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Two-Port Oscillator Theory
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Two-Port Oscillator Theory

max.

Take an active 2-port (transistor, etc)

It has power gain for 0 f f 

max 11, 22,
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Now impedance-match on input and output. 
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Add a transmission line of  time delay  hence phase 

shift ,such that 2 (360 ).

The feedback loop has  loop transmisson  || ||  

with =0 and || || 1,  hence the circuit will oscillate
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The combination of the 2 matching networks

and the transmission-line is simply a 2-port

network.  Hence, for  , a transistor

will oscillate if connected to the appropriate 

2-port network
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Two-Port Oscillator Theory
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Two-Port Oscillator Theory

reciprocalnot possibly  ;  :network Active

.reciprocal is  this;  :network Passive

,

,

ija

ijp

Y

Y

etc.

emitter,-common  tobase-common

from oscillator s transformThis

3.or  2, 1, nodesat  placed becan 

connection ground  that theNote



class notes, M. Rodwell, copyrighted 2012

The feedback network
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The feedback network
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Series-Line-Tuned Oscillator
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Shunt-Line-Tuned Oscillator
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The Oscillator
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Oscillator Input Admittance
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Input Conductance
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We should pick   and    and   to obtain a large negative  .

Unfortunately, I've been unable to derive these*.

 and    can also be tuned manually to maximize the negative input conductance. 

f in

f

B B G

B B  

This is shown on the next slides. 

1958. June 139,-133 pp. 5,-CT Vol.  Theory,Circuit on  nsTransactio IRE

Networks" ActivePort -Twoin y Instabilit" Boothroyd, R. A. Page, D.F.

in given  elementsfeedback  Optimum*
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Design Example (1): Topology, Negative G Tuning.

HBT  GHz 800~with 

Colpitts Base-Common GHz 620
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Design Example (2): Resonator Admittance
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Design Example (3): Connection of Buffer
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Design Example (4): Negative G given Buffer
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Design Example (5): Transient Simulation
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Design Example (5): Transient Simulation
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2nd Example : Common-Collector Colpitts
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2nd Example : Common-Collector Colpitts

admittancePort SimulationTransient 
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3nd Example : The Real Design

layout GHz 300
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3nd Example : The Real Design
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3nd Example : The Real Design
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