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Today: Current-Mode CT Filter Realization
• Current-Mode Active RC Filters
• Current-Mode Gm-C Filters
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Current-Mode Active RC Circuits

• Addition
– It is straightforward to realize addition in

current
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Current-Mode Active RC Circuits

• Integration with weighted current output
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Current-Mode Active RC Circuits

• Scaling
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Current-Mode Active RC Circuits

• V/I and I/V conversion
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Example: 1st-Order Filter Realization
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Example: 1st-Order Filter Realization
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Example: 1st-Order Filter Realization
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Example: 1st-Order Filter Realization
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Example: 2nd-Order Filter Realization
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Example: 2nd-Order Filter Realization
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Example: 2nd-Order Filter Realization

1 -1/s -1/s
1/Q

Vi Vo
V/I I/V

x2 x3x1

-1

+

-
1/s Q

1
+

-

-Vo

1/s
1

1

+

-

1

+

-

1 1

Vi

Mapping



DrDr. . Hongjiang Hongjiang Song,  Arizona State UniversitySong,  Arizona State University

Example: 2nd-Order Filter Realization
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Example: 2nd-Order Filter Realization
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Current-Mode Gm-C Circuits

• Addition
– It is straightforward to realize addition in

current
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Current-Mode Gm-C Circuits

• Integration with weighted current output

B) Circuit

I1

I2

I3

Ii

A) SFG

-1/s

a1
a2

a3

1/s

I1
Gm1

Gmi= ai  {i = 1, 2, 3}

I2
Gm2

I3
Gm3

Ii



DrDr. . Hongjiang Hongjiang Song,  Arizona State UniversitySong,  Arizona State University

Current-Mode Gm-C Circuits

• Scaling
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Current-Mode Gm-C Circuits

• V/I and I/V conversion

V = I/GmI = -GmV
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Example: 1st-Order Filter Realization
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Example: 1st-Order Filter Realization
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Example: 1st-Order Filter Realization
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Example: 1st-Order Filter Realization
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Example: 2nd-Order Filter Realization
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Example: 2nd-Order Filter Realization
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Example: 2nd-Order Filter Realization
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Example: 2nd-Order Filter Realization
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Example: 2nd-Order Filter Realization
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