210
@3 86-23- 6 —31

71983 Aokt £ 394 Ade] Zh5a A B Ao B AT

(A Study on the Implementation of Digital Filters with Reduced

Memory Space and Dual Impulse Response Types)

o B, FEOK OEY
(In Jung Park and Tae Won Rhee)

E W

£ oA e Al sl &g Atsly]l Al vlelaz zz Aol ASEHE A olraA A
AAE =t A S5 Fol7l A AL dA" " E PAste ¢, £3YA veY S 4
A AdE + gle F2F AR, ol & Add, Faa doide] W ubEF, Sl WE 3 EE
olgM oz a4 aglet

2 =iold AA TAT dAE dele A T £y T2k MR ey F2E A A-eE
F A= Y 23t ekl

o]l b9l =Estd Yel o Fok4 542 ROMo| Wad <4kdlel] oA 244 + et 2 54z
A A, 1%, R E4E A7 AdAlst] Aol ¥ gt B & 24 "WHE
Adst7] sls) <9 =F "l 245 F5 ASste] 233 HEHY AYEH Ae o 124 £33 o F
el B3 He & Adsigion, AdAAg At dA e Fog AWEHE AU

Abstract

In this paper, a direct addressing mode of a microprocessor is introduced to save memory
capacity, and also a dedicated digital filter is constructed to speed up the filter processing and
to enable an easy selection of the impulse response types. A theoretical analysis has been
conducted on the errors caused by the finite word length, rounding-off and multiplication
procedures. The digital filter designed by the proposed method is made into a module which
can function as a 7th - order recursive or a 14 - order nonrecursive type with a simpleswitch
operation. The proposed filter is implemented on a printed - circuit board. The frequency
characteristics of this filter can be controlled by the multiplication values stored in ROMs.
A low-pass, a high-pass and a band-pass filter have been designed and their frequency
characteristics are verified by actual measurements. For a order higher filter, two filter modules
have been cascaded into an integrated filter of 23rd - order non-recursive low-pass type and a
12th-order recursive multiband type. Their frequency characteristics have been found to agree
with the theory.
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Fig. 1. 4th-order nonrecursive filter structure.
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Fig. 2. 2nd-order recursive filter structure.
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Fig. 3. Proposed filter structure consisting of
4th-order nonrecursive and 2nd-order
recursive.
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MODULE : FIR & IIR FILTER

INPUT:s;start; XO(8)

OUTPUT:ACCIi6)

MEMORY : XO(8); X1(8); X2(8}; X3(8); X4(8);
X5(8); X6(8); X7(8); XY 1(8); XY2(8);
XY3(8); XY4(8); XY5(8); XY6(8);
XY7(8); ACC(16); ROM (4K x 8 X
2EA)
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(start, start)/(1,2)

. XO <« INPUT DATA;ACC+0
ACC+—ACC+ (ROM) LXY7(X14) tofiset 14
ACC+—ACC+ (ROM) 1XY6(X13) toffsetld

1 XY7(X14) < XY6(X13)

ACC+«ACC+ (ROM) 1XY5 (X12) +offsetl2

i XY6 (X13) «XY5(X12)

ACC+—ACC+ (ROM) 1XY4(X11) +offsetll

s XY5(X12) +XY4(X1D)

ACC‘—ACC-‘F (ROM) A XY3(X10) +offsetl0

; XY4(X11) +—XY3(X10)

. ACC—ACCH+ (ROM) 1XY2(X9)+offset9

; XY3(X10) +-XY2(X9)

. ACC—ACC+ (ROM) LXY1(X8) +otfset8

;XY2(X9) —-XY1(X8)

ACC « ACCH (ROM) X7 Teffeet7

;XY1(X8) %5 X7
ACC+ACC+ (ROM) X861 ofier®

; X7+—X6
ACC+—ACC+ (ROM) *7otefiser

; X5 X4
ACC+—ACC+ (ROM) =X# oired

i X5+ X4
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; X3+ X2
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; X2+-X1
ACC «— ACC+ (ROM) LX0 roifser

; X1+-X0

—(OF, UF, OF AUF)/(19, 18, 20)

ACC + 8000
— (20
ACC+T7FFF
OUTPUT+ACC; XY1(X8) *s+ACC
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