Compensator Realizations
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Figure 6.4 Cascade realization of a digital PID compensator.

Figure 6.3 Direct realization of a digital PID compensator.
Figure 6.2 Parallel realization of a digital PID compensator.
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Parallel Realization it .
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Figure 4.3 Block diagram of a digital PID compensator in the parallel form. b~
wri . u)p
: K - 3 Gpp(p) = Gpy (1 73 —) Po——F »
Gp;p(z)=fp+1 _" |+I\d(1—: I). . P 1.+_£
B R N wcp .
Pl PD
g 1+
T =y - 1 U)p »” p
GP,D(T)) 1 I‘p + TT + }‘de_p L] I" o s ’ 1 ‘I""I'I 2,_.),)[
' Bk p = GpixGppo| 1 + — = ;
P \—  — \— c— "
Proportional term Integral term Derivative term - wpPr
K; = 2G’f‘le:PDow—v
P

" '
% ¥ wpr w.
I‘d Plac™ PDO o= P _ A
2 wp wpp

THE UNIVERSITY OF

TENNESSEE [ §

KNOXVILLE



Simulation (Large Signal)
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Alternative Simulation (Large Signal)

’F function xdot = fcn(x, t,
S vo u, tphi, Al, A2, Bl, B2, Ts)
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else

/" xdot = A2*x+B2*u;
end

W if (tp<tphi)
g xdot = Al*x + Bl*u;
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Simulation (Small Signal)
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Simulation
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Large Signal, No Quantization
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Simulation Results

”,,”mHmnnmumnmmmmmmmnu




Simulation Results (cont)
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Simulation Results (max step 10ps)
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Quantization
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Large Signal, No Quantization Large Signal, Quantized Loop
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Simulation with Quantization
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Quantization Impact
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High Res Modulator
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Integral Gain
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Low Ki
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