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diode.</figcaption></figure><p>When looking across the discrete components in your electronic
armory, it is easy to overlook the humble diode. After all, one&#160;can be forgiven for the
conclusion that&#160;the everyday version of this component
doesn&#8217;t&#160;<em>do</em> much. They have none of the special skills you&#8217;d find
in tunnel, Gunn, varicap, Zener, and avalanche diodes, or even LEDs,&#160;instead&#160;they are
simply a one-way valve for electrical current. Connect them one way round and current flows, the
other and it doesn&#8217;t. They rectify AC to DC, power supplies are full of them. Perhaps
you&#8217;ve also used them to generate a stable voltage drop because they have a pretty constant
voltage across them when current is flowing, but that&#8217;s it. Diodes: the shortest Hackaday
article ever.</p> <p>Not so fast with dismissing the diode though. There is another trick they have
hiding up their sleeves, they can also act as a switch. It shouldn&#8217;t come as too much of a
shock, after all a quick look at many datasheets for general purpose diodes should reveal their
description as switching diodes.</p> <p>So how does a diode switch work? The key lies in that one-
way valve we mentioned earlier. When the diode is forward biased and conducting electricity it will
pass through any variations in the voltage being put into them, but when it is reverse biased and not
conducting any electricity it will not. Thus a signal can be switched on by passing it through a diode in
forward bias, and then turned off by putting the diode into reverse bias.</p> <p/> <h3>Diode Switch
Basics</h3> <figure id=„attachment_232744“ style=„width: 410px“ class=„wp-caption
alignleft“><a href=„https://hackadaycom.files.wordpress.com/2016/11/reverse-biased-switch.png“
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diode switch in the reverse biased Off position.</figcaption></figure><p>To illustrate a basic diode
switch, we&#8217;ve prepared a couple of simplified circuit diagrams. The first shows the anode tied
to ground through R1 and the cathode tied to the Vcc power rail. The diode is in reverse bias, and no
current is flowing through it. An AC voltage applied to C1 will appear at the anode, but will not appear
at the cathode and the output via C2. The switch, in this case, is off.</p> <p>The second diagram
shows a very similar circuit but with the resistors connected to the opposite supply lines. The anode is
now tied to the Vcc rail and the cathode to ground. A current is flowing through the diode, and it is
forward-biased. Thus an AC voltage applied to C1 will appear at both the anode and cathode of the
diode, and will make it through C2 to the output. The switch has been turned ON.</p> <figure
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sizes=„(max-width: 400px) 100vw, 400px“/><figcaption class=„wp-caption-text“>A simplified diode
switch in the forward biased On position.</figcaption></figure><p>This is a simplified circuit, but
not by much. A practical diode switch usually works by&#160;maintain one side of the diode at a bias
point so&#160;that when a logic level is applied to the other point it will switch the diode from
forward to reverse bias to allow the switch to be electronically controlled. In other words, hold one
end of the diode in the middle, waggle the other end high or low.</p> <p>Particularly for RF circuits
you will also find RF chokes in the bias lines to stop RF finding its way into the power and logic
circuits. But the essence is there in the diagrams, diode switches really are that simple.</p> <p>So
now you know how diodes can be used as simple on-off switches. You can even make multi-way
&#160;switches by connecting single diode switches in parallel to a single bias point. But
that&#8217;s not the limit of the capabilities of the humble diode when it comes to switching, so
we&#8217;ll&#160;now&#160;consider a couple more applications.</p> <h3
style=„clear:none;“>Diodes: They&#8217;re Only Logical</h3> <p>The first electronic digital
computers such as those you would have found in military installations or universities in the 1940s
used vacuum tubes, sometimes in conjunction with relays or other electromechanical components. As
computers evolved through the early 1950s and found their way into civilian applications they started
to be produced using the much smaller and less power-hungry semiconductors which were then the
new kid on the block. The trouble with transistors of the 1950s though was that they were both
expensive and unreliable, instead of the super-reliable planar silicon transistors we are used to today.
The early 1950s designer had to work with germanium point-contact transistors. These
devices,&#160;aside from their fragility,&#160;had the unfortunate characteristic of latching in the
logic high state and requiring a power supply refresh after a state change. Clearly any circuitry that
could reduce reliance on them was of great interest.</p> <p><figure id=„attachment_233136“
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sizes=„(max-width: 400px) 100vw, 400px“/></a><figcaption class=„wp-caption-text“>The diode OR
gate. Thingmaker [CC BY-SA 4.0], via <a
href=„https://commons.wikimedia.org/wiki/File:Diode_OR_Ideal_Diode.jpg“
target=„_blank“>Wikimedia Commons</a>.</figcaption></figure>To the rescue of those 1950s
designers came the humble diode. They were cheaper and far more reliable than a point-contact
transistor, and capable of forming AND and OR gates with only resistors for company. This so-called
diode-resistor logic, or DRL, was used in solid-state computers everywhere possible during this period,
with transistors used only where an inverter was required.</p> <p>Both diode gates use the diodes
on their input lines, bringing the other ends of the diodes together at an output point with a pull-up or
pull-down resistor.</p> <p>The diode OR gate has the anodes facing the inputs and a pull-down
resistor on the output, while the AND gate has the cathodes facing the inputs and a pull-up resistor on
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AND gate. Thingmaker [CC BY-SA 4.0], via <a
href=„https://commons.wikimedia.org/wiki/File:Diode_AND2_Ideal_Diode.jpg“
target=„_blank“>Wikimedia Commons</a>.</figcaption></figure>Aside from requiring a transistor
whenever a logic inversion is required, these gates suffer the problem that there is a voltage drop
across each gate. Thus if you daisy-chain a series of diode gates you will find that with each layer the
logic levels drop, eventually to a point at which their transition is not sufficient to operate successive
gates.</p> <p>It is however still worth having diode logic in your stock of available circuits, for
sometimes you may have a requirement for a single AND or OR in a project and it may make sense to
quickly put one together using a few diodes rather than another 74 series chip.</p> <h3>Mixing it
up with diodes</h3> <figure id=„attachment_235569“ style=„width: 410px“ class=„wp-caption
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you will encounter a diode switch, especially if you are interested in radio or electronic music. The
diode bridge mixer or ring modulator is a circuit using four diodes in a superficially similar
configuration to that you&#8217;d find in a bridge rectifier, and it functions as a frequency mixer in
which an AC signal&#160;and the output of an oscillator&#160;are mixed to create their sum and
their difference. The four diodes act as switches between the balanced signal input and the output,
and have the effect of reversing the polarity of the path between them on each cycle of the local
oscillator. It is used in synthesisers and guitar pedals, and in radio circuits wherever a transition
between frequencies is required.</p> <p>We hope you&#8217;ll now look at those diodes in your
junk box with new respect now you know they can also do a good job of switching. You may never use
a diode as a switch in practice, but it&#8217;s good to be&#160;familiar with the concept. And if
diodes have caught your interest, why not continue with a look at our recently-published <a
href=„http://hackaday.com/2016/08/15/history-of-the-diode/“>history of the diode</a>?</p>
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