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Chapter 1 Exercises (Answers) 

 

1) List and briefly describe the basic definition of digital design. 

ANS: Digital design is the act of creating a digital circuit to solve a given problem.  

 

2) Briefly explain why there is no good off-the-shelf textbook for digital design courses.   

ANS: Digital design textbooks have not kept up with current technology. They teach concepts that primarily support 
the easy generation of exam problems. The main problem, however, is that they teach little or no actual digital 
design concepts. But they do primarily teach stuff that you’ll forget ten minutes after you’re tested on it.  

 

3) List a few websites where you can purchase inexpensive digital design texts.  

ANS: ebay.com, addall.com, alibris.com 

 

4) Briefly describe the main goals of Digital Design Foundation Modeling. 

ANS: To provide an approach to teach and describe digital circuits in a uniform and simple manner. DDFM 
leverages the fact that individual digital circuits are relatively simple to understand at the operational level. DDFM 
also presents a “structured” approach to digital design in that any digital circuit can be constructed from a set of 
relatively simple digital modules, which we refer to as digital design foundation modules.  

 

5) Briefly describe the three main types of design.  

ANS: Brute Force Design (BFD), Iterative Modular Design (IMD), and Modular Design (MD).  

 

6) Briefly describe the four ways you can control a digital circuit.  

ANS: 1) no control, 2) external control, 3) internal control, and 4) circuit control.  

 

 

 



Chapter 2 Exercises (Answers) 

 

1) The analog world we live in has many people who seem to thrive on the use of digital photography. Practically 
everyone it has a digital camera, or has the equivalent on his or her cell phone or computer. A conversion from 
analog to digital occurs somewhere in the camera. Where exactly does this analog-to-digital (ADC) occur? 
Explain as best you can. 

ANS: The conversion occurs at the light sensor. The photons cause charge to collect, the collected charge has a 
voltage potential, which is an analog value. That voltage is converted to a digital value, which is what the camera 
uses for its processing. These digital values (representing light intensities of red, blue, and green light) are 
converted back to analog so they can be displayed on the visual display device (LED, OLED, etc.).  

 

2) Although the dimmer effectively provides what a continuous range of light frequencies between the ON and 
OFF limit, how can it possibly still be digital in nature? Explain as best you can.  

ANS: The dimmer works by changing the duty cycle of a pulse width modulated signal. This means that if the light is 
half bright, the light is only on 50% of the time. You don’t notice this because it happens to fast for the human visual 
system (HVS) to detect.  

 

3) In reference to analog and digital cameras, describe the difference between analog zoom and digital zoom.  

ANS: The analog zoom is a true zoom and is based on optics in place before the sensor. Digital zoom is a form of 
digital image processing and happens after the image has already been converted from analog to digital.  

 

4) There are analog computers out there. Briefly describe what an analog computer entails. Feel free to look this 
up online.  

ANS: Analog computers use a continuous range of physical attributes rather than the discrete 1’s & 0’s of digital 
computers. Stuff like slide rules and old clocks are forms of analog computers.  

 

 

 

 



Chapter 3 Exercises (Answers) 

 

1) Briefly explain the general purpose for a model. 

ANS: The general purpose of a model is to describe something.  

2) Is there one correct model for anything? Briefly explain your answer.  

ANS: There is no one correct model for anything in general. The best model for anything is the model that transfers 
the most amount of useful information in the fastest manner.  

3) Briefly describe the attributes of the “best” model for anything.  

ANS: The best model for anything is the model that provides the most useful information for your purposes. If you’re 
hoping for low-level details and get a model with high-level details, it will not be a good model for you.  

4) List some of the pros and cons of not having stringent rules regarding basic black box modeling techniques.  

ANS: Not having rules allows you the freedom to express models in a way that deem the most clear and the most 
informative. Having rules prevents you the freedom of expression and causes your soul to slowly die until you want 
nothing more than to become an academic administrator.  

5) One of the themes of this chapter is the hierarchical design approach. Would it be possible to have too many 
levels for a given design? Explain your answer without being too verbose 

ANS: You can have too many levels for a design. The idea is to present designs in an understandable manner; 
having an inappropriate number of levels reduces the understandability of the model. This means that too many 
levels or too few levels are equally as problematic in the context of understanding.  
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