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¢ Why we need the Z domain?
© The Definition of Z

¢ Z Phase and Gain

« Analog and Digital(S and Z)
© Converting T(s) to T(z)



? Describing and Analyzing the Performance
of the Computer-Based System

2 The core of most digital controllers can not
process data continuously.

2 Accounting for Sampling



Based on the S Domain
Delay Operation

Most control algorithms
process data that are
either new or delayed an

integer number of cycles.

Transform pair
Jt) = F(s)

J(t-T) = e*'F(s)
esnTE(s) o (eST)E(s).



Operation
Integration
Differentiation
Delay
Simple Filters
Single-pole low-pass filter
Compensators
PI
Lead

Implementation
Tz/(z-1)
(z-1)/Tz
1/z

Z(l e T/t )/(Z— e T/t )

K,Tz/(z-1) + K,
1 + K(z-1)/Tzez(1-)/(z- €7 7)



Transfer Function Sampling Time

Break Frequency

Where
T(z)
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- Transfer Function
S domain
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