@ MOTOROLA

Remote Control
Amplifier/Detector

The MC3373 is intended for application in infrared remote controls. It
provides the high gain and pulse shaping needed to couple the signal from
an IR receiver diode to the tuning control system logic.

® High Gain Pre—Amp

Envelope Detector for PCM Demodulation
Simple Interface to Microcomputer Remote Control Decoder

Use with Tuned Circuit for Narrow Bandwidth, Lower Noise Operation
Minimum External Components

Wide Operating Supply Voltage Range

Low Current Drain

Improved Retrofit for NEC Part No. uPC1373
MC14497 Recommended IR Transmitter
MLEDS81 Complementary Emitter

MRD821 Complementary Detector Diode

MAXIMUM RATINGS

MC3373

REMOTE CONTROL WIDEBAND
AMPLIFIER WITH
DETECTOR
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MC3373
RECOMMENDED OPERATING CONDITIONS
Characteristics Symbol Min Typ Max Unit
Power Supply Voltage (25°C) Vee 4.75 - 15 Vdc
Power Supply Voltage (0°C) vee 5.0 - 15 Vde
Input Frequency fin 30 40 80 kHz
ELECTRICAL CHARACTERISTICS (Tp = 25°C, Ve = 5.0V, fin = 40 kHz, Test circuit of Figure 2)
Characteristics Symbol Min Typ Max Unit
Power Supply Current lcc 15 25 35 mAdc
Input Terminal Voltage V(Pin 7) 2.4 2.8 3.0 Vdc
input Voltage Threshold Vin - 50 100 uVpp
Input Ampilifier Voltage Gain Ay o, T 60 - dB
(V[Pin 3] = 500 mVipp) i N
Input Impedance i il 60 80 kQ
Output Voltage, Vin, = 1.0 mVpp y - - 0.5 v
Output Leakage, Vo = VoH = 15 Vde R4 | - 2.0 pA
Output Voltage, Input Open - 5.0 Vde
5.0Vde
————0
Quitput
COoiL:
TOKO INC.
CANS-4612Z
(Bottom View) 150K
Figure 3. Representative Block Diagram
Tuned Detector
Veo Cireuitand Vo Threshold (Fig. 5)
8 3 4 1
6.8k — Qutput
i | |2 Output
Decoupling
Input from 7| Level - Wave
Detector Shift L Shaper
Peak Det.
6 I's
Gain Adjust Ground
(Fig. 4)
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MC3373

Figure 4. Input Amplifier Gain
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APPLICATIONS INFORMATION

The MC3373 is a specialized high gain amplifier/signal
pracessor bipolar analog IC designed to be the core of
infrared carrier signaling systems. The amplifier section has
an Automatic Bias Level Control (ABLC) for simplified direct

connection to an IR detector diode. Generally, it is operated s
) :

bursts of IR energy. In the carrier mode setup
acts like an AM receiver subsystem, ampllt@ f@
sngnal demodulating it, and providing <§

reducing: lom

Pin 3 provides the main system sel I
flahannel gperation in

noise interference and permitting.
the same physical area withaiat fe

5 Mg@é“@” of the coil.
Bandwidth may be increased by loadify Q; shunting, the coil
with a resistor. !

Since this is a very high gain system operating at relatively
high frequencies, care must be taken in the circuit layout and
construction. Do not use wire wrap or non—ground plane
protoboard. A simple single sided PCB with ground fill or a
two—sided board with a solid groundplane and top side
point-to—paint will provide consistent high performance.
There is a wide array of IR emitter/detectors available. The
Motorola MLED81 and MRD821 are an excellent low cost
combination to use with the MC3373. Multiple emitters are
recommended for extended range.
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Figure 5. Detector Threshold
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The input amplifier gain is approximately equal to the load
impedance at Pin 3, divided by the resistor from Pin 6
to ground. Again, the low frequency gain can be reduced
by using a small coupling capacitor in series with the
Pin 6 resistor.

The load may be resistive, with only, or tuned, as in the test
circuit. The amplifier output is limited by back—to-back
clamping diodes, level shifted, buffered and fed to a negative
peak detector. The detector threshold is set by the external
resistor on Pin 4, and an internal 6.8 kQ resistor and diode to
Voe. The capacitor from Vi to Pin 4 quickly charges during
the negative peaks and then settles toward the set-up
voltage between signal bursts at a rate roughly determined
by the value of the capacitor and the 6.8 k resistor. The
external capacitor at Pin 2 filters the ultrasonic carrier from
the pulses.
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MC3373
CIRCUIT DESCRIPTION

Q1 to Q4 set the bias on the amplifier input at
approximately 2.8 V. Q6 to Q10 form the input amplifier, which
has a gain of about 80 dB when R(Pin 6) = 0, Q5 sinks input
current from the photo diode and keeps the amplifier properly

biased. Q18 to Q20 level shift and buffer the signal to the
negative peak detector, Q22 and Q23. Output devices Q26
and Q27 conduct during peaks and pull the output (Pin 1) low.
The capacitor on Pin 2 filters out the carrier.

Figure 7. Representative Schematic Diagram
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