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Development of Educational Materials for Embedded Systems to Electrical Engineering Students

Yoshihiro SHIMA

This paper reports the development of educational materials for embedded systems. These educational materials are designed

for electrical engineering students who are sophomore or junior. Students can understand deeply the combination of software and

hardware. Students can design and implement C programming for the PIC microcontroller. Electrical circuit board can be also

designed and made. The board includes the microcontroller, LED, tact switches and stepping motors.

F—TJ—F : MAIRABLY AT LHE, BRET L
Keywords : Embedded Systems Education, Electrical Engineering

1. [ZLE®HIC

WA, MAABRL AT AOFEEITIRE L PUVTND, L
MNLRN G, = THAAAR Y AT AEREDARRE L TH
oﬁ#Lﬁ/XTA&m%Km,%iéﬁ,%%ﬁ,i
B, EHAHDOAF A LERRD SR THED, ~f 7=
VEa—HONG R 5 BIABR Y AT MM L CREHE
RETOHBENR 5Tl & OFERN S 50,
AWEOBMIL, ETRIEE~A 702 Ba—2DT
07T N ET DI DOMIBIATR S AT WO B & 1R
THZEThHD, FEDIER, MBPIABL AT LEME L
LCERTED7201, Y7 hox=T EnN—FRKu=Tlik
OFFE—M B2 RO D & L HIT, MABPIRABRT AT LK
WEPECTE D L5 REMERIET D,

2. HHAHVARTLBMOKE A

P I C (Peripheral Interface Controller) &%, =
Y o— & O JE RS & OGRSy OFIE B R S i 1
cvaa”m@M@/xTA LBV TAS L A OREIBIC
SNWTEETDHIC CEWHEHWEP I CvA a VEHf
#M%T%éoﬁﬁhfiméPIC743/ X B A
AT AT NERIE, AERFHETETERET LERO
244, 3EAED [Tuves FEE] WODEERIA L L
TWY AT Z L ZBELTNDS, 77 A2 b LEDODR 2
Fovrre—s OO <Ly s 220y FoREER
RBLCCEEDT RS T ABLU~A 77ty 310
D AN E T B & RN E S H 5,

3. 7TkGAY
v

31 EMDRLL

T 7 A NLEDEZERAWTCCEE v/ 7 05258
HLREREAZHEEL TS, LEDOE~ OESAAMA
WCEITLEVMEAZV T2 T, To7ET7HTE2ERT
HLLAEFEHL, ¥4TI v 7 R E2FEBIE, 7874
Y MNLEDOEWS « HilAEFESRZ &2 B E LIZEH
YRR (Y,

3-2 785 AVNLED LA

(1) 787 A LED

2 DB BB ICEIT LM +528T, 7
TETETEEHTH L ATHS, M1 IRTLEII127
v A NLED M1 B A N, 287 A FOES
BERLTBY, 5187 A FREOESBOH R
R > T\ B,

G0
be

K1 72 ArkLEDC#K)
Fig. 1 7-segment LED display (single digit)

k LED D =DP 1 CTA O

1 R RH TR A B TR ER

E

BT LR #iR SRR



26 BRE T LERFENT AL T 2T DEE OBRAIE

K2 772> hLED(GSH)
Fig. 2 7-segment LED display (3 digits)
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Fig. 3  Electronic circuit board to be made
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Fig. 6 Flow chart of LED dynamic control
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Fig. 12 Control circuit of stepping motor
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excitation control in stepping motor
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