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Abstract

When a digital filter implementation is based on a difference equation, the frequency
characteristics cannot be obtained by direct computation, but be obtained by experiment or
analogized by Z-transform.

In this paper, the method to compute the frequency magnitude response of the function
expressed in a difference equation is derived fron: PARSEVAL’s relation.

To verify the validity of this new method two types of digital filters are implemented.

Both filters’ characteristics are measured and their values are compared with the value
obtained by a Z-transform and with the value by a difference equation.

The result shows that the measured values and the values obtained by the difference
equation are more closer than the values by a Z-transform. And the difference-equation-
based filters’ showed sharper roll off characteristics than the Z-transform-based filters.

Therefore when a digital filter implementation is based on a difference equation, the
characteristics computation by a difference equation predicts better practical results than based
on Z-transform.
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Fig. 1. IIR digital filter configuration.
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Table2. Sampling error in FIR filter.
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2E& 1. Appendix

#4 Digital Filter Progran #4s

Port (8235} Initialization

MV DX, FFFEH
OV AL, 9BH
w1

NV DI, OFFFFR
"V AL, S0H
0uT DY

sTI

Dusey  Progras
DUy : JHP Dimmy

port 2 is input port

§ port 1 is output port

enable interrupt

wait for interrupt

Interrupt Type 32 Prograa for an IR Filter

OV B, 03004
WOV DI, FFFAH

In DX

nov [511,A

ML [BIe3AH)
MOV £B1+20H1,AX
NOV AL, [BX+01)
WL [B1938H)
MOV (B1¢224), A1
MY AL, (BK802]
ML [BI$3CH]
MOV (D1424H3, A1
MOV AL, [BX+03)
ML [B1¢3M)
WOV (B1+24H], AL
WV AL, (914031
ML [B1+3EH)
MOV (3542000, A0
MOV AL, [BX+05]
WL (BK+3FH)
WOV (B1+2M]1,A1
MOV AL, [BX404)
ML [BXo40H]
KOV [DX+2CH1, A%
KOV AL, [B1407)
WL (B1+41H)
MOV [B1¢2EN), AX
MOV AL, [D1408]
WL [BXH42H)
ADD AX, (B1+20H]
ADD AX, [BX+22H)
ADD AX, [BX+24H]
ADD AX, [B1+26H]
ADD AX, [BX+28H)
ADD A, (BX+28H)
ADD AX, [BX+2CH)
ADD AX, (BX+2EH]
ID5Y (BX+3SH]
MOV (B14091,AL
WOV DX, FFFIH
wr B

MOV AL, [B1+03)
MOV (BX+041,AL
WV AL, (314071
MOV (BX+031, AL
WOV AL, (B1+01]
WOV (B14021,AL
MOV AL, [BX+00]
MV (31+011,M
WV AL, [31407)
WOV (014081, AL
MOV AL, (B1406]
MOV [D1+07),AL
MOV AL, [BI+08)
WOV (314063, AL
MV AL, [91409)
WOV [31+05],AL
RETI

i

@ base address
input data x(n)

a{0lxtn)

atldxin-1)

a(2x(n-2)

A3 (n-3)

aldizin-4}

biliy(n-1)

{21y in-2)

bi3)yta-3)

b#)yin-*,
alohxin) + allx(n-1) + a(2xin-2)
+ al3nin-3) + alb)xin-4) +
Blly(a-1) + Bi2Iy(n-2} +
BI3Iytn=3) + biMly(n-4)

cospute y(n}

an output data yin)
shifting of input sequences

shifting of output sequences

raturn from interrupt
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[.n initial sequence values - ¢ ]

compute w(n)

[ eriminece

[ set 3 x(n)=o

trangient

S ¥(n)=o

compute

2 2= 3 o) + [x(n)]z

S = 3vm + [v(m]?
¥

shift
inPut sequences and

cutput  sequences

20
periods
Computation
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compute
input - output ratio

¥

PLOT

trequency maghitude respones

INCREMENT

input frequency

antire
frequency
covered

1]
[21

(3]

(41
(51
[6]

(71

1985 54 BYLREd £ 224% B38
2 £ X W

Trevor J. Terrell, Introduction to Digital
Filters, Macmillan Press, pp. 29-31, 1980.
Oppenheim and Willsky, Signals and Sys-
tems, Prentice Hall, pp. 211, 327, 1983.
Crochiere and Rabiner, Multirate Digital
Signal Processing, Prentice Hall, pp. 24,
1983.

Rector and Alexy, The 8086 book, Osborn
/Mcgraw Hill, pp. 8.30- 8.42, 1980.

iAPX 86, 88 user’s manual, Intel Corpora-
tion, 1981,

SDK 86 MCS 86 System Design Kit User’s
guide, Intel Corporation, 1981.

Trevor J. Terrell, Introduction to Digital
Filters, 84-186,
1980.

Macmillan Press, pp.

(227)



