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Chapter 9 Signal-flow graphs and applications
9.1 Definitions and manipulation of signal-flow graphs

definition, reduction rules
9.2 Signal-flow graph representation of a voltage source
9.3 Signal-flow graph representation of a passive single-port device
9.4 Power gain equations

transducer power gain, operating power gain, available power gain
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9.1 Definitions and manipulation of signal-flow graphs
Basics
1. Definitions: 
signal-flow graph: representation of a linear system
node (input and output nodes) : representation of a variable
branch: representation of direction and relation between nodes
path: a continuous succession of branches traversed in the same 

direction
loop: a path originates and ends at the same node without 

encountering other nodes more than once along its traverse
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2. Reduction rules
(1) Rule 1

(2) Rule 2

Discussion
1. Scattering parameters
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(3) Rule 3
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3. Mason’s gain rule:

pointany at t touch don' that loopsorder first  3 ofproduct :gain looporder  3rd
pointany at t touch don' that loopsorder first  2 ofproduct  :gain looporder  2nd

nodeany at  Ppath not touch  do that gains looporder -first all of sum:1

nodeany at  Ppath not touch  do that gains looporder -second all of sum:2

nodeany at  Ppath not touch  do that gains looporder -first all of sum:1

gains looporder -second all of sum:2

gains looporder -first all of sum:1
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4. Ex. 9.5 find the transfer function
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9.2 Signal-flow graph representation of a voltage source
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9.3 Signal-flow graph representation of a passive single-port device
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Discussion
1. Ex.9.6 find Γin

Γin two-port
network ZL
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2. Ex.9.7 find Γout
Γout

two-port
network ZL
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3. Ex.9.8 find Pd:power delivered from source, PL:power delivered to 
the load, Pavs:maximum power available from source
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4. Ex.9.9 find b3/bs

3-port
network
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9.4 Power gain equations
Basics
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Discussion
1. 
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2. 
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6. A 800MHz amplifier (Zo=50Ω) with S11=0.45∠150°, S12=0.01∠-
10°, S21=2.0∠10°, S22=0.4∠-150°, Zs=20Ω, ZL=30Ω→ GT, GP, 
GA
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7. A 2GHz amplifier (Zo=50Ω) with S11=0.97∠-43°, S12=0, 
S21=3.39∠140°, S22=0.63∠-32°, Γs =0.97∠43°, ΓL =0.63∠32°, 
→ GT, GP, GA

Hw #7 (due 2 weeks)
5, 10, 14


