TEMIC
TELEFUNKEN Semiconductors U25388

IR Receiver for Data Communication

Description

The IC U2538B is a complete IR receiver for datan integrator and a Schmitt Trigger, forms the input signal
communication. The useful input signals are separated toyan output pulse that can be interfaced to a microcom-
a special input circuit and amplified by a gain-controlleguter. The AGC and the ATC circuit control the receiver’s

amplifier. The bandpass filter suppresses the off-barsgnsitivity, making it insensitive to ambient light sources.

signals. The signal detector, consisting of a demodulator,

Features Applications

e Few external components ® Keyless entry systems

. ® Remote control
® |ow power consumption

_ _ e Wireless data transfer up to 4 kbit/s
® Microcomputer compatible

® [nsensitive to ambient light and Case: SO8 U2538B-FP
other continuous interference
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Pinning Pin Description
NC RF AGND IN Pin Symbol Function
8 7 6 5 1 VS Supply voltage
2 CAGC |AGC capacitor
3 ouT Data output
U2538B-FP " 4 DGND |GND - DEM/INT/ST
S 5 IN Input pin diode
6 AGND |GND amplifier
1 2 3 4 -
7 RF Frequency determination
Vs CAGC OUT  DGND 8 NC Not connected
Figure 2.
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TIA  Trans impedance amplifier
CGA Controlled-gain amplifier
BPF Bandpass filter

AGC Automatic gain control

ATC Automatic threshold control
DEM Demodulator

INT
ST

Integrator
Schmitt Trigger
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Functional Description

120
Input Stage (TIA) 100
The input stage provides the necessary bias voltage for the 80
photo diode and ensures decoupling of the useful signal. _ / \
This involves processing the dc and ac portions in sepa-©  gp
rate parts of the circuit: the bias voltage (BIAS) and the / \
transimpedance amplifier circuit (TIA). The bias voltage 40 \
circuit operates like a load resistor with respect to the /
photo diode, the value of which is low for dc and low-fre- 20 //
quency signals (3 to 10X but as high as possible for ~
the operating frequency (10@ko 1 MQ) depending on 0
the input current) The ac portion of the input signal feeds 04 06 08 10 12 14 16
an inverted amplifier with a sufficiently low input resis- o5 9ss1 fffo

tance (£ < 10 KQ). If the input resistance were too high, . o .
the useful signal would be lost to the junction capacitance Figure 4. Characteristic of the bandpass filter

of the photo diode. Automatic Threshold Control (ATC)

Gain Controlled Amplifier (CGA) During the reception of an incoming telegram, the ATC

) -~ reduces the sensitivity of the demodulator to establish the
The gain controlled amplifier accounts for the greategiighest possible signal to noise ratio according to the sig-
part of the voltage gain and can be controlled via the voliz| strength. This prevents interferences, which may arise
age at Ggc (pin 2). Gain control is needed to support thgyring the transmission from affecting the output. The ad-
interference suppression of the detector. High-pass beR@ntage of the circuit is attained, if its output voltage
viour results from the capacitive coupling of theexceeds ¥, (Comp 1). That is the case, when the input
individual stages. The cut-off frequency is approximatel¥jgnal strength is more than double of the minimum de-
20 kHz. tectable signal intensity.

Bandpass Filter (BPF) Automatic Gain Control (AGC)

The automatic gain control improves the circuit's resis-

The bandpass filter is I?rgely mage up .Of intﬁgrat. nce to interference by adapting the amplification of the
components. An. external resistor determines the Migz;y onirolled amplifier to the relevant existing interfer-
frequency. The filter quality is about 7 and is practicallg e |evel. In order to prevent the circuit from responding
mr(]zle[])celr:de'nt offthe slelected m|d-freqL;ency I(sele f'gureh@'transmitted data signals, it gradually reduces the sensi-
The following formula can be used for calculating th v byt only if the duty cycle exceeds a specific value

resistor, Ry: (see figure 5). When using telegrams with higher duty
cycles than this value, the capacitoggg, maintains the
Rio (kQ) = fosg(?_f’z)—m sensitivity for a certain time period. A higher cpacitance

enables a longer transmission time. A capacitance of C1
= 22 nF is adequate for most known telegrams. A typical
where: 20 kHz <¢< 60 kHz value for the maximum duty cycle (DC) can be calculated
by the following formula:
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Figure 5.

Detector

The output signal of the bandpass filter is compared tocassed through a Schmitt Trigger. The internal pull-up
fixed reference (Comp 1) and to a reference generatedtagistor can replace an external resistor, in some applica-
the ATC circuit (Comp 2). The output of the comparatotions.

with the higher threshold voltage controls the integrator. N

Use of the integrator keeps the output free of short-tineCrax = 142+ 11N

interference.

The integrator drives the output stage after being pro-

Absolute Maximum Ratings

Parameters Symbol Value Unit
Supply voltage Pin 1 Vs -0.31t0 +6.0 \
Input voltages Pins 2,3 and 5 VIN -0.3t0\% \

Pin 7 -0.3to+1.5

Input current Pin 7 NN Oto0.1 mA
Power dissipation Fnp= 105C Ptot 110 mw
Junction temperature Tj 125 °C
Ambient temperature Tamb —40 to +105 °C
Storage temperature Tstg -40to +125 °C
Maximum Thermal Resistance

Parameters Symbol Maximum Unit
Junction ambient Rinhia 180 K/W

Electrical Characteristics
Tamb: 25°C, VS: 5 V

Parameters Test Conditions / Pins | Symbol Min. Typ. Max. Unit
Supply voltage Pin 1 Vs 4.5 5.5 \%
Supply current Pin 1 Is 0.35 0.65 mA
Max. input current \{y = 0 Pin 5 N 0.6 mA
Output voltage Pin 3 VoL 0.2 \%
low: loL =2 mA
Internal pull up resistor Pin 3 RL 75 100 125 kQ
Center frequency of band- fo 33.3 35 36.7 kHz
pass RF =240 k

4.(7) Rev. A2: 31.05.1995

Preliminary Information



TEMIC

TELEFUNKEN Semiconductors

U2538B

Parameters Test Conditions / Pins | Symbol Min. Typ. Max. Unit
Q factor Q 7
Fregency range f 20 60 kHz
AGC current source Pin 2 90 120 155 nA
sink 70 100 140 nA
AGC slope Pin 2 20 dB/V
Nr. of pulses required 6
Sensitivity Pin 5 0.7 nA(rms)
Switch on delay, Pin 3 tdon 3 7.5 Period
iiIN=0.7 nA (rms) see figure 6
Switch off delay, Pin 3 tdoff 5 10 Period
iiIN=0.7 nA (rms) see figure 6
Pulse width, Pin 3 tpo 4.5 10 Period
iiINn = 0.7 nA (rms), see figure 6
6 pulse burst
_ 8855
Rio (kQ) = f. (kH2) 13 kQ
V, Burst, 16 cycles Repetition rate = 10 ms
Vo —
tpo
oo I -
- dorl tdo 94 9288
Figure 6.
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Application Circuit

Vg © Vg Vg
Rs : Re(kQ) = fsgjfz) 13
2200

Vee
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95 9838

*) optional: feedback reduction

Dimensions in mm
Package: SO 8

4.95 max

technical drawings
according to DIN 94 8862
specifications
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Ozone Depleting Substances Policy Statement

It is the policy ofTEMIC TELEFUNKEN microelectronic GmbH to
1. Meet all present and future national and international statutory requirements.

2. Regularly and continuously improve the performance of our products, processes, distribution and operating systems
with respect to their impact on the health and safety of our employees and the public, as well as their impact on
the environment.

It is particular concern to control or eliminate releases of those substances into the atmosphere which are known as
ozone depleting substances (ODSs).

The Montreal Protocol (1987) and its London Amendments (1990) intend to severely restrict the use of ODSs and
forbid their use within the next ten years. Various national and international initiatives are pressing for an earlier ban
on these substances.

TEMIC TELEFUNKEN microelectronic GmbH semiconductor division has been able to use its policy of
continuous improvements to eliminate the use of ODSs listed in the following documents.

1. Annex A, B and list of transitional substances of the Montreal Protocol and the London Amendments respectively

2. Class | and Il ozone depleting substances in the Clean Air Act Amendments of 1990 by the Environmental
Protection Agency (EPA) in the USA

3. Council Decision 88/540/EEC and 91/690/EEC Annex A, B and C (transitional substances) respectively.

TEMIC can certify that our semiconductors are not manufactured with ozone depleting substances and do not contain
such substances.

We reserve the right to make changes to improve technical design and may do so without further notice
Parameters can vary in different applications. All operating parameters must be validated for each customer
application by the customer. Should the buyer use TEMIC products for any unintended or unauthorized
application, the buyer shall indemnify TEMIC against all claims, costs, damages, and expenses, arising out of,
directly or indirectly, any claim of personal damage, injury or death associated with such unintended or

unauthorized use.

TEMIC TELEFUNKEN microelectronic GmbH, P.O.B. 3535, D-74025 Heilbronn, Germany
Telephone: 49 (0)7131 67 2831, Fax number: 49 (0)7131 67 2423
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