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DISSERTATION TITLE: Sampled and Continuous-Time 1-Bit Signal 
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NORSK: 
Denne avhandlingen utforsker enkle 1-bit-signaler for å lage kompakt og billig elektronikk 
med lavt strømforbruk. Det blir oppdaget et spesielt tilfelle hvor veldig enkle 1-bit-
systemer vil være like gode som analoge systemer. 
 
ENGLISH: 
This thesis explores simple 1-bit signals for making small, cheap, and low-power 
electronics. A special case where very simple 1-bit systems are just as good as analog 
systems is discovered. 

 
Electronic systems usually use analog or multi-bit signals, which are signals that can 
take on a wide range of different values. This thesis explores 1-bit signals, which are 
signals that can only take on two different values, namely high and low. Examples of 
the first type of signals are greyscale images, analog audio signals, and the 16-bit 
audio on a CD. Examples of the second type are images where each pixel is either 
completely black or completely white and electrical signals that only switch between 
two voltage levels. 
 
If we keep switching between the two values of a 1-bit signal very quickly, we will 
actually be able to approximate analog signal values. By using this technique, we can 
for example replace a 16-bit system with a much simpler 1-bit system which will be 
just as good. Such 1-bit systems often utilize the so-called sigma-delta technique, 
which is somewhat complex but which also gives very good performance. By not 
using the sigma-delta technique, the systems can be made even simpler, though. The 
performance will then of course suffer, and because of this, such very simple 1-bit 
systems are not very often used and thus not as well explored as sigma-delta 
systems. This thesis investigates these very simple 1-bit systems in detail, providing 
new insights and even discovering a special case where such systems are just as good 
as an ideal analog system. 
 
A different 1-bit technique which we have called Continuous-Time Binary-Value 
(CTBV) signals is also explored in this thesis. This technique allows 1-bit signals to 
switch value at any time instead of only at predetermined points in time, as is 
usually the case. This opens up a whole new dimension since not only the value but 
also the timing of the value change can carry information. This way of doing this is 



 

 

not very often used, so in order to experiment with and to demonstrate the 
capabilites of CTBV signals, we have made several different microchips that are 
based on this technique. We have created systems such as radar sensors, position 
tracking, wireless communication, and antennas that can focus their beams in 
different directions without moving physically. All these systems also use Impulse-
Radio Ultra-WideBand (IR-UWB), which is an unusual and interesting way of using 
the radio spectrum. 
 
By using these 1-bit techniques, it might be possible to make electronics that are 
smaller, cheaper, and use less power. 

 

 


