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TranslineaiCircuits:
What's iIn a Name?

[ (_:ircuit_s made of devices _vvhc_)transnonductances are
linear in the currents flowing in them:
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» Circuits whose behavior is conveniently expressed a
trandation oflinear relationships among voltages into
product-of-power-law relationships among currents:

_ | OeY W w
V3_W1V1+W2V2<—> |3_ Illx |22



The Multiple-Input
TranslinealElement
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» The MITE ha transconductances, each
of which islinear in the output current;
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Multiple-Input
TranslineaiElement
Implementations
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BasicMITE Configurations:
Voltagein, CurrentOut
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BasicMITE Configurations:
Currentin, Voltage©Out
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BasicMITE Configurations:
Voltagein, Voltage©Out
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MITE Networks:
Currentdin, CurrentOut
Power-Law Circuits




MITE Networks:
Currentdin, CurrentOut
Product-of-Power-Law Circuits
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MITE Networks:
Currentdin, CurrentOut
Quotient-of-Power-Law Circuits
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MITE Networks:
Square/Reciprocal
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MITE Networks:  °
Multiply/Reciprocal ..
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MITE Log-Domain Filter
Building Block




MITE Log-Domain Filters
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Iin; Iout (IJ-A)

MITE Log-Domain
First-Order Lowpass Filter
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MITE Log-Domain Second-Order Lowpass Filter
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Iin, Iout (UA)
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Iin, Iout (“A)
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Iin, Iout (UA)
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Iin, Iout (UA)
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Iin, Iout (UA)
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Iin, Iout (UA)
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MITE Log-Domain Filters:
Output Structure
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Note n* Is the index of the state that
IS excited by the external input.
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MITE Log-Domain Filters:
Input Structures
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MITE Log-Domain Filters:
Diagonal Coupling Terms




MITE Log-Domain Filters:
Off-Diagonal Coupling Terms
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MITE Log-Domain Filters:
Synthesis of a First-Order Low-Pass
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MITE Log-Domain Filters:
Synthesis of a Second-Order Low-Pass
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MITE Log-Domain Filters:
Synthesis of a Second-Order Low-Pa
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TranslineaAnalogSignal Processing
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