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ABSTRACT

In this paper, a technique for digitally programmable universal biquad filter is
presented. The independent control of @), and Q of universal biquad filter is joined with the
proposed technique. Therefore, the @,and Q of universal biquad filter can be
programmable, the digitally programmable universal biquad filter is suitable for a mixed
digital-analog LSI. The proposed system performence is confirmed by using PSpice

simulation based on bipolar transistors.
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a 2 ) v

sunniliegndarnduenne$99TnsoIAND

HadduawTonvesaesnsesndwd  7(s) muisndouaglugildnsidinves

td
Twfueioa (Polynomial) doI%a ARl

a,, s" +ay s+ +al

%) =~
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5D+ B0 T\ . + B

s 1

AUINMAIGIGAVBIAIAIU(Denominator) N-AD OUAY (Order) Y9929950509 AU
Aaa = o w [ 9/ 9/ v =)
NIINTVIANUDNIADYTNN 1 VUNHIAIGIGAVDIAAUAY (Numerator) ILABINBININTO
4 ) &
AU M < N dulss@niuesdnnuuazfia il apa,,.....a, WAL byb,,....,by, WHIZ
% e a a = g w 1 w 1 a ¥
Wuswauese Inavedoaluduayuasdra9uaI15018nA939 (factor) 00N91NAY 1A

s A 1 é
fandudiolon T(s) Saamnsauansegluginiisldfe

T(s) = Gy (58 S5~ 2y Jrndk 8 =T, ) 3.11)
(s=p)(S—py)(s— py)

1R8I INUDIANAY Z,, Z.... Z, ADH13 (zero) voaWInFumelounsonsuaiasudls
1 3 M
1 @ T o w ' o
(Transmission Zero) 89U INVYBIAITI P,, P,.... P, Ao Ina (Pole) vosilanduaie Tounines
n‘a =1 = a'; = L= | ] = =} 3
Salvun (Natural Mode) M3enauaiadudlsvie InamusailusuousSimseduou

A 9 g/ = o a 9 A A g da d? [~] ' ] n’:
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o ¥ A A = 9 : 5
NATNTITYYIUHAWHUINYTDNITNTDIANUANAWHUIN (Universal Filter) r‘flu

=1

o S ¢ o a . ,
'Ni]‘iﬂ’if]ﬂﬂll‘i‘ljﬁilﬂ']‘jﬁjﬂﬂﬁﬂﬂ‘ﬁuﬂ'lﬂjﬂulﬂuﬂﬂﬂ%uLL'U‘].J\l'iJﬂ'JBG]TIG'Iﬂ (quuadratlc
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Function) H30138NTUe) ’J']hl‘ﬂﬂ'lﬂﬂ "]1'\13Jg'ﬂL!’U‘UllWI31§1Hﬂ]ﬁ]ﬂﬂhﬂ1§ﬂﬁl&ﬁﬂﬂﬁ!6‘lﬂu
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a,s" +as+a,

T(x)= (3.12)
s24+2Ls+m,”
d'.dy = 1 ::{
Taalunil @, Ao manwduesIna (Pole Frequency)
4
a, a, a, o duilszanfvosiiaumy
A ' qciy X d 5
0 fo maleaaLnninesvos Ina (Pole Quality Factor)
AANND @, tazil @ fvuafurueves Twanuaun1s
D ——&w“ja) 1 ! (3:13)
1° 2 2Q p 1 0 4Q2 ’

o o = o {a 1
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" E4
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@ o a o P
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daor o ] o oW =
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T(s) = (3.14)
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2+ s+ o,

A W < . . A & o
a, ADAIDATIVYIUANUDEGY (High Frequency Gain) LAz @), AD AINTUDLT THUUUTN

(Resonance frequency) N3 1MMInoUANBINIVIIATIANNAYDINTdnYzdagUf 3.7
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=Y - P = = 1 cl o A
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4 = o v = 1 a
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c; 4 T ] o ar [} = o o )
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Tnndidmua deisfinsan linlesdudmsnlanaalasly @, ifo

Lk 100 % (3.19)
@y
waziediSudmanasuudaslu &,
Y}f—'xlOO% (3.20)

1

o w1 P 3 @ [ 1 o = o
LLﬁ%u'lﬁ'ﬂﬁ’Juﬂ'liL‘]JﬁEJ“HLlﬂﬁ{'ﬂlﬂi‘ﬂﬁﬁi’)\iﬂ']Lﬁtlﬂﬂulﬂuﬂﬂ'i’lﬁ'}uﬂ\‘iﬁi!ﬂ'l‘i‘ﬂ (3.21) MU
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Abstract

In this paper, a technique for digitally programmable universal biquad filter is presented. The
independent control of ®; and Q of the universal biquad filter is joined with the proposed technique.
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