
USING THE LM373* RAYMOND MEGIRIAN, K4DHC 

• About two years ago a new 
integrated circuit was announced 
by National Semiconductor and 
was labelled the LM373. Inside 
the little T05 can were the mak-
ings of four gain stages, an a.g.c. 
section, a balanced mixer and a 
peak detector. At least that's 
what the poop sheet said, and 
circuits were shown for using the 
little jewel In various types of 
i.f. strips, 

X was fortunate at that time to ac -
quire an LM373 and promptly bread-
boarded an s.s.b. i.f. strip to see how 
it would perform. It performed amaz-
ingly well and I was sufficiently 
impressed to start planning a receiver 
designed around this new IC. 

Although I didn't know it at the 
time, all the ingredients for a classic 
demonstration of Edsel Murphy's Law 
were gathering for the final curtain. 
The clincher came when word got 
around that the manufacturer had 
thrown in the towel. That's when 
Murphy struck and left me with a 
crisply burned collector's item. 

Now, two years later, I once again 
own an LM373 and have been assured 
by the company rep. that these items 
are here for keeps and are available 
from distributors. 

The present LM373 is basically the 
same as its predecessor, including pin 
connections, although internal circuitry 
is somewhat changed. The device will 
perform many diverse functions which 
make it adaptable to a.m., f.m., or 
s.s.b. i.f. systems by merely changing 
a few connections. In the application 
described here, the IC is used in a 
receiver capable of operating in either 
a.m. or s.s.b. modes. It was made small 
only because my hangup is miniatur-
isation. It is designed to cover 3.5 to 
4.0 MHz. and an all-band converter 
will some day be used ahead of this 
"tuneable" i.f. If the cabinet had been 
about an inch larger, I might have gone 
all the way right from the beginning. 

Let's take a look at this new device 
and see how it may be used to perform 
the functions of particular interest to 
the Amateur. Fig. 1 shows how the 
various sections of the circuitry are 

Fig. 1.—Pill connections and internal wiring 
of the LM373. 
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tied together internally and which 
points are brought out to pin connec-
tions. Note that the IC is divided into 
two separate areas having no common 
internal signal path. The upper por -
tion, consisting of two gain stages and 
the a.g.c. section, is externally coupled 
to the remaining circuitry by the main 
selectivity determining device. This 
usually consists of a mechanical, cer-
amic, crystal or LC filter operating in 
the 50 kHz. to 15 MHz. frequency range. 

In order to better understand just 
how the various sections of the LM373 
can be made to perform the desired 
functions, let's look at some block 
diagrams. Fig. 2 shows the connections 
used for operating in the a.m. mode. 
In order to disable the balanced mixer 
for this mode, an offset voltage is intro-
duced at pin 6 by means of a resistor. 
A.g.c. voltage is taken from the output 
of the peak detector and connected to 
the a.g.c. input at pin 1 through an RC 
network with the desired attack/decay 
characteristic. An a.g.c. range of 70 
dB. with operation down to 50 uV. 
r.m.s. input is possible with this circuit. 

For s.s.b./c.w. operation, refer to the 
block diagram of Fig. 3. A b.f.o. signal 
of 25 mV. r.m.s. or greater is fed into 
the balanced mixer at pin 6, causing 
the mixer to act as a product detector. 
The peak detector generates an a.g.c. 
voltage derived from the audio fed to 
it from the product detector. This 
voltage is fed back to the a.g.c. section 
through the RC network. 

A means of providing manual gain 
control for c.w. operation is also shown 
in the block diagram. So here we have 
an i.f. amplifier, a fast attack, slow 
release audio derived a.g.c. system and 
a double-balanced product detector all 
in one neat package. 

Although I have not tried the LM373 
in an f.m. receiver, some readers may 
be interested in this type of operation 
and Fig. 4 is the block diagram for an 
f.m. i.f. system. By grounding pin 1, 
the a.g.c. is defeated and all gain stages 
become symmetrical non-saturating 
limiters. This action also connects an 

internal quadrature capacitor to pin 6 
which is also input A of the quadra-
ture detector. 

An LC network tuned to the nominal 
i.f. frequency is connected externally 
to pin 6. This network produces a f re -
quency-dependent phase shift with 
respect to the signal at input B of the 
quadrature detector. A pulse duration 
modulated output is produced by the 
detector and integrated by the capacitor 
connected to pin 7. The Q of the 
quadrature network will influence both 
the output level and the distortion. For 
a given deviation, increasing Q will 
increase both output and distortion. At 
least a 50 mV. r.m.s. signal is required 
at pin 6 to ensure switching action of 
the detector and maximum output. 
Audio at a higher level may be taken 
from the output of the peak detector 
at pin 8. 

A 
Fig 4.—F.m. i.f. block diagram. 

In addition to the applications above, 
this versatile IC may be used in several 
other interesting circuits. These include 
s.s.b. generator with a.l.c., constant 
amplitude/amplitude modulated r.f. 
oscillator, first i.f. amplifier/second 
mixer and as a video amplifier with 
a.g.c., manual gain or gating. There 
are others, too, but unfortunately we 
can't cover them all at this time. 

If you are mainly interested in using 
the LM373 in your own designs, Figs. 
5, 6 and 7 are schematics for use in 
the various modes discussed above. 
Notice that in all circuits, a.c. coupling 
is used for signal transfer. D.c. paths 
in integrated circuits of this nature can 
cause excessive currents to flow, re -
sulting in possible destruction of the 
IC. 

The by-passing at pin 3 should be 
accomplished with a low inductance 
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