
4.11 – Design control implementation and characterization (last updated: Jan 2018)

Page 1

Dr. Norbert Cheung’s Series 
in

Electrical Engineering

Level 4 Topic no: 11

Digital Control Implementation 
and Characterization

Contents

1. Continuous time plant with digital control

2. Digital control implementation

3. Closed loop characteristic equation

Reference: 

“Modern Digital Control Systems, 2nd edition” Raymond G. Jacquot, Longman.

Email: norbert.cheung@polyu.edu.hk Web Site: www.ncheung.com



4.11 – Design control implementation and characterization (last updated: Jan 2018)

Page 2

1. Continuous time plant with digital control

Zero order hold (ZOH), A/D, and D/A

A digitally controlled continuous time plant
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(3.3.7) is referred to the pulse transfer function of Fig. 3.3

It is used to convert the continuous time plant to digital z domain.

By converting everything to z domain, calculation of the system 
characteristics is made easier.

The two other approaches are: (i) converting everything to s-domain 
equivalent, (ii) direct computing of a mixed analogue-digital system.
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Example 1
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2. Digital control implementation

In this section, we see how a digital controller is implemented using a general 

computing hardware platform. The general control law to be implemented is:
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In actual hardware implementation, timer does not go into a polling loop

Polling loop is a waste of system resource

The control algorithm is hosted in an interrupt service routine (ISR).

During the start of operation, a timer is initiated

The timer will invoke the ISR at each end count.

The control ISR will have the highest interrupt priority in the system.

Exercise: Redraw the Fig. 3.12 flow chart using Counter and ISR execution.

3. Closed loop characteristic equation
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The system can be unstable under digital control.

The system is always stable under continuous control.

Digital control is formulated under only a finite amount of information.

The system gets “out of hand” during the inter-sampling period.

Could improve stability by reducing T.

----- END -----


