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1MOTOROLA ANALOG IC DEVICE DATA

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. µPC1373
• MC14497 Recommended IR Transmitter
• MLED81 Complementary Emitter
• MRD821 Complementary Detector Diode

MAXIMUM RATINGS
Rating Symbol Value Unit

Supply Voltage VCC 15 Vdc

Operating Temperature Range TA 0 to 75 °C

Storage Temperature Range Tstg –55 to +125 °C

Junction Temperature TJ 150 °C

Power Dissipation, Package Rating
Derate above 25°C

PD
1/θJA

1.25
10

W
mW/°C

Figure 1. Remote Control Application
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RECOMMENDED OPERATING CONDITIONS
Characteristics Symbol Min Typ Max Unit

Power Supply Voltage (25°C) VCC 4.75 – 15 Vdc

Power Supply Voltage (0°C) VCC 5.0 – 15 Vdc

Input Frequency fin 30 40 80 kHz

ELECTRICAL CHARACTERISTICS (TA = 25°C, VCC = 5.0 V, fin = 40 kHz, Test circuit of Figure 2)

Characteristics Symbol Min Typ Max Unit

Power Supply Current ICC 1.5 2.5 3.5 mAdc

Input Terminal Voltage V(Pin 7) 2.4 2.8 3.0 Vdc

Input Voltage Threshold Vin – 50 100 µVpp

Input Amplifier Voltage Gain
(V[Pin 3] = 500 mVpp)

AV – 60 – dB

Input Impedance rin 40 60 80 kΩ

Output Voltage, Vin = 1.0 mVpp VOL – – 0.5 V

Output Leakage, VCC = VOH = 15 Vdc IOH – – 2.0 µA

Output Voltage, Input Open VOH – – 5.0 Vdc
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Figure 2. Test Circuit
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VCC = 8.5 Vdc

VCC = 
10 Vdc

VCC = 12 Vdc

Figure 4. Input Amplifier Gain Figure 5. Detector Threshold

RPin6, Pin 6 RESISTOR (Ω)
1.0 10 100 1000

, IN
PU

T A
MP

LIF
IE

R 
VO

LT
AG

E 
GA

IN
 (d

B)

RPin4, Pin 4 RESISTOR (kΩ)
0 50 100 150 200 250

PI
N 

3 N
EG

AT
IV

E 
PE

AK
 A

MP
LIT

UD
E 

(V
)

A V
100

80

60

40

20

0

1.0

0.1

APPLICATIONS INFORMATION

The MC3373 is a specialized high gain amplifier/signal
processor 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
ac coupled, utilizing an input high–pass filter to eliminate
power line related noise, particularly that from florescent and
gas vapor lamps. The use of a high frequency carrier is
strongly recommended as opposed to simply detecting “dc”
bursts of IR energy. In the carrier mode setup the MC3373
acts like an AM receiver subsystem, amplifying the incoming
signal, demodulating it, and providing some basic wave
shaping of the demodulated envelope. The tuned circuit at
Pin 3 provides the main system selectivity reducing random
noise interference and permitting multichannel operation in
the same physical area without falsing. In the multichannel
case the carriers must not be harmonically related. The
bandwidth is determined primarily by the “Q” of the coil.
Bandwidth may be increased by loading, 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–point 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.

Pin 7
Input
50 µVpp(min)

Pin 3
Amplifier
Output

 500 mVpp

Pin 1
Output

2.8 V

VCC

VCC
0.5 V
0

512 ms burst of 30–80 kHz

Figure 6. Typical Signal Waveforms

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 kΩ resistor and diode to
VCC. The capacitor from VCC 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.



MC3373

4 MOTOROLA ANALOG IC DEVICE DATA

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.

4 Peak Hold

8

1

2

VCC

Output

Filter

R18
6.8k

Q25

R17
6.8k

Q28

Q13

Q24

R23
15k

R14
10 k

Q23
1.0k
R16

Q26

R22
200

Q30

Q29

R24
2.2k

Q27
R21
2.2kR15

2.2k

R20
7.5k

Q20
R12
10k

Q19

Q18

R19
10k

Q11A

R11
22k

Q14

R8
5.6k

Q11

3

Q10

R7
6.8k

Q8

Q7R1
56k

R2
68k

R6
300

Q15

Q16

Q17

R9
10k

R13
3.3k

Q21

R10
10kQ12

Tank

1
Input

5
Ground

Filter6

Q9

R6
11k

R4
1.5k

R3
1.0k

R5
360

C1
33pF

Q4

Q3

Q2

Q1

Q5

Q22

Q6

Figure 7. Representative Schematic Diagram
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NOTES:
1. DIMENSION L TO CENTER OF LEAD WHEN

FORMED PARALLEL.
2. PACKAGE CONTOUR OPTIONAL (ROUND OR

SQUARE CORNERS).
3. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 9.40 10.16 0.370 0.400
B 6.10 6.60 0.240 0.260
C 3.94 4.45 0.155 0.175
D 0.38 0.51 0.015 0.020
F 1.02 1.78 0.040 0.070
G 2.54 BSC 0.100 BSC
H 0.76 1.27 0.030 0.050
J 0.20 0.30 0.008 0.012
K 2.92 3.43 0.115 0.135
L 7.62 BSC 0.300 BSC
M ––– 10  ––– 10  
N 0.76 1.01 0.030 0.040

NOTES:
1. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION.  ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.
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INCHESMILLIMETERS

A 4.80 5.00 0.189 0.196
B 3.80 4.00 0.150 0.157
C 1.35 1.75 0.054 0.068
D 0.35 0.49 0.014 0.019
F 0.40 1.25 0.016 0.049
G 1.27 BSC 0.050 BSC
J 0.18 0.25 0.007 0.009
K 0.10 0.25 0.004 0.009
M 0  7  0  7  
P 5.80 6.20 0.229 0.244
R 0.25 0.50 0.010 0.019
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Motorola reserves the right to make changes without further notice to any products herein.  Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages.  “Typical” parameters can and do vary in different
applications.  All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts.  Motorola does
not convey any license under its patent rights nor the rights of others.  Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur.  Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part.
Motorola and    are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.
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USA / EUROPE: Motorola Literature Distribution; JAPAN: Nippon Motorola Ltd.; Tatsumi–SPD–JLDC, Toshikatsu Otsuki,
P.O. Box 20912; Phoenix, Arizona 85036. 1–800–441–2447 6F Seibu–Butsuryu–Center, 3–14–2 Tatsumi Koto–Ku, Tokyo 135, Japan.  03–3521–8315

MFAX: RMFAX0@email.sps.mot.com – TOUCHTONE (602) 244–6609 HONG KONG: Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park, 
INTERNET: http://Design–NET.com 51 Ting Kok Road, Tai Po, N.T., Hong Kong.  852–26629298
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