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Introduction 

This application note presents an algorithm for a simple sine wave generator.  The generated 
sine waves may be outputted as pure test signals, used as inputs for other calculations, or used 
to control other functions. 
 
 

Algorithm 

Start off with the basic sum of angles formulae for sine and cosine. 

sin(A+α) = sin(A)cosα + cos(A)sinα, 
cos(A+α) = cos(A)cosα - sin(A)sinα. 

The equations may be used as a predictor for the next point if the current point is known, by 
letting A be the current angle, and α be the step size. 

sin[n+1] = sin[n]cosα + cos[n]sinα, 
cos[n+1] = cos[n]cosα - sin[n]sinα. 

This is sufficient information to generate a block diagram. 
 
 

 
 
 
The incremental angle α is determined by the desired output frequency and is described by the 
following formula: 

α = 2πf/fs (f = selected frequency, fs = sampling frequency). 

The oscillators need to be started by placing correct values of sin[n] and cos[n] in the registers.  
This is most easily done at one of the multiples of π/2 points.  For convenience the point sin[n]=0, 
cos[n]=1 will be chosen. 
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Source Code 

First calculate or select the following for each oscillator. 
 sinα 
 cosα 
 Ds (sine delay) Address (non-rotating) 
 Dc (cosine delay) Address (non-rotating) 
 Max (Maximum amplitude) 
 
  ; Version 1: Explicit sine/cosine 
CM $(sin α)  $DcA ; Dc*sin α 
LCMA $(cos α) $DsA ; Ds*cos α+Dc*sin α, store Ds in B 
SCB $(-sin α) $DsA ; Save new Ds, -Ds(sin α) 
CMA $(cos α) $DcA ; Dc*cos α-Ds*sin α 
SCA $040000 $DcA ; Save new Dc 
 
For low frequencies, cosα is approximately 1, and sinα is approximately α. 
  ; Version 2: Approximate sine/cosine 
  ; New Ds = Ds+Dc*α 
  ; New Dc = Dc-Ds*α 
CM $( α)  $DcA ; Dc* α 
LCMA $040000 $DsA ; Ds+Dc* α, store Ds in B 
SCB $(- α)  $DsA ; Save new Ds, -Ds* α 
CMA $040000 $DcA ; Dc-Ds* α 
SCA $040000 $DcA ; Save new Dc 
 
Using the approximation introduces larger errors and increases THD.  With sinα=$002000, 
cosα=$03ff7f, THD=0.0116%.  With the approximation, α=$002000, THD=1.3%. 
 
  ; Version 3: Approximate sine/cosine, one constant from memory 
CM $040000 $DcA ; Dc 
AMC $0  $ αA ; Dc* α 
LCMA $040000  $DsA ; Ds+Dc* α, store Ds in B 
SCA $040000 $DsA ; Save new Ds 
BMC $0  $ αA ; Ds* α 
CAM $3c0000 $DcA ; Dc-Ds* α 
SCA $040000 $DcA ; Save new Dc 
 
  ; Version 4: Two constants from memory 
CM $3c0000 $DsA ; -Ds 
AMC $0  $s αA ; -Ds*sin α 
XCM $040000  $c αA ; cos α, store –Ds*sin α in B 
AMB   $DcA ; Dc*cos α-Ds*sin α 
LCA $040000 $DcA ; Store Dc in B 
SCA $040000 $DcA ; Save new Dc 
BMC $0  $s αA ; Dc*sin α 
XCM $040000  $c αA ; cos α, store Dc*sin α in B 
AMB   $DsA ; Ds*cos α+Dc*sin α 
SCA $040000 $DsA ; Save new Ds 
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If there will be no microprocessor starting up the oscillators, there will need to be a startup 
routine placed right after the oscillator.  Due to the resetting of the cosine, there may be a 
discontinuity in the generated cosine wave, therefore the sine wave should be preferentially used. 
 
  ; Self reset for drift removal, auto startup; For versions 1, 2, 3 
CM $040000 $DsA ; Load new Ds 
SKIP N  $4 ; Skip reset if new Ds < 0 
CB $040000  ; B->A 
SKIP Z  $1 ; Skip non-negative check if old Ds = 0,  
    ; remove if auto startup not needed 
SKIP !N  $2 ; Skip reset if old Ds >= 0 
DAC $0  $(Max) ; Load max amplitude 
SCA $0  $DcA ; Dc=Max  
 
  ; Version 4 self reset code addition; Place before oscillator 
CM $040000 $DsA ; Read last Ds 
SCA $0  $TmA ; Save last Ds 
  ; Self reset for drift removal, auto startup; For version 4 
SKIP N  $5 ; Skip reset if new Ds < 0 
CM $040000 $TmA ; Read old Ds 
SKIP Z  $1 ; Skip non-negative check if old Ds = 0,  auto startup 
SKIP !N  $2 ; Skip reset if old Ds >= 0 
DAC $0  $(Max); Load max amplitude of output wavefo rm  
SCA $0  $DcA ; Dc=max 
 
 
 
Sample oscillator: 
  ; f=238.7Hz, Max=-12dB 
CM $002000 $400 ; Dc* α 
LCMA $03ff7f $401 ; Ds+Dc* α, store Ds in B 
SCB $3fe000 $401 ; Save new Ds, -Ds* α 
CMA $03ff7f $400 ; Dc-Ds* α 
SCA $040000 $400 ; Save new Dc 
  ; Self reset for drift removal, auto startup 
CM $040000 $401 ; Load new Ds 
SKIP N  $5 ; Skip reset if new Ds < 0 
CB $040000  ; B->A 
SKIP Z  $1 ; Skip non-negative check if old Ds = 0,  auto startup 
SKIP !N  $2 ; Skip reset if old Ds >= 0 
DAC $0  $010000 ; Load max amplitude 
SCA $0  $400 ; Dc=1 
  ; Output sine wave 
CM $040000 $401 ; Read sine 
SCA $0  $410 ; Write sine to channel 0 
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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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