
term ‘programming language’ is not really the correct one
here: it is more of a graphical compiler. Together with a
graphical editor (in this case the freeware version of the
Eagle schematic editor, downloadable from www.cad-
soft.com) it is possible to use GraphCom to draw a block
diagram of the desired system, just as when programming
PLCs with the ‘C-Control-Software’ package available from
Conrad Electronics. The schematic is converted into a
netlist using the Export command in the editor. From this
data GraphCom produces an assembler listing, which can
then be converted into a HEX file using for example the
Elektor EASM51 assembler.

The program comes with a library of functions which are
used by GraphCom and converted into meaningful MCS-51
instructions. The GraphCom environment is a fully ‘open sys-

tem’. The functions can be extended at will by the user and
tailored for a particular microcontroller. It is worth noting that
GraphCom (in contrast to some other graphical compilers)
is very frugal in its use of the microcontroller’s resources,
and so it is possible to write complex programs even for sim-
ple Atmel microcontrollers such as the 89C2051.

The package includes a terminal program which can be
used to set parameters and observe the outputs of func-
tional blocks in the target system. GraphCom is available
in English and German versions, occupies about 4 MB (or
only 350 MB as a ZIP file), and runs under Windows 95,
Windows NT or Linux. A DOS version is also available. The
program is shareware and can be downloaded from
www.bracker-automation.de.
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The circuit shows a switchable crystal oscillator which can
generate any one of a number of set frequencies. Using the
high-speed LT1394 comparator from Linear Technology
(www.linear-tech.com) it is possible to build a crystal oscil-
lator by putting the crystal in the negative feedback path,
while an RC network in the positive feedback path provides
the required phase lag.

Switching between the crystals is simply achieved using
diodes (type 1N4148). The diode corresponding to the
crystal to be selected is forward biased via its 1 kΩ series
resistor, while all the other inputs to the circuit must remain
at ground potential. Any crystals suitable for fundamental
frequency operation in the range 1 MHz to 15 MHz can be
used. Use of a comparator guarantees that the output sig-
nal is a squarewave.
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Switchable Crystal Oscillator

B. Schädler

The circuit presented here can be useful in triggering, test
and measurement applications. It converts a rising edge
into a square pulse whose length is equal to the period of an
input pulse train.

In the quiescent state, flip-flop IC1B is clear, holding flip-

flop IC1A set.
A TTL-level rising edge at the SELECT input causes a

brief spike to appear at the output of gate IC2D. The spike
is only a few nanoseconds long, and depends on the prop-
agation delay through NAND gates IC2A, IC2B and IC2C,
which are connected as inverters.

The spike sets flip-flop IC1B. Its output (pin 9) goes high,
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