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Abstract

An embedded system is a system that has microprocessors to execute specific functions. The hardware of the system and

the software that controls the hardware collaboratively work together to provide useful functions. The rapid and worldwide

dissemination of the recent embedded systems inevitably requires the engineers whose expertise must reside both in hardware and

software. As introductory education, we applied hardware development with FPGA to 3rd grade students or 4th grade students

newly assigned to our laboratory. This paper reports the case study of the introductory education conducted in 2012 and 2013.
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Table 3 Examples of Education in 2012

Group
ID Number of persons Grade Application(s)
3rd grade
1 3 persons students Hockey game
3rd grade
2 1 person students SDRAM controller
3rd grade
3 3 persons students Breakout game
4th grade
4 2 persons students Sunke game
Table 4 The participants experience in 2012
Person | Group Linux Clanguage  Hardware
ID ID experience  experience  experience
1 1 No Yes No
2 1 No Yes No
3 1 No Yes No
4 2 Yes Yes Yes
5 3 No Yes No
6 3 No Yes No
7 3 No Yes No
8 4 Yes Yes No
9 4 Yes Yes No
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b Contents
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Fig. 7 Education Schedule in 2013
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Table 5 Examples of Education in 2013
Person
ID Grade Development condition ~ Application(s)
3rd grade
1 students Reuse Breakout game
3rd grade
2 students Reuse Hockey game
3rd grade
3 students Fresh Gobang game
3rd grade
4 students Fresh Trump game
Table 6 The participants experience in 2013
person Linux Clanguage  Hardware
ID experience  experience  experience
1 No Yes No
2 No Yes No
3 Yes Yes Yes
4 Yes Yes Yes
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Table 7 The code linage of development scale in 2012 and 2013 '

developed blended
group or person | NSL linage  VerilogHDL linage
group 1 662 3557
group 2 702 4234
group 3 544 4842
group 4 342 2958
person 1 1423 6232
person 2 659 3837
person 3 784 4832
person 4 1164 6675
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Table 8 Working Hours in 2012 and 2013 '

group of person | working hours
group 1 12.5
group 2 35.0
group 3 12.8
group 4 35
person 1 10.0
person 2 20.0
person 3 15.0
person 4 15.0
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Table 9 Common questionnaires

- The teaching effectiveness

1. Can you use NSL language?
2. Can you use Linux?
3. Can you use QuartuslI?

4. Do you understand hardware design?

- The one’s problem - solving powers

5. Do you get one’s problem - solving powers?
6. Do you get one’s assessment powers of the situation?

7. Do you get communication ability?

8. Do you get logical thinking ability?

Table 10 answer method of the questionnaires

Value of Evaluate | Evaluate Contents (%)

Idon’ tthink so. (0%)

Idon’ tthink that it says either so. (25%)
Neither. (50%)

I think that is says either so. (75%)

I think so. (100%)
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Fig. 10 The Developed Hockey Game Screen in 2012 Fig. 11 The Developed Breakout Game Screen in 2012

Fig. 14 The Developed Hockey Game Screen in 2013 Fig. 15 The Developed Trump Game Screen in 2013





