
 

 

 
 
  

 

 

 

 
 

 

 
Contact: 

GINo  
Gesellschaft für Innovation 
Nordhessen mbH 

Ute Emde 
Universitätsplatz 12 
34127 Kassel 

Tel:    0561/804-1985 
Fax:   0561/804-1986 

E-Mail: 

emde@gino-innovativ.de 
 

 

 

 

 

 
Applications:  
chip manufacturer 
 and -user 
 

State of development: 

Proof of concept and prototype 
available 

 

Property rights / patents:  
Patent application in Germany 
DE 10 2017 118 209.8 

 

 

 

 

 

 

 

 

 

 

Further offers can be found at: 

www.gino-innovativ.de 

www.inventionstore.de   

Free email service on new patented 
cutting-edge technologies 

 

 

  391/2 

 

 

TECHNOLOGY-OFFER 

 

GINo mbH is the patent licensing agency for the universities of Kassel and Fulda in Germany 
Copyright © GINo mbH • Universitätsplatz 12• 34127 Kassel 

 

Efficient Computation of Monotonic 
Functions using Look-Up Tables 
The present invention involves a method for a digital circuit that efficiently 
computes monotonic functions (elementary functions or composed functions) using 
look-up tables (LUTs). 
 
Marketplace and Technical Context: 
 
The exact evaluation of mathematical functions using digital circuits is required in 
numerous applications that are realized using integrated circuits (ICs) like 
application specific ICs (ASICs) or field programmable gate arrays (FPGAs). This is 
often realized by storing the function values in a LUT (or a read only memory). The 
memory requirements depend exponentially from the input word size N and linear 
from the output word size M (2N × M Bit). Hence, the implementation is limited for 
low input word sizes. 
However, many applications require larger input word sizes than output word sizes. 
Examples are the direct digital synthesis (DDS) with typically N=32..48 and M=8...12, 
tone mapping methods for high-dynamic range (HDR) imaging (typ. N=16..19, M=8) 
as well as random number generators for arbitrary distribution functions (typ. N=50, 
M<<N). For these applications, other methods are currently required 
(approximation, error compensation circuits) which become unnecessary with this 
invention. 

 
Innovation: 
 
The present invention has a memory requirement of 2M × N Bit. Hence, functions 
with a large input word size compared to their output word size can be computed 
much more efficiently. This is realized by storing the values of the inverse function 
in several smaller LUTs. With the help of additional comparison operations, one 
output bit is computed in each stage which addresses the next LUT for the next 
output bit etc. 
 

 
Benefits:  
 

 Lower memory requirements and thus more compact circuits for large input 
word sizes. 

 For many applications, no approximation or error compensation circuits 
necessary. 

 
 

Fig.2: Proposed circuit 

 
 

Fig. 1: Example of a monotonically increasing function 


