For data formats with short bursts please see the datasheet for TSOP853..

www.vishay.com
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PACKAGE DIMENSIONS in millimeters

IR Receiver Modules for Remote
Control Systems

center of sens. area (0.66)

.

'
\
45+0.1
\

33)

5+0.1

1: GND
2: GND
3:Vour
4: Ve

=&

technical drawings
according to DIN
specifications

Not indicated tolerances + 0.2

Drawing-No.: 6.541-5081.01-4
Issue: 4; 23.07.10
21916

ASSEMBLY INSTRUCTIONS
Reflow Soldering

Reflow soldering must be done within 72 h while stored
under a max. temperature of 30°C, 60 % RH after
opening the dry pack envelope

Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

Vishay Semiconductors

Draft angle designed in mold tool but
appearance on both side of single unit
depends on sawing process and
location of unit in tool

View
Padside of device

0.85+0.1

0.95+0.1

PIN 1 Identification

Marking area

(marking picture
for example only)

Proposed pad layout from component side
(dim. for reference only)

(2.5

Manual Soldering

e Use a soldering iron of 25 W or less. Adjust the
temperature of the soldering iron below 300 °C

¢ Finish soldering within 3 s
e Handle products only after the temperature has cooled off

Document Number: 85197
Revision: 1.2, 14-Sep-10
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
255 °C max. 260 °C
2501 240 °C 245 °C
— 217 °C
200 e 5
. max. 20 s
€ 150
= max. 120's max. 100 s
100
504 max. Ramp Up 3°C/s  rmay Ramp Down 6 °Cls
0 T T T T T
0 50 100 150 200 250 300
19800 1) max. 2 cycles allowed

TAPING VERSION TSOP85...AP5 DIMENSIONS in millimeters

in

0.3

for device orientation only

12
Z5:1

optical center

4.8

] i €
_ i I

Pl

o1 |

f
J T

Direction of feed

o1 |- [ |9

O OO0 0000 O 0 0e

1]

Drawing-No.: 9.700-5346.01-4
Issue: 2, 24.11.09
21945

=&

technical drawings
according to DIN
specifications
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LABEL

Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.

VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
Item-description - 18
Iltem-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWw)
Plant-code PTC 2
Quantity QTy 8
Accepted by ACC -
Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
Long bar code top Type Length
Item-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
Short bar code bottom Type Length
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17

DRY PACKING

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

Label

15973

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C
e Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.
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LEVEL
CAUTION
This bag contains
MOISTURE -SENSITIVE DEVICES

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. After this bag is opencd devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.

3. Devices require baking before mounting if:
Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b is not met.

4. If baking is required, devices may be baked for:

192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or
96 hours at 60+5°Cand <5%RH For all device containers  or
24 hours at 12555°C Not suitable for reels or tubes

Bag Seal Date:
(f blank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22.A112

16943
Example of JESD22-A112 level 4 label

ESD PRECAUTION

Proper storage and handling procedures should be followed
to prevent ESD damage to the devices especially when they
are removed from the antistatic shielding bag. Electro-static
sensitive devices warning labels are on the packaging.

Control Systems

VISHAY SEMICONDUCTORS STANDARD
BAR CODE LABELS

The Vishay Semiconductors standard bar code labels are
printed at final packing areas. The labels are on each
packing unit and contain Vishay Semiconductors specific
data.

BAR CODE PRODUCT LABEL
EXAMPLE:

PariNo T§8P75235TT VISHAY
a1y % 0 =3 -
I€ odg: 000 e3) Region: 2410 SL: 001
S Bilbenes  wannTT Setar NAMsoogdliaD HIF
o109 Ooerator: 387 GhKD'F96 RoHS| py =i

22178
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21944

FEATURES
e Very low supply current

Pb-free

RoHS
COMPLIANT

HALOGEN
FREE

e Photo detectors and preamplifier in one
package

e Internal filter for PCM frequency

e Supply voltage: 2.5 Vto 5.5V

e Continuous data transmission possible

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

¢ Insensitive to supply voltage ripple and noise
¢ Halogen-free according to IEC 61249-2-21 definition

DESCRIPTION

The TSOP853..AP5, TSOP855..AP5 series are miniaturized
receiver modules for infrared remote control systems. A PIN
diode and a preamplifier are assembled on a PCB, the
epoxy lens cap is designed as an IR filter.

The demodulated output signal can be directly decoded by
a microprocessor. The TSOP853..AP5 is optimized to better
suppress spurious pulses from energy saving lamps. The
TSOP855..AP5 has an excellent noise suppression. It is
immune to dimmed LCD backlighting and any fluorescent
lamps. AGC3 and AGC5 may also suppress some data
signals in case of continuous transmission.

This component has not been qualified according to
automotive specifications.

PARTS TABLE
NOISY ENVIRONMENTS AND SHORT BURSTS VERY NOISY ENVIRONMENTS AND SHORT
CARRIER FREQUENCY (AGC3) BURSTS (AGC5)
36 kHz TSOP85336AP5 TSOP85536AP5
38 kHz TSOP85338AP5 TSOP85538AP5
40 kHz TSOP85340AP5 TSOP85540AP5
56 kHz TSOP85356AP5 TSOP85556AP5

BLOCK DIAGRAM

Band Demo-
nput AGC pass dulator

N

20445-3

APPLICATION CIRCUIT

17170_5
Transmitter |||R receiver
with ————
TSALXXXX H
_———— 15
i e
o NS
S
“T
Lo

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q <R, < 1 kQ,
C,>0.1 pF.
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ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 4) Vs -03to+6 \
Supply current (pin 4) Is 3 mA
Output voltage (pin 3) Vo -0.3to (Vs + 0.3) \
Output current (pin 3) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0+ 85 °C
Operating temperature range Tamb -25t0+ 85 °C
Power consumption Tamb < 85 °C Ptot 10 mwW
Note

* Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vs 25 5.5 \

) Vs=33V,E, =0 Isp 0.27 0.35 0.45 mA
Supply current (pin 4) -

E, = 40 klx, sunlight Isy 0.45 mA
E, =0,
. . IR diode TSAL6200,

Transmission distance IF = 250 mA, d 35 m

test signal see fig. 1

lost = 0.5 mA, Ec =0.7 mW/m2,
test signal see fig. 1

Output voltage low (pin 3) VosL 100 mV

Pulse width tolerance:
Minimum irradiance tpi - 5/fo < tpo < tpi + 6/fo, Ee min. 0.15 0.35 mW/m?2
test signal see fig. 1

tpi = 5/fo < tpo < tpi + 6/fo,

. ; . 5

Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
e Angle of half transmission

Directivity distance 012 +75 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E Optical Test Signal 04
¢| (IR diode TSAL6200, Iz = 0.4 A, N = 6 pulses, f = fo, t = 10 ms)
0.35
2
I I il ~ 03
1r 1r ¢ £
o N
= 025 Output Pulse Width —
=
T 2 0.2 //\
S 7 A \ N
) tpi = 6/fq is recommended for optimal function % 0.15
Q
Output Signal 14337 g o Input Burst Length
Vo 1) ; ’
3/fg <ty < 9y 3
2 . ~= 005 % =950 nm,
Vor i 4/fo < too <t + 6/fg optical test signal, fig. 1
0
vV 0.1 1 10 100 1000 10000 100 000
oL | 1o ? t '
20771 E, - Irradiance (mW/m2)
Fig. 1 - Output Function Fig. 2 - Output Pulse Diagram
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Fig. 3 - Frequency Dependance of Responsivity
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Fig. 4 - Sensitivity in Bright Ambient
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Fig. 5 - Sensitivity vs. Supply Voltage Disturbances
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Fig. 6 - Sensitivity vs. Electric Field Disturbances
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Fig. 7 - Max. Envelope Duty Cycle vs. Burst Length
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Fig. 8 - Sensitivity vs. Ambient Temperature
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Fig. 9 - Relative Spectral Sensitivity vs. Wavelength
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Fig. 11 - Sensitivity vs. Supply Voltage
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SUITABLE DATA FORMAT

The TSOP853..AP5, TSOP855..AP5 series is designed to
suppress spurious output pulses due to noise or

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

disturbance signals. Data and disturbance signals can be
distinguished by the devices according to carrier frequency,
burst length and envelope duty cycle. The data signal should
be close to the band-pass center frequency (e.g. 38 kHz)
and fulfill the conditions in the table below. E
When a data signal is applied to the TSOP853..AP5, >
TSOP855..AP5 in the presence of a disturbance signal, the i
sensitivity of the receiver is reduced to insure that no
spurious pulses are present at the output. Some examples ‘_ ! !
f disturban ignals which ar p d are: IR Signal from Fluorescent
of disturbance signals ch are suppressed are: Lamp with Low Modulation
e DC light (e.g. from tungsten bulb or sunlight) ‘ ‘
e Continuous signals at any frequency 0 5 10 15 20
e Strongly or weakly modulated noise from fluorescent 16920 Time (ms)
lamps with electronic ballasts (see figure 12 or figure 13) Fig. 12 - IR Signal from Fluorescent Lamp
with Low Modulation
T T
IR Signal from Fluorescent
Lamp with High Modulation
T
(=2}
g
c
0 5 10 15 20
16921 Time (ms)
Fig. 13 - IR Signal from Fluorescent Lamp
with High Modulation
TSOP853.. TSOP855..
Minimum burst length 6 cycles/burst 6 cycles/burst
After each burst of length 6 to 35 cycles 6 to 24 cycles
a minimum gap time is required of > 10 cycles > 10 cycles
For bursts greater than 35 cycles 24 cycles
a minimum gap time in the data
stream is needed of > 6 x burst length >25ms
Maximum number of continuous
short bursts/second 2000 2000
Recommended for NEC code yes yes
Recommended for RC5/RC6 code yes yes
Recommended for Sony code no no
Recommended for RCMM code yes yes
Recommended for r-step code yes yes
Recommended for XMP code yes yes
Suppression of interference from Even critical disturbance signals are suppressed | Even critical disturbance signals are suppressed
fluorescent lamps (example: signal pattern of fig. 14 and fig. 15) (example: signal pattern of fig. 14 and fig. 15)

Note

e For data formats with long bursts (more than 10 carrier cycles) please see the datasheet for TSOP852..AP5, TSOP854..AP5
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PACKAGE DIMENSIONS in millimeters

(105 Draft angle designed in mold tool but
= appearance on both side of single unit
K depends on sawing process and
location of unit in tool

View
Em Padside of device

(0.66) 0.85+0.1 0.95+0.1

: ‘ 4 J 4+ V ‘f
I
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~ E | S
3| 2 3
| - - W +—t— < - 3
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‘ ) |
I
l
| —I}
2 ‘ 3 T TI 3+ 5 Z q l
@3 PIN 1 Identification
Marking area
(marking picture
5204 for example only)

1: GND

2: GND Proposed pad layout from component side

3:Vour (dim. for reference only)
4:Vee

technical drawings

according to DIN

specifications

(1.15)

Not indicated tolerances = 0.2 ‘

Drawing-No.: 6.541-5081.01-4 !
Issue: 4; 23.07.10 ‘

21916

ASSEMBLY INSTRUCTIONS

N A
VISHAY.

Reflow Soldering Manual Soldering
® Reflow soldering must be done within 72 h while stored e Use a soldering iron of 25 W or less. Adjust the
under a max. temperature of 30°C, 60 % RH after temperature of the soldering iron below 300 °C

opening the dry pack envelope

Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

e Finish soldering within 3 s

¢ Handle products only after the temperature has cooled off

www.vishay.com
372

Document Number: 83354
Revision: 1.1, 14-Sep-10



TSOP853..AP5, TSOP855..AP5

IR Receiver Modules for Remote  Vishay Semiconductors
Control Systems

VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
255 °C max. 260 °C
25012 523 +& 245 °C
—217°C
200 e 5
. max. 20 s
& 150
= max. 120 s max. 100 s
100
504 max. Ramp Up 3°C/s  rmay Ramp Down 6 °Cls
0 T T T T T
0 50 100 150 200 250 300
19800 e max. 2 cycles allowed

TAPING VERSION TSOP85...AP5 DIMENSIONS in millimeters
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LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled

with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.

VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
ltem-description - 18
Item-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWw)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC -
Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
Long bar code top Type Length
Item-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
Short bar code bottom Type Length
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17

DRY PACKING

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

Label

15973

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C
e Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.
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VISHAY SEMICONDUCTORS STANDARD
BAR CODE LABELS
CAUTION
@ MOISTURE -SENSTTIVE DEVICES E The Vishay Semiconductors standard bar code labels are

printed at final packing areas. The labels are on each
packing unit and contain Vishay Semiconductors specific

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. After this bag is opened devices that will be subjected to infrared reflow, data
vapor-phase reflow, or equivalent processing (peak package body temp. .
220°C) must be:
2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or
2b.Stored at <20% RH. BAR CODE PRODUCT LABEL
3. Devices require baking before mounting if: EXAMPLE:

Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b is not met.

4. If baking is required, devices may be baked for:

192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or iR \E, 1% ﬁ
96 hours at 60+5°Cand <5%RH For all device containers o RN |
24 hours at 125£5°C Not suitable for reels or tubes qinzia st
Bag Seal Date: iy i ‘%‘
If blank, see bar code fabel) WA HATHA

( 3
‘Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

Lotl: FO03395840
parko: TSOPTS236TT Gl 1810263012 4 %
ay o B INOGPHY 4
IGodg: 100 e3) Region. 2410 SL: 0010
S iLbemes  wannETT Senar NAMsongdliaD HiF
3 Boetdor G4 OHKD'E96 Rof

16943
Example of JESD22-A112 level 4 label

22178
ESD PRECAUTION
Proper storage and handling procedures should be followed
to prevent ESD damage to the devices especially when they
are removed from the antistatic shielding bag. Electro-static
sensitive devices warning labels are on the packaging.

Document Number: 83354 www.vishay.com
Revision: 1.1, 14-Sep-10 375
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Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

N A
VISHAY.

AVAILABLE FOR: FEATURES

* TSOP34... ¢ Enhanced suppression of disturbance signals

e TSOP4... by special filtering Ph-frao

« TSOP32... ¢ Compliant to RoHS directive 2002/95/EC and in

. TSOP2... accordance to WEEE 2002/96/EC

. RoHS
TSOPS5.. DESCRIPTION COMPLIANT

* TSOP36.. The “F” option provides an enhanced narrow band GREEN

* TSOPS... optical filtering function for improved suppression 2%

of unwanted optical disturbance signals. This filter option is
available for all Vishay molded IR receivers listed below.
Only the spectral sensitivity vs. wavelength specification on
the corresponding datasheets changes. The new function is

shown below:

o 7\
// \

0.7
0.6

/
0.5 ’
/
|
/
/

0.3
0.2

\
\
\

S (L)re - Relative Spectral Sensitivity

0.1 j

750 850 950 1050 1150
21769 - Wavelength (nm)

Fig. 1 - Relative Spectral Sensitivity vs. Wavelength

[(T][sJlele] [aifalfa]fe]la] [s]s]1] [F] (Biisiiaiid;
| \ | T |

2 or 3 digit product series 2 digit frequency Mechanical option “F” option =~ Optional tape and reel
(SS1 if no holder)

Note
d = “digit”, please consult the list of available series to create a valid part number.

Example: TSOP4838SS1F - F version, straight leads in tubes
TSOP4838YATF - F version with YA1 holder
TSOP2238SS1FBS12 - F version with tape and reel
TSOP35238FTT - F version, SMD top view taped
TSOP6236FTR - F version, SMD side view taped

** Please see document “Vishay Material Category Policy”: www.vishay.com/doc?99902

www.vishay.com Document Number: 81590
378 Rev. 1.3, 06-Nov-09
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Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

AVAILABLE FOR: FEATURES

e Cast packages (TSOP312.., TSOP313.., TSOP314..) e Low supply voltage: 2 Vto 5.5V

¢ Minicast packages (TSOP38..., TSOP39...) e Compliant to RoHS directive 2002/95/EC and in Poleo

* Molded packages (TSOP32..., TSOP34...) accordance to WEEE 2002/96/EC
e Standard SMD packages (TSOP35...) DESCRIPTION

* Heimdall packages (TSOP75...) The “V” series are special IR receivers capable of fgﬁﬂﬁ
* Bugeye packages (TSOP85...) operating at very low voltages. The power supply GREEN

operating range is 2 V to 5.5 V over a temperature ~ (5:20081**
range of + 5 °C to + 85 °C.

ORDERING INFORMATION
[r)[s]o]fr] [efefia: [a]fa] iaiidia] jdndididid
|

2 or 3 digits 2 digit frequency mechanical option “y« option optional tape and
product series designator for reel designator
through-hole
devices only

Note
d = “digit”, please consult the list of available series to create a valid part number.

Example: TSOP34838SS1V - V version, molded package
TSOP38240SS1V - V version, minicast package
TSOP38240SS1VBS12 - V version, minicast package, tape and reel
TSOP31238SS1V - V version, cast package
TSOP31238XG1V - V version, cast package, with holder
TSOP35240VTT - V version, standard SMD package
TSOP75240VTR - V version, Heimdall package

ELECTRICAL AND OPTICAL CHARACTERISTICS
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
-25°Cto +85°C Vs 2.5 5.5 Vv
Supply voltage
+5°Cto+85°C Vg 2 5.5 \Y

** Please see document “Vishay Material Category Policy”: www.vishay.com/doc?99902

Document Number: 82382 www.vishay.com
Rev. 1.0, 07-Jul-10 379



\'/

Vishay Semiconductors IR Receiver Modules for Remote
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TYPICAL CHARACTERISTICS

0.2 «~ 20
0.18 £ s ’ ’
- = f=fo \I ’
£ o® },ET e I f=30HZ\I
2 o4 S 14
E & | |
> o012 5 12
R s 1o ’ I
k2 v o [ 12002 ]
o 008 S o8
“ oo [ L |
£ £ JEECENED
u® 004 .04 / /
0.02 E 02 —
w
0
20750 25 3 35 4 45 5 55 6 20177 0.1 1 10 100
V, - Supply Voltage (V) AVsgys - AC Voltage on 2 V DC Supply Voltage (mV)
Fig. 1 - Sensitivity vs. Supply Voltage Fig. 2 - Threshold Irradiance vs.
AC Voltage on 2 V DC Supply Voltage
www.vishay.com Document Number: 82382
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TSOP4038
Vishay Semiconductors

IR Receiver Module for Light Barrier Systems

FEATURES
® Low supply current
e Photo detector and preamplifier in one

package
e Internal filter for 38 kHz IR signals

* Shielding against EMI RoHS
® Supply voltage: 2.7 Vto 5.5V COMPLIANT

Pb-free

3 16672 e Visible light is suppressed by IR filter
¢ Insensitive to supply voltage ripple and noise
e Compliant to RoHS directive 2002/95/EC and in
MECHANICAL DATA accordance to WEEE 2002/96/EC

Pinning:

1=0UT,2=GND., 3 =Vg DESCRIPTION

The TSOP4038 is a compact IR receiver for sensor
applications. It has a high gain for IR signals at 38 kHz. The
detection level does not change when ambient light or
strong IR signals are applied. It can receive continuous
38 kHz signals or 38 kHz bursts.

PARTS TABLE
CARRIER FREQUENCY SENSOR APPLICATIONS
38 kHz TSOP4038
BLOCK DIAGRAM APPLICATION CIRCUIT
17170_8
16833_8 ,_|R‘
— 3 IR receiver 1T O
T Vg +Vg
Vg ! = G
.
o GND
Band Demo- out '
N Input AMP pass dulator O
The external components R, and C, are optional
2 to improve the robustness against electrical overstress
PIN GND (typical values are R, = 100 Q, C, = 0.1 pF).
The output voltage V, should not be pulled down to a level
below 1V by the external circuit.
The capacitive load at the output should be less than 2 nF.
Document Number: 81926 www.vishay.com

Rev. 1.0, 08-Sep-08 381
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -0.3to+6.0 "
Supply current (pin 3) Is 5 mA
Output voltage (pin 1) Vo -0.3to5.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25to0 + 85 °C
Power consumption Tamp < 85 °C Piot 10 mWwW

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
E,=0,Vg=5V | 0.65 0.85 1.05 mA
Supply current (pin 3) Y S=2 D
E, = 40 klx, sunlight IsH 0.95 mA
Supply voltage Vs 2.7 5.5 \
E, =0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 30 m
Ir =400 mA
. lost=0.5mA, Eg=2 mW/m2,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi - 5/fg < tpo < tpi + 6/fg, Ee min. 0.3 0.7 mwW/m?2
test signal see fig. 1
; . . tpi - 5/fg < tpo < tpi + 6/fg, 5
Maximum irradiance test signal see fig. 1 Ee max. 30 W/md
R Angle of half transmission
Directivity distance P12 +45 deg
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
E, | Optical Test Signal 10 [ [
(IR diode TSAL6200, Ir = 0.4 A, 30 pulses, f = fo, t =10 ms) - 0.9 Output Pulse Width —]
\E, 0.8 n -\-/‘\ yan +—
£ _l i i ind ik
m U n § 07 Input Burst Length __|
8 ol |
2 o6
T o ’
*tp = 10/fy is recommended for optimal function E. 05
Vo Output Signal 16110 8 0.4
D) 7/y <ty < 15/f 2 A=950nm,
Von 2) tp|0_<5/?0<< tho 2 i+ 6/fo 03 Optlral Test‘SlgnaI, rlgj
0.2
VoL 0.1 1 10 102 10°  10*  10°
tg " tpo 2 t 21391 E, - Irradiance (mW/m?)
e
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
www.vishay.com Document Number: 81926
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TSOP4038

Optical Test Signal

t=60ms

v Output Signal, (see fig. 4) 948134
[e]

LTI
Ll e

Fig. 3 - Output Function

0.8 .

07 Tuﬂi
e _

0.5 Toﬂi

Tons Totf - Output Pulse Width (ms)
o
=

0.3
0.2
A =950 nm,
0.1 Optical Test Signal, Fig. 3
o L1
0.1 1 10 102 10°  10*  10°
21392 E, - Irradiance (mW/m?)
Fig. 4 - Output Pulse Diagram
1.2
> 10
= /\
2
S 08
o
7]
c / \
. 06
°
2 /\
o 04 / N
% P ¥
£ f=f+5%
€ 0
ue 02 Af(3dB) =f/10
00 \ \
0.7 0.9 1.1 1.3
16925 f/fo - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

IR Receiver Module for Light Barrier \ishay Semiconductors

< 1.0 ‘

S 09 f=t

= | 0

£ o8

3 L]

S 07 |

8 f =30 kHz I

[ DAY,

z %° i=2okie L/

S o4

2 /

£ 03

ooz

c f=10kHz

£ 01 ‘

g, \ f=100 Hz
1 10 100 1000

21394 AVsgys - AC Voltage on DC Supply Voltage (mV)

Fig. 6 - Sensitivity vs. Supply Voltage Disturbances

500 N

\
400 \

350
300
250

150

100
50

E - Max. Field Strength (V/m)

500 1000 1500 2000 2500 3000

20747 f - EMI Frequency (MHz)

Fig. 7 - Sensitivity vs. Electric Field Disturbances

0.45

/|

0.4 /

0.35 A

0.3

0.25

0.2

E¢ min. - Threshold Irradiance (mW/m?)

0.15
-30 -10 10 30 50 70 90

21397 Tamb - Ambient Temperature (°C)

Fig. 8 - Sensitivity vs. Ambient Temperature
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1) 0.6
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2
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[
L/ \
T 02
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@ 00
750 850 950 1050 1150
16919 A - Wavelength (nm)
Fig. 9 - Relative Spectral Sensitivity vs. Wavelength
0 10° 20
30°
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1.0
09 50°
0.8 ‘ 60°
\ 7% 70°
0.7
NS\ 80°
&%\\%\\W/Z//é‘
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9612223p2  d - Relative Transmission Distance
Fig. 10 - Directivity
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21398 Vg - Supply Voltage (V)
Fig. 11 - Sensitivity vs. Supply Voltage
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TSOP4038

IR Receiver Module for Light Barrier \ishay Semiconductors
Systems

PACKAGE DIMENSIONS in millimeters

- — Y
0
0
10 %
& <
@
o
g 1|
e
3 J
=
8
out ‘
0.7 max. ‘

j 0.85 max.

\
|
|
|
[
GND ‘
T

2.54 nom.
<_>\7

2.54 nom.
4‘<_>

Marking area

Drawing-No.: 6.550-5169.11-4
Issue: 13; 17.12.08
16003

_

R25

0.5 max. J
SO AR ] e

3.9

5.6

Not indicated tolerances = 0.2

=&

technical drawings
according to DIN
specifications
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IR Receiver Module for Light Barrier Systems

16797

MECHANICAL DATA
Pinning:
1=GND,2=N.C,,3=0UT, 4=Vg

FEATURES
e Low supply current
¢ Photo detector and preamplifier in one package

 Internal filter for 38 kHz IR signals
¢ Shielding against EMI

¢ Supply voltage: 2.7 Vt0 5.5 V RoHS

COMPLIANT

Pb-free

* Visible light is suppressed by IR filter
* Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP5038 is a compact SMD IR receiver for sensor
applications. It has a high gain for IR signals at 38 kHz. The
detection level does not change when ambient light or strong
IR signals are applied. It can receive continuous 38 kHz
signals or 38 kHz bursts.

PARTS TABLE

CARRIER FREQUENCY

SENSOR APPLICATIONS

38 kHz

TSOP5038

BLOCK DIAGRAM

16833_9

33 kQ

Band Demo- out

Input AMP
npu pass dulator

PIN GND

APPLICATION CIRCUIT

17170_8

IR receiver 1 F O
Vg + Vg

The external components R, and C, are optional

to improve the robustness against electrical overstress
(typical values are R, = 100 Q, C, = 0.1 pF).

The output voltage V, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.

www.vishay.com
386
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TSOP5038
IR Receiver Module for Light Barrier Vishay Semiconductors

Systems
ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 4) Vs -0.3t0o+6.0 \
Supply current (pin 4) Is 5 mA
Output voltage (pin 3) Vo -0.3t05.5 \
Voltage at output to supply Vs -Vo -0.3to (Vs +0.3) \
Output current (pin 3) lo 5 mA
Junction temperature Tj 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamb <85 °C Piot 10 mwW

Note

¢ Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T mb, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply current (pin 4) E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
PRY P E, = 40 Kix, sunlight lsh 0.95 mA
Supply voltage Vs 2.7 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 30 m
IF = 400 mA

losL =0.5mA, Ec =2 mW/m2,
test signal see fig. 1
Pulse width tolerance:
Minimum irradiance tpi - 5/fo < tpo < tpi + 6/fg, Ee min. 0.5 1 mW/m2
test signal see fig. 1

tpi - 5/fo < tpo < tyi + 6/f,

Output voltage low (pin 3) VosL 100 mV

. I >
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
Directivity Angle of half transmission distance 01/2 +50 deg

TYPICAL CHARACTERISTICS

Tamb = 25 °C, unless otherwise specified

. . 1.0
E, | Optical Test Signal T T
(IR diode TSAL6200, Ir = 0.4 A, 30 pulses, f = fy, t = 10 ms) 0.9 Output Pulse Width—]
5 O
£ oslepdc -\‘_"'\_,, —
"""""""" e [ % I InutTI;ursthn-(h
1 1 f s 07 P! gth _|
ti * & I
pi 3 06
T o ’
*tpi = 10/fy is recommended for optimal function 5. 05
p=l
Vo | Output Signal 16110 O o4
N 7ho <ty <15/, - £ o3 A=950nm,
Von 2) i - 5/f0 < tho < ty; + 6/fg Opn‘cal Test‘S|gnaI, ‘Flg.1
0.2
VoL 0.1 1 10 102 10°  10* 10°
tq1) tho 2) t
d P 21391 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
Document Number: 81904 www.vishay.com
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Optical Test Signal & 10 T
Ee £ oo f=1,
z |
E o8
3 L]
S 07 !
S i=30kHz-_ [
t S 06 )\
% 08 f=20kHz 4 //
= k] = 2
t=60ms S o4 A
g I
Output Signal, (see fig. 4) 048134 £ 03
Vo F o2
c =10kHz
Von € 01 |
N ‘ f=100 Hz
Vo LL1 LI L1l . 1 10 100 1000
t t
ﬂJ L J off 21394  AVspyg - AC Voltage on DC Supply Voltage (mV)
Fig. 3 - Output Function Fig. 6 - Sensitivity vs. Supply Voltage Disturbances
08 ‘ 500 <
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£ o7 ] — o — = 450 =~
= 4 Bl <V s w0
8 .| 0 A <
% os R R Stesed - 5 350
2 : Tott £ 800
o w
T oe 5 250
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5 o3 iC 200
Q 31
L 02 s 0
s 2 =950 nm, 4 100
'_g 0.1 Optical Test Signal, Fig. 3 50
o ‘ ‘ 2 ‘3 4 5 0
01 1 0107 108 107 10 500 1000 1500 2000 2500 3000
21392 E, - Irradiance (mW/m?) 20747 f - EMI Frequency (MHz)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Electric Field Disturbances
12 _ o7
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Fig. 5 - Frequency Dependence of Responsivity

Fig. 8 - Sensitivity vs. Ambient Temperature
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Fig. 9 - Relative Spectral Sensitivity vs. Wavelength
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0.8
0.75
T oz
S
z 0.65
> 06
2 055
(%2}
g 05
»n
', 045
&
u® 04
0.35
0.3
15 2.5 35 45 5.5
21408 V - Supply Voltage (V)
Fig. 11 - Sensitivity vs. Supply Voltage
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PACKAGE DIMENSIONS in millimeters

75

Pick and place area. TT taping

Pick and place area. TR taping

2.6

[

235
—
| _—

Drawing-No.: 6.544-5341.01-4
Issue: 8; 02.09.09
16776

ASSEMBLY INSTRUCTIONS
Reflow Soldering

Reflow soldering must be done within 72 h while stored
under a max. temperature of 30 °C, 60 % RH after opening
the dry pack envelope

Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as shown
in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

22

Not indicated tolerances + 0.3

= &

technical drawings
according to DIN
specifications

Footprint

3x1.27=3.81

- 2 XLl =980

1.27
|

0.9
I
‘ |
\ i N
i | :
i 1
17 | -

Manual Soldering

e Use a soldering iron of 25 W or less. Adjust the
temperature of the soldering iron below 300 °C

¢ Finish soldering within 3 s
¢ Handle products only after the temperature has cooled off

www.vishay.com
390
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IR Receiver Module for Light Barrier
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
055 °G max. 260 °C
2501 240 °C 245 °C
—217°C
200 . 5
—~ max. 20 s
€ 150
= max. 120 s max. 100 s
100 4
501 max. Ramp Up 3°C/s  may Ramp Down 6 °C/s
0 T T T T T
0 50 100 150 200 250 300

t(s
19800 © max. 2 cycles allowed

TAPING VERSION TSOP..TT DIMENSIONS in millimeters

Vishay Semiconductors
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Hawwil
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P15 & #1.5
& e
echnital drawings Q} !
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specifications 6} =ﬂ J:
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Drawing-No.: 9.700-5259.01-4 1
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TAPING VERSION TSOP..TR DIMENSIONS in millimeters
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technical drawings
according to DIN
specifications
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REEL DIMENSIONS in millimeters

0
4

I
N

$339

#58 min.

Form of fhe leave open
of the wheel is supplier specific.

Dimension acc. fo IECEN 60 286-3

Tape width 16
Reel hub 21 < 5 3 $
: fechnical drawings
Drawing-No. 9.800-5052 V24 M o
Issue: 1, 07.05.02
16734
LEADER AND TRAILER DIMENSIONS in millimeters
Trailer Leader
no devices devices no devices
/]
1/
min. 200 min. 400
- - 96 11818
COVER TAPE PEEL STRENGTH LABEL
According to DIN EN 60286-3 Standard bar code labels for finished goods
0.1Nto1.3N ) The standard bar code labels are product labels and used for
300 + 10 mm/min. identification of goods. The finished goods are packed in final
165° to 180° peel angle

packing area. The standard packing units are labeled with
standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.

Document Number: 81904 www.vishay.com
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VISHAY SEMICONDUCTOR GMBH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITTING ABBREVIATION LENGTH
Item-description - 18
Item-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWW)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC -
Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
LONG BAR CODE TOP TYPE LENGTH
Item-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
SHORT BAR CODE BOTTOM TYPE LENGTH
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17

DRY PACKING

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

Label

15973

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are not
available:

» Storage temperature 10 °C to 30 °C

» Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to the
former condition by drying under the following condition:
192 hat40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 hat60 °C + 5 °C and < 5 % RH for all device containers or
24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

%), 4]

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

CAUTION

This bag contains
MOISTURE -SENSTTIVE DEVICES

2. After this bag is opened devices that will be subjected to infrared reflow,
p reflow, or equi ing (peak package body temp.
220°C) must be:
2a Mounted within 72 hours at factory condition of < 30°C/60%RH or
2b.Stored at <20% RH.

3. Devices require baking before mounting if:
Humidity Indicator Card is >20% when read at 23°C + 5°C or
2a or 2b is not met.

4. If baking is required, devices may be baked for:
192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or
96 hours at 60+5°Cand <5%RH For all device containers or
24 hours at 125+5°C Not suitable for reels or tubes
Bag Seal Date:
(If blank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943
Example of JESD22-A112 level 4 label
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ESD PRECAUTION VISHAY SEMICONDUCTORS STANDARD
Proper storage and handling procedures should be followed BAR CODE LABELS
to prevent ESD damage to the devices especially when they The Vishay Semiconductors standard bar code labels are
are removed from the antistatic shielding bag. Electro-static printed at final packing areas. The labels are on each
sensitive devices warning labels are on the packaging. packing unit and contain Vishay Semiconductors specific
data.
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MECHANICAL DATA
Pinning:
1=0UT,2=GND, 3=Vg

FEATURES
® Low supply current

Pb-free

e Photo detector and preamplifier in one

package
e Internal filter for 38 kHz IR signals

* Shielding against EMI RoHS
e Supply voltage: 2.7 Vto 5.5V COMPLIANT
¢ Visible light is suppressed by IR filter

¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP58038 is a compact IR receiver for sensor
applications. It has a high gain for IR signals at 38 kHz. The
detection level does not change when ambient light or
strong IR signals are applied. It can receive continuous
38 kHz signals or 38 kHz bursts.

PARTS TABLE

CARRIER FREQUENCY

SENSOR APPLICATIONS

38 kHz TSOP58038
BLOCK DIAGRAM APPLICATION CIRCUIT
168338 17170_8 R,
3 IR receiver —QO
Vg +Vs
1 pe
ouT
Input —={ AMP Ha{ Band o Demo- l GND
\:\ pass dulator —O
2 The external components R, and C, are optional
PIN GND to improve the robustness against electrical overstress
(typical values are R, = 100 Q, C, = 0.1 pF).
The output voltage V, should not be pulled down to a level
below 1 V by the external circuit.
The capacitive load at the output should be less than 2 nF.
www.vishay.com Document Number: 81932
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ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -0.3to +6.0 \
Supply current (pin 3) Is 5 mA
Output voltage (pin 1) Vo -0.3to5.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamp <85 °C Piot 10 mW

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
. E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
Supply current (pin 3) -
E, = 40 KklIx, sunlight IsH 0.95 mA
Supply voltage Vs 2.7 5.5 Vv
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 30 m
Ir = 400 mA
. IOSL =0.5mA, Ee =2 mW/mZ,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.5 1 mW/m?2
test signal see fig. 1
. . . tpi = 5/fo < tpo < tpi + 6/fo, 5
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
. - Angle of half transmission
Directivity distance D172 +45 deg
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
"o 1
E. | Optical Test Signal N
© | (IR diode TSAL6200, I = 0.4 A, 30 pulses, f = fo, t = 10 ms) = 99 Output Pulse Width —
E’ 08 |yl -\—_-/‘\_‘4'_?_#_—_
]”H”””””u””””””” M -||-| g 0.7 I Input Burst Length __|
I I : s I
e i E 0.6 ’
T ‘g_ 0.5
*tpi = 10/fy is recommended for optimal function g 04
Vo | Output S:gnal 16110 ;8 03 oo ;]-:rgstosnm’ .
v, ) 7/ <ty < 15/f ptical Test Signal, Fig.
o 2) 4 5/fg <ty < tp; + 6/fg 02 ‘ ‘ ‘
0.1 1 10 102 10°  10* 10°
VoL ' 5
tg) too 2 t 21391 E, - Irradiance (mW/m?)

Fig. 1 - Output Active Low

Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Optical Test Signal & 10 T
Ee £ 0.9 f=Af,
z |
E o8 ‘ I
§ 0.7 !
] f=30 kHz I
t S 06
£ o5 /'\ /|
- - i=ookiz L/
t=60ms S o4
2 I
Output Signal, (see fig. 4) 048134 £ 03
Vo T ooz
c =10kHz
Von € 0.1 f
N ‘ f=100 Hz
Vool L1 LI 11 L1 ; 1 10 100 1000
tﬂJ L J Loit 21394  AVspyg - AC Voltage on DC Supply Voltage (mV)
Fig. 3 - Output Function Fig. 6 - Sensitivity vs. Supply Voltage Disturbances
0.8 T 500 <
0 T — I~
2 o7 ] on | T 450 j
£ - A~ £
< T \ > 400
3 o6 —/r "-‘/\ p=
s N R *g,aso
& 05 T S 300
=1 off &
o
= 04 © 250
= Q@
£ s i 200
o ) 3 150
= 02 =
= A =950 nm, w100
g 04 Optical Test Signal, Fig. 3 50
F, L1 o
0.1 1 10 102 10°  10*  10° 0 500 1000 1500 2000 2500 3000
21392 E, - Irradiance (mW/m?) 20r47 f - EMI Frequency (MHz)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Electric Field Disturbances
1.2 07
£
> 10 2 065
= /\ E A
[} [0 -
& 08 2 /
3 S 055 A
7] 5 /
< g
- 0.6 / \ = 0.5
= 3
's 04 / N G 045
u o
£ f=f,+5% N Fo04
0.2 .
ue Af(3dB) =1,/10 035
0.0 ‘ ‘ Yoo
07 09 11 13 -30  -10 10 30 50 70 90
16925 f/fy - Relative Frequency 21407 Toms - Ambient Temperature (°C)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Ambient Temperature
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0.8 /
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=
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®
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o
=
kS
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o
s

\

. - Sensitivity (mW/m?)

E
em

oo/
L/

S (M),

\

750 850

950 1050

94 8408 A - Wavelength (nm)

Fig. 9 - Relative Spectral Sensitivity vs. Wavelength

SaWezs

A

06 04 02

0

19258 d, - Relative Transmission Distance

Fig. 10 - Horizontal Directivity

1.0

0.9

0.8

0.7

Ty
N

N Zg

06 04 02

0

19259 drel - Relative Transmission Distance

Fig. 11 - Vertical Directivity

0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3

21408

45 55

V - Supply Voltage (V)

Fig. 12 - Sensitivity vs. Supply Voltage
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PACKAGE DIMENSIONS in millimeters

@) 28

8.25+0.3
6.95+0.3

(5.55)

(1.54)
N H
S b
M o "L
© o B
=
&
0.85 max.
2.54 nom. ‘ 0.7 max. 0.5 max.
2.54 nom. 1202
—— -t

Marking area

g 1| %@

technical drawings
according to DIN
specifications

Not indicated to lerances + 0.2

Drawing-No.: 6.550-5263.01-4
Issue: 12; 16.04.10

19009 R2
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MECHANICAL DATA
Pinning
1=0UT,2=GND, 3 =Vg

FEATURES
® Low supply current
e Photo detector and preamplifier in one

package
e Internal filter for burst frequency

* Improved shielding against EMI RoHS
COMPLIANT

e Supply voltage: 2.7 Vto 5.5V

¢ Improved immunity against ambient light

¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

Pb-free

DESCRIPTION

The TSOP4P.. series are miniaturized receivers for
Mid range proximity sensor systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The output pulse width of the TSOP4P.. has an almost linear
relationship to the distance of the emitter or the distance of
an reflecting object. The TSOP4P.. is optimized to suppress
almost all spurious pulses from energy saving fluorescent
lamps.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY

STANDARD APPLICATIONS (AGC2/AGCS8)

38 kHz (1

TSOP4P38

Note
() Other frequencies available by request

BLOCK DIAGRAM

16833_5

Band Demo-
pass dulator

AN

Input AGC

APPLICATION CIRCUIT

17170_7
Transmitter || |R receiver
with —-_———
TSALxxxx H i
I a5
h r 19 1
v MR
: : \ .'T\.I""I
-TA
Lo T

The external components Ry and C are optional

to improve the robustness against electrical overstress
(typical values are Ry = 100 Q, C1 = 0.1 pF).

The output voltage V, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.

Document Number: 83305
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 \
Supply current (pin 3) Is 5 mA
Output voltage (pin 1) Vo -0.3t05.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs +0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0+ 85 °C
Operating temperature range Tamb -25t0+ 85 °C
Power consumption Tamp <85 °C Piot 10 mWwW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating condtions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
) E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
Supply current (pin 3) -
E, = 40 klx, sunlight Isy 0.95 mA
Supply voltage Vs 2.7 5.5 Vv
E, =0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
IF = 400 mA
. lost = 0.5 mA, Ec =0.7 mW/m2,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi - 5/fo < tpo < tpi + 6/fo, Ee min. 0.17 0.35 mW/m?2
test signal see fig. 1
} . . tpi = 5/fo < tpo < tpi + 6/fo, 5
Maximum irradiance test signal see fig. 1 Eg max. 30 W/m
Directivity Angle of Qi"s'fat;igsm'ss'on o172 + 45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E. |Optical Test Signal

(IR diode TSAL6200, I = 0.4 A, 30 pulses, f = fo, t = 10 ms)

LAY

Il

Il
Ll t

1.0

0.9

0.8 n

Output Pulse Width —|

|

i —

oe ]

Input Burst Length __|

too - Output Pulse Width (ms)

r il

*tp = 10/fy is recommended for optimal function 0.5

Vo Output Signal 16110 0.4
0 7/ <tq <15/ 7= 950 nm,
Vor 2 ty- 5l < tho < by + 6/fg 03 Optical Test Signal, Fig.1
v 02 | | |
o > 0.1 10 102 10°  10*  10°
tg) too 2 t
21391 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
www.vishay.com Document Number: 83305
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£ Optical Test Signal P 5 ‘ ‘ ‘
¢ g 45 | Correlation with Ambient Light Sources:
= 10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
£ 4 | 10 W/m? = 8.2.kLx (Daylight, T = 5900 K)
(o]
e 35
t < I
k<] 3
E [
- = 25
t=60ms = /
s
g /
v Output Signal, (see fig. 4) 948134 ® 45
o =
= 4 |— Wavelength of Ambient 4/
Von E 05 Illumination: A =950 Prn
i ————
Voo L1 L1 L] ]
ton ]

L 0
t t 0.01 0.1 1 10 100
off

21393_1 E, - Ambient DC Irradiance (W/m?)
Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 T « 07
Té\ 0.7 Ton § ‘ /
£ - —— [~ 0.6
£ _/ \ £ f=t
3 oe|=L "'/\ 2 o5 L, 0
= R R L fremt- s
@ 0.5 i — 8
3 Tot 8 04 f =30 kHz
& o4 E
3 S 03 f=20 kHz
S 03 <
o 3 A
! 0.2 e 02 — —
= - =
i =950 nm, " o
g 01 Optical Test Signal, Fig. 3 £ f=10kHz
Ll | | | uf =100 Hz
0 0
0.1 1 10 10?2 10°  10*  10° 1 10 100 1000
21392 E, - Irradiance (MmW/m?) 21394_1 AVsgys - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 T~
—~ 450
€ ﬁ
-‘E 1.0 /\ S 400
k7] <
& 08 5 850
Q
2 / \ £ 300
i 2]
— 06 - 250
3 \ 3
g / \ ir 200
o 04 4 %
w 3 150
= f=f,+5% =
£ =, b ‘100
0.2 w
w’ Af(3dB) =1/10 0
0.0 ‘ ‘ 0
0.7 0.9 11 13 0 500 1000 1500 2000 2500 3000
20747
16925 f/fo - Relative Frequency f- EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances

Document Number: 83305 www.vishay.com
Rev. 1.1, 23-Sep-10 403



N A
TSO P4Pl L] VISHAY®

Vishay Semiconductors IR Receiver Modules for Mid Range
Proximity Sensors

200
180 /
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100 7

/|
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40

too - Output Pulse Width (ms)

20 / Burst length = 300 ms, f = fg, 11 ) .\\\\\\\\ ,,/ ’

Y
NV LLim 1 SSVZ
0.1 1 10 100

22088 E, - Irradiance (mW/m?)

06 04 02 0
9612223p2  d,q - Relative Transmission Distance

Fig. 9 - Max. Output Pulse Width vs. Irradiance Fig. 12 - Horizontal Directivity

0.3 0.4

0.35

0.25
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0.15
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0.15

- Sensitivity (mW/m?)

0.1

0.1

Ee min.

0.05
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Eq min. - Threshold Irradiance (mW/m?)

0 0
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Fig. 10 - Sensitivity vs. Ambient Temperature Fig. 13 - Sensitivity vs. Supply Voltage
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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The typical application of the TSOP4P38 is a reflective sensor with analog information contained in its output. Such a sensor is
evaluating the time required by the AGC to suppress a quasi continuous signal. The time required to suppress such a signal is
longer when the signal is strong than when the signal is weak, resulting in a pulse length corresponding to the distance of an
object from the sensor. This kind of analog information can be evaluated by a microcontroller. The absolute amount of reflected
light depends much on the environment and is not evaluated. Only sudden changes of the amount of reflected light, and
therefore changes in the pulse width, are evaluated using this application.

Example of a signal pattern:

500 ms |
120 ms, 38 kHz | ‘

Optical signal I I I I

Response of the

TSOP4P38
(strong reflection)

Response of the
TSOP4P38

(weak reflection)

22090

Example for a sensor hardware:

120 \
IR Receiver \ IR Emitter: TSAL6200
Receiver: TSOP4P38
TSOP4P38 & 100 Reflective object: paper DIN A4 ]
E \
N =
I 4 5 ® \\
Emitter Separation to avoid =
TSAL6200 crosstalk by stray light inside $ 60
the housing n:f \ \ Emitter current 10 mA
22001 = 0 \ \
2 N\
S \ AN
) ) . 20 \ <
There should be no common window in front of the emitter , ~
. . . . . Emitter current 2 mA

and receiver in order to avoid crosstalk by guided light

through the window. 0 02 04 06 08 10
22089 Distance of a Reflective Object (m)

The logarithmic characteristic of the AGC in the TSOP4P38

results in an almost linear relationship between distance and Fig. 14 - Distance Characterisitic of a Typical Reflective Sensor

pulse width. Ambient light has also some impact to the pulse using the TSOP4P38

width of this kind of sensor, making the pulse shorter.

Document Number: 83305 www.vishay.com
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PACKAGE DIMENSIONS in millimeters
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_ 0.85 max. I
<I ‘ r 0.89
out |, J u
0.5 max. J
Oomax. | |e
2.54 nom. 13
0.7 max.
4.1
2.54 nom.
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Marking area Not indicated tolerances + 0.2
technical drawings
according to DIN
specifications
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MECHANICAL DATA
Pinning
1=0UT,2=GND, 3=Vg

FEATURES
® Low supply current

Pb-free

e Photo detector and preamplifier in one

package
e Internal filter for burst frequency

* Improved shielding against EMI RoHS
e Supply voltage: 2.7 Vto 5.5V COMPLIANT
¢ Improved immunity against ambient light

¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP58P.. series are miniaturized receivers for
Mid range proximity sensor systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The output pulse width of the TSOP58P.. has an almost
linear relationship to the distance of the emitter or the
distance of an reflecting object. The TSOP58P.. is optimized
to suppress almost all spurious pulses from energy saving
fluorescent lamps.

This component has not been qualified according to
automotive specifications.

PARTS TABLE
CARRIER FREQUENCY STANDARD APPLICATIONS (AGC2/AGCS)
38 kHz TSOP58P38

Note

() Other frequencies available by request
BLOCK DIAGRAM

16833_5

Band Demo-
pass dulator

AN

Input AGC

APPLICATION CIRCUIT

17170_7

Transmitter || |R receiver
with —-_———
TSALxXxxX H |
I a5
H r= o1

| =
! | \1\: 180
: : \ .'T\ (-

-7 A
LT

The external components Ry and C are optional

to improve the robustness against electrical overstress
(typical values are Ry = 100 Q, C1 = 0.1 pF).

The output voltage V, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.

Document Number: 83310
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ABSOLUTE MAXIMUM RATING

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 \
Supply current (pin 3) Is 5 mA
Output voltage (pin 1) Vo -0.3t05.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs +0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0+ 85 °C
Operating temperature range Tamb -25t0+ 85 °C
Power consumption Tamp <85 °C Piot 10 mWwW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating condtions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
) E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
Supply current (pin 3) -
E, = 40 klx, sunlight Isy 0.95 mA
Supply voltage Vs 2.7 5.5 Vv
E, =0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
IF = 400 mA
. lost = 0.5 mA, Ec =0.7 mW/m2,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi - 5/fo < tpo < tpi + 6/fo, Ee min. 0.17 0.35 mW/m?2
test signal see fig. 1
} . . tpi = 5/fo < tpo < tpi + 6/fo, 5
Maximum irradiance test signal see fig. 1 Eg max. 30 W/m
Directivity Angle of Qi"s'fat;igsm'ss'on o172 + 45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E. |Optical Test Signal

(IR diode TSAL6200, I = 0.4 A, 30 pulses, f = fo, t = 10 ms)

LAY

Il

Il
Ll t

1.0

0.9

0.8 n

Output Pulse Width —|

|

i —

oe ]

Input Burst Length __|

too - Output Pulse Width (ms)

r il

*tp = 10/fy is recommended for optimal function 0.5

Vo Output Signal 16110 0.4
0 7/ <tq <15/ 7= 950 nm,
Vor 2 ty- 5l < tho < by + 6/fg 03 Optical Test Signal, Fig.1
v 02 | | |
o > 0.1 10 102 10°  10*  10°
tg) too 2 t
21391 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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£ Optical Test Signal P 5 ‘ ‘ ‘
¢ g 45 | Correlation with Ambient Light Sources:
= 10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
£ 4 | 10 W/m? = 8.2.kLx (Daylight, T = 5900 K)
(o]
e 35
t < I
k<] 3
E [
- = 25
t=60ms = /
s
g /
v Output Signal, (see fig. 4) 948134 ® 45
o =
= 4 |— Wavelength of Ambient 4/
Von E 05 Illumination: A =950 Prn
i ————
Voo L1 L1 L] ]
ton ]

L 0
t t 0.01 0.1 1 10 100
off

21393_1 E, - Ambient DC Irradiance (W/m?)
Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 T « 07
Té\ 0.7 Ton § ‘ /
£ - —— [~ 0.6
£ _/ \ £ f=t
3 oe|=L "'/\ 2 o5 L, 0
= R R L fremt- s
@ 0.5 i — 8
3 Tot 8 04 f =30 kHz
& o4 E
3 S 03 f=20 kHz
S 03 <
o 3 A
! 0.2 e 02 — —
= - =
i =950 nm, " o
g 01 Optical Test Signal, Fig. 3 £ f=10kHz
Ll | | | uf =100 Hz
0 0
0.1 1 10 10?2 10°  10*  10° 1 10 100 1000
21392 E, - Irradiance (MmW/m?) 21394_1 AVsgys - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 T~
—~ 450
€ ﬁ
-‘E 1.0 /\ S 400
k7] <
& 08 5 850
Q
2 / \ £ 300
i 2]
— 06 - 250
3 \ 3
g / \ ir 200
o 04 4 %
w 3 150
= f=f,+5% =
£ =, b ‘100
0.2 w
w’ Af(3dB) =1/10 0
0.0 ‘ ‘ 0
0.7 0.9 11 13 0 500 1000 1500 2000 2500 3000
20747
16925 f/fo - Relative Frequency f- EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
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200

180 /

2 /

£ 160

= //

5 140 y

% 120

< 100 /

< /

5 80 74

S 6 i

p=3

o} /

', 40 g ,

& /|

20 Burst length = 300 ms, f = fg, 11 X %\\ ,///
N4 IR NI ~—\Z
0.1 1 10 100 06 04 02 0
22088 E, - Iradiance (mW/m?) 19258 dye - Relative Transmission Distance

Fig. 9 - Maximum Output Pulse Width vs. Irradiance Fig. 12 - Horizontal Directivity
—~ 03
&
£
2
£ 0.25
@
S o2
s .
e //
= —]
= 015
kel
o
<
g o1
=
5 [7 ,4

é 0.05 ) % "
oF, N

-3 -10 10 30 50 70 90 06 04 02 o )
21397 1 Tams - Ambient Temperature (°C) 19259 drel - Relative Transmission Distance
Fig. 10 - Sensitivity vs. Ambient Temperature Fig. 13 - Vertical Directivity

IS
I
~

o
w
a

o
@

TN

- Sensitivity (mW/m?)
o
b

S (L) - Relative Spectral Sensitivity

. 0.2
/ \ —
04 . 0.15
/ \ g o
0.2 uf
/ ¥
0 0
750 850 950 1050 1150 15 25 35 45 55
94 8408 A - Wavelength (nm) 21398_1 Vg - Supply Voltage (V)
Fig. 11 - Relative Spectral Sensitivity vs. Wavelength Fig. 14 - Sensitivity vs. Supply Voltage
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The typical application of the TSOP58P38 is a reflective sensor with analog information contained in its output. Such a sensor
is evaluating the time required by the AGC to suppress a quasi continuous signal. The time required to suppress such a signal
is longer when the signal is strong than when the signal is weak, resulting in a pulse length corresponding to the distance of an
object from the sensor. This kind of analog information can be evaluated by a microcontroller. The absolute amount of reflected
light depends much on the environment and is not evaluated. Only sudden changes of the amount of reflected light, and
therefore changes in the pulse width, are evaluated using this application.

Example of a signal pattern:

500 ms |
120 ms, 38 kHz | ‘
|

Optical signal I I I I

Response of the

TSOP58P38
(strong reflection)

Response of the
TSOP58P38

(weak reflection)

22090-2
Example for a sensor hardware:
120 \
IR Emitter: TSAL6200
IR Receiver \ Receiver: TSOP58P38
TSOP58P38 - 100 \ Reflective object: paper DIN A4 7
E \
\ % 80 N\
7 S = \
Emitter Separation to avoid 8 60
TSAL6200 crosstalk by stray light inside E \ \  Emitter current 10 mA
the housing = \ \
22091-2 a3 \ AN
3 N
20 S
~
There should be no common window in front of the emitter 0 Emitter current 2 mA
and receiver in order to avoid crosstalk by guided light 0 0.2 0.4 0.6 0.8 1.0
through the window. 22089-2 Distance of a Reflective Object (m)
The logarithmic characteristic of the AGC in the TSOP58P38 Fig. 15 - Distance Characterisitic of a Typical Reflective Sensor
results in an almost linear relationship between distance and using the TSOP58P38
pulse width. Ambient light has also some impact to the pulse
width of this kind of sensor, making the pulse shorter.
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PACKAGE DIMENSIONS in millimeters

48

@

28

N e

8.25+0.3
6.95 + 0.3

(5.55)

30.5 + 0.5

2.54 nom.

Drawing-No.: 6.550-5263.01-4
Issue: 12; 16.04.10

19009

(1.54)
0.85 max.
‘ 0.7 max. 0.5 max.
2.54 nom. 1202
Marking area
4P E <$>
technical drawings
according to DIN

specifications

Not indicated to lerances + 0.2

R2
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16797

MECHANICAL DATA
Pinning
1=GND,2=N.C,,3=0UT,4=Vg

FEATURES
® Low supply current
e Photo detector and preamplifier in one

package
e Internal filter for burst frequency

* Improved shielding against EMI RoHS
COMPLIANT

e Supply voltage: 2.7 Vto 5.5V

¢ Improved immunity against ambient light

¢ Insensitive to supply voltage ripple and noise

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

Pb-free

DESCRIPTION

The TSOP5P.. series are miniaturized receivers for
Mid range proximity sensor systems. A PIN diode and a
preamplifier are assembled on a lead frame, the epoxy
package acts as an IR filter.

The output pulse width of the TSOP5P.. has an almost linear
relationship to the distance of the emitter or the distance of
an reflecting object. The TSOP5P.. is optimized to suppress
almost all spurious pulses from energy saving fluorescent
lamps.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY

STANDARD APPLICATIONS (AGC2/AGCS8)

38 kHz (1

TSOP5P38

Note
() Other frequencies available by request

BLOCK DIAGRAM

16833_12

33 kQ

Band Demo-
pass dulator

1
PIN Control circuit GND

Input AGC

APPLICATION CIRCUIT

17170_7
Transmitter || |R receiver
with —-_———
TSALxxxx H i
I a5
h r 19 1
v MR
: : \ .'T\.I""I
-TA
Lo T

The external components Ry and C are optional

to improve the robustness against electrical overstress
(typical values are Ry = 100 Q, C1 = 0.1 pF).

The output voltage V, should not be pulled down to a level
below 1V by the external circuit.

The capacitive load at the output should be less than 2 nF.

Document Number: 83309
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 4) Vs -03to+6 \
Supply current (pin 4) Is 5 mA
Output voltage (pin 3) Vo -0.3t05.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs +0.3) \
Output current (pin 3) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -40to + 100 °C
Operating temperature range Tamb -25t0+ 85 °C
Power consumption Tamp <85 °C Piot 10 mWwW

Note

* Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification

is not implied. Exposure to absolute maximum rating condtions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
. E,=0,Vg=5V Isp 0.65 0.85 1.05 mA
Supply current (pin 4) -
E, = 40 klx, sunlight Isy 0.95 mA
Supply voltage Vg 2.7 5.5 \
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
I =400 mA
) losL = 0.5 MA, Ee = 0.7 mW/m2,
Output voltage low (pin 3) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi = 5/fo < tpo < tpi + 6/fo, Ee min. 0.17 0.35 mW/m?
test signal see fig. 1
. . . tpi - 5/f6 < tpo < tpi + 6/fo, 2
Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
Directivity Angle of giasltfatr:ir;smission P1/2 +45 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

E, | Optical Test Signal

(IR diode TSAL6200, Ir = 0.4 A, 30 pulses, f = fy, t =10 ms)

[l

1ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ]

t

1.0 ‘ ‘

0.9 Output Pulse Width —|

0s Vmh = o e
T T

Input Burst Length __|

ol
!
l

tpo - Output Pulse Width (ms)

0.6
T
*tpi = 10/fy is recommended for optimal function 0.5
Vo Output Signal 16110 0.4
D 7fy <ty < 15/f 2 =950
Vv, 0 <ly o . nm,
OH 2 tpi - 5/fo < tpo < tpi + 6/fg 03 Optical Test Signal, Fig.1
v 0.2 | | |
oI 2) t o1 1 10 102 10° 10* 10°
tg ! tpo
21391 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
www.vishay.com Document Number: 83309
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£ Optical Test Signal P 5 ‘ ‘ ‘
¢ g 45 | Correlation with Ambient Light Sources:
= 10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
£ 4 | 10 W/m? = 8.2.kLx (Daylight, T = 5900 K)
(o]
e 35
t < I
k<] 3
E [
- = 25
t=60ms = /
s
g /
v Output Signal, (see fig. 4) 948134 ® 45
o =
= 4 |— Wavelength of Ambient 4/
Von E 05 Illumination: A =950 Prn
i ————
Voo L1 L1 L] ]
ton ]

L 0
t t 0.01 0.1 1 10 100
off

21393_1 E, - Ambient DC Irradiance (W/m?)
Fig. 3 - Output Function Fig. 6 - Sensitivity in Bright Ambient
0.8 T « 07
Té\ 0.7 Ton § ‘ /
£ - —— [~ 0.6
£ _/ \ £ f=t
3 oe|=L "'/\ 2 o5 L, 0
= R R L fremt- s
@ 0.5 i — 8
3 Tot 8 04 f =30 kHz
& o4 E
3 S 03 f=20 kHz
S 03 <
o 3 A
! 0.2 e 02 — —
= - =
i =950 nm, " o
g 01 Optical Test Signal, Fig. 3 £ f=10kHz
Ll | | | uf =100 Hz
0 0
0.1 1 10 10?2 10°  10*  10° 1 10 100 1000
21392 E, - Irradiance (MmW/m?) 21394_1 AVsgys - AC Voltage on DC Supply Voltage (mV)
Fig. 4 - Output Pulse Diagram Fig. 7 - Sensitivity vs. Supply Voltage Disturbances
1.2 500 T~
—~ 450
€ ﬁ
-‘E 1.0 /\ S 400
k7] <
& 08 5 850
Q
2 / \ £ 300
i 2]
— 06 - 250
3 \ 3
g / \ ir 200
o 04 4 %
w 3 150
= f=f,+5% =
£ =, b ‘100
0.2 w
w’ Af(3dB) =1/10 0
0.0 ‘ ‘ 0
0.7 0.9 11 13 0 500 1000 1500 2000 2500 3000
20747
16925 f/fo - Relative Frequency f- EMI Frequency (MHz)
Fig. 5 - Frequency Dependence of Responsivity Fig. 8 - Sensitivity vs. Electric Field Disturbances
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200
180 /

160
/4
140

120

100 7

/|
80 '/

60
40

too - Output Pulse Width (ms)

J LSRN N
20 Burst length = 300 ms, f = f, \ /
. TR N\

0.1 1 10 100
22088 E, - Irradiance (mW/m?)

06 04 02 0 02 04 06
16801 drel - Relative Transmission Distance

Fig. 9 - Maximum Output Pulse Width vs. Irradiance Fig. 12 - Horizontal Directivity

0.3 0.4

0.35

0.25
0.3

0.2 /

0.15

0.25

0.2

0.15

- Sensitivity (mW/m?)

0.1

0.1

Ee min.

0.05

0.05

Eq min. - Threshold Irradiance (mW/m?)

0 0
-30 -10 10 30 50 70 90 1.5 25 3.5 4.5 5.5

21397_1 Tamp - Ambient Temperature (°C) 21398_1 Vs - Supply Voltage (V)

Fig. 10 - Sensitivity vs. Ambient Temperature Fig. 13 - Sensitivity vs. Supply Voltage

0.6 / \
0.4 / \
0.2 \
0.0

750 850 950 1050 1150
16919 A - Wavelength (nm)

S (1) - Relative Spectral Sensitivity

Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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The typical application of the TSOP5P38 is a reflective sensor with analog information contained in its output. Such a sensor is
evaluating the time required by the AGC to suppress a quasi continuous signal. The time required to suppress such a signal is
longer when the signal is strong than when the signal is weak, resulting in a pulse length corresponding to the distance of an
object from the sensor. This kind of analog information can be evaluated by a microcontroller. The absolute amount of reflected
light depends much on the environment and is not evaluated. Only sudden changes of the amount of reflected light, and
therefore changes in the pulse width, are evaluated using this application.

Example of a signal pattern:

500 ms |
120 ms, 38 kHz | ‘

Optical signal I I I I

Response of the

TSOP5P38
(strong reflection)

Response of the

TSOP5P38
(weak reflection)

22090-1
Example for a sensor hardware:
. 120
IR Receiver \ IR Emitter: TSAL6200
TSOP5P38 \ Receiver: TSOP5P38
m 100 Reflective object: paper DIN A4
. e "I\ N
4 ~ £ 80 N\
Emitter Separation to avoid S \ \
TSAL6200 crosstalk by stray light inside ©
. $ 60
the housing =1 \ \ Emitter current 10 mA
22091-1 o \ \
3 \ AN
5 \
) ) ) ° N
There should be no common window in front of the emitter S d
and receiver in order to avoid crosstalk by guided light o Emitter current 2 mA
through the window. 0 0.2 0.4 0.6 0.8 1.0
22089-1 Distance of a Reflective Object (m)

The logarithmic characteristic of the AGC in the TSOP5P38
results in an almost linear relationship between distance and Fig. 14 - Distance Characterisitic of a Typical Reflective Sensor
pulse width. Ambient light has also some impact to the pulse using the TSOP5P38
width of this kind of sensor, making the pulse shorter.
Document Number: 83309 www.vishay.com
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PACKAGE DIMENSIONS in millimeters

Pick and place area. TT taping

Pick and place area. TR taping

[

|

Not indicated tolerances + 0.3

=&

technical drawings
according to DIN
specifications

Footprint
3x1.27=3.81

1.2

Drawing-No.: 6.544-5341.01-4
Issue: 8; 02.09.09
16776

ASSEMBLY INSTRUCTIONS
Reflow Soldering

® Reflow soldering must be done within 72 h while stored
under a max. temperature of 30°C, 60 % RH after
opening the dry pack envelope

e Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

S

27 0.9 ‘
|l

i

Manual Soldering

e Use a soldering iron of 25 W or less. Adjust the
temperature of the soldering iron below 300 °C

¢ Finish soldering within 3 s
e Handle products only after the temperature has cooled off

www.vishay.com
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
055 °G max. 260 °C
2501~ 240 °C 245°C
—217°C
200 . 5
. max. 20 s
€ 150
= max. 120's max. 100 s
100 4
501 max. Ramp Up 3°C/s  may Ramp Down 6 °C/s
0 T T T T T
0 50 100 150 200 250 300
19800 t(s) max. 2 cycles allowed
TAPING VERSION TSOP..TT DIMENSIONS in millimeters
16
15

=& "
fechnical drawings

according fo DIN

specifications

”_H i\
ko
) = D
-
~ o~
R g —-—
- [F
oA -
\; =]
¢ Day
|
Drawing-No.: 9.700-5259.01-4 1
[anl
Issue: 1, 05.09.01 A o 785
~F
16584
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TAPING VERSION TSOP..TR DIMENSIONS in millimeters
16
1.5
115
techniral drawings
according to DIN
specifications %15
A Rwa o
e 'zAf»
o %S R0.83
= G} s
R0.25 e
¢ T
¢
& X
~r
7.85%
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REEL DIMENSIONS in millimeters

16,479

0
4

I
N

#$339

#58 min.

Form of fhe leave open
of the wheel is supplier specific.

Dimension acc. fo IECEN 60 286-3

Tape width 16
Reel hub 21 3 $
fechnical drawings
Drawing-No. 9.800-5052 V24 rentiatons
Issue: 1. 07.05.02
16734
LEADER AND TRAILER DIMENSIONS in millimeters
Trailer Leader
no devices devices no devices
/]
1/
min. 200 min. 400
96 11818

COVER TAPE PEEL STRENGTH
According to DIN EN 60286-3
0.1Nto1.3N

300 mm/min. + 10 mm/min.

165° to 180° peel angle

LABEL

Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.
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VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITING ABBREVIATION LENGTH
Item-description - 18
Item-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YWW)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC
Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
LONG BAR CODE TOP TYPE LENGTH
Item-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
SHORT BAR CODE BOTTOM TYPE LENGTH
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17
DRY PACKING RECOMMENDED METHOD OF STORAGE

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and

storage.

Aluminum bag

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary

cardboard box is used for shipping purposes.

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C
e Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

www.vishay.com
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VISHAY SEMICONDUCTORS STANDARD

LEVEL
CAUTION
This s, ‘4
MOISTURE s sl‘l‘lvl: DEVICES

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2Aﬁe(!h|sbg penedd es that will be subjected to infrared reflow,
(peak package body temp.

220°C) mus tb
2a Mounted within 72 hours at factory condition of < 30°C/60%RH o
2b.Stored at <20% RH.

3. Devices require baking before mounting
Humldlyl ndicator Card is >20% whe nred at23°C +5°C o
or 2b is not met.

4. If baking is required, devices may be baked for:
192 hours at 40°C + 5°C/-0°C and \S/RH (dry air/nitroge )
96 hours at 60+5°Cand <5%RH all device contai)
24 hours at 12525°C N suitable for_reels or tubes
Bag Scal Date:
(0If blank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

BAR CODE LABELS

The Vishay Semiconductors standard bar code labels are
printed at final packing areas. The labels are on each
packing unit and contain Vishay Semiconductors specific
data.

\lIIH!IIIHtIHIIIIIH\l\llH\IIHII|||||II\I\\lilIIIIHIIHIIIHIIIHHIHI\IHI\IIIItllllllH||||\|\IHI|IIIH||H||I e
\PIIHHII\IHHI\III!?IIIIIN|||HIII\||H!IH\I'IH!H|||||||\IIIHH\|\IH\HI\IIIIIIHI\IH|||H|1|H|!I!l|\||||IIIHF||
A m——;-

16962

16943

Example of JESD22-A112 level 4 label

ESD PRECAUTION

Proper storage and handling procedures should be followed
to prevent ESD damage to the devices especially when they
are removed from the antistatic shielding bag. Electro-static
sensitive devices warning labels are on the packaging.
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N A
VISHAY.

Vishay Semiconductors

IR Sensor Module for Remote Control Systems

MECHANICAL DATA
Pinning:

1 =GND, 2 = Carrier OUT, 3 = Vg

FEATURES
* Photo detector and preamplifier in one package

Pb-free

e AC coupled response from 30 kHz to 50 kHz, all

data formats
e If the IR singal strength is less then 1 W/m?

(distance more than 0.3 m with a typical IR ROHS
B COMPLIANT

remote control), the frequency range is up to

55 kHz

e If the IR singal strength is less then 8 mW/m? (distance
more than 3.5 m with a typical IR remote control), the
frequency range is up to 60 kHz

¢ Improved shielding against electrical field disturbance

e AGC to suppress ambient noise

¢ High sensitivity, long receiving range

e Supply voltage: 2.7 Vto 5.5V

e Carrier out signal for IR repeater applications

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP98138 is a miniaturized sensor for receiving the
modulated signal of infrared remote control systems. A PIN
diode and preamplifier are assembled on a lead frame, the
epoxy package is designed as an IR filter. The modulated
output signal, carrier out, can be used for repeater
applications and code learning applications.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY

CODE LEARNING APPLICATIONS

30 kHz to 50 kHz

TSOP98138

BLOCK DIAGRAM

16833_11

Input AGC

Band
pass

Compa-
rator

N

APPLICATION CIRCUIT

R3 680 Q Supply voltage
TSOP98x38 S
TSAL6400
33 kQ|
Y
Y
R4
3Q GND
d oV

21647

Recommended circuit for best sensitivity of the TSOP98x38 in repeater applications.
It limits the output voltage swing V,, to about 1V in order to avoid internal coupling.
The high level output voltage V,, should never be pulled to a voltage lower

than 0.85 V by the external circuit under any ambient condition.
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TSOP98138

IR Sensor Module for Remote Vishay Semiconductors
Control Systems

ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 \
Supply current (pin 3) Is 5 mA
Output voltage (pin 2) Vo -0.3to5.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs +0.3) \
Output current (pin 2) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 +85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamb < 85 °C Piot 10 mwW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C
Note

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T;mp = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
. E,=0,Vs=5V Isp 0.65 0.85 1.05 mA
Supply current (pin 3) -
E, = 40 klIx, sunlight Isy 0.95 mA
Supply voltage Vs 2.7 5.5 Vv
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 30 m
IF = 400 mA
) losL = 0.5 mA, E¢ = 0.7 mW/m?2,
Output voltage low (pin 2) test signal see fig. 1 VosL 100 mV
Less than 5 missing or 5 additional
Minimum irradiance sub carrier pulses related to one Ee min. 0.5 1 mW/m?2
burst
Less than 5 missing or 5 additional
Maximum irradiance sub carrier pulses related to one Ee max. 30 W/m?2
burst
N Angle of half transmission
Directivity distance D172 +55 deg

TYPICAL CHARACTERISTICS (Tm, = 25 °C, unless otherwise specified)

Optical Test Signal:

IR diode TSAL6200, I, = 0.25 A, 3.5
E, N = 15 carrier pulses per burst, f = 38 kHz,
burst repetition time: 3 ms -
g 3 74
I z /
= 25
k=4
2
Wi
g 2
<
| ! o A
- i=4
1, - burst length 5 1.5 /
v, ° /
tpi = 6 carrier cycles is recommended for optimum function % 1
v, a \ /
o - \
£ 05
w
v,
* 30 35 40 45 50 55 60
t
The number of carrier- out-pulses might not be exactly 21772 R .
268 same as the number of carrier cycles in t, (input burst) f, - Carrier Frequency (kHz)

Fig. 1 - Output Function Fig. 2 - Frequency Dependence of Sensitivity
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W
N \
N \
L/ \_

750 850 950 1050 1150
94 8408 A - Wavelength (nm)

S (L) - Relative Spectral Sensitivity

Fig. 3 - Relative Spectral Sensitivity vs. Wavelength

06 04 02 0 02 04 06

94 8153 d,e - Relative Transmission Distance

Fig. 4 - Horizontal Directivity ¢y

-30

-40

06 04 02 0 02 04 06
948152 d,e - Relative Transmission Distance

Fig. 5 - Vertical Directivity ¢y
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TSOP98138

IR Sensor Module for Remote Vishay Semiconductors
Control Systems

PACKAGE DIMENSIONS in millimeters

10 +0.3
Center of sensitive area
‘/
| A
. 1
S
H
i —
o §
- o
X [
s 1 T
+0.10
J:'! 0.65 Tg1s 3
8 g
@©
S| \_Area not plane
+0.10
\ 05 108 »lM
2.54 nom. 1403
£03
3 x2.54 =7.62 nom. 4
T
5.8 03
H‘i

technical drawings
according to DIN
specifications

Drawing-No.: 6.550-5095.01-4

Issue: xx; 20.05.09

96 12116-1

Document Number: 81144 www.vishay.com
Rev. 1.1, 07-Sep-09 427



TSOP98200

N A
VISHAY.

Vishay Semiconductors

IR Sensor Module for Remote Control Systems

-
12{/

MECHANICAL DATA
Pinning:

19026

1 = Carrier OUT, 2 = GND, 3 = Vg

FEATURES
e Photo detector and preamplifier in one package

Pb-free

e AC coupled response from 20 kHz to 455 kHz,

all data formats
e Improved shielding against electrical field

disturbance RoHS
COMPLIANT
e TTL and CMOS compatibility
e Qutput active low
e Supply voltage: 2.7 Vto 5.5V
e Carrier out signal for code learning functions

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP98200 is a miniaturized sensor for receiving the
modulated signal of infrared remote control systems. A PIN
diode and preamplifier are assembled on a lead frame, the
epoxy package is designed as an IR filter. The modulated
output signal, carrier out, can be used for code learning
applications.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY

CODE LEARNING APPLICATIONS

20 kHz to 455 kHz

TSOP98200

BLOCK DIAGRAM

"4

3

Signal shaping

o 1 Carrier out

‘ 2GND

19746

APPLICATION CIRCUIT

19750
Transmitter
with
TSALXXXX

R; + C1 recommended to suppress power supply
disturbances.

www.vishay.com
428

Document Number: 84795
Rev. 1.3, 03-Jun-09



TSOP98200

IR Sensor Module for Remote Vishay Semiconductors
Control Systems

ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -0.3to+5.5 \Y
Output voltage (pin 1) Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 10 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25to+ 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Soldering temperature t<10s, 1 mm from case Tsd 260 °C
Note

® Tamb =25 °C, unless otherwise specified
Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS CARRIER OUT (1)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply current (pin 3) E, =0 Isp 0.6 0.8 mA
Supply voltage Vs 2.7 5.5 Vv
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 1 m
IF =400 mA
Output voltage low (pin 1) losL = 0.5 mA, test signal see fig. 1 VosL 250 mV
Minimum irradiance Vs =3V, (20 kHz to 60 kHz @) Ee min. 0.3 0.5 W/m?2
Maximum irradiance Test signal see fig. 1, (20 kHz to 60 kHz @) | Eq max. 300 500 W/m?2
Directivity Angle of half transmission distance P1/2 +45 deg
Carrier out rise time Vs=3V,C_=10pF Tr 100 ns
Carrier out fall time Vs=3V,CL=10pF T 10 ns
Output pulse width Tp=10ps, CL =10 pF Tro 0.6 1.1 1.6 us
Note

M Tamp = 25 °C, unless otherwise specified, Vg = 3 V

@ These irradiance values are guaranteed to 60 kHz. The TSOP98200 will continue to function up to frequencies higher than 600 kHz, however
the irradiance at frequencies above 60 kHz is dependent on the carrier frequency and the pulse pattern received.
Typical Eg min. = 2 W/m? at 455 kHz.

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

2.0
Optical test signal @ 1.8
E R emitting diode TSAL6200, I = 0.4 A, f = 38 kHz 2
e < 1.6
g 14 \Qelay time - t
-
o 12 N
@ T~
note: Output signal switches on t a 10 i
the falling edge of input signal 5
e falling edge of input signal E— 0.8 Output pulse width - t,q, i
=1
Voc 4 Output signal — [l S o6 | |
g 04
—g optical test signal, fig. 1
g 02 ‘ ‘
| 0
19708 tooe —1 F— t 0.1 1 10 100 1000
19704 E, - Irradiance (W/m2)
Fig. 1 - Carrier Output Pulse Diagram Fig. 2 - Carrier Output Function Diagram
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94 8408 A - Wavelength (nm)

A)rel - Relative Spectral Sensitivity

S(

Fig. 3 - Relative Spectral Sensitivity vs. Wavelength
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TSOP98200

IR Sensor Module for Remote Vishay Semiconductors
Control Systems

PACKAGE DIMENSIONS in millimeters

8.25 + 0.3
6.95 + 0.3

(5.55)

(1.54)
0 - I
I} -
H o . —
) S B
o
@
0.85 max.
2.54 nom. ‘ ‘ 0.7 max. 0.5 max.
2.54 nom. 12£02
Marking area
O il WEL @
technical drawings
according to DIN
specifications
Not indicated to lerances = 0.2
Drawing-No.: 6.550-5263.01-4
Issue: 12; 16.04.10
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MECHANICAL DATA
Pinning:

19026

1 = Carrier OUT, 2 = GND, 3 = Vg

FEATURES

e Photo detector and preamplifier in one
package Pb-free

e AC coupled response from 20 kHz to 60 kHz,
all data formats

e Improved shielding against electrical field RoHS
disturbance COMPLIANT

e TTL and CMOS compatibility

e QOutput active low

e Supply voltage: 2.7 Vto 5.5V

e Carrier out signal for code learning functions

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP98260 is a miniaturized sensor for receiving the
modulated signal of infrared remote control systems. A PIN
diode and preamplifier are assembled on a lead frame, the
epoxy package is designed as an IR filter. The modulated
output signal, carrier out, can be used for code learning
applications.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY

CODE LEARNING APPLICATIONS

20 kHz to 60 kHz

TSOP98260

BLOCK DIAGRAM

W
1

Signal shaping

19746

APPLICATION CIRCUIT

19750
Transmitter
with
TSALxxxx

R + C1 recommended to suppress power supply
disturbances.
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TSOP98260

IR Sensor Module for Remote Vishay Semiconductors
Control Systems

ABSOLUTE MAXIMUM RATINGS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -0.3to+5.5 \
Output voltage (pin 1) Vo -0.3to (Vs + 0.3) \
Output current (pin 1) lo 10 mA
Junction temperature T; 100 °C
Storage temperature range Tstg -25t0 + 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Soldering temperature t<10s, 1 mm from case Tsd 260 °C

ELECTRICAL AND OPTICAL CHARACTERISTICS CARRIER OUT (1)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply current (pin 3) E,=0 Isp 0.6 0.8 mA
Supply voltage Vs 2.7 5.5 \Y
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 1 m
Ir =400 mA
Output voltage low (pin 1) losL = 0.5 mA, test signal see fig. 1 VosL 250 mV
Minimum irradiance Vs =3V, (20 kHz to 60 kHz) Ee min. 0.3 0.5 W/m?2
Maximum irradiance test signal see fig. 1, (20 kHz to 60 kHz) Ee max. 300 500 W/m?2
Directivity Angle of half transmission distance 0172 +45 deg
Carrier Out rise time Vg=3V,C_L=10pF Tr 100 ns
Carrier Out fall time Vg=3V,CL=10pF T 10 ns
Output pulse width Tp=10ps, CL=10 pF Tro 5 7 10 us
Note

() Tamp = 25 °C, unless otherwise specified, Vg = 3 V

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

Optical test signal

E ’ R emitting diode TSAL6200, Iz = 0.4 A, f = 38 kHz
e

note: Output signal switches on t
the falling edge of input signal

— Delay time - t4
—= Output pulse width - t,.. |

. |
optical test signal , fig. 1

taer tpoc - Output Pulse Length (us)

Voc 4 Output signal — [ 8
2 A
I_ 1 S AN /
J - 0
19703 oo 0.1 1 10 100 1000
21480 E, - Irradiance (W/m?)
Fig. 1 - Carrier Output Pulse Diagram Fig. 2 - Carrier Output Function Diagram
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TSOP98260

IR Sensor Module for Remote Vishay Semiconductors
Control Systems

PACKAGE DIMENSIONS in millimeters
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MECHANICAL DATA
Pinning:
1 = Carrier OUT, 2 = GND, 3 = Vg

FEATURES
* Photo detector and preamplifier in one package

Pb-free

e AC coupled response from 30 kHz to 50 kHz, all

data formats
e If the IR signal strength is less then 2 W/m?

(distance more than 0.2 m with a typical IR RoHS
B COMPLIANT

remote control), the frequency range is up to

55 kHz

e If the IR signal strength is less than 15 mW/m? (distance
more than 2.5 m with a typical IR remote control), the
frequency range is up to 60 kHz

¢ Improved shielding against electrical field disturbance

e AGC to suppress ambient noise

¢ High sensitivity, long receiving range

e Supply voltage: 2.7 Vto 5.5V

e Carrier out signal for IR repeater applications

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP98238 is a miniaturized sensor for receiving the
modulated signal of infrared remote control systems. A PIN
diode and preamplifier are assembled on a lead frame, the
epoxy package is designed as an IR filter. The modulated
output signal, carrier out, can be used for repeater
applications and code learning applications.

This component has not been qualified according to
automotive specifications.

PARTS TABLE

CARRIER FREQUENCY

CODE LEARNING APPLICATIONS

30 kHz to 50 kHz

TSOP98238

BLOCK DIAGRAM

16833_10

Band Compa-
pass rator

N

Input AGC

APPLICATION CIRCUIT

R3 680 Supply voltage

TSOP98x38 sy
3>
5 TSAL6400
33 kO
N
A
lv° R2 3.3kQ R4
30 gND
hd ov

21647

Recommended circuit for best sensitivity of the TSOP98x38 in repeater applications.
It limits the output voltage swing V,, to about 1V in order to avoid internal coupling.
The high level output voltage V, should never be pulled to a voltage lower

than 0.85 V by the external circuit under any ambient condition.
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TSOP98238

Vishay Semiconductors

IR Sensor Module for Remote
Control Systems

ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 \
Supply current (pin 3) Is 5 mA
Output voltage (pin 1) Vo -0.3to5.5 \
Voltage at output to supply Vs - Vo -0.3to (Vs +0.3) \
Output current (pin 1) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0 +85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamb < 85 °C Piot 10 mwW
Soldering temperature t<10s, 1 mm from case Tsd 260 °C
Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only

and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
. E,=0,Vs=5V Isp 0.65 0.85 1.05 mA
Supply current (pin 3) -
E, = 40 klIx, sunlight Isy 0.95 mA
Supply voltage Vs 2.7 5.5 Vv
E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 20 m
IF = 400 mA
) losL = 0.5 mA, E¢ = 0.7 mW/m?2,
Output voltage low (pin 1) test signal see fig. 1 VosL 100 mV
Less than 5 missing or 5 additional
Minimum irradiance sub carrier pulses related to one Ee min. 1 2 mW/m?2
burst
Less than 5 missing or 5 additional
Maximum irradiance sub carrier pulses related to one Ee max. 30 W/m?2
burst
Directivity Angle of siasltfatr:ir;smlsswn D172 +45 deg
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
Optical Test Signal:
IR diode TSAL6200, I = 0.25 A, 7
E, N = 15 carrier pulses per burst, f = 38 kHz,
burst repetition time: 3 ms - 6
s 4
E 5 /
] /
o
| ' £\ /
t,.- burst length 3
. rstlengl é \ 4
tpi > 6 carrier cycles is recommended for optimum function .g_; 2 \ /
Vo o
£ \—//
uf
Vm o
- 30 3 40 45 50 55 60
1eis The number of carrier- out-pulses might not be exactly 21649
same as the number of carrier cycles in t, (input burst)

f, - Carrier Frequency (kHz)

Fig. 1 - Output Function Fig. 2 - Frequency Dependence of Sensitivity
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TSOP98238

IR Sensor Module for Remote Vishay Semiconductors
Control Systems

PACKAGE DIMENSIONS in millimeters
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16797

MECHANICAL DATA
Pinning:
1=GND,2=N.C, 3=Vs, 4=0UT

FEATURES
e Center frequency at 25 kHz to reduce
interference with IR remote control signals at Ph-free

30 kHz to 56 kHz
e Package can be used with IR emitters with
wavelength 830 nm as well as standard 940 nm RoHS
* Very low supply current and stand-by mode COMPLIANT
e Photo detector and preamplifier in one
package
e Internal filter for PCM frequency
e Supply voltage range: 2.5V to 5.5V
¢ Improved immunity against modulated light
sources
¢ Insensitive to supply voltage ripple and noise
e Taping available for topview and sideview assembly

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

DESCRIPTION

The TSOP35D25 is an SMD IR receiver module for 3D
sychronisation signals. The receiver is designed to operate
at a carrier frequency of 25 kHz and a wavelength of 830 nm
to avoid interference with standard remote control systems
at 940 nm and 30 kHz to 56 kHz. The TSOP35D25 can
receive continuously transmitted signal patterns with a
minimum burst length of 6 cycles and frame rates up to
200 Hz. The circuit provides good suppression of optical
noise from CFLs, LCD backlight and plasma panels.

PARTS TABLE

CARRIER FREQUENCY

GOOD NOISE SUPPRESSION AND FAST BURST RATE

25 kHz

TSOP35D25

BLOCK DIAGRAM

Input = AGC [ Band Demo -

\i‘ pass dulator

PIN Control circuit

16839

APPLICATION CIRCUIT

17170_5

Transmitter | ||R receiver
with -———
TSALXXXX 1 i
- rg
1 I \' : G :
P N
Y
LN

R, and C, are recommended for protection against EOS.
Components should be in the range of 33 Q <R, < 1 kQ,
C,>0.1pF.
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TSOP35D25

IR Receiver Modules for 3D Vishay Semiconductors
Synchronization Signals

ABSOLUTE MAXIMUM RATINGS
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 3) Vs -03to+6 \
Supply current (pin 3) Is 3 mA
Output voltage (pin 4) Vo -0.3to (Vs + 0.3) \
Output current (pin 4) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -40to + 100 °C
Operating temperature range Tamb -30to + 85 °C
Power consumption Tamp <85 °C Piot 10 mW
Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply current (pin 3) E,=0,Vg=3.3V Isp 0.27 0.35 0.45 mA

PRl p E, = 40 Kix, sunlight Ish 0.45 mA
Supply voltage Vs 2.5 5.5 Vv

E, = 0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
Ir = 250 mA
) losL = 0.5 MA, E¢ = 0.7 mW/m2,
Output voltage low (pin 4) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:

Minimum irradiance tpi - 80 ps <ty < tpi + 160 ps, Ee min. 0.15 0.35 mW/m?

test signal see fig. 1
tpi - 80 Ps < tpo < tpi + 160 ps,

i i i 2

Maximum irradiance test signal see fig. 1 Ee max. 30 W/m
h - Angle of half transmission

Directivity distance 0172 + 50 deg

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

g.| Optical Test Signal 1.5 ‘ ‘ ‘
e (IR diode TSAL6200, I- = 0.4 A, N = 6 pulses, f = fy, t = 10 ms) 14
= . Output Pulse Widtl
£ 1.3 1 1
i i g 12 e
‘ Py 5 E 7 T - - <
toi *) = 11 Input Burst Length
3
T 7}
;:_ 1.0
*) t,i = 6/fq is recommended for optimal function 5 0.9
o
Output Signal 143371 5 0.8
Vo , © 2 = 950 nm,
) 3/ <ty < o ) ° . Optical Test Signal, Fig.1
Vou Pt~ 80 ks <t <t + 160 ps 06 | | |
05 [ [
VoL 1) 2) t 0.1 1 10 102 10° 10 10°
tq tho
22020 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
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Optical Test Signal

t=60ms

v Output Signal, (see fig. 4) 948134
o

i HHHHHH
Tl

Fig. 3 - Output Function

0.8
N T,
E 07 on
= / LM
E 06 “ ~ -~ —~r~
| D A ~ 1
2 05 T
=1 off
& 04
3
=3
=1 0.3
(o]
| 02 A =950 nm,
5 - Optical Test Signal, Fig. 1
s
z 01
s
s
0
0.1 1 10 100 1000 10 000
22021 E, - Irradiance (mW/m?)
Fig. 4 - Output Pulse Diagram
1.2
> 10
H /\
2
S 08
Q
7]
s / \
— 06
[5)
2 / 0\
‘s 04 N
w \4
e
£ 02 f=f,+5%
wP —— Af(3dB) =1/10
00 \ \
0.7 0.9 1.1 1.3
16925 f/fp - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

IN

Correlation with Ambient Light Sources:
3.5 [10 W/m? = 1.4 kLx (Std. illum. A, T = 2855 K)
10 W/m? = 8.2 kLx (Daylight, T = 5900 K)

|

3 1 ‘

25 |— Wavelength of Ambient /
: lllumination: 2 = 950 nm /
2

/
1 /
0.5 /

Eg min, - Threshold Irradiance (MW/m?)

|~
0
0.01 0.1 1 10 100
i ; 2
20757 E, - Ambient DC Irradiance (W/m<)
Fig. 6 - Sensitivity in Bright Ambient
—~ 1.0
e 09 f=100 Hz
< o
E o |
° =10 kHz +
g 07 ¢
& o ]
5} f =20 kHz i
i
kel
S 04 ;
2 03 f=30kHz
£ o2 -
£ 01
@
w 0
1 10 100 1000

20753 AVsgys - AC Voltage on DC Supply Voltage (mV)

Fig. 7 - Sensitivity vs. Supply Voltage Disturbances

500 N
450
400 \
350
300
250
200
150

100
50

E - Max. Field Strength (V/m)

500 1000 1500 2000 2500 3000

20747 f - EMI Frequency (MHz)

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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[9) 10° 20
[
0.8
o f=25kHz, E, = 3 mW/m?
% 0.7
> 06 40°
3 1 1.0
3 X
o 0.5 s0°
0.9
2 04
2 .
w 03 constant irradiance 08 60
% | ! I
S 02 — ———— 70°
= 0.1 pd T variable ir‘radian‘ce 0.7 &\\{‘ ,,//‘ 80°
o L7 | 1| Ha A
0 10 20 30 40 50 60 70 80 06 04 02 0 02 04 06
22022 Burst Length (number of cycles/burst) 16801 drel - Relative Transmission Distance
Fig. 9 - Maximum Envelope Duty Cycle vs. Burst Length Fig. 12 - Horizontal Directivity
&g 0.3 0.2
s __ o018
&
g 02 T o
8 2
S 02 E 014 -
G 2 o012
g 1 s
= 015 B o1
o c
[=] ()
H 0.08
g o .
E < 006
= €
'L 0.05 up 004
E 0.02
°
w 0 o
-3 -10 10 30 50 70 90 2 25 3 35 4 45 5 55 6
20755 Tamp - Ambient Temperature (°C) 20756 Vs - Supply Voltage (V)
Fig. 10 - Sensitivity vs. Ambient Temperature Fig. 13 - Sensitivity vs. Supply Voltage
1.0
>
g o9 /]
2 08
3 \
D07
£ e [ \
g X
a 0.5 I
@» .
S o4 II \\
s}
g 0.3 I
B 0.2
< o041
@
0
700 750 800 850 900 950 1000 10501100
20431 X - Wavelength (nm)
Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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SUITABLE DATA FORMAT

The TSOP35D25 is designed to suppress spurious output
pulses due to noise or disturbance signals. Data and
disturbance signals can be distinguished by the devices
according to carrier frequency, burst length and envelope
duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 25 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP35D25 in the
presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are

* DC light (e.g. from tungsten bulb or sunlight)

e Continuous signals at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 14 or figure 15)

IR Signal

16920

IR Signal

16921

I I I
IR Signal from Fluorescent
Lamp with Low Modulation

10 15 20
Time (ms)

o
o —

Fig. 14 - IR Signal from Fluorescent Lamp
with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

10 15 20
Time (ms)

o
3

Fig. 15 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP35D25

Minimum burst length

6 cycles/burst

After each burst of length
a minimum gap time is required of

6 to 24 cycles
> 6 cycles

For bursts greater than
a minimum gap time in the data stream is needed of

24 cycles
> 4 x burst length

Maximum rate of short bursts (constant irradiance)

2000 bursts/s

Maximum rate of short bursts (variable irradiance)

220 bursts/s

www.vishay.com
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STAND-BY MODE OF THE TSOP35D25

If an application requires an ultra low average supply current in order to save battery life, the TSOP35D25 can be operated with
an intermittent supply voltage. A typical application circuit shown in fig. 16.

TSOPS3... Battery
Supply

~N~a

Input
\ RC data l
Low Power e
other input and
Microcontroller output lines
Output
IR Receiver IR Rec. SBY
(memorizing the gain Rs
level during standby) 3MQ T

_L Vg=25V1055V

22023

Fig. 16 - Application Circuit for the TSOP3...with Intermittent Supply Voltage

To receive a continuous data signal while using the TSOP3... with an intermittent supply voltage, the receiver must be activated
in advance of the expected data frame as shown in figure 17.

The transmitted IR

synchronizing pattern Mm M Mm“H—
The standby is deactivated in Synchronizing pattern,
advance of the expected data sent by the TV

frame
Standby on
Output signal of the | /
microcontroller to control the

standby mode of the IR
Receiver Standby off

Output signal of the TSOP35D25 _I—-,_M.M\ /rlmm
valid sync.  pattern

Data is valid only 2 ms after the
22024 standby off signal

Fig. 17 - Signal Timing in Power Saving Mode with Continuous Receiving Function

In normal operation without using the stand-by feature, the gain level of the TSOP35D25 returns to a default level after the device
is disconnected from supply voltage and reconnected again. A settling time of up to 100 ms is necessary until the gain has
settled to an optimum level that is well matched to the ambient noise level.

Using the device in stand-by mode, the TSOP35D25 memorizes its gain setting while in standby. On re-activation, the gain
immediately returns to the correct level present before stand-by. This operation insures that there are no spurious pulses on
power-up due to mismatch between the gain level and the ambient light conditions.

Document Number: 83298 www.vishay.com
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ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Serial resistor to activate the Vs=3V Rs 1.2 15 2 M
Q
standby mode Vg=5V Rs 2 3 4
Vs=3V,RS=1.5MQ [ 1 1.4 2
Standby supply current A
¥ SUPPYY Vs=5V, RS =3 MQ lsay 1 1.4 2 H
Vs > 2.5V, dark ambient,
Latency time for standby-off s output is valid tdetay 0.4 0.8
(delay until there is a valid Vs> 2.5V, 10 kLux dayligth ms
respose §>eoV, ,
pose) output is valid taelay 1.5 25
Vs > 2.5V, dark ambient tsey oFf 1
Vs > 2.5V, 10 kLux daylight, . 4
Duration of standby-off period AGC1 or AGC3 device SBY_OFF ms
Vs > 2.5V, 10 kLux daylight,
AGC2 or AGC4 device tsBy_oFF 8

TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

25 T T
Latency Time after Standby-off
until there is a valid Output Signal /

T
(.
e

Latency Time (ms)

0.5

0

0.1 1 10 100
22025 Ambient Daylight Brightness (kLux)

Fig. 1 - Delay Time after Standby-off
until the TSOPS3... is ready to receive Data
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Pick and place area. TT taping

.
2
0.5 +0.15
‘
ax[127 k[ 381 |

5.51

Pick and place area. TR taping

26

2.35
—
—

Drawing-No.: 6.544-5341.01-4
Issue: 8; 02.09.09
16776

ASSEMBLY INSTRUCTIONS
Reflow Soldering

¢ Reflow soldering must be done within 72 h while stored
under a max. temperature of 30°C, 60 % RH after
opening the dry pack envelope

Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

Handling after reflow should be done only after the work
surface has been cooled off

A

(1.5)

Not indicated tolerances + 0.3

=&

technical drawings
according to DIN
specifications

Footprint

3x1.27=3.81

e S X 12l =981

o
o

‘ 1.27 ‘

Manual Soldering

0.9,
|
\
|
|
|

e Use a soldering iron of 256 W or less. Adjust the
temperature of the soldering iron below 300 °C

e Finish soldering within 3 s
¢ Handle products only after the temperature has cooled off

Document Number: 83298
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
- max. 260 °C
2501Z Sig oG 245 °C
—217°C
200 ¢ 5
5 max. 20 s
< 150 1
= max. 120 s max. 100 s
100
504 max. Ramp Up 3°C/s  may Ramp Down 6 °C/s
0 T T T T T
0 50 100 150 200 250 300
19800 tes) max. 2 cycles allowed

TAPING VERSION TSOP..TT DIMENSIONS in millimeters

175

N 4
o L7 ]
¢1.5 & #15
£ & -
echnical drawings ﬂ} L
;((:rd\nédfn D\Ng ’EB’;/
specifications {_B\ —l ! J’
A
& \ RO.L
{7’} %}5 7T,
Ly
: ~ e ffmé%'jﬁ
- = 4 =——
ﬂ} -
o [L1]
9 % I
b 40”’6)«
Drawing-No.: 9.700-5259.01-4 1
Issue: 1, 05.09,01 ™ -
~

16584
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TAPING VERSION TSOP..TR DIMENSIONS in millimeters

16
15
175
e Vel
technical drawings $
according to DIN
spedifications $ #15
#15 i
&
A sl
~
Z I |
o o/ & +_R0.83
o~ g $
RG.25
v oL,
{‘9
—
~
1.85
— ”igk
- .
r\g (g}
Drawing-No.. 9.700-5260.01-4 e | ot
Issue: 2, 25.09.01 *
16585 4 85
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REEL DIMENSIONS in millimeters

Reel hub

2]

Drawing-No.: 9.800-5052.V2-4
Issue: 1. 07.05.02

16734

LEADER AND TRAILER DIMENSIONS in millimeters

Trailer

250 min.

Form of fhe leave open
of the wheel is supplier specific.

Dimension acc. fo IECEN 60 286-3
Tape width 16

=&

technical drawings
according to DIN
specifications

Leader
no devices devices no devices
/[
End W W S‘an
1/
min. 200 min. 400
= 96 11818

COVER TAPE PEEL STRENGTH
According to DIN EN 60286-3
0.1Nto1.3N

300 mm/min. = 10 mm/min.

165° to 180° peel angle

LABEL
Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.

www.vishay.com
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VISHAY SEMICONDUCTOR GMBH STANDARD BAR CODE PRODUCT LABEL (finished goods)

PLAIN WRITTING ABBREVIATION LENGTH
Item-description - 18
Iltem-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YwWw)
Plant-code PTC 2
Quantity QTy 8
Accepted by ACC

Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
LONG BAR CODE TOP TYPE LENGTH
Iltem-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
SHORT BAR CODE BOTTOM TYPE LENGTH
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17

DRY PACKING

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

g

15973

Label

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C

e Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat 40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

LEVEL
CAUTION
“This bag contains
MOISTURE ~SENSITIVE DEVICES

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. After this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH

3. Devices require baking before mounting if:
Humidity Indicator Card is >20% when read at 23°C + 5°C o
2a or 2b is ot met.

4. f baking is required, devices may be baked for:
192 hours at 40°C + 5°C/-0°C and <3%RH (dry air/nitrogen) or
96 hours at 60+5°Cand <S%RH For all device containers  or
24 hours at 125£5°C Not suitable for reels or tubes
Bag Seal Date:
(I blank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943

Example of JESD22-A112 level 4 label
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ESD PRECAUTION VISHAY SEMICONDUCTORS STANDARD
Proper storage and handling procedures should be followed BAR CODE LABELS
to prevent ESD damage to the devices especially when they The Vishay Semiconductors standard bar code labels are
are removed from the antistatic shielding bag. Electro-static printed at final packing areas. The labels are on each
sensitive devices warning labels are on the packaging. packing unit and contain Vishay Semiconductors specific
data.
L ARSIy - vy
TSOP6238TR o hie ———
AT i

T

16962
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FEATURES
e Center frequency at 25 kHz to reduce
interference with IR remote control signals at Ph-free

30 kHz to 56 kHz
e Package can be used with IR emitters with

wavelength 830 nm as well as standard 940 nm RoHS
e Very low supply current and stand-by mode COMPLIANT

e Photo detector and preamplifier in one
package

e Internal filter for PCM frequency

e Supply voltage range: 2.5V to 5.5V

¢ Improved immunity against modulated light
sources

MECHANICAL DATA e Insensitive to supply voltage ripple and noise

Pinning: ¢ Taping available for topview and sideview assembly

1,4=GND, 2=Vs, 3=0UT e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

20953

DESCRIPTION

The TSOP75D25 is an SMD IR receiver module for 3D
sychronisation signals. The receiver is designed to operate
at a carrier frequency of 25 kHz and a wavelength of 830 nm
to avoid interference with standard remote control systems
at 940 nm and 30 kHz to 56 kHz. The TSOP75D25 can
receive continuously transmitted signal patterns with a
minimum burst length of 6 cycles and frame rates up to
200 Hz. The circuit provides good suppression of optical
noise from CFLs, LCD backlight and plasma panels.

PARTS TABLE
CARRIER FREQUENCY GOOD NOISE SUPPRESSION AND FAST BURST RATE
25 kHz TSOP75D25
BLOCK DIAGRAM APPLICATION CIRCUIT
17170_5
2
v Transmitter | ||R receiver
s with ——
TSALXXXX ' '
3 I =
Band | _ | Demo- ouT P N e
\\\\ Input HAGC H pass H dulator i i ;i-\: © i
! PESSEE
1,4 Fo N
R, and C, are recommended for protection against EOS.
0ta51 Components should be in the range of 33 Q < R, < 1 kQ,
C,>0.1pF.
Document Number: 83311 www.vishay.com
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ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Supply voltage (pin 2) Vs -03to+6 \
Supply current (pin 2) Is 3 mA
Output voltage (pin 3) Vo -0.3to (Vs + 0.3) \
Output current (pin 3) lo 5 mA
Junction temperature T 100 °C
Storage temperature range Tstg -25t0+ 85 °C
Operating temperature range Tamb -25t0 + 85 °C
Power consumption Tamp < 85 °C Piot 10 mWwW

Note

e Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL AND OPTICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply current (pin 2) E,=0,Vs=33V Isp 0.27 0.35 0.45 mA
PRl P E, = 40 Kix, sunlight s 0.45 mA
Supply voltage Vs 2.5 5.5 Vv
E, =0, test signal see fig. 1,
Transmission distance IR diode TSAL6200, d 45 m
Ir =250 mA
) losL = 0.5 MA, Ee = 0.7 mW/m2,
Output voltage low (pin 3) test signal see fig. 1 VosL 100 mV
Pulse width tolerance:
Minimum irradiance tpi - 80 Ps < tpo < tpi + 160 ps, Ee min. 0.15 0.35 mW/m?
test signal see fig. 1
. . . tpi - 80 Ps < tpo < tpi + 160 ps, >
Maximum irradiance test signal see fig. 1 Eo max. 30 W/m
. Angle of half transmission
Directivity distance 0172 +50 deg
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
£.| Optical Test Signal 15
| (IR diode TSAL6200, I = 0.4 A, N = 6 pulses, f = fo, t = 10 ms) 14 \ \ \
5 “* 7 Output Pulse Widt
£ 13 - -
l I £ 12 |-w/] n S By
t kel T - -V ~
toi ) R 7. Input Burst Length
T s
3 1.0
") tp‘ = 6/fg is recommended for optimal function 5 0.9
Output Signal 14337-1 % 0.8
Vo , o 07 2 = 950 nm,
3ffp <ty < Uy ) ° . Optical Test Signal, Fig.1
Vou 24, - 80 s < ty, <t + 160 s 06 I I I
0s L [ ]
Vou |4, to? t 0.1 1 10 102 10°  10*  10°
22020 E, - Irradiance (mW/m?)
Fig. 1 - Output Active Low Fig. 2 - Pulse Length and Sensitivity in Dark Ambient
www.vishay.com Document Number: 83311
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Optical Test Signal

t=60ms

Output Signal, (see fig. 4) 948134

HHHHHH

Tl

Fig. 3 - Output Function

0.8
©
£ o7 Ton
= / L-.a.ﬂ-\
E 06 g A i ~ <~
| D A ~ 1
2 05 T
=1 off
& 04
3
g
S 0.3
(o]
' 02 A =950 nm,
5 - Optical Test Signal, Fig. 1
s
g 041
§
i
0
0.1 1 10 100 1000 10 000
22021 E, - Irradiance (mW/m?)
Fig. 4 - Output Pulse Diagram
12

0:8 /\
[\
/X

E ¢ min/Ee - Rel. Responsivity

0.4
02 f=f,£5% N\
: Af(3dB) = /10
00 \ \
0.7 0.9 1.1 1.3
16925 f/fo - Relative Frequency

Fig. 5 - Frequency Dependence of Responsivity

IR Receiver Modules for 3D
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Vishay Semiconductors

100

— 4
NE Correlation with Ambient Light Sources:
S 35 [1OWm’=1.4kix (Std. ilum. A, T = 2855 K).
€ 10 W/m? = 8.2 kLx (Daylight, T = 5900 K)
g 3 1 1
o
% 25 |— Wavelength of Ambient /
é : lllumination: A = 950 nm /
£ 2
3 /
2 s
[}
o /
[= 1 /’
E 0.5 —
uf 0
0.01 0.1 1 10
. . >
20757 E, - Ambient DC Irradiance (W/m<)
Fig. 6 - Sensitivity in Bright Ambient
—~ 1.0
E 09 f=100 Hz
= 0.
E o ]
@ f=10kHz +
5 o ]
<
5 06 1
@ f =20 kHz I
5 7
o
S o4 ;
a2 03 f=30kHz
go
£ oz -]/
£ 01
°
w 0

1

10 100

1000

20753 AVspys - AC Voltage on DC Supply Voltage (mV)

Fig. 7 - Sensitivity vs. Supply Voltage Disturbances

500
450
400
350
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200
150
100

50

E - Max. Field Strength (V/m)

20747

500 1000 1500 2000 2500 3000

f - EMI Frequency (MHz)

Fig. 8 - Sensitivity vs. Electric Field Disturbances
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o L 1]
0.8
K<) f=25kHz, E, = 3 mW/m?
S 07
(&)
2 06
3 !
> 05
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Fig. 9 - Maximum Envelope Duty Cycle vs. Burst Length
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Fig. 10 - Sensitivity vs. Ambient Temperature
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Fig. 11 - Relative Spectral Sensitivity vs. Wavelength
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Fig. 12 - Horizontal Directivity
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Fig. 14 - Sensitivity vs. Supply Voltage
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TSOP75D25

SUITABLE DATA FORMAT

The TSOP75D25 is designed to suppress spurious output
pulses due to noise or disturbance signals. Data and
disturbance signals can be distinguished by the devices
according to carrier frequency, burst length and envelope
duty cycle. The data signal should be close to the
band-pass center frequency (e.g. 25 kHz) and fulfill the
conditions in the table below.

When a data signal is applied to the TSOP75D25 in the
presence of a disturbance signal, the sensitivity of the
receiver is reduced to insure that no spurious pulses are
present at the output. Some examples of disturbance
signals which are suppressed are

e DC light (e.g. from tungsten bulb or sunlight)

e Continuous signals at any frequency

e Strongly or weakly modulated noise from fluorescent
lamps with electronic ballasts (see figure 15 or figure 16)

IR Receiver Modules for 3D
Synchronization Signals

IR Signal

16920

IR Signal

16921

Vishay Semiconductors

I I I
IR Signal from Fluorescent
Lamp with Low Modulation

0 5 10 15 20
Time (ms)

Fig. 15 - IR Signal from Fluorescent Lamp
with Low Modulation

T T
IR Signal from Fluorescent
Lamp with High Modulation

0 5 10 15 20
Time (ms)

Fig. 16 - IR Signal from Fluorescent Lamp
with High Modulation

TSOP75D25

Minimum burst length

6 cycles/burst

After each burst of length
a minimum gap time is required of

6 to 24 cycles
> 6 cycles

For bursts greater than
a minimum gap time in the data stream is needed of

24 cycles
> 4 x burst length

Maximum rate of short bursts (constant irradiance)

2000 bursts/s

Maximum rate of short bursts (variable irradiance)

220 bursts/s

Document Number: 83311
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STAND-BY MODE OF THE TSOP75D25

If an application requires an ultra low average supply current in order to save battery life, the TSOP75D25 can be operated with
an intermittent supply voltage. A typical application circuit shown in fig. 17.

TSOP75D.. Battery
Supply

\
Input

\ RC data
Low Power -
other input and

Microcontroller output lines
. |_ Output
IR Rece_l\{er ) A R Rec. SBY
(memorizing the gain s
level during standby) 3MQ -
L Vg=25Vto55V

22023-2

—ahhE

Fig. 17 - Application Circuit for the TSOP75D25 with Intermittent Supply Voltage

To receive a continuous data signal while using the TSOP75D25 with an intermittent supply voltage, the receiver must be
activated in advance of the expected data frame as shown in figure 18.

The transmitted IR

synchronizing pattern MHM M
The standby is deactivated in Synchronizing pattern,
advance of the expected data sent by the TV

frame
Standby on
Output signal of the | /
microcontroller to control the

standby mode of the IR
Receiver Standby off

Output signal of the TSOP75D25 LJ_MM\ /p,mm
valid sync.  pattern

Data is valid only 2 ms after the
22024-2 standby off signal

Fig. 18 - Signal Timing in Power Saving Mode with Continuous Receiving Function

In normal operation without using the stand-by feature, the gain level of the TSOP75D25 returns to a default level after the device
is disconnected from supply voltage and reconnected again. A settling time of up to 100 ms is necessary until the gain has
settled to an optimum level that is well matched to the ambient noise level.

Using the device in stand-by mode, the TSOP75D25 memorizes its gain setting while in standby. On re-activation, the gain
immediately returns to the correct level present before stand-by. This operation insures that there are no spurious pulses on
power-up due to mismatch between the gain level and the ambient light conditions.

www.vishay.com Document Number: 83311
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IR Receiver Modules for 3D Vishay Semiconductors
Synchronization Signals

ELECTRICAL AND OPTICAL CHARACTERISTICS (T,, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Serial resistor to activate the Vs=3V Rs 1.2 1.5 2
MQ
standby mode Vg=5V Rs 2 3 4
Vs=3V,RS=1.5MQ lsay 1 1.4 2
Standby supply current A
¥ SUPPYY Vs=5V,RS =3 MQ lsay 1 1.4 2 H
Vs > 2.5V, dark ambient,
Latency time for standby-off s output is valid tdelay 0.4 0.8
(delay until there is a valid Vs> 2.5V, 10 kLux dayligth ms
respose) §>2oV, ,
pose) output is valid taelay 1.5 25
Vg > 2.5V, dark ambient tsey oFf 1
Vs> 2.5V, 10 kLux daylight, N 4
Duration of standby-off period AGC1 or AGC3 device SBY_OFF ms
Vs> 2.5V, 10 kLux daylight, t 3
AGC2 or AGC4 device SBY_OFF
TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
2.5 T T
Latency Time after Standby-off
until there is a valid Output Signal
2 /
g —
° 15 /|
£ /
[
>
g 7
©
|
05 /
0
0.1 1 10 100
22025 Ambient Daylight Brightness (kLux)
Fig. 1 - Delay Time after Standby-off
until the TSOP75D25 is ready to receive Data
Document Number: 83311 www.vishay.com
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PACKAGE DIMENSIONS in millimeters

| 6.6 +0.1 A

mold residue
mold residue

(1.8)

1.2 0.2
\

technical drawings
according to DIN
specifications

(2.2) Pick and place area

Tool separation line Not indicated tolerances + 0.15

(1.65)
22

| =
I
‘
= / - - Proposed hole layout
i from component side
+ + (for reference only)
‘
i i

3x1.27=381

@19 1.27

Marking area ‘
Drawing-No.: 6.550-5297.01-4 .
Issue: 3; 02.09.09
0.8

1.8

21576

ASSEMBLY INSTRUCTIONS

Reflow Soldering Manual Soldering

* Reflow soldering must be done within 72 h while stored e Use a soldering iron of 26 W or less. Adjust the
under a max. temperature of 30°C, 60 % RH after temperature of the soldering iron below 300 °C
opening the dry pack envelope e Finish soldering within 3 s

Set the furnace temperatures for pre-heating and heating
in accordance with the reflow temperature profile as
shown in the diagram. Excercise extreme care to keep the
maximum temperature below 260 °C. The temperature
shown in the profile means the temperature at the device
surface. Since there is a temperature difference between
the component and the circuit board, it should be verified
that the temperature of the device is accurately being
measured

e Handle products only after the temperature has cooled off

Handling after reflow should be done only after the work
surface has been cooled off

www.vishay.com Document Number: 83311
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VISHAY LEAD (Pb)-FREE REFLOW SOLDER PROFILE

300
255 °C max. 260 °C
2504 240 °C 245 °C
—217°C
200 e 5
5 max. 20 s
< 150
= max. 120 s max. 100 s
100
50 4 max. Ramp Up 3°C/s  rmay Ramp Down 6 °C/s
0 T T T T T
0 50 100 150 200 250 300
19800 ) max. 2 cycles allowed

TAPING VERSION TSOP..TT DIMENSIONS in millimeters

0.3

‘ 8
o
7.1
16
175 | . 75 _ ~————
; é
T e .
’ ? O f
g15 $
\$ @ 1.5 min.
L=
S
= :
c
® £
S
o
o — 3
| | © ]
technical drawings
Drawing-No.: 9.700-5338.01-4 according to DIN
Issue: 3; 09.06.09 specifications
21578
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TAPING VERSION TSOP..TR DIMENSIONS in millimeters

+ T
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pE

\ 3
(L e

Tl T
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° v
O
| |©
N%%
: @
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Drawing-No.: 9.700-5337.01-4
Issue: 1; 16.10.08
21577

Direction of feed

= @

technical drawings
according to DIN
specifications
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REEL DIMENSIONS in millimeters

e - ‘t%m*“ .
o B N
// e \\
/ N
/ | \
/ ‘ \
" YN %
—— . | . =
i =
\ /) ) -
A ‘ / =
\ /f <D
\\ . Ay N
AN S
o 7
[ I— —— v
Form of fhe leave open
of the wheel is supplier specific.
Dimension acc fo [ECEN 60 286-3
Tape width 16
Reel hub  2/1 3 $
fechnical drawings
Drawing-No. 9.800-5052 V24 M o
Issue: 1, 07.05.02
16734
LEADER AND TRAILER DIMENSIONS in millimeters
Trailer Leader
no devices devices no devices
/]
I/
min. 200 min. 400
et 96 11818
COVER TAPE PEEL STRENGTH LABEL

According to DIN EN 60286-3
0.1Nto1.3N

300 mm/min. + 10 mm/min.
165° to 180° peel angle

Standard bar code labels for finished goods

The standard bar code labels are product labels and used
for identification of goods. The finished goods are packed in
final packing area. The standard packing units are labeled
with standard bar code labels before transported as finished
goods to warehouses. The labels are on each packing unit
and contain Vishay Semiconductor GmbH specific data.
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VISHAY SEMICONDUCTOR GmbH STANDARD BAR CODE PRODUCT LABEL (finished goods)
PLAIN WRITTING ABBREVIATION LENGTH
Item-description - 18
Iltem-number INO 8
Selection-code SEL 3
LOT-/serial-number BATCH 10
Data-code COD 3 (YwWw)
Plant-code PTC 2
Quantity QTY 8
Accepted by ACC -
Packed by PCK -
Mixed code indicator MIXED CODE -
Origin XXXXXXX+ Company logo
LONG BAR CODE TOP TYPE LENGTH
Iltem-number N 8
Plant-code N 2
Sequence-number X 3
Quantity N 8
Total length - 21
SHORT BAR CODE BOTTOM TYPE LENGTH
Selection-code X 3
Data-code N 3
Batch-number X 10
Filter - 1
Total length - 17
DRY PACKING

The reel is packed in an anti-humidity bag to protect the
devices from absorbing moisture during transportation and
storage.

Aluminum bag

g

15973

Label

FINAL PACKING

The sealed reel is packed into a cardboard box. A secondary
cardboard box is used for shipping purposes.

RECOMMENDED METHOD OF STORAGE

Dry box storage is recommended as soon as the aluminum
bag has been opened to prevent moisture absorption. The
following conditions should be observed, if dry boxes are
not available:

e Storage temperature 10 °C to 30 °C

e Storage humidity < 60 % RH max.

After more than 72 h under these conditions moisture
content will be too high for reflow soldering.

In case of moisture absorption, the devices will recover to
the former condition by drying under the following condition:
192 hat40 °C + 5 °C/- 0 °C and < 5 % RH (dry air/nitrogen)
or

96 h at 60 °C + 5 °C and < 5 % RH for all device containers
or

24 h at 125 °C + 5 °C not suitable for reel or tubes.

An EIA JEDEC standard JESD22-A112 level 4 label is
included on all dry bags.

LEVEL
CAUTION
“This bag contains
MOISTURE ~SENSITIVE DEVICES

1. Shelf life in sealed bag 12 months at <40°C and < 90% relative humidity (RH)

2. After this bag is opened devices that will be subjected to infrared reflow,
vapor-phase reflow, or equivalent processing (peak package body temp.
220°C) must be:

2a.Mounted within 72 hours at factory condition of < 30°C/60%RH or

2b.Stored at <20% RH.

3. Devices require baking before mounting if:
Humidity Indicator Card is >20% when read at 23°C + 5°C o
2a or 2b s not met.

4.1f baking is required, devices may be baked for:
192 hours at 40°C + 5°C/-0°C and <5%RH (dry air/nitrogen) or
96 hours at 60+5°Cand <5%RH For all device containers  or
24 hours at 12545°C Not suitable for reels or tubes
Bag Seal Date:
(Ifblank, see bar code label)
Note: LEVEL defined by EIA JEDEC Standard JESD22-A112

16943

Example of JESD22-A112 level 4 label

www.vishay.com
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ESD PRECAUTION

Proper storage and handling procedures should be followed
to prevent ESD damage to the devices especially when they
are removed from the antistatic shielding bag. Electro-static
sensitive devices warning labels are on the packaging.

IR Receiver Modules for 3D Vishay Semiconductors
Synchronization Signals

VISHAY SEMICONDUCTORS STANDARD
BAR CODE LABELS

The Vishay Semiconductors standard bar code labels are
printed at final packing areas. The labels are on each
packing unit and contain Vishay Semiconductors specific
data.

L T e
TSOP6238TR
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-
S
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Cast Photomodule Holders, Cuts and Bends

Vishay Semiconductors

Cast Photomodule Holders, Cuts and Bends

N\ ___A
VISHAY.

HOLDER D H w X VIEW TYPE PAGE
GL 20 20 12.5 20 Top Holder 469
KA 11.25 13.8 1.5 9.75 Side Holder 471
KD 11.25 13.8 11.5 9.75 Side Holder 473
KS 11.25 13.8 1.5 9.75 Side Holder 475
LL 20 20 12.5 20 Top Holder 477
RF 16.65 16.4 12.5 16.4 Top Holder 479
B 20 15.8 12.5 15.8 Top Holder 481
uu 20 8.5 12.5 8.5 Top Holder 483
uaQ 20 8.5 12.5 8.5 Top Holder 485
Wi 25.6 16.05 12.2 12 Side Holder 487
XG 14.15 23.05 7.4 19 Side Holder 489

CUT OR BEND D H w X VIEW TYPE PAGE
SB 15.4 14.8 10 12.3 Bend 491
SD 17.6 10 14.3 Cut 493
SE 17.6 10 14.3 Cut 495
SH 16 10 12.7 Cut 497
SK 211 10 17.8 Cut 499
SM 32.9 10 29.6 Cut 501
SP 17.4 15 10 14.3 Bend 503
SR 14.4 5.4 10 1.1 Bend 505
SA 16.6 10 133 Cut 507

o
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Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES

e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC

Pb-free

AVAILABLE FOR:
e TSOP31...

RoHS
* TSOP1... COMPLIANT
2 3 94 8692
0
z| &
NAME LENS AXIS (X) TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
GL1 20 Holder 20 12.5 20
MECHANICAL DIMENSIONS in millimeters
_ {1
14.1+05 - - '
sl 9
125+0.5 H H
g
R % 12 16.8+0.3 o
S
+ 3
T
| o 9 o 3
2 ‘ g 3
3 ! ! : o "
* | | il
H =}
gy , 1
+0. 1+02
05 o0 ‘ ‘ s
08201 2501 - 047005
1.8+0.15
254 nom 4_\5755 £0.15 26202
7.05+0.15
3 x2.54 =7.62 nom.
20+ 0.5
3 — technical drawings
S according to DIN
= specifications
Drawing-No.: 6.550-5163.01-4
Issue: 3; 04.08.09 Sensitive area 122405
12840
Document Number: 81430 www.vishay.com
Rev. 1.3, 12-Aug-09 469
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Vishay Semiconductors IR Receiver Modules for Remote
Control Systems
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PACKAGING DIMENSIONS in millimeters

T8 3
(60°)  (R1.65)
— [T,
en{ _ | _
(26.3) — T — (25.6)
(252) ~C \Z : (24.8)
(22.15) iF
(11.45)
(8.4) N = (7.8)
ﬂ H WANDDICKE / WALL THICKNESS: 0.6
0 L 0
I~
(575)
(8) (8

— Druck / Printing for tubes — f—
1400-5548.0-3 Version 1

11

Drawing-No.: 9.700-5189.0-4
Rev. 8; Date: 20.11.03

[Ts]loflp] rda:fa]fa]fa]la] [e]c][1]
| | \

2 or 3 digit product series 2 digit frequency  Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238GL1

PACKING QUANTITY
* 42 pieces per tube
* 18 tubes per carton

www.vishay.com Document Number: 81430
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Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pi-freo
AVAILABLE FOR:
e TSOP31... RoHS
e TSOP1... COMPLIANT
12707
N
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
KA1 9.75 Side Holder 13.8 11.5 11.25
MECHANICAL DIMENSIONS in millimeters
R2.75
? ‘ technical drawings
| Bos0s | reatoatons
‘ 10+0.15
115+0.3
Sensitive area
~ e b | k m\ H
i LA
— I‘ | \a
i \ ﬁ
8 ‘ 21+05
05‘000'55 0.6+0.15 0a gsg
‘ ‘ 055*001‘5 55+05
2.54 nom. ‘ . 65405
‘ ‘ 3 x2.54 =7.62 nom.
i Proposed hole layout
‘component side
‘ (10) (for reference only)
10 15
a 2
o \ 4
| f
7
01.1(3x)
Draw{nngu 6.550-5098.01-4
\2505::1:2 6; 04.08.09 3x2.54=762
Document Number: 81494 www.vishay.com
Rev. 1.4, 12-Aug-09 471
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VISHAY.
Vishay Semiconductors IR Receiver Modules for Remote
Control Systems
PACKAGING DIMENSIONS in millimeters
L
L (7
. 15.2) =
= 5 v'\
] | s ‘
a j;jﬂf_g i 9' =
) [ | B
] - o
v!
]
|i58)
| (8.8)
| (9.6)
| (125)
| (133)
(575)
(8) (8)
s —
= ‘ &) I <
)
1:1 I
A TIONSSUE0S Voo
ORDERING INFORMATION
[T]ls]le]fr] tai[a]fa]fa]la] [x]a]l1]
| | \
2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.
Example: TSOP31238KA1
PACKING QUANTITY
* 48 pieces per tube
* 18 tubes per carton
www.vishay.com Document Number: 81494
472
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IR Receiver Modules for Remote Control Systems

Vishay Semiconductors

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Ph-free
AVAILABLE FOR:
* TSOP31... RoHS
e TSOP1... COMPLIANT
18291
W
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
KD1 9.75 Side Holder 13.8 11.5 11.25
MECHANICAL DIMENSIONS in millimeters
R2.75
technical drawings
according to DIN
specifications
8.3+0.5
10+0.15
11.5+0.3
Sensitive area
g m. | —l ; 3
2105 L
0570 06+0.15 ‘
04905 |
065 f&'s
55+0.5
2.54 nom.
6.5+0.5
3 x2.54 =7.62 nom.
Drawing-No.: 6.550-5098.02-4
Issue: 5; 04.08.09
Document Number: 81485 www.vishay.com

Rev. 1.3, 12-Aug-09
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Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

)

(1

152

(1.7)

L)
[_: (3.9)
p
\s
. (9.8)

(20.8)
(16.7)

(30.3)

(35.7)

N

(0.65)

(s8]

|_(88)

| (9.6)
| 25)

L (B33

[575)
(8) (8)
R ’7

(6.9)

I
] J{

o

11 I

Drawing-No.: 9.700-5155.0-4 Druk / Printing for tubes
Rev. 6; Date: 20.11.03 1400-5548.0-3 Version 1

20308-1

[Ts]loflp] rd:fe]fa]d]
| |

2 or 3 digit product series 2 digit frequency  Holder type

[a] [x]lo 1]
\

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238KD1

PACKING QUANTITY
* 48 pieces per tube
* 18 tubes per carton

www.vishay.com Document Number: 81485
474

Rev. 1.3, 12-Aug-09



KS1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pi-freo
AVAILABLE FOR:
e TSOP31... RoHS
e TSOP1... COMPLIANT
n
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
KS1 9.75 Side Holder 13.8 11.5 11.25

MECHANICAL DIMENSIONS in millimeters

R2.75

3.65 + 0.35
23+0.15

.

H o

|
1025+ 0.5

83+0.5
10+0.15
11.5+03
| —
Sesitive area
o — 1
0 o
5 b} = @
© < al o < S
S 0 ol H o
# @ -l e | B3 @ <
8 e e > - “ o
< 2 | 3
iy —
U H
‘ ‘ ‘ 21205
+0.15 +0.10
057 Jos 0.6+0.15 ‘ 047002
‘ T
+0.1 55+0.5
0651015 =2
2.54 nom.
=
6.5+0.5
3 x2.54 =7.62 nom.
I
Drawing-No.: 6.550-5098.03-4 technical drawings
Issue: 5; 04.08.09 according to DIN
20370 specifications
Document Number: 81493 www.vishay.com

Rev. 1.4, 12-Aug-09 475



KS1
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PACKAGING DIMENSIONS in millimeters
)

)
= 1520 =
c‘ =
¥
\
2] - M,;‘
& =il 2 -
* A 1 2
= 2
25 3
— 2 — |
ok e
a ||
N— @
‘ s
!
i
| (5.8)
| (658)
| (96)
| (12s)
| 133)
(575)
el (8)
— 1 I
S i !
3%7~ ) | B4R
I
11 I
1
ina-| . - - Druck / Printing for fub
prawing Mo 97008 19004 1400-5,8.0.3 Versin |

20308-1

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[a] [x][s][1]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note

d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238KS1

PACKING QUANTITY
* 48 pieces per tube
* 18 tubes per carton
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Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Ph-free
AVAILABLE FOR:
* TSOP31... RoHS
e TSOP1... COMPLIANT
2 3 94 8692
“pr
NAME LENS AXIS (X) TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
LL1 20 Holder 20 12.5 20
MECHANICAL DIMENSIONS in millimeters
{1 %
141+05 — ;; o
I —] E
12505 g o LT g 8
9.4+ 0.2 é &J 5
R2.75 1.2 16.8+0.3 ©
: | i
Juilr !
05 fl?o‘ss ‘ ‘ 04.0.05
T 08+0.1 1202
2.54 nom. «»L 182015
! 3x2.54 =7.62 nom.
‘ 2005
z — technical drawings
3 according to DIN
- specifications.
Drawing-No.: 6.550-5155.01-4 Sensitive area 122+0.5
Issue: 4; 04.08.09
20374
Document Number: 81486 www.vishay.com
Rev. 1.3, 12-Aug-09 477



LL1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

{60°)  (R1.65)
S
eny
(26.3) r — (25.6)
(25.2) [ e 24.8)
(22.15) A
]F = D

(11.45)
(8.4) — (1.8)

H H WANDDICKE / WALL THICKNESS: 0.6

0 L 0

(20.2)
(8.4)
(5.4)

(19.05)
(14.7)

(575)

(8) (8)

— — Druck / Printing for tubes —= -
| 1.400-5548.0-3 Version 1

Drawing-No.: 9.700-5189.0-4
Rev. 8; Date: 20.11.03

20313-1

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[a] [e]le]fe]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238LL1

PACKING QUANTITY
* 42 pieces per tube
* 18 tubes per carton

www.vishay.com

Document Number: 81486
478

Rev. 1.3, 12-Aug-09



RF1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Ph-free
AVAILABLE FOR:
e TSOP31... RoHS
e TSOP1... COMPLIANT
o
I &
NAME LENS AXIS (X) TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
RF1 16.4 Holder 16.4 12,5 16.65
MECHANICAL DIMENSIONS in millimeters
14.65+0.3
‘ 125+ 0.5 ‘
iy i \
miE . o \
| iER T ‘ g |
‘ i ‘
HH — T 7!
! L BN
| ‘ !
y +0.15 1.4+03 1.1+0.1
»mﬂ 06502 H 04?018 11204 -
2.54 nom. .
‘ 0.95+0.1 |
3%2.54 = 7.62 nom. 1‘6:0‘1‘ J« 4‘5'3*0'1 I—
45+0.3
Proposed hole layout from 106203
component side
13.7+0.3
75
(1.2)
4’1« :‘ 16,65+ 0.5
o—T

{ ‘ jj\’\\ optical center
~ —-

10.45

B ]
254 008 Sensitive area G @
28 ) .

technical drawings
according to DIN
specifications

Drawing-No.: 6.550-5156.01-4

Issue: 4; 04.08.09
12760

Document Number: 81431 www.vishay.com
479

Rev. 1.4, 12-Aug-09



N A
RF1 VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

(20)
(8)

(=}
(R1.5)
(23.3) Nt
205) T (22.5)
(17.4) B
(10.6) )
(7.5)
( 1 (53)
0 {_, 0
Wanddicke/wall thickness: 0.6
S = S F °
S = = =
(575)
Druck / Printing for tubes
(L), 1400-5548.0-3 Version 1 (8]

\
& |
;”Lﬂe% [63)

Drawing-No.: 9.700-5191.0-4
Rev. 6; Date: 20.11.03

20314-1

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[«] [RICFI[4]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238RF1

PACKING QUANTITY
* 42 pieces per tube
* 18 tubes per carton

www.vishay.com Document Number: 81431
480 Rev. 1.4, 12-Aug-09



TB1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC P-free
AVAILABLE FOR:
* TSOP31...
RoHS
e TSOP1... COMPLIANT
: 20249
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
TB1 15.8 Top Holder 15.8 12.5 20
MECHANICAL DIMENSIONS in millimeters
20+0.5 E
141205 8 ! g °
Il ‘ ] ‘
125:05 L * I j{’
94202 * E% ; 727?
R2.75 S $ f
N :
‘ 154+ 0.3 H ©
A [
| I e |
4‘» 0.8+0.1 =
‘ 1+£0.2 :r,‘
1.8+0.15 ||| 25201 )
0505 041558
8.55 £ 0.15
J 4»4‘ 26405
2.54 nom. |-
7.05+0.15
| 3 x2.54 =7.62 nom.
Sensitive area technical drawings
according to DIN
specifications
Drawing-No.: 6.550-5111.01-4 =
Issue: 7; 04.08.09
96 12118
13.6+0.5
Document Number: 81432 www.vishay.com

Rev. 1.4, 12-Aug-09 481



TB1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

(60°)
S = /a (R1.65)
s = = o
|
2
21~ — (22.1)
(20.6) ¥ |
(21.4)
(17.95) )
_-9:9 Wanddicke/wall thickness: 0.6
(11.45) =
(8.4) F pu (7.6)
0 — 0
e
NN ™ 4 F o
gg~ & =w
- j137
581
<(§), Druck / Printing for tubes Jﬁ’,
1.400-5548.0-3 Version 1
I
I \ I
\ SRR
i \
[ v
- =]

1:1
Drawing-No.: 9.700-5149.0-4
Rev. 6; Date: 20.11.03

20307-1

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[«] [t]e][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238TB1

PACKING QUANTITY
* 42 pieces per tube
* 18 tubes per carton

www.vishay.com Document Number: 81432
482 Rev. 1.4, 12-Aug-09



UuU1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pi-freo
AVAILABLE FOR:
* TSOP31... RoHS
e TSOP1... COMPLIANT
! 2 16969
3
“p
NAME LENS AXIS (X) TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
UU1 8.5 Holder 8.5 125 20
MECHANICAL DIMENSIONS in millimeters
141+05 5
125+05 I
9402 5
R2.75 % % §
« 154403 8
. N | ‘ .
£ 2 | E
i § 9% g
L 417
| ! | U
i | |
0801
. 1204
el 1 i L 0T
2.54 nom. J«» e 2ezot »4‘ 26+ 05
3x2.54 =7.62 nom. | 885015 _ |
7.050.15
Footprint
Sensitive area center Sensitive area
31
*’—ri/*’nz
| 586
n\F ge—im A
e s
- [1.96 specifications
—t
I___Fl i [HA% 2,44 136£05
J 01(3x)
Drawing-No.: 6?50751373174 N
Issue: 7; 04.08.09
Document Number: 81487 www.vishay.com
Rev. 1.4, 12-Aug-09 483



UuU1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

T [R1.65)
n /7
| / — (17.85)
\/ N (17.15)
1 (16.35)

rl: (7.6)
f, : @
) 0

Wanddicke/wall thickness: 0.6

(22.2)
(19)
(14.7)
(8.4)
(5.4)

(575)

Druck / Printing for tubes
1400-5548.0-3 Version 1

Drawing-No.: 9.700-5166.0-4
Rev. 8; Date: 20.11.03

203111

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[a] [v]lu][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238UU1

PACKING QUANTITY
* 41 pieces per tube
* 24 tubes per carton

www.vishay.com Document Number: 81487
484 Rev. 1.4, 12-Aug-09



IR Receiver Modules for Remote Control Systems

uQ1

Vishay Semiconductors

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Ph-free
AVAILABLE FOR:
* TSOP31... RoHS
e TSOP1... COMPLIANT
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
ua1 8.5 Top Holder 8.5 12.5 20
MECHANICAL DIMENSIONS in millimeters
2005 g
141205 é ! = ‘ i
RN
125+ 0.5 *\ JE E R R N el
9.4:02 % — fi» ! ,;,\?
N“ 15403 é
L R
ﬁ ; I
‘ 08201 u 25201
+0.15 L 1£0.1 - | 04 +ﬂ°01£
0.5 -0.05 184015 |l 04 "0U0
2.54 nom. J« *‘7855*0‘5 ~ J 2605
‘ 3x2.54 =7.62 nom. ]
! 7.05+0.15
Footprint
Sensitive area center Sensitive area
31
i < technical drawings
o o ﬂ\# ___ o <H, : according to DIN
o o AR ﬁf specifications
? 244 13605
DIawmg-NG.:—5.550-5|§7.02-4 i
Issue: 3; 04.08.09
Document Number: 81492 www.vishay.com

Rev. 1.4, 12-Aug-09

485



uaQ1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

T [R1.65)
n /7
| / — (17.85)
\/ N (17.15)
1 (16.35)

rl: (7.6)
f, : @
) 0

Wanddicke/wall thickness: 0.6

(22.2)
(19)
(14.7)
(8.4)
(5.4)

(575)

Druck / Printing for tubes
1400-5548.0-3 Version 1

Drawing-No.: 9.700-5166.0-4
Rev. 8; Date: 20.11.03

203111

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[a] [v]la][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238UQ1

PACKING QUANTITY
* 41 pieces per tube
* 24 tubes per carton

www.vishay.com Document Number: 81492
486 Rev. 1.4, 12-Aug-09



IR Receiver Modules for Remote Control Systems

wi

Vishay Semiconductors

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pb-free
AVAILABLE FOR:
e TSOP31...
RoHS
e TSOP1... COMPLIANT
3 13643
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
Wit 12 Side Holder 16.05 12.2 25.6
MECHANICAL DIMENSIONS in millimeters
Sensitive area S
‘ R2.75
| 1
=1l f
1201 ‘ ‘ +015 ‘ o Tg'gs 3
£ 05 005 38 | <
[ g
1.94 .+00_13 J« ! 9.1+03 12.45+0.3
2.54 nom. ‘ | . 4+03 ! 156 +0.3
3%2.54 =7.62 nom. 165203
122+0.3 51+03
0 4.2
o [t ©0.8 (3x) l—[;
‘ [ : |—| R2.75
I S SV ‘
i L]
A i .
b ‘ ‘ 42 3 Not indicated tolerances + 0.2
4
Recommended Vishay installation dimension diagram % @
e
12828 specifications
Document Number: 81433 www.vishay.com

Rev. 1.2, 12-Aug-09

487



wi

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

\(\%D ] [ (22.15)
L = J (19.05)

J\> ‘ (15.5)
e = (12.45)

& (14)

\&, (- (52)

[_] | - (4 .4)

0

I 8 2 =m 38 B9
T s 2 = 203
R Wanddicke/wall thickness: 0.6
Druck / Printing for tubes
1.400-5548.0-3 Version 1
(575)
(8) (8)

11

Drawing-No.: 9.700-5180.0-4
Rev. 6; Date: 20.11.03

20312-1

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[a] [w]lo][e]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238WI1

PACKING QUANTITY
* 38 pieces per tube
¢ 15 tubes per carton

www.vishay.com Document Number: 81433
488 Rev. 1.2, 12-Aug-09



XG1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pb-free
AVAILABLE FOR:
* TSOP31...
RoHS
e TSOP1... COMPLIANT
N 96 12505
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
XG1 19 Side Holder 23.05 15.2 14.15
MECHANICAL DIMENSIONS in millimeters
Recommended Vishay installation dimension diagram
mount.-side
3w E § R2.75 "E‘i
° ° © E © o 2 1 2 o
‘ I AL \ Ei
- g =F % R P 1
Q ; ‘ ; f 180 * *
= I R0.3 2 Sensitive
. | . 25 L . © area center
3.81 0‘
23401 |- . |3x2s4=762
12.3+0.5 ‘
54+05
15.2
Sensitive area
n i R2.75
£ |
| ] =&
AL g P
* ‘ specifications
+0.15
_ .l . 05-005
08+0.1 M 08+01
2.54 nom. Not indicated tolerances + 0.2
M,J:: | 1.6+0.1 J
| ‘ 3x2.54 =7.62 nom. -
I 1
10.9
16.8
Drawing-No.: 6.550-5134.01-4
Issue: 6; 04.08.09
9612224
Document Number: 81446 www.vishay.com

Rev. 1.2, 12-Aug-09 489



XG1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

(18)

(16.2)
|_is6)
] —
— Cal T )
Al ) el
= 1 1 5
1 1 13
— - ™
o ] o
2 N / t |
] Wanddicke/wall thickness: 0.6
(12.5)
| 133)
Druck / Printing for tubes
1400-5548.0-3 Version 1
(575) ']']
(6), (o),
JE— | ’7
ﬂ \ | \
o 1T
i
\r/ H \r/
11

Drawing-No.: 9.700-5164.0-4
Rev. 5; Date: 20.11.03

20310-1

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[a] [x]le][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note

d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238XG1

PACKING QUANTITY
* 34 pieces per tube
¢ 12 tubes per carton

N A
VISHAY.

www.vishay.com

Document Number: 81446
490

Rev. 1.2, 12-Aug-09



SB1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC P-iree
AVAILABLE FOR:
* TSOP31...
RoHS
; e TSOP1... COMPLIANT
2
3 56 12581
N
// & P 1 z
N = |
-
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SB1 12.3 Bend 14.8 10 15.4
MECHANICAL DIMENSIONS in millimeters
10+0.3
Center of sensitive area
‘/
| Y
| L5 )
o r T J
‘ 148+0.5
+0.10
0.65 -0.15 | - 403
Area not plane ‘
403
3 x254 =7.62 nom. [
5803
2.54 nom,
+0.15
- 05-0.05 % @
H technical drawings
according to DIN
specifications.
Il
R2.75
Drawing-No.: 6.550-5112.02-4
Issue: 13; 04.08.09
96 12225
Document Number: 81459 www.vishay.com

Rev. 1.2, 12-Aug-09 491



SB1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

_(109)
| 831
(2.6)
= _J ‘ v" )
B Ag 571. ] g 3 &
- g :’: 2 =" “' <
S ' - g —
Y
Y
X
|166]_
WANDDICKE / WALL THICKNESS: 0.6 Ll;i)
B (25)
(575)
11 $ﬂ_, ‘(8] L
. N
T

\ Druck / Printing for tubes

1400-5548.0-3 Version 1

Drawing-No.: 9.700-5158.0-4
Rev. 9; Date: 20.11.03

203091

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[«] [s]le][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238SB1

PACKING QUANTITY
* 54 pieces per tube
* 24 tubes per carton

www.vishay.com

Document Number: 81459
492

Rev. 1.2, 12-Aug-09



SD1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES

e Compliant to RoHS directive 2002/95/EC and

in accordance to WEEE 2002/96/EC

AVAILABLE FOR:
e TSOP31...

Pb-free

RoHS
e TSOP1... COMPLIANT
3 13645
Y
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SD1 14.3 Cut 17.6 10
MECHANICAL DIMENSIONS in millimeters
10+0.3
Center of sensitive area
—
| N
< ‘
(=} i
0 s ‘ =
S o ‘ s
©
2 |
+0.10 ‘ T’
0.65 -0.15 A
3
il :
o
\_ Area not plane
+0.10
0.4 -0.05
+0.15
0.5-0.05 1.4+03
2.54 nom.
4+0.3
3 x2.54 =7.62 nom.
58+0.3
technical drawings
according to DIN
specifications
R2.75
Drawing-No.: 6.550-5095.03-4
Issue: 11; 04.08.09
12837
Document Number: 81435 www.vishay.com

Rev. 1.2, 12-Aug-09
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SD1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

SN
_(13)
B2 ||
7
| o~ 5 =
>§J V‘ 1
! 2
= 9
B WANDDICKE / WAL THICKNESS: 0.6
)
(575)
lm 3
| L
: !
i @ H
11

Druck / Printing for fubes (nur / only TSOP1../ HS0038A)
1.600-5548.0-3 Version 1

Druck / Printing for fubes (nur / only SFH 506.)
ANTISTATIC

Drawing-No.: 9.700-5131.0-4
Rev. 10; Date: 20.11.03

20306-1

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[«] [s]lo][+]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238SD1

PACKING QUANTITY
* 54 pieces per tube
e 20 tubes per carton

www.vishay.com Document Number: 81435
494 Rev. 1.2, 12-Aug-09



SE1

FEATURES

e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC

AVAILABLE FOR:

e TSOP31...

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

Pb-free

RoHS
e TSOP1... COMPLIANT
3 13646
//: .
Y
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SE1 14.3 Cut 17.6 10
MECHANICAL DIMENSIONS in millimeters
R2.75
10:1
+
[ I -}
10+0.3
0801
Center of sensitive area
] —
A N
<
< %
H @ B 0
0 g E < s
+0.1 I ‘ )
065 .0.15 T
| m‘
+0.1
VS lead not bend 04 005
Area not plane
1.4+03
2.54 nom. -
+0.15 4203
. 05 .0.05
58+0.3
| 3 x2.54 =7.62 nom.
Drawing-No.: 6.550-5130.01-4 % @
Issue: 9; 04.08.09
12830 technical drawings
according to DIN
specifications
Document Number: 81436 www.vishay.com

Rev. 1.2, 12-Aug-09
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SE1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

SN
_(13)
B2 ||
7
| o~ 5 =
>§J V‘ 1
! 2
= 9
B WANDDICKE / WAL THICKNESS: 0.6
)
(575)
lm o
| L
: !
i @ H
11

Druck / Printing for fubes (nur / only TSOP1../ HS0038A)
1.600-5548.0-3 Version 1

Druck / Printing for fubes (nur / only SFH 506.)
ANTISTATIC

Drawing-No.: 9.700-5131.0-4
Rev. 10; Date: 20.11.03

20306-1

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[a] [s]le][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238SE1

PACKING QUANTITY
* 54 pieces per tube
¢ 20 tubes per carton

www.vishay.com Document Number: 81436
496 Rev. 1.2, 12-Aug-09



SH1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Ph-frao
AVAILABLE FOR:
e TSOP31... RoHS
e TSOP1... COMPLIANT
“wr
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SH1 12.7 Cut 16 10
MECHANICAL DIMENSIONS in millimeters
10+0.3
Center of sensitive area
|
T J
‘ i 0.65 -0.15 1403 | .
1.27 nom. 4+0.3
2.54 nom. Area not plane 58+0.3
|~ 8x254=762nom. _|
|
‘ technical drawings
according to DIN
| specifications
RW
Drawing-No.: 6.550-5095.07-4
Issue: 3; 04.08.09
20366
Document Number: 81489 www.vishay.com

Rev. 1.3, 12-Aug-09 497



SH1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

L)
_115)
B2 ||
7
] a VV‘ 1
{ a
} 1
BaA WANDDICKE / WALL THICKNESS: 0.6
L1e)
(575)
. (13) o _ (13)
|
| L
- H
ﬂ & H
11

Druck / Printing for tubes (nur 7 only TSOP1../ HS0038A)
1.400-5548.0-3 Version 1

Druck / Printing for tubes (nur / only SFH 506.)
ANTISTATIC

Drawing-No.: 9.700-5131.0-4
Rev. 10; Date: 20.11.03

20306-1

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[a] [s]w][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238SH1

PACKING QUANTITY
* 54 pieces per tube
¢ 20 tubes per carton

www.vishay.com Document Number: 81489
498 Rev. 1.3, 12-Aug-09



SK1

IR Receiver Modules for Remote Control Systems

FEATURES

e Compliant to RoHS directive 2002/95/EC and

in accordance to WEEE 2002/96/EC

AVAILABLE FOR:

e TSOP31...

Vishay Semiconductors

Pb-free

RoHS
e TSOP1... COMPLIANT
3 13646
Y
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SK1 17.8 Cut 211 10
MECHANICAL DIMENSIONS in millimeters
10+03
Center of sensitive area
‘/
| N
(=}
H
wn —
o o w B}
(=}
: |
3 +0.10 ‘
065 -0.15 \:;
E
@
S|\
L i Area not plane
+0.10
0.4 -0.05
+0.15
L 0.5 - 0.05 14+03
2.54 nom.
4+03
3x2.54=7.62 nom.
' 58+03
-]
technical drawings
R2.75 according to DIN
specifications
Drawing-No.: 6.550-5095.05-4
Issue: 11; 04.08.09
12831
Document Number: 81437 www.vishay.com

Rev. 1.2, 12-Aug-09
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SK1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

SN
_(13)
B2 ||
7
| o~ 5 =
>§J V‘ 1
! 2
= 9
B WANDDICKE / WAL THICKNESS: 0.6
)
(575)
lm 3
| L
: !
i @ H
11

Druck / Printing for fubes (nur / only TSOP1../ HS0038A)
1.600-5548.0-3 Version 1

Druck / Printing for fubes (nur / only SFH 506.)
ANTISTATIC

Drawing-No.: 9.700-5131.0-4
Rev. 10; Date: 20.11.03

20306-1

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[a] [s]lx][+]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type
Note
d = “digit”, please consult the list of available series on on the previous page to create a valid part number.

Example: TSOP31238SK1

PACKING QUANTITY
* 54 pieces per tube
e 20 tubes per carton

www.vishay.com Document Number: 81437
500 Rev. 1.2, 12-Aug-09



SM1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Poee
AVAILABLE FOR:
e TSOP31...
RoHS
1 5 e TSOP1... COMPLIANT
3 94 8691
Y
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SM1 29.6 Cut 32.9 10
MECHANICAL DIMENSIONS in millimeters
1003
Center of sensitive area
T
| A
: |
S | _
+0.10 I
© 065 -0.15 : "
5 i
g e \_ Area not palne
l +0.10
+0.15 »l 0.4-0.05
0.5 - 0.05
2.54 nom. 1.4+03
3 x2.54 =7.62 nom. 4403
58+03
technical drawings
di DIN
Re75 epociioatons
Drawing-No.: 6.550-5095.06-4
Issue: 8; 04.08.09
12838
Document Number: 81438 www.vishay.com

Rev. 1.2, 12-Aug-09 501



\ 4
SM1 VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

)
_1s)
321
B
| — } 3 \_/Y‘ 1
i A
-_‘J 1
ﬂ<‘ WANDDICKE / WALL THICKNESS: 0.6
m
(575)
RIS _m
||
S f
« @ H
11

Druck / Printing for tubes (nur / only TSOP 1../ HS0038A)
1.400-5548.0-3 Version 1

Druck / Printing for tubes {nur 7 only SFH 506.1
ANTISTATIC

Drawing-No.: 9.700-5131.0-4
Rev. 10; Date: 20.11.03

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[a] [s]lw][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238SM1

PACKING QUANTITY
* 54 pieces per tube
¢ 20 tubes per carton

www.vishay.com Document Number: 81438
502 Rev. 1.2, 12-Aug-09



SP1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES

e Compliant to RoHS directive 2002/95/EC and

in accordance to WEEE 2002/96/EC

AVAILABLE FOR:

e TSOP31...

Pb-free

RoHS
| e TSOP1... COMPLIANT
2 18308
3
_ f = —— r,,
i N
J ><| e 1 g
N =
|
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SP1 14.3 Bend 15 10 17.4
MECHANICAL DIMENSIONS in millimeters
10+0.3
Center of sensitive area
—
= ‘ 17 1
o) ©
H —~ o
0 § H
o I e I ©
- S2 & =
\ 3% 2
T = < =
ﬂ ° |
I H g
2 b |
| 15-0.5
+0.1
0.65 -0.15 1.4+03
Area not plane 4+03
5.8+0.3
3 x2.54 =7.62 nom. =
2.54 nom.
+0.15
e 05 -005
technical drawings
according to DIN
specifications
I
R2.75
Drawing-No.: 6.550-5112.05-4
Issue: 9; 04.08.09
15986
Document Number: 81498 www.vishay.com
Rev. 1.3, 12-Aug-09 503
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SP1 VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters
_(09)

|83
(2.6) _
— M;j: QJ |
__ 1 fam, T T
5 1 E—— ﬁ !
4N 7 Tt e g
g e == o E
= 9 = L 1
sl - JS— !
o !
| A ) =t
!
6.6
WANDDICKE / WALL THICKNESS: 0.6 (4.3)
(25)
(575)

|8 (8)

- e

111 —
|
- -
%ﬁ o 5
N
\ Druck / Printing for tubes

1.400-5548.0-3 Version 1

(8.5)

Drawing-No.: 9.700-5158.0-4
Rev. 9; Date: 20.11.03

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[«] [s]le][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238SP1

PACKING QUANTITY
* 54 pieces per tube
* 24 tubes per carton

www.vishay.com Document Number: 81498
504 Rev. 1.3, 12-Aug-09



SR1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pb-froe
AVAILABLE FOR:
e TSOP31... RoHS
19630 e TSOP1... COMPLIANT
= -
1 5
= -
w |
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SR1 11.1 Bend 5.4 10 14.4

MECHANICAL DIMENSIONS in millimeters

10+0.3
Center of sensitive area
—
| N
b3 ™
o 3
2 z8 s S
H N =] )
o | iy s 2 3
\ ° )
o m | r i
+0.10 % 4‘54*0'5 |
0.65 -0.15 £
©
o 14+03
Area not plane ﬂﬂ‘
58+0.3
3 x2.54 =7.62nom.
2.54 nom.
+0.15
H 0.5 -0.05
technical drawings
according to DIN
R2.75 specifications
Drawing-No.: 6.550-5112.07-4
Issue: 7; 04.08.09
19627
Document Number: 81434 www.vishay.com

Rev. 1.3, 12-Aug-09 505



SR1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

(10.9)
| (83)
2o [
_ &I s =
S, :l . L “'
S {—lf 1 ﬂ

[13.1)

217
(16.3)
1 ﬁ

(10.6)
(12.9)

(14.5)

| (6.6)

WANDDICKE / WALL THICKNESS: 0 6 (L4 3]‘

(25)

[575)

11 -
= ‘
%j e s
N
\ Druck / Printing for tubes

1.400-5548.0-3 Version 1

(8.5)

Drawing-No.: 9.700-5158.0-4
Rev. 9; Date: 20.11.03

20309-1

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
|

[«] [s]lr][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note

d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238SR1

PACKING QUANTITY
* 54 pieces per tube
* 24 tubes per carton

www.vishay.com Document Number: 81434
506

Rev. 1.3, 12-Aug-09



SA1

IR Receiver Modules for Remote Control Systems

FEATURES

e Compliant to RoHS directive 2002/95/EC and

Vishay Semiconductors

in accordance to WEEE 2002/96/EC

AVAILABLE FOR:
e TSOP31...

Pb-free

RoHS
e TSOP1... COMPLIANT
Y
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SA1 13.3 Cut 16.6 10
MECHANICAL DIMENSIONS in millimeters
10+0.3
Center of sensitive area
e
} —
: |
o .
I | <
I g
© . e
e |
065 Toqe i )
]
¥ £
@
S| \_ Area not plane
+0.10
0.4 -0.05
+0.15
05 -0.05 1.4+03
2.54 nom.
4+03
3 x2.54 =7.62 nom.
5803
technical drawings
according to DIN
specifications
R2.75
Drawing-No.: 6.550-5095.04-4
Issue: 11; 04.08.09
20449
Document Number: 81622 www.vishay.com

Rev. 1.3, 12-Aug-09
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SA1 VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters
)

(15
(3.2) |, _
ﬂ
= —
@\ =
1 1
B WANDDICKE / WALL THICKNESS: 06
(4.
(575)
. (13 w3
|
=
| @ i
11 H

Druck / Printing for tubes fnur / only TSOP 1./ HS0038A)
1400-5548.0-3 Version 1

Druck / Printing for tubes (nur / only SFH 506.)
ANTISTATIC

20448

ORDERING INFORMATION

[Ts]loflp] rd:fe]fa]d]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type

[a] [s]la]1]
\

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP31238SA1

PACKING QUANTITY
* 54 pieces per tube
e 20 tubes per carton

www.vishay.com Document Number: 81622
508 Rev. 1.3, 12-Aug-09



\_ 4
VISHAY.

Molded

Mechanical

Options

Contents
Molded Photomodule Holders,

Cuts and Bends.........ccc......... 510
Molded Holders

1Y (@ R 511
NNT e, 513
TET oot 515
PMT et 517
RFET e 519
(@ 521
UHT e, 523
D (C N ISR 525
7 I 527
WET oot 529
JHT e 531
N G P 533
LT e 535
I R 537
ZCA oo 539
VI et 541
KUT e, 543
IVA e 545
AYT oo 547
CZA e 549
VM oo 551
Molded Cuts and Bends
SAT e 553
(] =5 555
SC e 557
SDT e 559
SKT oo 561
L] ORISR 563
SUT e 565
(510 1 [ 567
SPA e 569
SR e 571
X I R 573
SWH e 575
SLT e 577
DAT oo, 579
D] = SRR 581
D)= [ 583
DG 585
0] 25 I 587




Molded Photomodule Holders, Cuts and Bends

Vishay Semiconductors

Molded Photomodule Holders, Cuts and Bends

N\ ___A
VISHAY.

HOLDER D H w X VIEW TYPE PAGE
MQ 23.1 13.1 12.2 9 Side Holder 511
NN 255 19 14.4 14.9 Side Holder 513
TE 15.7 21.9 7.45 18.3 Side Holder 515
PM 19.1 15.5 9.4 12 Side Holder 517
RF 11.8 16 7.4 16 Top Holder 519
QJ 11.8 20 7.4 20 Top Holder 521
UH 9.25 13.2 7.4 9.6 Side Holder 523
XG 11.4 22.6 7.4 19 Side Holder 525
YA 14 12 7.4 12 Top Holder 527
WE 14.25 22.6 7.45 19 Side Holder 529
JH 9.2 13.2 7.4 9.6 Side Holder 531
JK 9.2 13.2 7.4 9.6 Side Holder 533
JL 9.2 13.2 7.4 9.6 Side Holder 535
LL 14 7.2 7.4 7.2 Top Holder 537
ZC 14 16 7.4 16 Top Holder 539
Vi 9.5 10.2 7.4 6.6 Side Holder 541
KU 14.25 18.6 7.45 15 Side Holder 543
\Y 8.6 13.2 7.2 9.6 Side Holder 545
AY 18.95 22.6 7.4 19 Side Holder 547
(074 9.65 6.8 6.8 6.8 Top Holder 549

VM1 9.5 10.2 7.4 6.6 Side Holder 551
CUT OR BEND D H w X VIEW TYPE PAGE
SA 12.6 11.45 6 9.9 Bend 553
SB 9.65 20.8 6 6.95 Bend 555
SC 12.6 15.45 6 9.9 Bend 557
SD 9.65 16.2 6 6.95 Bend 559
SK 12.95 5.2 6 10.25 Bend 561
Sl 12.35 6 9.65 Cut 563
SJ 10.1 19.25 6 7.4 Bend 565
SO 10.1 9.6 6 7.4 Bend 567
SP 9 20.8 6 6.3 Bend 569
SR 17 10 6 14.3 Bend 571
ST 9.65 5 6 6.95 Bend 573
SW 9.65 7 6 6.95 Bend 575
SL 12.6 6.6 6 9.9 Bend 577
DA 9 21.6 6 6.3 Bend 579
DE - 14.2 6 11.25 Bend 581
DF - 12.25 6 9.55 Bend 583
DG - 30.5 6 27.8 Cut 585
DB - 18 6 15.3 Cut 587
DI 9.2 12.6 6 6.5 Bend 589

“pr

4y

e

g

a4

www.vishay.com
510

Document Number: 81675

Rev. 1.2, 04-Oct-10



MQ1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC Pb-free
AVAILABLE FOR:
* TSOP34... RoHS
o
* TSOP4.... COMPLIANT
16870 e TSOP32...
e TSOP2....
«p?
N
T
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
MQ1 9 Side Holder 131 12.2 23.1
MECHANICAL DIMENSIONS in millimeters
12.2
(7.8)
(0.65) ‘ 39
N ‘ /1
ﬁL NIERTEE
" K:
0.5 max. u47 ‘ .
‘ | ‘ 38+02 < ) -
4:05 - 3
116 0.7 max.
17.05 2.54 nom. ‘
— ‘ 2.54 nom.
:!— tolerances + 0.3
| L Proposed hole layout
component side
- 2 (for reference only)
E Tl <
1
=& DT e
technical drawings ’7/‘?4’:’ @
accor;iin? to DIN —o-
specifications # |
Drawing-No.: 6.550-5221.01-4 <
Issue: 4; 04.08.09 : <4_>‘
Document Number: 81422 www.vishay.com

Rev. 1.3, 11-Aug-09 511



N A
MQ1 VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

90° gedreht / 90° turned

(i 59

(13.4)
— —(6.5)

(4.8)
(2.2) { ‘ ) R e 1)
(1 10) H | *[00 9 Wanddicke/wall Fhickness: 0.6

|
(0.6) \P ]EL (0.6) Bahrungen durchgehend
e (53) holes on bofh sides
Ln | |
| (995
(22.65)
(575)
e, el
e E}
— | — A
& L @
1:1
Drawing-No.: 9.700-5242.0-4 Druck / Printing for tubes
Rev. 2; Date: 20.11.03 1.400-5548.0-3 Version 1

20268-1

ORDERING INFORMATION

[Tl le]lr] raifa]fa]fe]
|

[¢] [][a][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP32138MQ1

PACKING QUANTITY
e 45 pieces per tube
e 20 tubes per carton

www.vishay.com Document Number: 81422
512 Rev. 1.3, 11-Aug-09



NN1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pb-free
AVAILABLE FOR:
* TSOP34... ROHS
o
° TSOP4 COMPLIANT
16871 e TSOP32...
e TSOP2....
-
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
NN1 14.9 Side Holder 19 14.4 25.5
MECHANICAL DIMENSIONS in millimeters
24.85 144
18.35 ]
(8.6)
13.85
- - 4.6
(0.65) ‘H
3 4 & |
I~ [ 1 I
g 0.5 max. ‘ (1)
k1 | 38202 =
@ 4:05 ‘ 0.7 max.
14.85 ‘ 2.54 nom. L
19.85 2.54 nom.
tolerances + 0.3 =
ey
Proposed hole layout
component side
% @ (for reference only)
é
technical drawings 0 42
according to DIN o
2 'oos &
f’f °
#qﬁ
Drawing-No.: 6.550-5222.01-4 b
Issue: 6; 04.08.09 4
16210 f——
Document Number: 81421 www.vishay.com

Rev. 1.2, 11-Aug-09 513



NN1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters
"y

90° gedreht / 90° turned

ns) (11.15)
(4.6)
(96— & —
(i —
—t— r(12.4)
1 SR =t -(11.2)
i s [ P—195)
m——=(t
(5)1 3 (1) Wanddicke/wall thickness: 0.6
0 7_)_/ 0‘ Bohrungen durchgehend
j r holes on both sides
sl || (5.75)
= = 55 Bo3
(575)
el |
I
g h =
X _ h g}
— @ [ e
I

Druck / Printing for tubes

Drawing-No.: 9.700-5243.0-4 1400-5548.0-3 Version 1

Rev. 3; Date: 20.11.03
20269-1

ORDERING INFORMATION

[Tl le]lr] raifa]fa]fe]
|

[a] [v]n][e]
| |

2 or 3 digit product series 2 digit frequency  Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838NN1

PACKING QUANTITY
e 38 pieces per tube
¢ 15 tubes per carton

www.vishay.com Document Number: 81421
514 Rev. 1.2, 11-Aug-09



TEA1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC Phxfree
AVAILABLE FOR:
e TSOP34... ROHS
o
° TSOP4 COMPLIANT
e TSOP32...
e TSOP2....
«p?
“‘W”
T
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
TE1 18.3 Side Holder 21.9 7.45 15.7
MECHANICAL DIMENSIONS in millimeters
15.7
15 745 100
~e |
T ©8 jlran o
| @ ‘ '_"'
3 . | : 1 |
INE 10— | |
e - ml g s I
3‘ ‘ ‘ @ N
q: | v =, =
‘ 05005
B | ‘ 0.5+0.05
2.7+005 0.7 max 5 £ 0
‘ 3.65+02 vsa ‘ 2.925+02 ‘
5.35 nom. 254 nom. '
‘_L, 2.54 nom. L M’L‘*
6.075 nom. |-
+m Proposed hole layout
S from component side
Tolerances + 0.05
3.75
3.75
1, 1 ol
=& 1
Notingsts toances - 09 e ain } #
A -
8 51 00.8(3%)
™_PCB EDGE
Drawing-No.: 6.550-5189.01-4
Issue: 4; 15.03.10 254
15837 254
Document Number: 81409 www.vishay.com

Rev. 1.4, 16-Mar-10 515



\ 4
TE1 VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

(16.2)
(15.3)
BN
A
o~
= &l
~ Wanddicke/wall thickness: 0.6
| Bohrungen durchgehend
t | 1
—— ! holes on both sides
L (1.6) i}
| (2
(16.2)
(575) Druck / Prinfing for fubes

1400-5548.0-3 Version 1

‘@r ‘ H 1 '/
o

Drawing-No.: 9.700-5215.0-4
Rev. 5; Date: 20.11.03

TN
NZ

20264-1

ORDERING INFORMATION

[Tl le]lr] raifa]fa]fe]
|

[«] [T]le]l]
| |

2 or 3 digit product series 2 digit frequency  Holder type

Note
d = “digit”, please consult the list of available series on page 1 to create a valid part number.

Example: TSOP14838TE1

PACKING QUANTITY
e 74 pieces per tube
¢ 18 tubes per carton

www.vishay.com Document Number: 81409
516 Rev. 1.4, 16-Mar-10



PM1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and

/ in accordance to WEEE 2002/96/EC Pb-free
Q , AVAILABLE FOR:
A\ L& » TSOP34... ROHS
./ (o]
~ 4y * TSOP4.... COMPLIANT
) 4 * TSOP32...
2 16673 * TSOP2....
3
“«p»
‘HW..
T
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
PM1 12 Side Holder 15.5 9.4 19.1
MECHANICAL DIMENSIONS in millimeters
17.95 73
f
‘ | 0.8
| mas. 07
2
A—M L, »L 254 nom
& ‘ ‘ ! ‘ 5.08 nom.
93505 || ‘ 9.4 ‘
13.45 ‘
15.95 Proposed hole layout
component side
(for reference only)
2.54
— —
—] 254
Not indicated tolerances = 0.3 o ‘ D —
technical drawings o
according to DIN o
specifications N
1.4
' | 14
15839
3.65
Document Number: 81424 www.vishay.com
Rev. 1.3, 11-Aug-09 517



N A
PMA1 VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

(450)

[

[

>
(250)

i

Drawing-No.: 9.700-5229.0-1
Rev. 2; Date: 07.07.03
20274-1

JO8 TU8 708 708 08 0% JUSTIUN 708 JUS 708 JU% 7O IO%

AT ATYAINATYATYATYATYATYAT.YATY AT AT A TN
JO5 I08 708 30808 U5 205 208 708 JUS 0% JUS JUs 3T
PPN AT AT AT AT AT AT AT AT AT AT AT AT AT
JINATI AT AT AT AT AT AT AT AT AT AT AV AT

|SATATAT PN mra AT PN EATTATTATY
(s rorros TS rosros s ox) U s 7osroe s

JOS 0L 705708 705 JU% 305708 705 JUT30Y 705 gU5 308

PN ATY AT AT AT ATYATYIATYATNATYATY AT ATNATYY

e s,

oA mmmeAIn ol

!

)

—
g SECTION B-B'

[Tl le]le] teaifalfa]fa]fa] [ ]m][]
| | \

2 or 3 digit product series 2 digit frequency ~ Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838PM1

PACKING QUANTITY
* 200 pieces per tray
¢ 5 trays per carton

www.vishay.com Document Number: 81424
518 Rev. 1.3, 11-Aug-09



IR Receiver Modules for Remote Control Systems

RF1

Vishay Semiconductors

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pbfree
AVAILABLE FOR:
* TSOP34... RoHS
(o]
° TSOP4 COMPLIANT
* TSOP32...
16666
* TSOP2....
“p
“
I X >
20249
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
RF1 16 Top Holder 16 7.4 11.8
MECHANICAL DIMENSIONS in millimeters
9.7
‘ (7.2)
\ A, ‘
T ‘ i
1[I = R
t E
0.65+0.15 i §
max. 0.7 3 )
5.08 nom. 7.4
View "A"
Proposed hole layout ||
from component side
tolerances + 0.05 m
— m ii ’LJ 1.9+0.15
2 A 2 e 6.35+0.5
Yz ES + b 2
535 Not indicated tolerances + 0.3
DrawingNo: 68505191.01-4 technical drawings
Tores Sredtcaons
Document Number: 81410 www.vishay.com

Rev. 1.3, 11-Aug-09

519



N A
RF1 VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

L (12.6)
L (12)

m
==
(13.1)

(16.3)

(17.5)

el
A

n

)

Wanddicke/wall thickness: 0.6

Bahrungen durchgehend
8 — holes on both sides

3) =
=
(1.0) o
L 10.)
(575) Druck / Printing for tubes
1.400-5548.0-3 Version 1
ey e /
| 14
‘ | B
T eSS
\/ ‘ [
; H
I
Drawing-No.: 9.700-5210.0-4 1 . 1

Rev. 7; Date: 20.11.03

20259-1

ORDERING INFORMATION

[Tl le]lr] reaifa]fa]fe]
|

[¢] [RICF[]
| |

2 or 3 digit product series 2 digit frequency  Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838RF1

PACKING QUANTITY
* 68 pieces per tube
¢ 30 tubes per carton

www.vishay.com Document Number: 81410
520 Rev. 1.3, 11-Aug-09



IR Receiver Modules for Remote Control Systems

QJ1

Vishay Semiconductors

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pb-free
AVAILABLE FOR:
* TSOP34... RoHS
(o]
° TSOP4 COMPLIANT
* TSOP32...
* TSOP2....
16652
“p”
:|: dh
|
i 20249
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
QJ1 20 Top Holder 20 7.4 11.8
MECHANICAL DIMENSIONS in millimeters
9.7
‘ (72)
2
\ =
S 7
JTT M=
m . max05 “1 9
! 0652015 _| ki
max. 0.7 - s B
‘ 5.08 nom. T4 | ‘
View "A"
Proposed hole layout
from component side
tolerances + 0.05
zl 21 «4&7
L # 3l = . 190.15
< h © 6.35+05
5.35
Not indicated tolerances + 0.3
e s Gaoon o tecrical rawings
reret SDEC\'\;E?IUI’\S
Document Number: 81426 www.vishay.com

Rev. 1.4, 11-Aug-09

521



\ 4
QJ1 VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

. 1126)
)

(20.3)

[21.5)
(4.5)

)
==
(17.1)

Wanddicke/wall thickness: 0.6
Bohrungen durchgehend

L_(6)

i j,
o
(5.8) 4<

holes on both sides

Druck / Printing for tubes
1400-5548.0-3 Version 1

g

(B
N

Drawing-No.: 9.700-5220.0-4
Rev. 4; Date: 20.11.03

203161

ORDERING INFORMATION

[Ts]loflp] ra:fa]fe]ld]
|

[¢] [e]lv]l+]
| |

2 or 3 digit product series 2 digit frequency  Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838QJ1

PACKING QUANTITY
* 68 pieces per tube
¢ 20 tubes per carton

www.vishay.com Document Number: 81426
522 Rev. 1.4, 11-Aug-09



UH1

IR Receiver Modules for Remote Control Systems

FEATURES

e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC

Vishay Semiconductors

AVAILABLE FOR:

Pb-free

* TSOP34... RoHS
(o]
* TSOP4.... COMPLIANT
* TSOP32...
1608t * TSOP2....
«pr
‘HW..
z
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
UH1 9.6 Side Holder 13.2 7.4 9.25
MECHANICAL DIMENSIONS in millimeters
2.95x0.15 § $ FL"
1N T ]
| O
»H ‘max. 0.7
] 5.08 nom.
-] 52 ——
Not indicated tolerances + 0.3 —L—
‘ 5.1
s ol ‘
‘accho!qin‘gijlo Dwg ! D
94
Proposed hole layout 008 (3x) ‘ 254
from component side 254
tolerances + 0.05
Drawing-No.: 6.550-5178.01-4
Issue: 3; 04.08.09
14433
Document Number: 81411 www.vishay.com

Rev. 1.3, 11-Aug-09
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UH1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

(9.9
<)
\L*/’

L 187

— =
~ ~
=3 hawt
1 !
Wanddicke/wall thickness: 0.6
; : ﬁ g Bahrungen durchgehend
2) holes on bofh sides
@220 | |
36 | |
Druck / Printing for tubes
(575) 1400-5548.0-3 Version 1
e el /
| 5 :
il 2
O I 1=
]
1 f

Drawing-No.: 9.700-5211.0-4 '
Rev. 10; Date: 20.11.03

20260-1

ORDERING INFORMATION

[Tl le]lr] reaifa]fa]fe]
|

[a] [u]lw][2]
| |

2 or 3 digit product series 2 digit frequency  Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838UH1

PACKING QUANTITY
* 72 pieces per tube
¢ 33 tubes per carton

N A
VISHAY.

www.vishay.com Document Number: 81411

524

Rev. 1.3, 11-Aug-09



XG1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES

e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC

AVAILABLE FOR:

Pb-free

* TSOP34... RoHS
o
° TSOP4 COMPLIANT
o * TSOP32...
* TSOP2....
‘HW.,
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
XG1 19 Side Holder 22.6 7.4 11.4
MECHANICAL DIMENSIONS in millimeters
B : 2 i :
1y 3 o
i : = 7‘
| Taauos soeor |||
1
us»‘ | 0.7 max.
o I
e
L | |
:l ; — B F :l
e
N Gy
2| .
~ e
Drawing-No.: 6.550-5200.01-4
Issue: 3; 06.03.09
Document Number: 81425 www.vishay.com

Rev. 1.4, 04-Oct-10 525



N A
XG1 VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

(13)
| (105)
L (9)

Wanddicke/wall thickness: 0.6

/457
P
1z

(22.9)
r_ (20

Bl |

(5)

Druck / Printing for fubes
1400-5548.0-3 Version 1
(575) Lfk 6398 ( 4digits )

gL | g

©
s

Drawing-No.: 9.700-5207.0-4
Rev. 10; Date: 20.11.03
203151

[Ts]lo]?] [E]EEEE E@E
|

2 or 3 digit product series 2 digit frequency  Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838XG1

PACKING QUANTITY
* 47 pieces per tube
* 18 tubes per carton

Document Number: 81425

www.vishay.com
Rev. 1.4, 04-Oct-10

526



YA1

IR Receiver Modules for Remote Control Systems

Vishay Semiconductors

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pb-free
AVAILABLE FOR:
* TSOP34... RoHS
o
° TSOP4 COMPLIANT
* TSOP32...
2 16668 e TSOP2....
3
“pr
E— e
I ¥ P
|
i 20249
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
YA1 12 Top Holder 12 7.4 14
MECHANICAL DIMENSIONS in millimeters
=3
&
-9
5.6
S s il
’ /‘ »HM 11404
06+0.1 % o 7401
5.08 nom 16201 |
- 8.9
12
Recommended Vishay installation holes
" tolerances + 0.05
(9.7)
1.05
not indicated tolerances + 0.3
| 3.75
_— 3.75
N Genter of light detector
technical drawings ‘ (12.95) T/**
according to DIN b -
specifications = 0
Iy
?
! 254
Drawing-No.: 6.550-5184.01-4
Issue: 3; 05.02.09
14399
Document Number: 81412 www.vishay.com
Rev. 1.4, 12-Aug-09 527



YA1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

(14.9)
I (14.3)
— ‘ =
™ o~
= | -
- = v‘ | 1
L $
v ] | ( ‘l
b Wanddicke/wall thickness: 0.6
(5.5) |l =l
- Bohrungen durchgehend
<L> holes on both sides
(575)
L (6.1) (6.1)

Druck / Printing for tubes
1.400-5548.0-3 Version 1

|

|

|
i
1]

Drawing-No.: 9.700-5214.0-4
Rev. 8; Date: 21.04.06

202631

ORDERING INFORMATION

[Ts]loflp] ra:fa]fe]ld]
|

[a] [v]a]le]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type
Note

d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838YA1

PACKING QUANTITY
* 75 pieces per tube
* 27 tubes per carton

www.vishay.com Document Number: 81412
528

Rev. 1.4, 12-Aug-09



WEH1

IR Receiver Modules for Remote Control Systems

Vishay Semiconductors

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC P-free
AVAILABLE FOR:
* TSOP34... RoHS
(o]
* TSOP4.... COMPLIANT
* TSOP32...
* TSOP2....
16646
“p»
“‘W"
B2
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
WET1 19 Side Holder 22.6 7.45 14.25
MECHANICAL DIMENSIONS in millimeters
14.25
+0.15
13.55 7.45 - 0.30
’]— Nl ‘ g
u 3
i | i
|
a (05) | | 182015
| 1.8+0.15 2.54 nom. n
0.5 max. || ‘! 1101 ! ! 22+02
‘ _olse| o 5.08 nom.
345205 \_‘«
Proposed hole layout
o | o7 e e
. 254
% N 7
RERa
according to DIN ~ e
Not indicated tolerances + 0.3 specifications . ‘ o
1.2 ‘ F
1.2
Drawing-No.: 6.550-5197.01-4 T
Issue: 5; 04.08.09 3.65
15843 3.65
Document Number: 81413 www.vishay.com
Rev. 1.3, 12-Aug-09 529



N A
WE1 VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

(14.7)
L (138
Jr
= S
S ERER == H
= = Wanddicke/wall thickness: 0.6
| I . y‘ Bohrungen durchgehend
| l = — ‘ holes on both sides
L& E}
(10.6) -
(14.7)

Druck / Printing for tubes
(575) 1.400-5548.0-3 Version 1

=
ol

Drawing-No.: 9.700-5219.0-4
Rev. 5; Date: 20.11.03

20265-1

ORDERING INFORMATION

[Tl le]lr] reaifa]fa]fe]
|

[a] [w]le][+]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838WE1

PACKING QUANTITY
* 65 pieces per tube
* 18 tubes per carton

www.vishay.com Document Number: 81413
530 Rev. 1.3, 12-Aug-09



IR Receiver Modules for Remote Control Systems

JH1

Vishay Semiconductors

- FEATURES
s ¢ Compliant to RoHS directive 2002/95/EC and
/ / in accordance to WEEE 2002/96/EC Pb-free
Q AVAILABLE FOR:
* TSOP34... RoHS
o
¢ TSOP4.... COMPLIANT
) * TSOP32...
1) V4
2 * TSOP2....
3 18552
‘HW..
T
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
JH1 9.6 Side Holder 13.2 7.4 9.2
MECHANICAL DIMENSIONS in millimeters
b
I
dl
&
ITI
81 74
an_ 5 6.9
- T
IS
3 | B ‘ L T 3
H 5 h— ﬁ
max. 0.5 ﬁh o ‘
—— 1x02
‘ I es
| u\ I max.07__|
52£05 |- L | . 5:08 nom.
L
{ T
L Proposed hole layout
T' from component side
(for reference only)
75
Not indicated tolerances + 0.3 T
ki O i
specifcations (# .
Drawing-No.: 6.550-5245.01-4 00934 2
Issue: 3; 17.06.09 254
Document Number: 81427 www.vishay.com

Rev. 1.3, 12-Aug-09

531



\ 4
JH1 VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

L(27.5)

(450)
& — 4
q B [d 8 [ [dB) Kl h
ull= Wl Ll o
d B} [d dp D) [d D d
] i Wl > ]
d D) [d dp B) [d B d
E l;) q :cl g D) [d g :‘J_.
2% i N 1 :1
— B © BE O B el
AT q {5 B {8 [ TA‘
mfl x o
3l g d D D) | ] D, g
g\i ) q :CI a D) | ] E :_JC
q C“Ej D, C“E :_ch
© [d :gﬁa © [{B Jo >
e ufx X "
d B [ d P 5) [d P q
) ufl 1 > ]
[d D) [ dp P [d P q
i 1 [ o
d D) [d d P, D) [d D q
) i [ 1
L [d D) [d k92) B 92 ks )
N — ¥ —
SECTION B-B'
Drawing-No.: 9.700-5229.0-1
Rev. 2; Date: 07.07.03
202741
ORDERING INFORMATION
[Jls]lele] taile]felfala] [i[w]1]
| | |
2 or 3 digit product series 2 digit frequency ~ Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.
Example: TSOP14838JH1
PACKING QUANTITY
* 200 pieces per tray
¢ 3 trays per carton
www.vishay.com Document Number: 81427

532 Rev. 1.3, 12-Aug-09



JK1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pbfree
AVAILABLE FOR:
* TSOP34... RoHS
(o]
° TSOP4 COMPLIANT
* TSOP32...
21377 e TSOP2....
]
T
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
JK1 9.6 Side Holder 13.2 7.4 9.2
MECHANICAL DIMENSIONS in millimeters
b
I
dr
8.1
an_ | s 74
6.9
len
— I
®, )
. B
2 o M 3
K | 2 f ‘ 1 GJ '3\ H
¢ IE
max. 0.5 “T’ ‘ e
(2% 102
|les
»u\_u max.07 |
52205 |- »L—M
4
T Proposed hole layout
I I from component side
{ (for reference only)
+ 75
‘ 5.1
T —on | 0
o6
specifcations poven ‘ »
254
Drawing-No.: 6.550-5299.01-4
Issue: 3; 17.06.09
Document Number: 81890 www.vishay.com

Rev. 1.3, 20-Jan-10

533



\ 4
JK1 VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

L(27.5)

(450)
& — 4
1 B [d 8 [ [dB) Kl h
ull= Wl Ll o
d B} [d dp D) [d D d
] i Wl > ]
d D) [d dp B) [d B d
E l;) q :cl g D) [d g :‘J_.
2% i N 1 :1
— B © BE O B el
AT q {5 B {8 [ TA‘
mfl x o
3l g d D D) | ] D, g
léi ) q :CI a D) | ] E :_JC
q C“Ej D, C“E :_ch
© [d :gﬁa © [{B Jo >
e ufx X "
d B [ d P 5) [d P q
) ufl 1 > ]
[d D) [ dp P [d P q
i 1 [ o
d D) [d d P, D) [d D q
) i [ 1
L [d D) [d k92) B 92 ks )
N — ¥ —
SECTION B-B'
Drawing-No.: 9.700-5229.0-1
Rev. 2; Date: 07.07.03
202741
ORDERING INFORMATION
[Jls]lele] teaile]fedfela] [oilx]1]
| | |
2 or 3 digit product series 2 digit frequency ~ Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.
Example: TSOP34838JK1
PACKING QUANTITY
* 200 pieces per tray
¢ 3 trays per carton
www.vishay.com Document Number: 81890

534 Rev. 1.3, 20-Jan-10



JL1

Vishay Semiconductors

FEATURES

e Compliant to RoHS directive 2002/95/EC and

in accordance to WEEE 2002/96/EC
AVAILABLE FOR:

IR Receiver Modules for Remote Control Systems

Pb-free

* TSOP34... RoHS
(o]
* TSOP4.... COMPLIANT
* TSOP32...
21377 e TSOP2....
‘HW..
T
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
JL1 9.6 Side Holder 13.2 7.4 9.2
MECHANICAL DIMENSIONS in millimeters
b
&
8.1
an_ | s —
6o
Loy
s Il
[ @
. a ‘ 8 &
os ]
1.4(2x) 1202
(2.8)
e max.07
52+05 5.08 nom..
&
Proposed hole layout
from component side
| (for reference only)
=
7s
5.1
Notincatod tolrances 203 g = R
. A
M 25
251
Drawing-No.: 6.550-5299.02-4
Issue: 2; 17.06.09
Document Number: 81171 www.vishay.com
Rev. 1.0, 18-Aug-09

535



\ 4
JL1 VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

L(27.5)

(450)
& Q 7 #
1 B [d 8 [ [dB) Kl h
ull= Wl Ll o
d B} [d dp D) [d D d
] i Wl > ]
d D) [d dp B) [d B d
E l;) q :cl g D) [d g :‘J_.
2% i N 1 :1
— B © BE O B el
AT q {5 B {8 [ TA‘
mfl x o
3l g d D D) | ] D, g
léi ) q :CI a D) | ] E :_JC
q C“Ej D, Cya :ch
© [d :gﬁa © [{B Jo >
= N x 4
d B [ d P 5) [d P q
) ufl 1 > ]
[d D) [ dp P [d P q
i 1 [ o
d D) [d d P, D) [d D q
) i [ 1
L [d D) [d k92) B 92 ks )
N 7\ ¥ ,f
SECTION B-B'
Drawing-No.: 9.700-5229.0-1
Rev. 2; Date: 07.07.03
202741
ORDERING INFORMATION
[Jls]ele] taile]fedfeala] [o][e]1]
| | |
2 or 3 digit product series 2 digit frequency ~ Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.
Example: TSOP32238JL1
PACKING QUANTITY
* 200 pieces per tray
¢ 3 trays per carton
www.vishay.com Document Number: 81171

536 Rev. 1.0, 18-Aug-09



LL1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pbfroe
AVAILABLE FOR:
* TSOP34... ROHS
. o
TSOP4 COMPLIANT
* TSOP32...
oot * TSOP2....
awr
I >< W
|
20249
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
LL1 7.2 Top Holder 7.2 7.4 14
MECHANICAL DIMENSIONS in millimeters
T W C
— o 8
(0.65) 89
(1.45)
\ 2
I
i D
I H 7| Center of light detector
04
== 00a
Document Number: 81428 www.vishay.com

Rev. 1.2, 12-Aug-09 537



LL1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters
(8.2)

I;::[‘ ]
|
4 ‘ @
Z N
— N
1
Y
= z
S 1
. <M Wanddicke/wall thickness: 0.6
| (15) Bohrungen durchgehend
(14.3) holes on both sides
(575)
6l Druck / Printing for fubes 6)

$T 1.400-5548.0-3 Version 1 —»T;'[ -
—| @ 57

T

Drawing-No.: 9.700-5258.0-4
Rev. 2; Date: 20.11.03 11

20317-1

ORDERING INFORMATION

[Tl le]lr] reaifa]fa]fe]
|

NN E
| |

2 or 3 digit product series 2 digit frequency ~ Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838LL1

PACKING QUANTITY
* 75 pieces per tube
¢ 40 tubes per carton

www.vishay.com Document Number: 81428
538 Rev. 1.2, 12-Aug-09



ZC1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Ph-free
AVAILABLE FOR:
* TSOP34... RoHS
o
* TSOP4.... COMPLIANT
* TSOP32...
* TSOP2....
3 18203
“p
D e
I X >
|
i 20249
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
ZC1 16 Top Holder 16 7.4 14
MECHANICAL DIMENSIONS in millimeters
56
r\/i\/ 1
-Jil ! 1 ‘7/ }_177 Qt ‘
3 \l % ‘ y M N m,'
0601 /‘ A_W 0.5 max. L oy
1.50.1 ‘ | -
max. 0.7 7.4 +0.15
»\_Lis.os nom. 89:05
12+0.5
Proposed hole layout
1 o ataranca ony)
(9.7)
not indicated tolerances + 0.3 105 . 375
| 3.75
\ 12 \ ~
= © : == |
3) ! [ —
technical drawings T _ E*w — 7
according to DIN N
(12.95) #i ¢
©08(3x) /
2.54
Drawing-No.: 6.550-5205.01-4
Issue: 3; 04.08.09
16027 2.54
Document Number: 81415 www.vishay.com

Rev. 1.3, 12-Aug-09 539



ZC1

N A
VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote

Control Systems

PACKAGING DIMENSIONS in millimeters

(14.9)
(1.3)

==
I
I
(16.4)

{17.1)
(3.7)

1.6)

Wanddicke/wall thickness: 0.6

Bohrungen durchgehend
holes on both sides

>
wn

Druck / Printing for tubes
1400-5548.0-3 Version 1 (575)

U
®
!

Drawing-No.: 9.700-5228.0-4
Rev. 6; Date: 20.11.03

20266-1

ORDERING INFORMATION

[Tl le]lr] reaifa]fa]fe]
|

[¢] [z]le][+]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838ZC1

PACKING QUANTITY
* 75 pieces per tube
* 27 tubes per carton

www.vishay.com

Document Number: 81415
540

Rev. 1.3, 12-Aug-09



VI

IR Receiver Modules for Remote Control Systems

FEATURES

e Compliant to RoHS directive 2002/95/EC and

Vishay Semiconductors

in accordance to WEEE 2002/96/EC
AVAILABLE FOR:

Pb-free

* TSOP34... ROHS
o
* TSOP4.... COMPLIANT
* TSOP32...
16872 e TSOP2....
‘HW..
T
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
VI 6.6 Side Holder 10.2 7.4 9.5
MECHANICAL DIMENSIONS in millimeters
7.4 8.5
54
| 0]
=
!
+i R I
| g
@ I L -
T T ﬂ_ "\ —_ °
| [ J 1 i
RIS S TR VA :
| H
(0.6) 3.1 Hl| < max.05
0.7 max.
5.08 nom, M;‘«
104 (2x)
4»4'—7 Pvl’:aus:dnho:e layout
- 1 e somponar s
h technical drawings 75
according to DIN
specifications 12
I I - |
— not indicated tolerances + 0.3 ,\_t ‘
\ .
N ’ \ 1
Marking area i \i‘( o
|
Drawing-No.: 6.550-5219.01-4 ‘
Issue: 4; 04.08.09 | <2:54 2.54
Document Number: 81414 www.vishay.com
Rev. 1.3, 12-Aug-09 541



VIH

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

"X 90° gedreht / 90° turned

Wanddicke/wall thickness: 0.6

Bohrungen durchgehend
holes on both sides

(10.4)

|
¢ <
"H e
N 1 =y 1
¥ 1N
+
27 69
(6.6)
(575)
(10) [10)

e

— [© =0 @]

Druck / printing for tubes
1.400-5548.0-3 Version 1

Drawing-No.: 9.700-5241.0-4
Rev. 3; Date: 20.11.03

20267-1

ORDERING INFORMATION

[Ts]loflp] ra:fa]fe]ld]
|

o] vl ]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838VI1

PACKING QUANTITY
* 74 pieces per tube
* 48 tubes per carton

www.vishay.com Document Number: 81414
542 Rev. 1.3, 12-Aug-09



KU1

IR Receiver Modules for Remote Control Systems

Vishay Semiconductors

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pbiree
AVAILABLE FOR:
* TSOP34... ROHS
o
* TSOP4.... COMPLIANT
* TSOP32...
16645 e TSOP2....
‘uwu
z
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
KU1 15 Side Holder 18.6 7.45 14.25
MECHANICAL DIMENSIONS in millimeters
14.25
1355 7.45
y &
2 e - Z‘ |
J = ‘ = 7.45£0.15
} | U svapper e
% ‘ ‘ 1.8+0.15 0.7 max. ‘ u ‘
& HH (05) L 1.8+0.15
i 4.1 2.54 nom [N
0.5 max. «‘ AlL 11401 »u 22:02
‘ L 5.08 nom.
34505
Proposed hole layout
‘ 925 from component side
- (for reference)
254
{E | VT
Rasa
Soeciicatons e Ei|
Not indicated tolerances + 0.3 e ‘ ‘ D i
12 ‘
1.2
Drawing-No.: 6.550-5243.01-4 '
Issue: 3; 04.08.09 3.65
21832 365
Document Number: 81416 www.vishay.com
Rev. 1.3, 12-Aug-09 543



KU1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

(14.7)
L (138)

Wanddicke/wall thickness: 0.6

Baohrungen durchgehend
holes on bath sides

(15.8)
(10.8)
(8.8)

i
dl
0

(22.6)

(3
a8 L

Llﬂ]

| (106)
(12.7)

Druck / Printing for tubes
(575) 1400-5548.0-3 Version 1

1 i
> RE

1:1

Drawing-No.: 9.700-5261.0-4
Rev. 4; Date: 20.11.03

20270-1

ORDERING INFORMATION

[Tl le]lr] reaifa]fa]fe]
|

[¢] [x]lu][+]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838KU1

PACKING QUANTITY
* 73 pieces per tube
¢ 20 tubes per carton

www.vishay.com Document Number: 81416
544 Rev. 1.3, 12-Aug-09



V1

IR Receiver Modules for Remote Control Systems

Vishay Semiconductors

FEATURES

e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC

AVAILABLE FOR:

Pb-free

* TSOP34... RoHS
o
* TSOPA.... COMPLIANT
* TSOP32...
e * TSOP2....
‘HW..
z
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
V1 9.6 Side Holder 13.2 7.2 8.6
MECHANICAL DIMENSIONS in millimeters
(0.35)
i \ \ S
# ;H 7 ‘
Q VLR “ 1 1
) LJ
1.25)
1.4£0.2 (2x) 0.7 max.
5702 ‘
1.7+02 5.08 nom. |
72
Proposed hole layout
from component side
(for reference only)
r: 1.4 1.4
K N
Not indicated tolerances + 0.3 2008 S ¢ 4 \r
% @ | 254 _| 254 -
Drawing no.: 6.550-5250.01-4 technical drawings 58
Issue: 3; 04.08.09 according to DI
16982 soecifications.
Document Number: 81417 www.vishay.com

Rev. 1.3, 12-Aug-09

545



N A
V1 VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

L2

\a

o A
R ===
S T I
LA, s
ﬂ Wanddicke/wall thickness: 0.6
; 2 ; ; Bohrungen durchgehend
holes on both sides
L] (2)
22l ||
(3.6 _
Druck / Printing for tubes
(575) 1400-5548.0-3 Version 1

'
| 3

I o

[ —

Il

]

| |

1T

JENY
N

Drawing-No.: 9.700-5211.0-4 '
Rev. 10; Date: 20.11.03

20260-1

ORDERING INFORMATION

[Tl le]lr] reaifa]fa]fe]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type

L] [lved
\

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838IV1

PACKING QUANTITY
* 72 pieces per tube
¢ 33 tubes per carton

www.vishay.com Document Number: 81417
546 Rev. 1.3, 12-Aug-09



AY1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Ph-free
AVAILABLE FOR:
* TSOP34... ROHS
o
° TSOP4 COMPLIANT
* TSOP32...
18205 e TSOP2....
“‘W”
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
AY1 19 Side Holder 22.6 7.4 18.95
MECHANICAL DIMENSIONS in millimeters
14.3
|57 4
(0.65)
226
/I' 207
16.45 !
135
= 102 +— L
2 o —1 95 [I'l_ —"]
" IR w
2 5+02
4‘« L sz 0 (2x) ‘ | (05)
0.5 max. 0.7 max.
—— \
22:‘02 225+02 ‘ A’L&
o 5.08 nom.
(3.45)
94 79105 _| LM-
89
| ‘Pmpcsed hole layout
= (orvetormeny
T
— 254
Not indicated tolerances + 0.3 ‘ 254 <!
& ittt
technical drawings * E ‘ i
according to DIN il
12
12
3.7
e bange oot a7
Document Number: 81418 www.vishay.com

Rev. 1.3, 12-Aug-09

547



AY1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

(13) _ . l66)
(15)
(99—
”J*¥if ==
(5.6) ”E
O v
(11.7) Wanddicke/wall thickness: 0.6
(12.7- I Bohrungen durchgehend
holes on both sides
S wmzZ= <
g
(575)

Druck / Printing for tubes
1400-5548.0-3 Version 1

Drawing-No.: 9.700-5282.0-4
Rev. 2; Date: 20.11.03

202721

ORDERING INFORMATION

[Ts]loflp] ra:fa]fe]ld]
|

[a] [A]lv][e]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type
Note

d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838AY1

PACKING QUANTITY
* 75 pieces per tube
* 18 tubes per carton

N A
VISHAY.

www.vishay.com
548

Document Number: 81418
Rev. 1.3, 12-Aug-09



IR Receiver Modules for Remote Control Systems

Cz1

Vishay Semiconductors

FEATURES
Yy ¢ * Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pb-free
'a yr’ AVAILABLE FOR:
J * TSOP34... RoHS
o
° TSOP4 COMPLIANT
* TSOP32...
10328 * TSOP2....
“p
awr
I ¥ P
|
i 20249
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
Cz1 6.8 Top Holder 6.8 6.8 9.65
MECHANICAL DIMENSIONS in millimeters
7.4
6.7) ‘ 6.8
Al J — l
142015 4‘«
Q8201 max. 0.7 (3x)
225+0.15 -
9.65:05 astnom I~ ‘
254 n0m.
65+02 ‘
% @ Proposed hole layout
from componant s
(for reference only)
technical drawings
recimons
17 755 |
009 (3x) ¥
9 s 1 o
— ,,Lj,
Dt s oo e e
Document Number: 81439 www.vishay.com

Rev. 1.5, 04-Oct-10

549



\ 4
Z4) VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

SECTION A—A

[amn
> —

(267.0)

EC R B

N — — — /)
B —
(450.0)
SECTION B-B
Drawing-No.: 9.800-5089.0-2
Rev. 1; Date: 10.09.04
20354
ORDERING INFORMATION
[TJs]le]le] iai[a]f@]fa]fa] [c]z][+]
| | |
2 or 3 digit product series 2 digit frequency ~ Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.
Example: TSOP14838CZ1
PACKING QUANTITY
* 158 pieces per tray
¢ 7 trays per carton
www.vishay.com Document Number: 81439

550 Rev. 1.5, 04-Oct-10



VM1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES

e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pi-free

AVAILABLE FOR:
* TSOP344.
« TSOP348.. RoHS
* TSOP341.
« TSOP44...
« TSOP48...
- « TSOP41...
« TSOP324.
« TSOP322..
« TSOP321.
e « TSOP24...
N « TSOP22..
« TSOP21..
« TSOP14838
« TSOP12238

«pr

“qr

20248

NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
VM1 6.6 Side Holder 10.2 7.4 9.5

MECHANICAL DIMENSIONS in millimeters

1.4 8.5

(1

T I

H —

T ﬁ

owr | ovs 6N

10.2

(6.6)

3.75

31105,

max. 0.5

5.08 nom e 3.05:05 L
1 o @

tfechical dravings
acardng fo

|- Sacicatons

P d hole layout

nof indicated tolerances +0.3 m[puu;;me%f;dy:u

(for reference only)

Marking area ) $ $
D

" sl an|
Drawing-No: 6 550-5296 01-4 P  ——

Issue: 1; 27.08.07

20844

Document Number: 81772 www.vishay.com
Rev. 1.0, 29-Aug-07 551



VM1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

" X" 90° gedreht / 90° turned

(10)

1 (8.8)

Wanddicke/wall thickness: 0.6

|
- ]
I

i

[
=
—
S| 13 — I
M|l = ~
o { s
(16) =
21 (4.)
(6.6)
(575)
(10) (10)
— @ L= @
[ .
Druck / printing for tubes (#3) 11
1400-5548.0-3 Version 1 (24

Drawing-No.: 9.700-5330.0-4

20845

ORDERING INFORMATION

[Tl le]lr] raifa]fa]fe]
|

[a] [v][m][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838VM1

PACKING QUANTITY
e 74 pieces per tube
e 48 tubes per carton

www.vishay.com Document Number: 81772
552 Rev. 1.0, 29-Aug-07



IR Receiver Modules for Remote Control Systems

SA1

FEATURES

e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC

Vishay Semiconductors

AVAILABLE FOR:

Pb-free

* TSOP34... RoHS
o
* TSOP4.... COMPLIANT
* TSOP32...
16125 ° TSOP2
=T [
Y ><| o ?
== f
o
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SA1 9.9 Bend 11.45 6 12.6
MECHANICAL DIMENSIONS in millimeters
‘ 6 ‘ 3.9
LN -
JoTE L i
I —)
‘ 13
0.7 max.
0.85 max. 41
2.54 nom. ‘
0.89 56
1145+ 05 ‘
2.54 nom.
[] Not indicated tolerances + 0.2
mring area aocoting 19D
/ specifications
Drawing-No.: 6.550-5180.01-4
‘fs%:: 4; 04.08.09 R25

Document Number: 81420 www.vishay.com

Rev. 1.2, 11-Aug-09

553



SA1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

(6.15)

/
(RM)/{E <]

\ Wanddicke/wall thickness: 0.6

w |

|.(7.35)
|(7.75)

520
/
(6.85

St (RO.3)

(575)

=

=5 4

11

IENN

N
IENY
N

Druck / Printing for tubes
1400-5548.0-3 Version 1

Drawing-No.: 9.700-5213.0-4
Rev. 6; Date: 20.11.03

20262-1

ORDERING INFORMATION

[Tl le]lr] reaifa]fa]fe]
|

[a] [s]la]l+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note

d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838SA1

PACKING QUANTITY
* 90 pieces per tube
* 24 tubes per carton

www.vishay.com Document Number: 81420
554

Rev. 1.2, 11-Aug-09



SB1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES

e Compliant to RoHS directive 2002/95/EC and @
in accordance to WEEE 2002/96/EC Phiirce
AVAILABLE FOR:
i I - TSOP34... RomS
o
° TSOP4 COMPLIANT
| « TSOP32...
16656 e TSOP2....
3
‘ R =T = R
Ve s
: =l
v
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SB1 6.95 Bend 20.8 6 9.65
MECHANICAL DIMENSIONS in millimeters
‘ 6 ‘ 3.9
I
I L . !
o C-
ol 1 8 —
ol o o o
# ®° & ;9
g |3 S
o) = %
©
£ —
T : -
g i T ]ﬁ:l_/ I
0.7 max. ‘ ‘ ‘ 1.3
0.85 max.
2.54 nom. ' 4.1
0.89 ‘
5.6
2.54 nom. 20805 ‘
Not indicated tolerances + 0.2
marking area | % @
\¥ ‘{ / technical drawings
N I according to DIN
= = specifications
Drawing-No.: 6.550-5180.02-4 R2.5
Issue: 6; 14.05.09
16045
Document Number: 81408 www.vishay.com

Rev. 1.3, 12-Aug-09 555



\ 4
SB1 VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

P

Wanddicke/wall thickness: 0.6 %3

RO.3 Geradheit/Straightness 2
Schnittwinkel/cut 90° +
Innenradien/inner radii max 0.5

—=— Gepriift nach/approved to: LV 5145

a1

Druck / Printing for tubes 11
1400-5548.0-3 Version 1

57541

/‘ |, G4B-03 LBos |
/ |
! |
o

| g

A
] ®3s01
Druck / Prinfing for tubes (4x) Besticken mit 1Stopper

equip with 1 sfopper

Drawing-No.: 9.700-5206.0-4
Rev. 13; Date: 09.06.06

20251

ORDERING INFORMATION

[Ts]loflp] ra:fa]fe]ld]
|

[¢] [s]le][+]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838SB1

PACKING QUANTITY
¢ 90 pieces per tube
* 30 tubes per carton

www.vishay.com Document Number: 81408
556 Rev. 1.3, 12-Aug-09



SC1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
D « Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pb-free
2 AVAILABLE FOR:
I’ « TSOP34... ROHS
o
° TSOP4 COMPLIANT
I I « TSOP32...
I  TSOP2....
20424
R Y R
// i @ } =
: =l
. ‘
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SC1 9.9 Bend 15.45 6 12.6
MECHANICAL DIMENSIONS in millimeters
6 39 ‘
_ SO oA \
1 - i
o ‘ l} s M
J — » H
E 13 I
. —)
0.85 max. 41
0.7 max.
0.89 ‘ 56
2.54 nom.
254 nom. 1545+ 0.5+ 0.5 ‘
Not indicated tolerances + 0.2
marking area |
—I T 5@
s p— according to DIN
= =4 specifications
Drawing-No.: 6.550-5180.03-4 R25
Issue: 2; 06.03.09
Document Number: 81488 www.vishay.com
Rev. 1.2, 12-Aug-09 557



SC1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

(6.15)

=
w

:

{
Ll
|_(7.75)

L [— Wanddicke/wall thickness: 0.6

5.2)
4
(6.85

- (R0.3)

(575)

‘
s2)
1
S
N2
2
NZ

Druck / Printing for tubes
1.400-5548.0-3 Version 1

Drawing-No.: 9.700-5213.0-4
Rev. 6; Date: 20.11.03

202621

ORDERING INFORMATION

[Ts]loflp] ra:fa]fe]ld]
|

[a] [s]le][+]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type
Note

d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838SC1

PACKING QUANTITY
¢ 90 pieces per tube
* 24 tubes per carton

www.vishay.com Document Number: 81488
558

Rev. 1.2, 12-Aug-09



SD1

IR Receiver Modules for Remote Control Systems

ﬁ”

FEATURES

e Compliant to RoHS directive 2002/95/EC and

Vishay Semiconductors

in accordance to WEEE 2002/96/EC

AVAILABLE FOR:

Pb-free

* TSOP34... RoHS
(o]
* TSOPA.... COMPLIANT
I e TSOP32...
20024 * TSOP2....
= =T -
><| o 1 2
s - -
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SD1 6.95 Bend 16.2 6 9.65
MECHANICAL DIMENSIONS in millimeters
‘ 6 ‘ 3.9
—
e oA o N
e L
0.7 max. ‘ ‘ ‘ 13
0.85 max.
2.54 nom. ' 4.1
0.89 ‘
5.6
2.54 nom 162205 ‘
Not indicated tolerances + 0.2
marking area !
= T = technical drawings
according to DIN
specifications
Drawing-No.: 6.550-5180.04-4
Issue: 2; 06.03.09 R2.5
20375
Document Number: 81495 www.vishay.com

Rev. 1.2, 12-Aug-09

559



SD1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

(6.15)

=
w

:

{
Ll
|_(7.75)

L [— Wanddicke/wall thickness: 0.6

5.2)
4
(6.85

- (R0.3)

(575)

‘
s2)
1
S
N2
2
NZ

Druck / Printing for tubes
1.400-5548.0-3 Version 1

Drawing-No.: 9.700-5213.0-4
Rev. 6; Date: 20.11.03

202621

ORDERING INFORMATION

[Ts]loflp] ra:fa]fe]ld]
|

[¢] [s]lo][+]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type
Note

d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838SD1

PACKING QUANTITY
¢ 90 pieces per tube
* 24 tubes per carton

www.vishay.com Document Number: 81495
560

Rev. 1.2, 12-Aug-09



SK1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pbofree
AVAILABLE FOR:
* TSOP34... RoHS
(o]
: * TSOP4.... COMPLIANT
e TSOP32...
e TSOP2....
\ PR = —— ——
j ><| o = 3
b = |
‘@
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SK1 10.25 Bend 5.2 6 12.95
MECHANICAL DIMENSIONS in millimeters
‘ 6 ‘ 39
L M AN
o [
\ ]
J‘; A ]
‘ 13
0.7 max.
. 0.85 max. 41
2.54 nom. 4\» oo ‘ o
2.54 nom.. ‘ 5.2 +08
Not indicated tolerances + 0.2
Marking area \
I | N
Drawing-No.: 6.550-5260.01-4
Izzfgf: 2;06.03.09
Document Number: 81445 www.vishay.com

Rev. 1.2, 12-Aug-09 561



SK1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

(8.8
(5.95)
B
(2.5) L
L |
S5 1
— ~ —
I :}4
= Wanddicke/wall thickness: 0.6
n =l ~
= i BN = a
1
1
(3)]_(7.4)
(575)
el 6l
il
D | A
N2 N2
1 JZNY
N2 I 2
Il
11
Drawing-No.: 9.700-5185.0-4 Druck / Prinfing for tubes
Rev. 13; Date: 20.11.03 1.400-5548.0-3 Version 1

202734

ORDERING INFORMATION

[Ts]loflp] rdaife]fa]ld]
|

[a] [s]lx][+]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838SK1

PACKING QUANTITY
¢ 90 pieces per tube
* 24 tubes per carton

www.vishay.com Document Number: 81445
562 Rev. 1.2, 12-Aug-09



Si1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pbfree
AVAILABLE FOR:
* TSOP34... RoHS
(o]
1. N ° TSOP4 COMPLIANT
2§ * TSOP32...
3 ess7 « TSOP2....
//_ .
oW
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
S 9.65 Cut 12.35 6
MECHANICAL DIMENSIONS in millimeters
6 39
. C1 AL o B
o L
- \ ‘
_ | | 0.85 max. M
0.89 0.5 max.
0.7 max. 2.54 nom. 13
2.54 nom. 41
5.6
marking area
Not indicated tolerances + 0.2
25 technical drawings
Drawing-No.: 6.550-5169.04-4 according to DIN
Issue: 5; 04.08.09 specifications
Document Number: 81423 www.vishay.com
Rev. 1.2, 12-Aug-09 563



\ 4
Sit VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

_(88)

(595
o
sl | )
| J
fess 3 ik

Wanddicke/wall thickness: 0.6

L.
I I -
1
=i D-
|3 (74)
(575)
—foh (6)
I
PN | @
N N
j r\ﬁ; a
N2 I N2

Druck / Printing for tubes

Drawing-No.: 9.700-5185.0-4
1.600-5548.0-3 Version 1

Rev. 13; Date: 20.11.03

20273-1

ORDERING INFORMATION

[Tl le]lr] reaifa]fa]fe]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type

Lea] L]l ]
\

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838SI1

PACKING QUANTITY
¢ 90 pieces per tube
* 24 tubes per carton

Document Number: 81423

www.vishay.com
Rev. 1.2, 12-Aug-09

564



SJ1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pbofree
AVAILABLE FOR:
i I « TSOP34.. rone
o
° TSOP4 COMPLIANT
| « TSOP32...
16656 ° TSOP2
3
- B —— ‘r'* ]
j xl o 1 g
: =
appr
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SJ1 7.4 Bend 19.25 6 10.1
MECHANICAL DIMENSIONS in millimeters
“6—" 39
. AT | o |
J L
] i 7
1 L—\ \\m ?:l_/’ )
1.3
2.54 nom |- 1
— 0.85 max. ‘ ‘ 5.6
—— 2.54 nom. 19.25+05 ! ! (0.5 max.)
0.7 max. H‘i
marking area I Not indicated tolerances + 0.2
technical drawings
according to DIN
Drawing-No.: 6.550-5180.16-4 specifications
Issue: 3; 06.03.09 R2.5
Document Number: 81442 www.vishay.com
565

Rev. 1.2, 12-Aug-09



SJ1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

(6.15)

'i;‘
[
[

1.(7.35)

|.(7.75)

L ([ Wanddicke/wall thickness: 0.6

45.2)
4
(6.85

= (R0.3)

(575)

o

|
ﬁ "

11

()

N
()
N

(

Druck / Printing for tubes
1400-5548.0-3 Version 1

Drawing-No.: 9.700-5213.0-4
Rev. 6; Date: 20.11.03

20262-1

ORDERING INFORMATION

[Tl le]lr] reaifa]fa]fe]
|

[a] [s]v]le]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type
Note

d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838SJ1

PACKING QUANTITY
¢ 90 pieces per tube
* 24 tubes per carton

www.vishay.com Document Number: 81442
566 Rev. 1.2, 12-Aug-09



SO1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
¢ Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pb-free
AVAILABLE FOR:
* TSOP34... RoHS
o
° TSOP4 COMPLIANT
1 * TSOP32...
2 3 18294 e TSOP2....
JE— B —— ‘r'*
j ><| e I B
N =1 =
a
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SO1 7.4 Bend 9.6 6 10.1
MECHANICAL DIMENSIONS in millimeters
f.— 6
‘ ‘ 39
. AT N | o |
. © REEE
1 ﬁT -1 ;:l_)’ )
13
2,54 nom. 41
0.85 max. ‘ ‘ 5.6
4—4‘ 2.54 nom. 96105 ‘ ‘ (0.5 max.)
07 max. H U
Not indicated tolerances = 0.2
marking area
‘- 1 = technical drawings
according to DIN
specifications
Drawing-No.: 6.550-5180.17-4 2.5
Issue: 4; 06.03.09
Document Number: 81441 www.vishay.com

Rev. 1.3, 12-Aug-09 567



\ 4
SO1 VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

615 |
‘T‘ 0.3
I
THEE o
AD- 90 =
| R1.1 N MEEER|
| U
e )
ﬂ Wanddicke/wall thickness: 0.6 'jf
0.4 B R0.3 Geradheit/Straightness 2
21| Schnittwinkel/cut 90° =
23 R Innenradien/inner radii max 0.5
I — Gepriift nach/approved to: LV 5145
Druck / Printing for tubes 11
1.400-5548.0-3 Version 1
57521

4803 4.8-03

/o T

% o)
1

== o~
|
. P3:01
Druck / Printing for tubes (4x) Bestiicken mit 1 Stopper

equip with 1 stopper

Drawing-No.: 9.700-5206.0-4
Rev. 13; Date: 09.06.06

20251

ORDERING INFORMATION

[Ts]loflp] ra:fa]fe]ld]
|

[¢] [s]le][+]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838S01

PACKING QUANTITY
¢ 90 pieces per tube
* 24 tubes per carton

www.vishay.com Document Number: 81441
568 Rev. 1.3, 12-Aug-09



SP1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and @
in accordance to WEEE 2002/96/EC Pbofree
AVAILABLE FOR:
I | « TSOP34... RoRS
. o
| TSOP4 COMPLIANT
l * TSOP32...
Tea2t e TSOP2....
- B —— ‘r'* ]
j xl e 1 g
N =1 =
appr
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SP1 6.3 Bend 20.8 6 9
MECHANICAL DIMENSIONS in millimeters
rs——‘ (I B
L oA _ |
o ° L
! iL Lq_l :+:|_/ T F
0.7 max. L_ﬁ 1.3
. 0.85 max.
2.54 nom. 4.1
*L 0.89
5.6
2.54 nom.
20.8+05
Not indicated tolerances + 0.2
marking area |
- T - technical drawings
according to DIN
specifications
Drawing-No.: 6.550-5180.10-4
Issue: 2; 04.08.09 2.5
Document Number: 81419 www.vishay.com
569

Rev. 1.2, 12-Aug-09



\ 4
SP1 VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

. 6.15 |
1T_L3
s i
© RL1 H 1 ‘ :} E}
I [_ v‘ 11
* .
21 | | z Wanddicke/wall thickness: 0.6 *¢7
23 2 Geradheit/Straightness 2
N Schnittwinkel/cut 90° =
Innenradien/inner radii max 0.5
Gepriift nach/approved Fo: LV 5145
1 575+
5 5
g P ~ 1

||
[l ZS)
! } 2

I

I

11 L. @301
(Lx) Bestiicken mit 1 Stopper

equip with 1 stopper
Druck / Printing for tubes
1400-5548.0-3 Version 1

Drawing-No.: 9.700-5275.0-4
Rev. 2; Date:20.11.03

20271

ORDERING INFORMATION

[Tl le]lr] reaifa]fa]fe]
|

[¢] [s]le]l+]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838SP1

PACKING QUANTITY
¢ 90 pieces per tube
¢ 32 tubes per carton

www.vishay.com Document Number: 81419
570 Rev. 1.2, 12-Aug-09



IR Receiver Modules for Remote Control Systems

SR1

Vishay Semiconductors

FEATURES

in accordance to WEEE 2002/96/EC

D « Compliant to RoHS directive 2002/95/EC and

Pb-free

- AVAILABLE FOR:
Il * TSOP34... RoHS
o
* TSOP4.... COMPLIANT
I I * TSOP32...
I * TSOP2....
20424
_ B = —— %’77
f | 7 | 3
: =
o
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SR1 14.3 Bend 10 6 17
MECHANICAL DIMENSIONS in millimeters
56
u 39
|
. AL - |
S L]
L\“ i 41
a % T 0.89 13 =
0.85 max. -
2.54 nom. | 10208
2.54 nom.
marking Ewa\\\ / Not indicated tolerances + 0.2
Drawing-No.: 6.550-5180.21-4 technical drawings
Issue: 2 06.03.09 R25 ;‘:‘;’,ﬁ‘c'"a?‘;ﬁf'“
Document Number: 81490 www.vishay.com
Rev. 1.2, 12-Aug-09 571



SR1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

(6.15)

(m/‘l[i

Wanddicke/wall thickness: 0.6

|_(7.75])

1
\P
.[7.35)

2.4)
F

(11.05)

1

1 | |
(4

(575)

4)'[»L J
o
i
]
‘W
;G

JZSN
N

5.2

Druck / Printing for tubes
1400-5548.0-3 Version 1

Drawing-No.: 9.700-5277.0-4
Rev. 2; Date: 20.11.03

203181

ORDERING INFORMATION

[Ts]loflp] ra:fa]fe]ld]
|

[¢] [s]lr][+]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type
Note

d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838SR1

PACKING QUANTITY
¢ 90 pieces per tube
¢ 38 tubes per carton

www.vishay.com Document Number: 81490
572

Rev. 1.2, 12-Aug-09



ST1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pb-iree
AVAILABLE FOR:
* TSOP34... RoHS
L] o
TSOP4.... COMPLIANT
* TSOP32...
e TSOP2....
AR
Lr// Xl e } B
: =l
w |
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
ST1 6.95 Bend 5 6 9.65
MECHANICAL DIMENSIONS in millimeters
‘ 6 3.9
RN N D | N A e 1| | )
@ 0 i L J }7
] T
7j_i1_ H LD [ I
0.7 max. 13
e 0.85 max.
4.1
2.54 nom. ~ =
4>L 0.89 ‘ 5.6
2.54 nom. 5+05 ‘
Not indicated tolerances + 0.2
marking area l{ /
= = technical drawings
according to DIN
specifications
Drawing-No.: 6.550-5180.08-4
Issue: 3; 06.03.09 R2.5
16793
Document Number: 81444 www.vishay.com

Rev. 1.2, 12-Aug-09 573



\ 4
ST VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

615 |
‘T‘ 03
[
(AN ol
S
!
| R11 MR
| U
Emcee———=<" ] .,
ﬁ Wanddicke/wall thickness: 0.6 %37
0.4 | R0.3 Geradheit/Straightness 2
21 | Schniftwinkel/cut 90°
23 R Innenradien/inner radii max 0.5
-_—_ Gepriift nach/approved to: LV 5145
Druck / Printing for tubes 11

1400-5548.0-3 Version 1

5751

ﬁ e woas |

i I
N i\

L ®3:01 ‘
\ Druck / Printing for tubes ' (4x) Bestiicken mit 1 Stopper

equip with 1 stopper

Drawing-No.: 9.700-5206.0-4
Rev. 13; Date: 09.06.06
20251

ORDERING INFORMATION

[Ts]loflp] ra:fa]fe]ld]
|

[a] [s]r]le]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838ST1

PACKING QUANTITY
¢ 90 pieces per tube
* 30 tubes per carton

www.vishay.com Document Number: 81444
574 Rev. 1.2, 12-Aug-09



SWi1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

»

FEATURES

e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pbofree

AVAILABLE FOR:
I l + TSOP34... RoRS
o
| * TSOP4.... COMPLIANT
l * TSOP32...
18500 * TSOP2....
TN | ==
// i @ ] H
: =l
]
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SWi1 6.95 Bend 7 6 9.65
MECHANICAL DIMENSIONS in millimeters
‘ 6 ‘ 3.9
—
R I D | T R R 1 0 |
- o L]
] T
- H \\m FI T
0.7 max. 1.3
] 0.85 max.
4.1
2.54 nom. - -
»L 0.89 ‘ 56
2.54 nom. 7+05
marking area — T — / Not indicated tolerances + 0.2
technical drawings
Drmogte stoasaors e

Document Number: 81491 www.vishay.com

Rev. 1.2, 12-Aug-09 575



SWi1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

615 |
T‘ 03
I
Al o
HAD 3 : =
- o~
| RLI Y .
:\I‘y—r;} r : "
ﬂ Wanddicke/wall thickness: 0.6 %
0.4 R03 Geradheit/Straightness 2
21 || Schniftwinkel /rut 90°
23 e Innenradien/inner radii max 0.5
- Geprift nach/approved fo: LV 5145
Druck / Printing for tubes 1:1
1400-5548.0-3 Version 1
5751
4.8-03 LB03 | |

g
|

=
I
L ®3:01
Druck / Printing for tubes (Lx) Bestiicken mif 1 Stopper

equip with 1stopper

Drawing-No.: 9.700-5206.0-4
Rev. 13; Date: 09.06.06

20251

ORDERING INFORMATION

[Ts]loflp] ra:fa]fe]ld]
|

[a] [s]iw][+]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type
Note

d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838SW1

PACKING QUANTITY
¢ 90 pieces per tube
* 30 tubes per carton

N A
VISHAY.

www.vishay.com
576

Document Number: 81491
Rev. 1.2, 12-Aug-09



SL1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Poofree
AVAILABLE FOR:
e TSOP34... RoHS
. o
TSOP4 COMPLIANT
I « TSOP32...
2 3 teeet e TSOP2....
Th_ | =
// i @ } =
N = [
w |
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SL1 9.9 Bend 6.6 6 12.6
MECHANICAL DIMENSIONS in millimeters
’_G—j 39
N 1 B _ |
o L
\ I
‘ 13
0.7 max.
0.85 max 41
2.54 nom. ‘
0.89 5.6
2.54 nom. 6.6+05
‘ ‘ ‘ Not indicated tolerances + 0.2
| =R
\ti 7] technical drawings
according to DIN
specifications
Drawing-No.: 6.550-5180.09-4
Issue: 3; 06.03.09
16542 R2.5
Document Number: 81458 www.vishay.com

Rev. 1.2, 12-Aug-09 577



SL1 VISHAY.
Vishay Semiconductors IR Receiver Modules for Remote
Control Systems
PACKAGING DIMENSIONS in millimeters
6.15
Q,g'_,
$r (0.3)
&> 1 f
M% L [— i Wanddicke/wall thickness: 0.6
il N
4 i
0.4 J | (R0.3)
27 | |
L (23)
(575)
(E1N
e )
‘ Il
I | o
} 1/ H /
Eal 11
1:1
Druck / Printing for tubes
1.600-5548.0-3 Version 1
Drawing-No.: 9.700-5213.0-4
Rev. 6; Date: 20.11.03
ORDERING INFORMATION
[Jls]lele] taile]fedfela] [silc]1]
| | |
2 or 3 digit product series 2 digit frequency ~ Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.
Example: TSOP14838SL1
PACKING QUANTITY
¢ 90 pieces per tube
* 24 tubes per carton
www.vishay.com Document Number: 81458
578

Rev. 1.2, 12-Aug-09



DA1

IR Receiver Modules for Remote Control Systems

FEATURES

e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC

AVAILABLE FOR:

Vishay Semiconductors

Pb-free

* TSOP34... RoHS
(o]
* TSOPA.... COMPLIANT
* TSOP32...
18300 e TSOP2....
M | ==
// i @ \ Z
: =l
w |
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
DA1 6.3 Bend 21.6 6 9
MECHANICAL DIMENSIONS in millimeters
‘ 6 ‘ 39
, A -
N e L
—LiJ iJ] H\.(\.l :*:l_/ T F
0.7 max. L« ‘ 13
. 0.85 max
2.54 nom 4.1
»L 0.89 ‘
5.6
2.54 nom. 216205 ‘
Not indicated tolerances = 0.2
marking area T
| = _/ technical drawings
according to DIN
specifications
Document Number: 81440 www.vishay.com

Rev. 1.2, 12-Aug-09

579



DA1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

1615,
(0.3)
T—

I [

|(7.75)

(2.8)

15
1 _I|
N

| (71.35

Wanddicke/wall thickness: 0.6

N
=
65)

\

1

|
(3650 | [

(575)

(4.2)

IENY
\/
JENY
N

11

Druck / Printing for tubes
1.400-5548.0-3 Version 1

Drawing-No.: 9.700-5275.0-4
Rev. 2; Date: 20.11.03

20271-1

ORDERING INFORMATION

[Tl le]lr] reaifa]fa]fe]
|

[¢] [o]la]l+]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838DA1

PACKING QUANTITY
¢ 90 pieces per tube
¢ 32 tubes per carton

www.vishay.com Document Number: 81440
580 Rev. 1.2, 12-Aug-09



IR Receiver Modules for Remote Control Systems

DE1

FEATURES

¢ Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC

Vishay Semiconductors

AVAILABLE FOR:

Pb-free

* TSOP34... RoHS
o
* TSOP4.... COMPLIANT
* TSOP32...
* TSOP2....
3 21872
r =
J o —= rm
T ()
L . T e ——
21871
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
DE1 11.25 Side Bent 14.2 6 9
MECHANICAL DIMENSIONS in millimeters
6 (15.35) 39
g % ,J o
3 j 13 ‘
& S
w ‘41
‘ 56
estoom | | 0smax
2.54nom. _ | |- ‘ 17.05 £ 0.3
0.7 max H‘i
i Not indicated tolerances = 0.2
marking area
Drawing-No.: 6.550-5304.01-4
Issue: 1; 24.08.09
Document Number: 81187 www.vishay.com

Rev. 1.0, 16-Dec-09

581



N A
DE1 VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

(22.3)
(16.1)
(11) g
(R2.9)

(— Q

I

a [0 _ -
o : Wanddicke/wall thickness: 0.7

(19.1)
(20.9)
(575)
(4.8) (4.8)
——
8
<
(A
7/ N
\ Druck/printing for tubes

(@3)
(4x)

Drawing-no.: 9.700-5344.0-4
Issue: 1; 14.09.09
21869

ORDERING INFORMATION

[Ts]loflp] ra:fa]fe]ld]
| |

I
2 or 3 digit product series 2 digit frequency ~ Holder type

La] [e]le 1]
\

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838DE1

PACKING QUANTITY
¢ 90 pieces per tube
* 30 tubes per carton

www.vishay.com Document Number: 81187
582 Rev. 1.0, 16-Dec-09



DF1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
¢ Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pb-free
AVAILABLE FOR:
* TSOP34... RoHS
N (o]
1 * TSOP4.... COMPLIANT
* TSOP32...
3 21905
* TSOP2....
//_ =I
“ ¢
v
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
DF1 9.55 Side Bent 12.25 6
MECHANICAL DIMENSIONS in millimeters
]
@
TNE
| 5T
¢ oy
M | ‘ | 13 -
‘ ‘ 0.85 max.
0.7 max. 0.89
2.54 nom.
2.54 nom.
Not indicated tolerances + 0.2
marking area
technical drawings
according to DIN
specifications
Drawing-No.: 6.550-5305.01-4 R25
Issue: 1; 29.09.09
21904
Document Number: 81198 www.vishay.com

Rev. 1.0, 07-Oct-09 583



DF1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

(7.6)

(3.2)

Wanddicke/wall thickness: 0.7

(6.1)
i
|
Al /—

(2.1)

(575)

(4.8) (4.8)

N A
VISHAY.

D
(N

(4.5)

(85) ©3)

Druck/printing for tubes / (4x)

Drawing-No.: 9.700-5345.0-4
Issue: 1; 29.09.09
21903

[Tl le]le] teifelfa]fa]fa] [o]F]lr]
| | \

2 or 3 digit product series 2 digit frequency  Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP34338DF1

PACKING QUANTITY
¢ 90 pieces per tube
* 63 tubes per carton

www.vishay.com Document Number: 81198
584 Rev. 1.0, 07-Oct-09



DG1

Vishay Semiconductors

FEATURES

¢ Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC

AVAILABLE FOR:

IR Receiver Modules for Remote Control Systems

Pb-free

v + TSOP34... ROHS
o
. e < * TSOP4.... COMPLIANT
1 2 21977 e TSOP32...
h « TSOP2....
| I
aw
t 20058
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
DG1 27.8 Cut 30.5 6
MECHANICAL DIMENSIONS in millimeters
39
J—
—|— = | . |
2 I
| T 1S osma
8 (R0.15) ‘ j a
[N l C - 1
—_i= = ‘[ — ]} — 7=
| 1
T x (-
| 0705 0.5 max.
) 2.54 nom. 13
0.7 max.
2.54 nom. 41
56
techmical cravings
according to DIN
specifications
Drawing-No.: 6.550-5306.01-4
e ey e Not ndiated alerances =02
22190
Document Number: 85230 www.vishay.com

Rev. 1.1, 15-Jul-10

585



N A
DG1 VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

_(88)

(595
o
sl | )
| J
fess 3 ik

Wanddicke/wall thickness: 0.6

L.
I I -
1
=i D-
|3 (74)
(575)
—foh (6)
I
PN | @
N N
j r\ﬁ; a
N2 I N2

Druck / Printing for tubes

Drawing-No.: 9.700-5185.0-4
1.600-5548.0-3 Version 1

Rev. 13; Date: 20.11.03

20273-1

ORDERING INFORMATION

[Tl le]lr] reaifa]fa]fe]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type

La] [p]le 1]
\

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP34840DG1

PACKING QUANTITY
¢ 90 pieces per tube
* 24 tubes per carton

Document Number: 85230

www.vishay.com
Rev. 1.1, 15-Jul-10

586



DB1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES

¢ Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC

AVAILABLE FOR:

Pb-free

* TSOP34... RoHS
o
1. S * TSOP4.... COMPLIANT
2 N * TSOP32...
3 o7 « TSOP2....
-
a
L 20258
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
DB1 15.3 Cut 18 6
MECHANICAL DIMENSIONS in millimeters
6 39
e N 1 o N
o ° L
: - \ ‘ Lh
- - ' ' 0.85 max. H
0.7 max. 0.89 0.5 max.
254 nom. 13 I
2.54 nom..
41
56
marking area
Not indicated tolerances + 0.2
Drawing-No.: 6.550-5169.05-4 technical drawings
Issue: 2; 21.01.09 R25 according to DIN
21659 specifications
Document Number: 81138 www.vishay.com

Rev. 1.1, 12-Aug-09
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N A
DB1 VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

_(88)

(595
o
sl | )
| J
fess 3 ik

Wanddicke/wall thickness: 0.6

L.
I I -
1
=i D-
|3 (74)
(575)
—foh (6)
I
PN | @
N N
j r\ﬁ; a
N2 I N2

Druck / Printing for tubes

Drawing-No.: 9.700-5185.0-4
1.600-5548.0-3 Version 1

Rev. 13; Date: 20.11.03

20273-1

ORDERING INFORMATION

[Tl le]lr] reaifa]fa]fe]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type

La] [p]le 1]
\

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP14838DB1

PACKING QUANTITY
¢ 90 pieces per tube
* 24 tubes per carton

Document Number: 81138

www.vishay.com
Rev. 1.1, 12-Aug-09

588



DI1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
0 e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Ph-free
7/ AVAILABLE FOR:
s e TSOP2...
RoHS
e TSOP32... COMPLIANT
e TSOPA4....
2210 * TSOP34...
() : :
12K
X
i ]
w” 22131
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
STH1 6.5 Bend 12.6 6 9.2
MECHANICAL DIMENSIONS in millimeters
6
A—H 0.5 max.
N 5.6
39
s oA 1
o 14" L g
g | « 11 3
g | v
. (0.85 max.) 13
2.54 nom. 4
2.54 nom.
8203
0.7 max. H‘i
[
Not indicated tolerances + 0.2
Marking area speetiesters
Drawing-No.: 6.550-5308.01-4
Issue: 1; 30.04.10
Document Number: 83325 www.vishay.com

Rev. 1.1, 16-Jun-10 589



A\ ___ A
DI VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

(11.3)
(7.6) _
©
S
L
s @ <
=} —
T @
) :
©
=
(RO.8) (15.9) Wanddicke/wall thickness: 0.6
(575)
(4.8) (4.8) |-
||
N
H e @) :”7”7”:!! D
& S\ T T [ hd
1:1
Druck / Printing for tubes
Drawing-No.: 9.700-5350.01-4
Issue: 1; 21.05.10
22128
ORDERING INFORMATION
[]lsielfr] itai[a]fe]fa]a] [o]1]l1]
| | \
2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP4836DI1

PACKING QUANTITY
e 90 pieces per tube
e 32 tubes per carton

www.vishay.com Document Number: 83325
590 Rev. 1.1, 16-Jun-10



- Contents
VISHAY. Minicast Photomodule Holders,
Cuts and Bends..................... 592
Minicast Holders
(5 (57 [ 593
M 2 B t Y T 595
I n ICaS PCT oo 597
. EST oo 599
Mechanical «.
] (67 O 603
O pt I O n S Minicast Cuts and Bends
SBT e 605
9] [T 607
ST e 609
SUT e 611
SOT e 613
ST e 615
9]0 ST 617
DHT e 619




Minicast Photomodule Holders, Cuts and Bends

Vishay Semiconductors

Minicast Photomodule Holders, Cuts and Bends

N A
VISHAY.

HOLDER D H X VIEW TYPE PAGE
CC 10.5 16 7.3 16 Top Holder 593
PA 8.5 141 6 11 Side Holder 595
PC 9.3 12.7 7.3 9.6 Side Holder 597
ES 8.25 19.6 7.2 16 Side Holder 599
cz 9.65 9.4 6.5 9.4 Top Holder 601
CA 8.5 9.1 6 6 Side Holder 603

CUT OR BEND D H w X VIEW TYPE PAGE
SB 9.65 20.8 5 6.95 Bend 605
DB - 9.95 5 7.25 Cut 607
ST 9.65 5 5 6.95 Bend 609
SU 9.65 3 5 6.95 Bend 611
SO 10.1 9.6 5 7.4 Bend 613
SJ 10.1 19.25 5 7.4 Bend 615
DD - 11.05 5 8.35 Cut 617
DH 11 9.6 5 8.3 Bend 619
DJ 12 4 5 9.2 Bend 621

.
% +
I - <]
IR
= L

www.vishay.com
592

Document Number: 81676

Rev. 1.2, 04-Oct-10



CC1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
¢ Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC P-free
AVAILABLE FOR:
e TSOP58... RoHS
e TSOP59... COMPLIANT
¢ TSOP38....
e TSOP39...
* TSOP9S...
“«p
“wr
20249
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
CC1 16 Top Holder 16 7.3 10.5

MECHANICAL DIMENSIONS in millimeters
(7.2)

: |

fan ’ﬁ'g;

| s B
i e
S 7
o
| 3
i 09
‘ 2 - 3
| o= [l ’
] — lsesos
<
B
| Imax. 07 I
<7‘ 0.5 max.
254 nom. l235
(2918202 |
2.54 nom.
|- . |535:05
73
S 75
82
i
Not indicated tolerances + 0.3
- E=—  Proposed hole layout
from component side
(for reference)
=T
i e
technical cravings 1 00

according to DIN L
specifications f

Drawing-No.: 6.550-5286.01-4 o
Issue: 2; 06.03.09
20051

7.5

t
5.08

www.vishay.com

Document Number: 81395
593

Rev. 1.2, 12-Aug-09



\ 4
CC1 VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

(23

SECTION A-A
(450)
B —=
d - S——_ ;—l - - — :. —
r’ﬁm :;EE SRR i E Eti 35
=l 9 A CHARRHAHR w ]
]E: E:E: EEEEREEE E HH HH HE
" e M =] =g o 2 B
T E:; et i S B = B R S Ei X % i x
1[:: af=fialin ﬁc:zg‘a: . 5 w ulx
A TTHEH - =a=Sala EEHT =aefats & 2
JH AN AR AR a::m@@: N H e A din 1 =
0] B apd Lpd WA i i W e S ] S {
A8 &% HH HH & HE JE 5 1 E A E 57 A E AH g% 2
HH 5 H d C] JH H5 aflnla 3 o .
il 5K EEEGEEEGREERE S B HE R
BEEEEEEEEEEEEE PR HEHEHH K
L‘ o, = -] L ) Bt b [: Lq b ] S l_____j
B i
SECTION B-B
TSOP ... CC1
9.700-5302.0-2
Rev. 1 Date 20.07.06
ORDERING INFORMATION
[T [slefr] ta:faffa]fa]la] [c]fc]1]
| | |
2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.
Example: TSOP58238CC1
PACKING QUANTITY
* 200 per tray
¢ 5 trays per carton
www.vishay.com Document Number: 81395

594 Rev. 1.2, 12-Aug-09



PA1

FEATURES

¢ Compliant to RoHS directive 2002/95/EC and in

Vishay Semiconductors

accordance to WEEE 2002/96/EC

AVAILABLE FOR:

IR Receiver Modules for Remote Control Systems

Pb-free

* TSOP58...
RoHS
e TSOP59... COMPLIANT
* TSOPS3S8....
19441 * TSOP39...
e TSOP98...
“‘W”
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
PA1 1 Side Holder 14.1 6 8.5
MECHANICAL DIMENSIONS in millimeters
ar ‘ 1 " 1
_”:%m‘ p . 1 I
. U
R ’ \ 1
|| e | ||| e .
0.7 max. (3x) ) 4‘4»05 ‘ \e
254 n0m. ‘ e [
009 (3x)
Ay Val m
l v A\ Ay |
§ ]
: T
||
Drawing-No.: 6.550-5272.01-4 44
Issue: 2; 06.03.09
(5.8)
Document Number: 81397 www.vishay.com

Rev. 1.2, 12-Aug-09
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N A
PA1 VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

Section A - A

| ¥ - —

250
>

3 B2
L]
{-
B
L]
{-
N
&
L]
fa
"
]
5
5
(o
"
B
X
B
&
&’

T T T ]

R A N A A R AN NS
)

frR TR TR TR TR
foR TR TR TR R R

;

-:.-.

B —’i Section B - B

TSOP 8... PA/9... PA
9.700-5298.0-2

Rev.1 Date 23.06.06
20247-1

ORDERING INFORMATION

[T[s]loflp] rd:fe]fa]d]
|

[a] [p]la]l+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP58238PA1

PACKING QUANTITY
* 200 pieces per tray
¢ 5 trays per carton

www.vishay.com Document Number: 81397
596 Rev. 1.2, 12-Aug-09



PC1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pb-froe
AVAILABLE FOR:
e TSOP58...
RoHS
e TSOP59... COMPLIANT
* TSOPS3S8....
e TSOP39...
e TSOP98...
N
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
PC1 9.6 Side Holder 12.7 7.3 9.3
MECHANICAL DIMENSIONS in millimeters
— .
} o
IR VAN 5 "’
| 05 max )
‘ 15202 (2x)
0.7 max. (3x)
\\m
Drawing-No.: 6.550-5284.01-4
Document Number: 81396 www.vishay.com

Rev. 1.2, 12-Aug-09 597



PC1

N A
VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

(28.0)

- (450)

3|

( s
4 g ey =
1 s =] =
‘ = B 4B
; = EE & Sy
L & s B @ Q
a G 5
& Elol [ & B
=] E B g B
=a5 - 3 D&
g G B 3
=] = =
i]= % 3 3
{ & < B @

TSOP 8... PC.
9.700-5301.0-2
Rev.1 Date 25.01.06

20246-1

ORDERING INFORMATION

[T[s]loflp] rd:fe]fa]d]
|

[a] [p]le][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP58238PC1

PACKING QUANTITY
* 200 pieces per tray
¢ 5 trays per carton

SECTION A-A

www.vishay.com
598

Document Number: 81396
Rev. 1.2, 12-Aug-09



ES1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
¢ Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Pb-iree
AVAILABLE FOR:
e TSOP58...
RoHS
e TSOP59... COMPLIANT
h « TSOP38....
20212 ¢ TSOP39...
e TSOP98...
“«p
N
E2
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
ES1 16 Side Holder 19.6 7.2 8.25
MECHANICAL DIMENSIONS in millimeters
6
™ ‘ - — 196
| d
) ‘ i
( \ : . ‘
| i |
‘ [ gz T ‘|>4<30 1_! 1
<J ‘ ' é ‘ } ﬂ ‘ L&
- L 26 I |
T aJ& 05 max ‘ i ‘ T |
s7202 14202 (2x) 0.7 max.
— ‘ ‘ @5) zuos“‘huz —
a2 Proposed hlelyout
from componentade
. @ — orreterencs oy
e ﬁ — 1T -
J% = E
Not indicated tolerances + 0.3 4\ A\
/T T :
Draving Nos 6.550:5267 01 2s4_| a5
Document Number: 81483 www.vishay.com

Rev. 1.2, 12-Aug-09 599



N A
ES1 VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

Wanddicke/wall thickness: 0.6

Bohrungen durchgehend
holes on both sides

Druck / Printing for fubes
1400-5548.0-3 Version 1 (575)

N
(15)

11

9.700-5308.0-4
Rev. 1
20355

ORDERING INFORMATION

[T[s]loflp] rd:fe]fa]d]
|

[«] [e]ls][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP19238ES1

PACKING QUANTITY
* 75 pieces per tube
¢ 30 tubes per carton

www.vishay.com Document Number: 81483
600 Rev. 1.2, 12-Aug-09



IR Receiver Modules for Remote Control Systems

Cz1

FEATURES

e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC

Vishay Semiconductors

AVAILABLE FOR:

e TSOPS58...

Pb-free

RoHS
* TSOP59... COMPLIANT
) * TSOPS3S8....
2 % * TSOP39...
e TSOP98...
«p?
e
I X >
|
T 20249
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
Cz1 9.4 Top Holder 9.4 6.5 10.1
MECHANICAL DIMENSIONS in millimeters
\ ®7
Il
L AR
osso1s_| | | o ‘ ‘ .
ull | | i
1.4+0.15 % "
201 max. 0.5 ‘
] 142015
222015 max. 0.7 (3x)
9.6+05 . 2.54 nom.
Proposed hole layout
from component side
(fo eference only)
1.7 7.55
0.9 (3x)
4y = ——————— o
giu?:"zg, g%..og.zgorszssvou . -
3 1.7 5.85
Document Number: 81484 www.vishay.com

Rev. 1.3, 12-Aug-09

601



\ 4
Z4) VISHAY,

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

Section A - A

450

250

c Section C - C

Drawing-No. 9.700-5307.01-1
Issue 1; 17.06.09
21799

ORDERING INFORMATION

[T[s]loflp] rd:fe]fa]d]
|

[a] [e]lz][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP39238CZ1

PACKING QUANTITY
* 220 pieces per tray
e 7 trays per carton

www.vishay.com Document Number: 81484
602 Rev. 1.3, 12-Aug-09



CA1

Vishay Semiconductors

FEATURES

e Compliant to RoHS directive 2002/95/EC and

IR Receiver Modules for Remote Control Systems

in accordance to WEEE 2002/96/EC

AVAILABLE FOR:

Pb-free

e TSOP58...
RoHS
e TSOP59... COMPLIANT
e TSOP38....
e TSOP39...
* TSOP98...
“‘W”
20248
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
CA1 6 Side Holder 9.1 6 8.5
MECHANICAL DIMENSIONS in millimeters
pr | 1 o i
""""" P O s s = B al=
0 i SER
| | il %
| _‘_ | sl L ’
*J 0.5 m:
‘ 14202 (@0 ‘ 069 _|
0.7 max. (3x) T
254 n0m 44£05 (35)
H': 1702 ||
2.54 nom. ‘ ‘ 56
‘ [y oone
A N
T I
(R2) +, =
Drawing-No.: 6.550-5301.01-4 i i e
Issue: 1; 14.04.09 1
(58)
Document Number: 81150 www.vishay.com

Rev. 1.1, 25-Jun-09

603



VISHAY.

CA1

IR Receiver Modules for Remote
Control Systems

Vishay Semiconductors

PACKAGING DIMENSIONS in millimeters

Section A - A

450

SectionC -C

Drawing-No. 9.700-5307.01-1

Issue 1; 17.06.09

21799

ORDERING INFORMATION

[a]le]la]la] [e]fa]lt]

r-—-n

i d

[Ts]lo ]

2 or 3 digit product series 2 digit frequency

Holder type

Note

d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP38236CA1

PACKING QUANTITY

e 220 pieces per tray

e 7 trays per carton

Rev. 1.1, 25-Jun-09

Document Number: 81150

www.vishay.com

604



SB1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
¢ Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Ph-free
AVAILABLE FOR:
e TSOP58... RoHS
e TSOP59... COMPLIANT
¢ TSOP38....
20060 e TSOP39...
e TSOP98...
— . S === — =
j Xl e } E
N =1 =
appr
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SB1 6.95 Bend 20.8 5 9.65
MECHANICAL DIMENSIONS in millimeters
5 4.8
@ 28

R2

82503
69503
(5.55)
S
9.65+0.3

0.5 max.

r—ﬂ/‘
REEIR

2.54 nom.

208+ 0.5

0.7 max.

7l @

technical drawings
according to DIN
specifications

Not indicated tolerances 0.2

|
|

R2
Drawing-No.: 6.550-5281.01-4
Issue: 3; 12.03.10
20061

Document Number: 81497 www.vishay.com
Rev. 1.5, 16-Mar-10 605



SB1

Vishay Semiconductors

\____ 4
VISHAY.
IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

5.4
kAAL 3 05+Dﬁ
s L
ROS =i ﬁ?@IS
| uﬁ =
f
o R0.3
27
23
57541
4.8-03

| 4 .8-03
j

1 o $3:01

o (LX) Besficken mif 1 Stopper

equip with 1 sfopper
Druck / Printing for tubes

1.400-5548.0-3 Version 1

Drawing-No.: 9.700-5309.0-4
Rev. 2; Date: 26.10.07

20440

ORDERING INFORMATION

[Tls]loflp] rda:fe]fa]fa]la] [s][e][1]
| | \

2 or 3 digit product series 2 digit frequency
Note

Holder type

d = “digit”, please consult the list of available series on the previous page to create a valid part number.
Example: TSOP39238SB1

PACKING QUANTITY
* 105 pieces per tube
¢ 30 tubes per carton

www.vishay.com
606

Document Number: 81497
Rev. 1.5, 16-Mar-10



DB1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES

¢ Compliant to RoHS directive 2002/95/EC and @
in accordance to WEEE 2002/96/EC Pbofree
AVAILABLE FOR:
1 e TSOP58...
; RoHS
3 e TSOP59... COMPLIANT
e TSOP38....
19790 * TSOP39...
e TSOP98...
—
L
e
“H w ||
20244
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
DB1 7.25 Cut 9.95 5
MECHANICAL DIMENSIONS in millimeters
5 4.8
(4) 28

R N

825+0.3
6.95+0.3

(5.55)

: ‘
o 3
(,: 0.5 max.
~
<07 1202
2.54 nom.
2.54 nom.
| Marking area
T Not indicated tolerances 0.2
O | gnl
h I drawi
Drawing-No.: 6.550-5263.03-4 it
Issue: 2; 06.03.09 R2 specifications
19791
Document Number: 81392 www.vishay.com

Rev. 1.2, 12-Aug-09 607



N A
DB1 VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

The DB1 is packed in anti-static plastic bags. Therefore no dimensions are given.

ORDERING INFORMATION

[T)lsJelp] ra:la]fa]le]
| |

2 or 3 digit product series 2 digit frequency ~ Holder type

[a] [o]e 1]
|

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP58238DB1

PACKING QUANTITY
* 500 pieces per bag
* 6 bags per carton

www.vishay.com Document Number: 81392
608 Rev. 1.2, 12-Aug-09



STH1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and
in accordance to WEEE 2002/96/EC Ph-free
AVAILABLE FOR:
e TSOP58...
RoHS
e TSOP59... COMPLIANT
e TSOP38....
20060 e TSOP39...
* TSOP98...
M 1 ==
N = |
w |
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
ST1 6.95 Bend 5 5 9.65
MECHANICAL DIMENSIONS in millimeters
5 4.8
(4) 28 R2
\
| 3
m 5
0.85 max. 12
2.54 nom.
2.54 nom. 5+0.5
0.7 max.
| \ \ accong to DI
‘ ‘ ‘ Not indicated tolerances + 0.2
|
— =
—_ J‘» —_ Marking area
R2
Drawing-No.: 6.550-5281.02-4
Issue: 3; 12.03.10
Document Number: 81608 www.vishay.com

Rev. 1.4, 16-Mar-10 609



ST1

Vishay Semiconductors

\____ 4
VISHAY.
IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

5.4
‘—“‘ 305015
R0.5 N B2 o
ua Iz I
R0O.3
0.4
2.1
23
57541
L B8-03

] 4.8-03
j

$3:01 H
(4x)

Bestiicken mif 1 Stopper
equip with 1stopper
Druck / Printing for fubes

1400-5548.0-3 Version 1

Drawing-No.: 9.700-5309.0-4
Rev. 2; Date: 26.10.07
20440

ORDERING INFORMATION

[Tls]lofp] rdife]fa]d]
|

[R—

[¢] [s]r][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type
Note

d = “digit”, please consult the list of available series on the previous page to create a valid part number.
Example: TSOP19238ST1

PACKING QUANTITY
e 105 pieces per tube

e 30 tubes per carton

www.vishay.com
610

Document Number: 81608
Rev. 1.4, 16-Mar-10



SU1

IR Receiver Modules for Remote Control Systems

FEATURES

in accordance to WEEE 2002/96/EC

AVAILABLE FOR:

¢ Compliant to RoHS directive 2002/95/EC and

Vishay Semiconductors

Pb-free

* TSOP58...
RoHS
* TSOP59... COMPLIANT
* TSOPS3S8....
 TSOP39...
e TSOP98...
‘ R f = —— ——7
,/ x( a1 0= ?
i =1 —— | —
4
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SuU1 6.95 Top Bend 3 5 9.65
MECHANICAL DIMENSIONS in millimeters
5 4.8
@ 28 .
»LJ 0.85 max. 12
2.54 nom.
2.54 nom. | .3=05_|
0.7 max. gr @
technical drawings
P-I according to DIN
specifications
Not indicated tolerances + 0.2
~
Marking area
\ R2
Drawing-No.: 6.550-5281.05-4
Issue: 4; 12.03.10
21411
Document Number: 81917 www.vishay.com

Rev. 1.3, 16-Mar-10
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SU1

Vishay Semiconductors

\____ 4
VISHAY.
IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

5.4
kAAL 3 05+Dﬁ
s L
ROS =i ﬁ?@IS
| uﬁ =
f
o R0.3
27
23
57541
4.8-03

| 4 .8-03
j

1 o $3:01

o (LX) Besficken mif 1 Stopper

equip with 1 sfopper
Druck / Printing for tubes

1.400-5548.0-3 Version 1

Drawing-No.: 9.700-5309.0-4
Rev. 2; Date: 26.10.07

20440

ORDERING INFORMATION

[Tls]loflp] rdifa]fa]fa]la] [s]u][1]
| | \

2 or 3 digit product series 2 digit frequency
Note

Holder type

d = “digit”, please consult the list of available series on the previous page to create a valid part number.
Example: TSOP38238SU1

PACKING QUANTITY
* 105 pieces per tube
¢ 30 tubes per carton

www.vishay.com
612

Document Number: 81917
Rev. 1.3, 16-Mar-10



SO1

IR Receiver Modules for Remote Control Systems

Vishay Semiconductors

FEATURES

e Compliant to RoHS directive 2002/95/EC and in

accordance to WEEE 2002/96/EC

AVAILABLE FOR:
* TSOP58...

Pb-free

RoHS
* TSOP59... COMPLIANT
e TSOP38....
* TSOP39...
* TSOP98...
X B = —— ;,_ R
j X 7 1 ?
: =
ap
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SO1 7.4 Bend 9.6 5 10.1
MECHANICAL DIMENSIONS in millimeters
5 4.8
@ 2.8 R2
i L
»L 0.85 max. 12
2.54 nom.
2.54 nom. | 9.6+ 0.5
0.7 max.
technical drawings
according to DIN
specifications
N Not indicated tolerances + 0.2
Marking area
R2
Drawing-No.: 6.550-5281.06-4
Issue: 2; 12.03.10
21509
Document Number: 81936 www.vishay.com

Rev. 1.2, 16-Mar-10
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SO1

Vishay Semiconductors

\____ 4
VISHAY.
IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters

5.4
kAAL 3 05+Dﬁ
s L
ROS =i ﬁ?@IS
| uﬁ =
f
o R0.3
27
23
57541
4.8-03

| 4 .8-03
j

1 o $3:01

o (LX) Besficken mif 1 Stopper

equip with 1 sfopper
Druck / Printing for tubes

1.400-5548.0-3 Version 1
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ORDERING INFORMATION
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2 or 3 digit product series 2 digit frequency
Note

Holder type

d = “digit”, please consult the list of available series on page 1 to create a valid part number.
Example: TSOP39238S0O1

PACKING QUANTITY
e 105 pieces per tube
e 30 tubes per carton

www.vishay.com
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SJ1

IR Receiver Modules for Remote Control Systems

Vishay Semiconductors

FEATURES

e Compliant to RoHS directive 2002/95/EC and in

accordance to WEEE 2002/96/EC

AVAILABLE FOR:
* TSOP58...

Pb-free

RoHS
e TSOP59... COMPLIANT
* TSOP38....
20080 e TSOP39...
e TSOP98...
= ‘r'* .
j ><| ° 1 g
N B = =m— =
ap
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SJ1 7.4 Bend 19.25 5 10.1
MECHANICAL DIMENSIONS in millimeters
5 48
“@ 2.8 R2

82503
6.95 +0.3

(5.55)

A

10.1+0.3

19.25+ 0.5

Drawing-No.: 6.550-5281.07-4
Issue: 2; 12.03.10
21651

Marking area

R2

=&

technical drawings
according to DIN
specifications

Not indicated tolerances = 0.2
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Vishay Semiconductors
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ORDERING INFORMATION
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2 or 3 digit product series 2 digit frequency
Note

Holder type

d = “digit”, please consult the list of available series on page 1 to create a valid part number.
Example: TSOP39238SJ1

PACKING QUANTITY
* 105 pieces per tube
® 30 tubes per carton
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DD1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

1
2
3

FEATURES

e Compliant to RoHS directive 2002/95/EC and in

accordance to WEEE 2002/96/EC

AVAILABLE FOR

Pb-free

TSOP58...
° T80 RoHS
e TSOP59... COMPLIANT
* TSOP38....
19790 e TSOP39...
* TSOP98...
—
L
e
“H w ||
20244
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
DD1 8.35 Cut 11.05 5
MECHANICAL DIMENSIONS in millimeters
5 4.8
4) 2.8
R2
/‘\ \ﬂ L

=i

=

0.7 max. {J
R .

2.54 nom.

il

(1.54)

(2.8)
I

0.85 max.

e

| Marking area

Drawing-No.: 6.550-5263.05-4
Issue: 1; 25.02.09
21763

R2

0.5 max.

2.54 nom.

=&

technical drawings

according to DIN
specifications

Not indicated tolerances = 0.2

Document Number: 81136
Rev. 1.0, 14-May-09
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DD1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters

The DD1 is packed in anti-static plastic bags. Therefore no dimensions are given.

ORDERING INFORMATION

[(Tls]loflp] rd:fa]fa]d]
|

[«] [o][o][+]
| |

2 or 3 digit product series 2 digit frequency  Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP58238DD1

PACKING QUANTITY
* 500 pieces per bag
® 6 bags per carton

www.vishay.com Document Number: 81136
618 Rev. 1.0, 14-May-09



DH1
Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

FEATURES
e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC Pbifree
AVAILABLE FOR:
e TSOP58...
RoHS
e TSOP59... COMPLIANT
e TSOP38....
e TSOP39...
* TSOP98...
\ // _ -
| O | =
L{ ?<| = Lf/
w |
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
DH1 8.3 Bend 5 5 11
MECHANICAL DIMENSIONS in millimeters
5 4.8
@ 28 R2
|
I
| [ g
2.54 nom. - ‘ g5 max. 12
2.54 nom.. 5+£05
H
T ~l Not indicated tolerances + 0.2
— J‘ — Marking area
R2
Drawing-No.: 6.550-5281.08-4
Issue: 2; 09.03.10
Document Number: 83301 www.vishay.com

Rev. 1.0, 10-Mar-10 619



DH1

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

N A
VISHAY.

PACKAGING DIMENSIONS in millimeters
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ORDERING INFORMATION

[Tilsle]le] taifalfa]fa]fa] [o]H][+]
| | \

2 or 3 digit product series 2 digit frequency  Holder type

Note
d = “digit”, please consult the list of available series on the previous page to create a valid part number.

Example: TSOP38438DH1

PACKING QUANTITY
* 105 pieces per tube
e 36 tubes per carton

www.vishay.com Document Number: 83301
620 Rev. 1.0, 10-Mar-10



DJ1

IR Receiver Modules for Remote Control Systems

Vishay Semiconductors

FEATURES

e Compliant to RoHS directive 2002/95/EC and in

accordance to WEEE 2002/96/EC

AVAILABLE FOR:
* TSOP58...

Pb-free

RoHS
e TSOP59... COMPLIANT
sote7 * TSOP38....
e TSOP39...
e TSOP98...
_ =T [
:
= |
ap
20261
NAME LENS AXIS (X) VIEW TYPE HEIGHT (H) WIDTH (W) DEPTH (D)
SJ1 9.2 Bend 4 5 12
MECHANICAL DIMENSIONS in millimeters
5 4.8
“@ 2.8
R2
/) A
0.85 max.
1.2 é
2.54 nom. 4205 °
— I —
B o
— J' — _marking area technical drawings
‘ according to DIN
, specifications.
+\ R2
»u—m Not indicated tolerances + 0.2
Drawing-No.: 6.550-5309.01-4
Issue: 1; 19.07.10
22196
Document Number: 82384 www.vishay.com

Rev. 1.0, 20-Jul-10
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N A
DJ1 VISHAY.

Vishay Semiconductors IR Receiver Modules for Remote
Control Systems

PACKAGING DIMENSIONS in millimeters
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ORDERING INFORMATION

[T[s]loflp] 1d:fa]fa]d]
| |

2 or 3 digit product series 2 digit frequency = Holder type

[a] [e]la]1]
\

Note
d = “digit”, please consult the list of available series on page 1 to create a valid part number.

Example: TSOP39238DJ1

PACKING QUANTITY
* 105 pieces per tube
® 63 tubes per carton

www.vishay.com Document Number: 82384
622 Rev. 1.0, 20-Jul-10



Build VVishay
into your Design

WORLDWIDE SALES CONTACTS

Visit www.vishay.com for product information or select below
for a current list of sales offices, representatives, and distributors.

THE AMERICAS EUROPE

UNITED STATES GERMANY

VISHAY AMERICAS VISHAY ELECTRONIC GMBH

ONE GREENWICH PLACE GEHEIMRAT-ROSENTHAL-STR. 100
SHELTON, CT 06484 95100 SELB

UNITED STATES GERMANY

PH: +1-402-563-6866 PH: +49-9287-71-0

FAX: +1-402-563-6296 FAX: +49-9287-70435

ASIA FRANCE

SINGAPORE VISHAY S.A.

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

PH: +33-4-9337-2727

FAX: +33-4-9337-2726

VISHAY INTERTECHNOLOGY
ASIA PTE LTD.

37A TAMPINES STREET 92 #07-00
SINGAPORE 528886

PH: +65-6788-6668

FAX: +65-6788-0988 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

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

One of the World’s Largest Manufacturers of
screte Semiconductors and Passive Components




VISHAY.

World Headquarters

Vishay Intertechnology, Inc. One of the World’s Largest Manufacturers of
63 Lancaster Avenue Discrete Semiconductors and Passive Components

Malvern, PA 19355-2143
United States
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