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ABSTRACT

I. General Overview

This application note describes a pitch detector for musical scale training.  This technology could be used in a

broad range of applications ranging from children’s toys to elaborate professional musical training system for

professional vocalists.  This application note benefits customers by providing a basic functional capability that

may be expanded and customized to a mass-market application in the educational/entertainment marketplace.

DISCUSSION

I. Theory of Operation

6th order IIR Digital filters are used to differentiate the various tones. The filters were implemented on the
ZiLOG 893XX family of 16Bit fixed point DSP’s, specifically the Z89273 target.

II. Results of Operation

The tones Do (f = 440) Re (f = 493) Mi (f = 554) for example may be discriminated using a signal
generator as input.  Alternatively a user may simply sing the notes Do, Re, Mi and three LED’s signals if the
user generates the correct frequencies.

SUMMARY

TECHNICAL SUPPORT

I. Source Code(s)

biquad:
;--------------------------------------------------------------------------
;perform filter computations (coeff * sample) using auto increment
;y = b0*X(n) + B1*X(n-1) + b2*X(n-2)
;     +a1*Y(n-1) + a2*Y(n-2)
;--------------------------------------------------------------------------

mld       @p0:1+,@p0:0+,on ;A= 0 P = (b0 * X11) X11 = X(n)
mpya    @p0:1+,@p0:0+,on        ;b1 * X12            X12 = X(n-1)
mpya    @p0:1+,@p0:0+,on        ;b2 * X13            X13 = X(n-2)
mpya    @p0:1+,@p0:0+,on        ;a1 * Y11            Y11 = Y(n-1)
mpya    @p0:1+,@p0:0+,on ;a2 * Y12            Y12 = Y(n-2)
add a,p                     ;add result of last multiply to Acc.
sll     a               ;scale back if divide by 2 on coefficients
ret
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;--------------------------------------------------------------------------
; Coefficient tables for F1 Band Pass Filter
; Do f = 440 fs 8KHz
;--------------------------------------------------------------------------
coeff1:

df 0.0037,    0.0000,   -0.0037
df 0.9342,    -0.4928

coeff2:
df 0.1846,   -0.3444,    0.1846
df 0.9345,    -0.4972

coeff3:
df 0.3161,   -0.5994,    0.3161
df 0.9420,    -0.4973

;--------------------------------------------------------------------------
; Coefficient tables for F2 Band Pass Filter
; Re f = 493 fs 8KHz
;--------------------------------------------------------------------------
coeff4:

df 0.0040,    0.0000,   -0.0040
df 0.9186,    -0.4919

coeff5:
df 0.1913,   -0.3504,    0.1913
df 0.9184,    -0.4968

coeff6:
df 0.3138,   -0.5868,    0.3138
df 0.9277,    -0.4970

;--------------------------------------------------------------------------
; Coefficient tables for F3 Band Pass Filter
; Me f = 554 fs 8KHz
;--------------------------------------------------------------------------
coeff7:

df 0.0045,    0.0000,   -0.0045
df 0.8987,    -0.4910

coeff8:
df 0.1878,   -0.3359,    0.1878
df 0.8978,    -0.4965

coeff9:
df 0.3189,   -0.5856,    0.3189
df 0.9094,    -0.4967

TEST PROCEDURE

I. Equipment Used

Sine Generator with Altec Lansing Loudspeaker (any Audio system should suffice)
Vocal tester



A Pitch Detector for Musical Scale Training

 AN005400-DSP0100 © 1999 ZiLOG, Inc. 5

Information Integrity

The information contained within this document has been verified according to the general principles of electrical and
mechanical engineering. Any applicable source code illustrated in the document was either written by an authorized ZiLOG
employee or licensed consultant. Permission to use these codes in any form besides the intended application, must be
approved through a license agreement between both parties. ZiLOG will not be responsible for any code(s) used beyond the
intended application. Contact your local ZiLOG Sales Office to obtain necessary license agreements.

Document Disclaimer

©2000 by ZiLOG, Inc. All rights reserved. Information in this publication concerning the devices, applications, or
technology described is intended to suggest possible uses and may be superseded. ZiLOG, INC. DOES NOT ASSUME LIA-
BILITY FOR OR PROVIDE A REPRESENTATION OF ACCURACY OF THE INFORMATION, DEVICES, OR
TECHNOLOGY DESCRIBED IN THIS DOCUMENT. ZiLOG ALSO DOES NOT ASSUME LIABILITY FOR INTEL-
LECTUAL PROPERTY INFRINGEMENT RELATED IN ANY MANNER TO USE OF INFORMATION, DEVICES, OR
TECHNOLOGY DESCRIBED HEREIN OR OTHERWISE. Except with the express written approval of ZiLOG, use of
information, devices, or technology as critical components of life support systems is not authorized. No licenses are
conveyed, implicitly or otherwise, by this document under any intellectual property rights.
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