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Application Note AN3201-06: Increasing Coefficient Precision 
 
 
 

Introduction 
 
The DRE uses a coefficient with 7 magnitude bits below the binary point, giving a range of 
0.0078125-0.9921875.  However, with an internal datapath bitwidth of 20 bits, not all the 
precision available is fully utilized during multiplications.  A method of increasing the precision 
is proposed, and a software tool is introduced which will generate the necessary values. 
 
 
 

Algorithm 
 
By doing more than one multiplication for a coefficient, it is possible to increase the combined 
coefficients’ conjugate bitwidth.  One extra multiplication is equivalent to increasing the 
coefficient to 14 bits; two extra multiplications are equal to increasing the coefficient to 19 bits 
(due to the internal truncation to 19 fractional bits post-multiplication).  This effect may be 
observed in the most basic case, a simple bit shift.  If a value is to be right-shifted 14 bits 
(equivalent to a multiplication by 1/214 = 1/16384 = 6.1035x10-5), the code can accomplish this 
in the DRE with two 7-bit shifts: 
 
 WZP tmp K=0000001B  ; Shift accumulator right by 7 bits 
 WZP tmp K=0000001B  ; Shift accumulator right by 7 bits 
 
The correct coefficient values to use are clear in the simple bit shifting case.  For more 
complicated coefficients, the difficulty is the decomposition into two or three values whose 
product is closest to the original.  Fortunately, this is easy to calculate with software.  The 
DRECoef coefficient calculator will decompose a given coefficient into two 7-bit magnitude values, 
or three magnitude values consisting of two 7-bit and one 5-bit. 
 
 
 

Invoking the Coefficient Calculator 

To invoke the coeffcient calculator from the command line, type: 

DRECoef    num_coeffs    coefficient 

where num_coeffs is the number of coefficients to calculate, either 2 or 3, and coefficient is the 
value to decompose, either in a decimal number less than 1, or a hex value prefixed with ‘$’.  The 
hex value must be less than 14 bits if 2 coefficients are being calculated, and less than 19 bits if 
3 coefficients are being calculated. 

For example, if you wish to calculate 3 coefficients from the value $33AE, type: 

DRECoef  3  $33AE 
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NOTICE 

Wavefront Semiconductor reserves the right to make changes to their products 
or to discontinue any product or service without notice.  All products are sold 
subject to terms and conditions of sale supplied at the time of order 
acknowledgement.  Wavefront Semiconductor assumes no responsibility for the 
use of any circuits described herein, conveys no license under any patent or 
other right, and makes no representation that the circuits are free of patent 
infringement.  Information contained herein is only for illustration purposes and 
may vary depending upon a user’s specific application.  While the information in 
this publication has been carefully checked, no responsibility is assumed for 
inaccuracies. 

Wavefront Semiconductor products are not designed for use in applications 
which involve potential risks of death, personal injury, or severe property or 
environmental damage or life support applications where the failure or 
malfunction of the product can reasonably be expected to cause failure of the life 
support system or to significantly affect its safety or effectiveness. 

All trademarks and registered trademarks are property of their respective owners. 
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