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limit. The table lists possible capacitor values. The input and
output are matched to 50-ohm operation, but they can also be
used with 75-ohm cables with a small increase in reflections.

The RF 2420 is available in a 16-pin SOP-16 SMD package. Its
data sheet can be found at www.rfmd.com.
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G. Kleine
If you want to connect a video
signal to several destinations,
you need a distribution amplifier
to match the 75-ohm video
cable. A distribution amplifier
terminates the incoming cable in
75 ohms and provides several
outputs, each with 75-ohm out-
put impedance. Since this is
usually achieved by putting a
75-ohm series resistor in the out-
put lead of each video opamp
(current-feedback amplifier), the
opamps must be set up for a
gain of 2 in order to achieve an
insertion gain of 1 (0 dB). The
disadvantage of this arrange-
ment is that if the amplifier or its power supply fails, no sig-
nal is available at any of the outputs.
This can be remedied by using a high input impedance ampli-
fier, which can be tapped into a video line without having to
have its own 75-ohm termination resistor. In order to eliminate
hum interference and voltage differences between the cable
screen and the circuit earth, the circuit exploits the common-
mode rejection of the opamp. This can be optimised with resis-
tor RG1. With the indicated LT1396 video opamp, more than
40 dB of common-mode rejection can be achieved. The signal
bandwidth of the circuit can be optimised using the trimpots.
It reaches to more than 10 MHz, which is quite acceptable for

video signals.
Thanks to the high-impedance connection to the video line,
the video signal is not affected when the power for the cou-
pled amplifier is switched off. You can learn more about the
LT1396 from its data sheet at http://www.linear-tech.com.
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VOUT = 1/2⋅G ⋅ (V+-K) = 1/10⋅G⋅VDIFF

RG1 = (G+3)

RG2 = RFB/(G+3)

K. Walraven
Elsewhere in this issue, an RC
oscillator is used as a baud
rate generator. If you can cali-
brate the frequency of such a
circuit sufficiently accurately
(within a few percent) using a
frequency meter, it will work
very well. However, it may
well drift a bit after some time,
and then…. Consequently,
here we present a small crys-
tal-controlled oscillator.
If you start with a crystal fre-
quency of 2.45765 MHz and
divide it by multiples of 2, you
can very nicely obtain the
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well-known baud rates of 9600, 4800, 2400, 600, 300, 150 and 75.
If you look closely at this series, you will see that 1200 baud is
missing, since divider in the 4060 has no Q10 output! If you do
not need 1200 baud, this is not a problem. However, seeing
that 1200 baud is used in practice more often than 600 baud, we
have put a divide-by-two stage in the circuit after the 4060, in
the form of a 74HC74 flip-flop.  This yields a similar series of

baud rates, in which 600 baud is missing. The trimmer is for
the calibration purists; a 33 pF capacitor will usually provide
sufficient accuracy.
The current consumption of this circuit is very low (around
1 mA), thanks to the use of CMOS components.

(004103-1)

H. Steeman
Phonographs are gradually becoming a rarity. Most of them
have had to yield to more advanced systems, such as CD play-
ers and recorders or (portable) MiniDisc player/recorders. This
trend is recognised by manufacturers of audio installations,
which means that the traditional phono input is missing on
increasingly more systems. Hi-fi enthusiasts who want make
digital versions of their existing collections of phonograph
records on a CD or MD, discover that it is no longer possible
to connect a phonograph to the system. However, with a lim-
ited amount of circuitry, it is possible to adapt the line input
of a modern amplifier or recorder so that it can handle the low-
level signals generated by the magnetodynamic cartridge of
a phonograph. Of course, the circuit has to provide the well-
known RIAA correction that must be used with these car-
tridges. The preamplifier shown here performs the job using
only one opamp, four resistors and four capacitors. For a stereo
version, you will naturally need two of everything. Any sta-
bilised power supply that can deliver ±15 V can be used as a
power source.
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K. Walraven
(from a Burr-Brown application note)
It’s always a bit difficult to measure the current in the positive
lead of a power supply, such as a battery charger. Fortunately,
special ICs have been developed for this purpose in the last
few years, such as the Burr-Brown INA138 and INA168.
These ICs have special internal circuitry that allows their
inputs to be connected directly to either end of a shunt resis-
tor in the lead where the current is to be measured. The shunt
is simply a low-value resistor, across which a voltage drop is
measured whenever a current flows. This voltage is converted
into an output current Io by the IC. This current can be used
directly, or it can be converted into a voltage by means of a
load resistor RL. In the latter case, the ‘floating’ measurement
voltage across the shunt is converted into a voltage with
respect to earth, which is easy to use.
The value of RL determines the gain. A value of 5 kΩ gives 1×,
10 kΩ gives 2×, 15 kΩ gives 3× and so on. It all works as fol-
lows. Just like any opamp, this IC tries to maintain the same
potential on its internal plus and minus inputs. The minus
input is connected to the left-hand end of the shunt resistor
via a 5-kΩ resistor. When a current flows through the shunt,

INA138

5

3 4

1

2

R

R

RG2
5k

R
5k
G1

INA168

2V7...60V

U+

LOAD

UO

S

L

2V7...36V/

VIN
+ –VIN

SHUNT

OUT

IS

I O

004081 - 11

High-Side Current Measurements032




