Course # EET x321 ETE x321
Title Digital Electronics 1

Description Introduces the basic elements of digital logic systems, starting with a complete discussion of
numbering systems, including decimal, binary, octal, and hexadecimal. Extends these concepts to
the design of coding systems such as binary, binary-coded decimal, Gray code, seven-segment
displays, and multiplexers. Continues with Boolean algebra, including applications of DeMorgan's
theorems. Discusses the application of Boolean algebra to the solution of combinational logic
circuit topologies. Examines the basic bi-stable memory storage element (flip-flops) and applies
this to the concept of sequential circuits such as ripple counters, synchronous counters, Johnson
counters, ring counters and shift registers. Includes an analysis and design perspective of both
combinational and sequential circuits. Also examines the 555 timer. Emphasizes digital systems
design using available microelectronic gates, primarily in the TTL series. Some computer
simulation will be required.

Outcomes abcdef ghij k

1. Understand the concept of various numbering systems and how to convert (][] 100 0O
from one to the other. These systems are: decimal, binary, octal, and
hexadecimal

2. Understand the differences between a numbering system and a code such O] OO O 00
as BCD or Grey code

3. Be able to construct an "n-bit" binary table quickly O] OO O 00

4. Be fluent in Boolean algebra and know the definitions and meaning of ALL (][] RN
of the Boolean theorems including DeMorgan's Laws

5. Understand an apply "truth tables" to logic systems. O] OO O 00

6. Be able to write "sum of products" logic expressions from a given truth O 0 O
table

7. Be able to reduce any (reasonable) Boolean logic expression to minimum O] OO O 00
some of products form using Boolean algebra

8. Be able to reduce any (reasonable) Boolean logic expression to minimum O] OO O 00
some of products form using Karnaugh Maps

9. Understand the evolution of the j-k flip flop from its origins as a set-clear O 0 O
flip flop and be able to apply these devices in counter and ship register
applications

10 Be able to design and apply j-k flip flops in the design of "synchronous" (][] 100 0O
and "non-synchronous-ripple " n-bit counters of various types, and n-bit
shif registers

11 Understand the concept and application of the 555 timer. O] OO O 00

12 Utilize simulation software to design various logic circuit systems [] )00 O OO0

13 Be able to analyze, diagnose, troubleshoot, ameliorate, and solve ] [ HEERERE
technical problems as related to digital electronic circuits.

14 Be able to explain to colleagues, through both written and verbal 101 ] ]

presentations, technical materials as presented in this course.
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