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MITE 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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Static MITE Networks
Power-Law Circuits
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Static MITENetworks
Product-of-Power-Law Circuits

|, Dexp Eéxp ”kv“%
U, O gy, O

01, DexpEN”i U logl, —%
|
X eX EMKEUT log | %
% P TE{Nkk gl ~

[ ]
- —DIDex%”'IoID
: : prW,, J

X exp% i log | %
k
LT Wiy L]

by
e

EE
|

MADRVLS)

CIRCPITS L EYSTHEME LAR




Static MITENetworks
Quotient-of-Power-Law Circults
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MITE Networks
Square/Rec
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MITE Networks:
Square/Reciprocal
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MITE Networks: e
Multiply/Reciprocal .

()
3

I,=10.0nA

10710 107° 10° 1077 107

10”7

1078

14 (A)

10°°

10710

MADRVLSI

CIRCPITE L EYSTEME Ill—|3(A)_




ABC’s of MITE Network Synthesis:
Acquiring a set of TL Loop Equations

> Begin with a suitable relationship to implement using
MITE networks.

» Represent the variables in terms of the ratio of positive sig-
nal currents to a unit curremnt,

» From the original relationship and the signal representations,
derive a set of TL loop equations.
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ABC’s of MITE Network Synthesis:
Beginningthe Network

» Begin with a TL loop equation: |_| Ir'f” = |_| I:”

nU“CwW” nUJ“CCW’

> Pick a current from each set (elgfrom “CW" and|; from
“CCW’), make a new MITE for each, make a new node In
the circuit, and couple it into MITE); throughk; unit inputs
and into MITEQ, throughk; unit inputs. Itk andk, have a

factor in common, they can both be divided by that factor in
determining the number of unit inputs.
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ABC’s of MITE Network Synthesis:
Building the Network

» [For each additional current (e.g.from “CW"), make a
new MITE and connect it to an existing MITE whose current
Is from theoppositeset (e.g.l; from “CCW"’), by making a
new node and coupling it into MITG, throughk; unit
Inputs and into MITEY; throughk, unit inputs. Ifk; andk,
have a factor in common, they can both be divided by that
factor in determining the number of unit inputs.
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ABC’s of MITE Network Synthesis:
Balancingthe Network

B Suppose that the largest MITE fan-irKis Add a sufficient
number of unit inputs to all MITES, so they each have a fan-
In of K. These unused inputs should be connected to an
appropriate voltage so the MITEs operate properly when

biased.
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ABC’s of MITE Network Synthesis:
Biasingthe Network

» Bias the MITE network by diode connecting those MITES
whose currents are inputs.
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ABC’s of MITE Network Synthesis:
Completingthe Network

» Complete the MITE network by connecting all of the
unused inputs to the collector of one of the diode-
connected MITEs, avoiding the creation of feedback
loops.
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MITE Network Synthesis:
Acquiring a TL Equation
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MITE Network Synthesis:
Beginningthe Network
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MITE Network Synthesis:
Building the Network
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MITE Network Synthesis:
Biasingthe Network
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MITE Network Synthesis:
Acquiring a TL Equation
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MITE Network Synthesis:
Beginningthe Network
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MITE Network Synthesis:
Building the Network
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MITE Network Synthesis:
Building the Network
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MITE Network Synthesis:
Balancingthe Network
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MITE Network Synthesis:
Biasingthe Network




MITE Network Synthesis:
Completingthe Network
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MITE Network Synthesis:
Vector Magnitude Circuit
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MITE Network Synthesis:
Vector Magnitude Circuit
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MITE Network Synthesis:
Vector Magnitude Circuit
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MITE Network Synthesis:
Vector Magnitude Circuit
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MITE Network Synthesis:
Vector Magnitude Circuit

2 2
|
r=JyxX’+y> = Ii:\/(I—X)Jr(—y) = I'= 13+ 1]

l,
2 2

| 2 2

= Ir:_x—l—_y = |r|r1:|x1|r|r2:|y’ ar]dlrzlrl—l_lrz
AN
Irl |r2

R

P4
F




MITE Network Synthesis:
Vector Magnitude Circuit
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MITE Network Synthesis:
Vector Magnitude Circuit
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MITE Network Synthesis:
Vector Magnitude Circuit
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MITE Network Synthesis:
Vector Magnitude Circuit
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MITE Network Synthesis:
Vector Magnitude Circuit
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ImplementingDynamic Constraints:
Output Structures

Noninverting Inverting
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Dynamic MITE Network Synthesis:
First-Order Lowpass Filter
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Dynamic MITE Network Synthesis:
First-Order Lowpass Filter
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Dynamic MITE Network Synthesis:
First-Order Lowpass Filter

I I I
o= bl - e

dt dt Iu Iu Iu dt
I
——
:>_W_‘I:Ed_\/_|_1:k:> Ir_ Ic:ﬁi IpIy: ITIX and Ir: Ip‘I— .
U; C dt l,  —
e Ip
1/,
'pIi‘ 'rIi‘ liy
E— — I— —

MADRVLS)

CIRCPITS L EYSTHEME LAR



Dynamic MITE Network Synthesis:
First-Order Lowpass Filter
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Dynamic MITE Network Synthesis:
First-Order Lowpass Filter
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Dynamic MITE Network Synthesis:
First-Order Lowpass Filter
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Dynamic MITE Network Synthesis:
First-Order Lowpass Filter
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Dynamic MITE Network Synthesis:
First-Order Lowpass Filter
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Dynamic MITE Network Synthesis:
First-Order Lowpass Filter
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