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Translinear Devices and Circuits: What’s In A Name”?

A translinear element is one whose incremental transconductance gain is linear in
its output current v1
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The word translinear is also meant to convey the notion of bridging the gap between the
familiar world of linear circuit design and the largely uncharted territory of nonlinear circuit
design.
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The Translinear Principle

In a closed loop of junctions comprising
an equal number of clockwise and
counterclockwise elements, the product
of the current densities flowing through
the counterclockwise elements is equal
to the product of the current densities
flowing through the clockwise elements.
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The Ideal Multiple-Input Translinear Element

The ideal multiple-input translinear element (MITE) produces an

output current given by

I = M w1Vt +wiVi)/Ur

where
Vo M A
w —
I pre-exponential scaling current VQO% =
A dimensionless constant scaling I proportionally VKéUE
Vi kth control-gate voltage
Wi dimensionless positive weight scaling Vj,

Ur thermal voltage, kT'/q.
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Practical Floating-Gate MITE Implementations
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Basic MITE Circuit Stages
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Basic MITE Circuit Stages
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Elementary MITE Networks
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Elementary MITE Networks
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Static MITE Network Synthesis: Square-Root Circuit

Synthesize a square-root circuit described by

2 =+/x, where x> 0.
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Static MITE Network Synthesis: Square-Root Circuit

Synthesize a square-root circuit described by
2 =+/x, where x> 0.

We represent each signal as a ratio of a signal current to the unit current:
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Static MITE Network Synthesis: Square-Root Circuit

Synthesize a square-root circuit described by
2 =+/x, where x> 0.

We represent each signal as a ratio of a signal current to the unit current:

X

Il
i

I

=~ and =z
I
Substituting these into the relationship, we obtain

I, I,
L VI
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Static MITE Network Synthesis: Square-Root Circuit

Synthesize a square-root circuit described by
2 =+/x, where x> 0.

We represent each signal as a ratio of a signal current to the unit current:

X

Il
i

I

=~ and =z
I
Substituting these into the relationship, we obtain

. [
Z=1/F = L=VLI
n Vo
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Static MITE Network Synthesis: Square-Root Circuit

Synthesize a square-root circuit described by
2 =+/x, where x> 0.

We represent each signal as a ratio of a signal current to the unit current:

Substituting these into the relationship, we obtain

I, 1, /T
1 1
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Static MITE Network Synthesis: Square-Root Circuit
TLP: 12 = I,I,

MADBVLS

CIRCUITS &8 SYSTEMS LAB




Static MITE Network Synthesis: Square-Root Circuit
TLP: 12 =I,I,

I,y Vy Iy v, VL.
Ml Mx Mz
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Static MITE Network Synthesis: Square-Root Circuit
TLP: 12 = I,I,

MADBVLS

CIRCUITS &8 SYSTEMS LAB




Static MITE Network Synthesis: Square-Root Circuit
TLP: 12 = I,I,

MADBVLS

CIRCUITS &8 SYSTEMS LAB




Static MITE Network Synthesis: Square-Root Circuit
TLP: 12 = I,I,
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Static MITE Network Synthesis: Square-Root Circuit
TLP: 12 = I,I,
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Static MITE Network Synthesis: Square-Root Circuit
TLP: 12 = I,I,
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Static MITE Network Synthesis: Square-Root Circuit
TLP: 12 = I,I,
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Experimental Measurements: Square-Root Circuit
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Static MITE Network Synthesis: Squaring Circuit

Synthesize a squaring circuit described by

= 2z° ~where x> 0.
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Static MITE Network Synthesis: Squaring Circuit

Synthesize a squaring circuit described by

= 2z° ~where x> 0.

We represent each signal as a ratio of a signal current to the unit current:
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Static MITE Network Synthesis: Squaring Circuit

Synthesize a squaring circuit described by

= 2z° ~where x> 0.

We represent each signal as a ratio of a signal current to the unit current:

X

Il
i

I
I—l and z

Substituting these into the relationship, we obtain
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Static MITE Network Synthesis: Squaring Circuit

Synthesize a squaring circuit described by

= 2z° ~where x> 0.

We represent each signal as a ratio of a signal current to the unit current:

X

Il
i

I

=~ and =z
I
Substituting these into the relationship, we obtain

I IL\?
- — I°=1.1.
I (Il) © '
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Static MITE Network Synthesis: Squaring Circuit
TLP: 12 = I,I,
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Static MITE Network Synthesis: Squaring Circuit
TLP: 12 =I,I,

Iy Vy Iy Vi VL.
Ml Mx L Mz
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Static MITE Network Synthesis: Squaring Circuit
TLP: 12 = I,I,
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Static MITE Network Synthesis: Squaring Circuit
TLP: 12 = I,I,
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Static MITE Network Synthesis: Squaring Circuit
TLP: 12 = I,I,
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Static MITE Network Synthesis: Squaring Circuit
TLP: 12 = I,I,

MADBVLS

CIRCUITS &8 SYSTEMS LAB




Static MITE Network Synthesis: Squaring Circuit
TLP: 12 = I,I,
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Static MITE Network Synthesis: Squaring Circuit
TLP: 12 = I,I,
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Experimental Measurements: Squaring Circuit
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Static MITE Network Synthesis: Consolidation
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Static MITE Network Synthesis: Consolidation

MADBVLS

CIRCUITS &8 SYSTEMS LAB




11

Static MITE Network Synthesis: Consolidation
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Static MITE Network Synthesis: Consolidation
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Static MITE Network Synthesis: Consolidation
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Static MITE Network Synthesis: Consolidation
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Static MITE Network Synthesis: Consolidation
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Static MITE Network Synthesis: Consolidation
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Static MITE Network Synthesis: Consolidation
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Static MITE Network Synthesis: Vector Magnitude

Synthesize a two-dimensional vector-magnitude circuit implementing

r=+/x2+vy? where x>0 and y > 0.
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Static MITE Network Synthesis: Vector Magnitude

Synthesize a two-dimensional vector-magnitude circuit implementing

r=+/x2+vy? where x>0 and y > 0.

We represent each signal as a ratio of a signal current to the unit current:
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12

Static MITE Network Synthesis: Vector Magnitude

Synthesize a two-dimensional vector-magnitude circuit implementing

r=+/x2+vy? where x>0 and y > 0.

We represent each signal as a ratio of a signal current to the unit current:

We substitute these into the original equation and rearrange to obtain

I, L\° (L)’
L — i 4+ [ =2
I I I
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Static MITE Network Synthesis: Vector Magnitude

Synthesize a two-dimensional vector-magnitude circuit implementing

r=+/x2+vy? where x>0 and y > 0.

We represent each signal as a ratio of a signal current to the unit current:

We substitute these into the original equation and rearrange to obtain

I L\° (L)’
LAY (e’ Y — I?=1%247?
L \/<11> +<11) P
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Static MITE Network Synthesis: Vector Magnitude

Synthesize a two-dimensional vector-magnitude circuit implementing

r=+/x2+vy? where x>0 and y > 0.

We represent each signal as a ratio of a signal current to the unit current:

We substitute these into the original equation and rearrange to obtain

I L\° (L)’ 2 I
L =4/[F - — I’=I’+]7 — [ =24+ X
\/<Il> N (Il) " al Y I " I
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Static MITE Network Synthesis: Vector Magnitude

Synthesize a two-dimensional vector-magnitude circuit implementing

r=+/x2+vy? where x>0 and y > 0.

We represent each signal as a ratio of a signal current to the unit current:

We substitute these into the original equation and rearrange to obtain

I L\° (L)’ 2 I

L =4/[F - — I’=I’+]7 — [ =24+ X

I \/<Il> i (Il) ' e I, i I,
N
Irl I’r2
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Static MITE Network Synthesis: Vector Magnitude

TLP: Il = I? KCL: I, = Iy +1p
Lol = I?
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Static MITE Network Synthesis: Vector Magnitude

TLP: I,1, = I?

Lol = I
Ir Y \éZ va Vl ylrl
ri X T I\/Irl
B I o S I Lo O
= = | =

KCL: Ir — Ir1+Ir2
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Static MITE Network Synthesis: Vector Magnitude

TLP: [qI.=1I? KCL: I, = I,1+1,9
Lol = I?
Ir \C{Z |x¢ Vl Irl |r2v V4 Y Iy \és Y Ir
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Static MITE Network Synthesis: Vector Magnitude

TLP: @I, = I? KCL: I, = I1+1,9
Iyl = I?
Ir \C{Z |x¢ Vl Irl Ir2¢ V4 ¢Iy V3 ¢|r
I\/Iri Ile T I\/Irl Mrz
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Static MITE Network Synthesis: Vector Magnitude

TLP: @I, = I? KCL: I, = I1+19
Iyl = I?
Ir Y V2 |x¢ Vl Irl Ir2¢ V4 ¢ Iy \C{S Y Ir
ri Ile T I\/Irl Mrz T I\/Iy |\/Iro
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Static MITE Network Synthesis: Vector Magnitude

TLP: @I, = I? KCL: I, = I1+19
Lol = I?
Ir Y \éZ |x¢ Vl Irl Ir2¢ V4 ¢ Iy \és Y Ir
ri Ile T I\/Irl Mrz T y |\/Iro
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Static MITE Network Synthesis: Vector Magnitude

TLP: @I, = I? KCL: I, = I1+1,9
Lol = I?
Ir Y \éZ |x¢ Vl Irl Ir2¢ V4 ¢ Iy
ri Ile T I\/Irl Mrz T y
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Static MITE Network Synthesis: Vector Magnitude

TLP: @I, = I? KCL: I, = I1+1,9
Iyl = I?
Ir \C{Z |x¢ Vl Irl Ir2¢ V4 ¢Iy
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Static MITE Network Synthesis: Vector Magnitude

TLP: Il = I? KCL: I, = Iy +1p
Lol = I?
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Static MITE Network Synthesis: Vector Magnitude

TLP: Il = I? KCL: I, = I,y +1p
Lol = I?
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Static MITE Network Synthesis: Vector Magnitude

TLP: Il = I? KCL: I, = Iy +1p
Lol = I?
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Static MITE Network Synthesis: Vector Magnitude

TLP: Il = I? KCL: I, = Iy +1p
Lol = I?
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Static MITE Network Synthesis: Vector Magnitude

TLP: Il = I? KCL: I, = Iy +1p
Lol = I?
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Static MITE Network Synthesis: Vector Magnitude

TLP: Il = I? KCL: I, = Iy +1p
Lol = I?
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Static MITE Network Synthesis: Vector Magnitude

TLP: Il = I? KCL: I, = Iy +1p
Lol = I?
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Static MITE Network Synthesis: Vector Magnitude

TLP: Il = I? KCL: I, = Iy +1p
Lol = I?

T ul

ok
My, M,
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Static MITE Network Synthesis: Vector Magnitude

TLP: Il = I? KCL: I, = Iy +1p
Lol = I?

T ul

ok
My, M,
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Dynamic MITE Network Synthesis: Output Structures

o1 ol
M, M,
Vo | Vo
Icn . — Icn —
Cn:: Cn::
In X e’lUVn/UT In xX € ’lUVn/UT
I’I’L n
Oy _ w olp __ w
8Vn UT 8Vn UT
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14

Dynamic MITE Network Synthesis: First-Order LPF
Synthesize a first-order low-pass filter described by

dy

T%—Fy:x, where x > 0.
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Dynamic MITE Network Synthesis: First-Order LPF
Synthesize a first-order low-pass filter described by

d
Td—i—kyzx, where x > 0.

We represent each signal as a ratio of a signal current to the unit current:

I I
=z d =Y
€T 7, and vy I,
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Dynamic MITE Network Synthesis: First-Order LPF
Synthesize a first-order low-pass filter described by

d
Td_i/“/:x’ where x > 0.

We represent each signal as a ratio of a signal current to the unit current:

~

Y
I

Substituting these into the ODE, we obtain

d (I,\ 1, I,
r—(Z|+HE =2
dt \ 1 1 1 1 I 1
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Dynamic MITE Network Synthesis: First-Order LPF
Synthesize a first-order low-pass filter described by

d
Td_i/“/:x’ where x > 0.

We represent each signal as a ratio of a signal current to the unit current:

~

Y
I

Substituting these into the ODE, we obtain

d (I,\ I, I, dI,
e I e N
"t (11) LT T
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Dynamic MITE Network Synthesis: First-Order LPF

To implement the time derivative, we introduce a log-compressed voltage state variable, V.
Using the chain rule, we can express the preceding equation as

a1, dv,
oV, dt

+1,=1,
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14

Dynamic MITE Network Synthesis: First-Order LPF

To implement the time derivative, we introduce a log-compressed voltage state variable, V.
Using the chain rule, we can express the preceding equation as

o1, av, av,
I, =1, W I, =1,
v, a Tl :>T(UT)dt+y
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Dynamic MITE Network Synthesis: First-Order LPF

To implement the time derivative, we introduce a log-compressed voltage state variable, V.
Using the chain rule, we can express the preceding equation as

I, d d
AN S T(——I) Yy p -1,

0V dt Ur Y/ dt
wt  dV), I,
. e
7 TUr dt I,
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14

Dynamic MITE Network Synthesis: First-Order LPF

To implement the time derivative, we introduce a log-compressed voltage state variable, V.
Using the chain rule, we can express the preceding equation as

I, d d
AN S T(——I) Yy p -1,

('9V dt Ur Y ) dt
wt  dV), I, wT av,, I,
— — : l=— = - C—2L4+1==
Ur dt + I, CUt dt I,
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Dynamic MITE Network Synthesis: First-Order LPF

To implement the time derivative, we introduce a log-compressed voltage state variable, V.
Using the chain rule, we can express the preceding equation as

I, d d
AN S T(——I) Yy p -1,

(9V dt Ur Y ) dt
wt  dV), I, wT av,, I,
— —— +1l=— = - C—2L+1==2
Ur dt I, CUr . dt, I,

1/1- I
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Dynamic MITE Network Synthesis: First-Order LPF

To implement the time derivative, we introduce a log-compressed voltage state variable, V.
Using the chain rule, we can express the preceding equation as

I, d d
AN S T(——I) Yy p -1,

('9V dt Ur Y/ dt
wt  dV), I, wT av,, I,
—_ . +1== = - O—24+1="2
Ur dt I, CUr . dt, I,
1/1- I
L, I,
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Dynamic MITE Network Synthesis: First-Order LPF

To implement the time derivative, we introduce a log-compressed voltage state variable, V.
Using the chain rule, we can express the preceding equation as

oL, dV, w av,
Tov, dr T( UTy)dt+y
W avy ] Iy ., W %—l— Ay
Ur dt -, CUy __dt, ~ I,
1/1- I
I. I, I.1,
— ——+1l=—= = I.—I,=
I, I, I,
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Dynamic MITE Network Synthesis: First-Order LPF

To implement the time derivative, we introduce a log-compressed voltage state variable, V.
Using the chain rule, we can express the preceding equation as

8[ dV, dVv,
I,=1, =— —— I, =1,
v, a Tl T(UT)dt+y
W av, 1_& ., W %—l— I
Ur dt -, CUy __dt, ~ I,
1/1- I
1. I, 1.1,
— ——+1l== = I[.—I;= .
I, I, I,
N~
Ip

CIRCUITS &8 SYSTEMS LAB



14

Dynamic MITE Network Synthesis: First-Order LPF
TLP: LI, =10,  KCL: I,+I,=I,

MADBVLS
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Dynamic MITE Network Synthesis: First-Order LPF
TLP: I,I,=1,I,  KCL: I,+I,=I,

IJ Vs Ip¢ Vs IJ Vi ¢Iy
M, L M, L M. M,
N B N 1
= | = | = | I——
V4071D
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Dynamic MITE Network Synthesis: First-Order LPF
TLP: LI, =10,  KCL: I,+I,=I,
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Dynamic MITE Network Synthesis: First-Order LPF
TLP: LI, =10,  KCL: I,+I,=I,

I, I
Iﬁx Kf Iﬁ,\%}? ng I]T\i ‘f flify y
34M. — — —
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Dynamic MITE Network Synthesis: First-Order LPF
TLP: LI, =10,  KCL: I,+1I,=1I,
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Dynamic MITE Network Synthesis: First-Order LPF
TLP: LI, =10,  KCL: I,+I,=I,
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Dynamic MITE Network Synthesis: First-Order LPF
TLP: LI, =10,  KCL: I,+I,=I,
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Dynamic MITE Network Synthesis: First-Order LPF
TLP: LI, =10,  KCL: I,+I,=I,
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Dynamic MITE Network Synthesis: First-Order LPF

TLP: I,I,=1IJ1.  KCL: I,+I.=I,
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Dynamic MITE Network Synthesis: First-Order LPF
TLP: LI, =10,  KCL: I,+I,=I,
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Dynamic MITE Network Synthesis: First-Order LPF

TLP: I,I,=1IJ1.  KCL: I,+I.=I,

Iy
M 71
[
j }—4»
O--—-O——
Vy
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Dynamic MITE Network Synthesis: First-Order LPF

TLP: I,I,=1IJ1.  KCL: I,+I.=I,
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Dynamic MITE Network Synthesis: Second-Order LPF

Synthesize a second-order low-pass filter described by

d? d
TQd_£+%-d—?z+y::v, where x > 0.
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15

Dynamic MITE Network Synthesis: Second-Order LPF

Synthesize a second-order low-pass filter described by

d? d
7—2d_£+%-d—zz—|—y:x, where x > 0.

We can decompose this second-order ODE into two coupled first-order ODEs as

d dy vy B
Tdt<7'dt—|—Q>—|—y—x
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Dynamic MITE Network Synthesis: Second-Order LPF

Synthesize a second-order low-pass filter described by

d? d
7—2d_£+%-d—zz—|—y:x, where x > 0.

We can decompose this second-order ODE into two coupled first-order ODEs as

d dy vy B
Tdt<3'dt—|—Q>—|—y—iE

/
Ve

zZ
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15

Dynamic MITE Network Synthesis: Second-Order LPF

Synthesize a second-order low-pass filter described by

d? d
7—2d_£2/+%-d—zz+y:x, where x > 0.

We can decompose this second-order ODE into two coupled first-order ODEs as

[ dz r oy
d( dy vy B Tat T
zZ | dt Q
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Dynamic MITE Network Synthesis: Second-Order LPF

We represent each signal as a ratio of a signal current to the unit current:

I, 1 I,
r=—, yzl—‘?, and zzl—l.
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Dynamic MITE Network Synthesis: Second-Order LPF

We represent each signal as a ratio of a signal current to the unit current:

1
oo = and z=iZ
x I Y , and =z

Substituting these into the pair of ODESs, we obtain
([ d [T, I, 1,
Tt \ T, n L

\ a/L\ L 11,
C'a\,) T L Q'L
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Dynamic MITE Network Synthesis: Second-Order LPF

We represent each signal as a ratio of a signal current to the unit current:

1
oo = and z=iZ
x I Y , and =z

Substituting these into the pair of ODESs, we obtain

,
d (I I, I (

—(Z)] = =-< lez = I,—1

dt \ I I L ) e !

d (I, I, 1 I, Sy

T— —_— —_— _ . = _— p— y T T

At \ I, L Q I [ dt Q
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Dynamic MITE Network Synthesis: Second-Order LPF

To implement the time derivatives, we introduce log-compressed voltage state variables, V,
and V},. Using the chain rule, we can express the preceding pair of equations as

(9L dv,
- — -1
"oV, at Y
| on, v,
. oV, dt ©Q
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Dynamic MITE Network Synthesis: Second-Order LPF

By introducing

[ = CUT’ I = CdVZ
WT dt

we can express this pair of equations as
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Dynamic MITE Network Synthesis: Second-Order LPF
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Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Iy + 1Ly, =1./Q
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Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Iy + 1Ly, =1./Q

Ly Vy I\ Vy I, v, Ly Ve Iy Vs VI,
EAREREN AR

— | = = | = | |

M, M,
- .
= | —| =
Vipo—1

MADBVLS

CIRCUITS &8 SYSTEMS LAB




15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Iy + 1Ly, =1./Q

Il Vo deyl o Ve Iyl Y byl Vo Inl Y oy
Al s T T

— | = | — | —= —= | |
V,o—1
I w ¢ ¢ ]y
M, M,
— —]
— | —| =
Vo

MADBVLS

CIRCUITS &8 SYSTEMS LAB




15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Iy + 1Ly, =1./Q

Il Ve byl Ve Iyl W byl Vo Iyl T ol
R S A

— | = | — | —= —= | |
V,o—1
I w ¢ ¢ ]y
M, M,
— —]
= | — =
Vo

MADBVLS

CIRCUITS &8 SYSTEMS LAB




15

Dynamic MITE Network Synthesis: Second-Order LPF

— [~

TLP: LI, =I,I, I, =LI, KCL: I, + I, = I,
LI, =11, Iy +1,=1/Q
@b o vl v, M Ve o v
M, LMEL J%E]i M@LME‘ T M,
= - = | = SE I g
Vo

MADBVLS

CIRCUITS &8 SYSTEMS LAB



15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: I.I,, =11, I, =LI, KCL: I, + I.. = I,
II,=1,I, Ly+1,=1./Q
@b Vi L v Ll v il Ve il v,
A VO N R
= = = 7| = I = = = 1H | =
Ve

MADBVLS

CIRCUITS &8 SYSTEMS LAB




15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Iy + 1Ly, =1./Q

MADBVLS

CIRCUITS &8 SYSTEMS LAB




15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: LI, =I,I, I, =LI, KCL: I, + I, = I,
I, =I,I Ly + 1y =1,/Q
1, I
IJ Vs 1, ¢ Vs Iw¢ IA Vi Ipﬂ
M, M, M, M. M,,
}_
— | = | = |/ = | =
V4o—"

MADBVLS

CIRCUITS &8 SYSTEMS LAB




15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: I.I,, =11, I, =LI, KCL: 1.+ I.. = I,
II,=1,I, Ly+1.,=1/Q
@ wf IT
V. Ly

S
=
Q ~
|5
~
=5

. E

1L

=
s
2T

MADRVL

CIRCUITS &8 SYSTEMS LAB




15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Ly +1I,=1,/Q

MADBVLS

CIRCUITS &8 SYSTEMS LAB



15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Iy + 1Ly, =1./Q

MADBVLS

CIRCUITS &8 SYSTEMS LAB



15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Iy + 1Ly, =1./Q

MADRVLS

CIRCUITS &8 SYSTEMS LAB



15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Iy + 1Ly, =1./Q

MADBVLS

CIRCUITS &8 SYSTEMS LAB



15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Iy + 1Ly, =1./Q

—

V. Loy _

Loy ey
C——M,,
}_

MADBVLS

CIRCUITS &8 SYSTEMS LAB




15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Iy + 1Ly, =1./Q

—

V. Loy _

Loy ey
C——M,,
}_

MADBVLS

CIRCUITS &8 SYSTEMS LAB




15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Iy + 1Ly, =1./Q

—

V. Loy _

Loy ey
C——M,,
}_

MADBVLS

CIRCUITS &8 SYSTEMS LAB




15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Iy + 1Ly, =1./Q

—

V. Loy _

Loy ey
C——M,,
}_

MADBVLS

CIRCUITS &8 SYSTEMS LAB




15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Iy + 1Ly, =1./Q

—

V. Luy
C:: Mpz MTl My
I L }_4,
| . - L
B = | = | I

CIRCUITS &8 SYSTEMS LA



15

Dynamic MITE Network Synthesis: Second-Order LPF

TLP: ILI,,=1IJI. I, =LI KCL: I, + I, = I,
LI, =I,I, Iy + 1Ly, =1./Q

—

VLot

‘ /'
Loy ey
C——M,,

MADBVLS

CIRCUITS &8 SYSTEMS LAB




