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Abstract

This research focuses on the circuit technique for realizing digitally
programmable current-mode analog signal processing circuits. The proposed
circuits are mainly composed of a low-input resistance input stage and current divider
cell (CDC). Due to the current-mode operation nature, the circuits are qﬁite suitable
for low-voltage operation and high-frequency applications. Some application
examples in realizing digitally programmable current-mode filter and rectifier are also

included to demonstrate the workability of the proposed circuits.
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Taoh F = (MJ Haz gm AB BnTIMsuIumInNMhwemswFmaesain M; (i =1, 2,

4 [} ° 4 g ° ' a
(5.2) WoUszUI rop >> g uda seinld F>> | gatuwaildmanudumudunaves

ddyd = 1 d' o’
'mﬂunimumuﬂmmmn
= °

nnRuauAvesssmaduyaniisinnudumiuduwadminlugii s2  ifferian

e

o [ {o @ T e & [ { & o
Uszgndldithuassvnenssuaiidasmsvosnszuaivitunils musouaas 883U 5.3 Farin'
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ix = ip'in (5.5)

[] [ 4
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1 1
r, = (5.6)
P [gmlA] .1+Fp :

- r,,=( 1 J( 1 j 5
gmp \1+F,

4 [ ° S o : .
(118 gmig UDZ gmip 1D OATINTVOWAIMNMNIVOINT T HADTAIT Mis unz Mig Taohi (i = 1, 2, 3,

‘ 7, Y, ’ 1 ) o J
4,5), F, =( Em248miAToB ) uag F, =(—gﬂMJ po 1 lsimuileNosandnw
8m24+8m34 Em2B * &m3B

[ ] y ¥ +
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i=0

-
Iz oy _[_1 i
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v a v o 3 [y d’a’: a‘: a
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gm4DroB)
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nag (5.11)
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mll'oB 8wt 8miD 1+—.—2—~—
A A Y d1 ide '
o g, = l/Rw uae R, ﬂﬂﬂ']ﬂ'nlfﬁ‘luyl'luvlﬂﬂgﬂ‘ln w 1’11ﬂ1]5$1nm'n Em11"oB >>1 uay
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EmiD 5 Sw w 2 10" Vyp

da o ) H & & o

] 4
TAUVDINVIMABURANLAINNWAUNIUAINA - AaiuTah Iddudwmunvead g w
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(523R1R2C1C2 +sRCiap +oja )’1 ~(sRiCap )y = (e00)13
S23R1R2C]C2 +SR1C1612 +a[a2

Loy = a3 (5.15)

L1 ( @ 1
e ¢, wNuD WITWABS O ¥912993 DC-CDBA fafi i (1= 1,2, 3)
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DC-CDBA
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ﬂ 1
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n w n Z —©
12 DC-CDBA I, DC-CDBA
— —
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Taul42495 DC-CDBA
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° } 4 a Y d o o ]
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° b4 9 J o o v =
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° Y o o @ t P .
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1 ¢=' aa . LY 4’,
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uag Do __% (5.18)
Q0 3RG

3

y '
quns (5.16) e (5.18) uarasIduhgmaniAvesanes (7, o, iag @/0) i mmsafiesdius g

fudygnadtaoaTauminugy g, o uae a, AdRY

20

(=]

Current gain (dB)
3

' N
S

-60 : - . . :
100 1k 10k 100k IM 10M

Frequency (Hz)

31 5.13 wamouruBIMenIBvesInseadayalugIii 5.12

il 1819 To)suns PSPICE NATeUMIMUYBINIINTadya 0 Inuanssuaininaus
gt 5.12 dedenld &, =&, = 1kQ, C,=C,=21F unz a,=1 el 1&nanouausimniuid
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