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Development of a Virtual Micro Computer for Education Use — Visualization of an Operation with LEDs

®sH
Yoshiro HAKAMATA

FH ZEz*

Hideyuki MURATA

Abstract: The material summarizes the design and manufacture of a Micro Computer System for education use. It
consists of LEDs, CMOS SSIs, a CPLD for Parallel IO and a PIC micro computer. The system visualizes an
operation of a Virtual Micro Computer by making LEDs On and OFF.  The system hardware configuration and
program configuration are precisely taken into account in the material.
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311 EELETOYSADOURR
;PGMO (INE 1) :PGMS5 (A E U ADKHMH)

LD Al LD A8
ADD A, ADD AgS8
LD  (15),A LD  (14),A
HALT LD Al
ADD A1
;PGM1 (In%2) LD  (15),A
HALT
LD A, 10
ADD A, 8 ;PGM6 (&Y v > 7)
LD  (14),A
HALT LD A0
ADD A, 01000000B
;PGM2 (INE3) P Z,8
p 2
LD A 4 LD A, 01010101B
ADD A, 12 XOR A, 01010101B
LD  (13),A Jp Z,0
HALT HALT

PGM3 (BEE&HTy > ) ;PGM7 (BE)

LD A, 11111110B LD Al

ADD A1 NOT A

JP 2 ADD A1

HALT ADD A,2
SUB A1

;PGM4 (EEHT ¥ 7)) LD A, (15)
HALT

LD A, 11111100B
ADD A, 00000011B

LD  (14),A
P2
HALT
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PGM7 2 DFEETRICKDWBEOF. AT UAVDIN

TOBIICRETH S 1 OEESEL, o
BT TH D2 EMAT2-1=1%5tEL
TWb. D% T SUB R EEITLTORE
Z AEUD 15 FHUTHRL TW5.
P& 23 OMHO—ERICBNT, FRO—R0x23 &
A-NOT, #AR3—F0x24 : OR—SUB DERE%ITH 7%,

Vol19,2 011

4. ¥

SREEEEMSEAN 1 roaPa—4i5H ORB2E
BEESTD I &I ol THERRIT, 2000 FEDEEN
BWTEELRE REES-1 700 Ea—% ) BEESEIC
BWTEEICRYE, 17002 a—¥ OEEQEREZTD
TED L2 BHRLTIOEBEZMN SEOBLUTALRDIZ
EfES BTz, BSBNSERICEHELsholz. £ 2 TH
BEEIERICHES BB OORE£ED, EREEOHE
7, £-CPUZPICIAIAVRERL TS S L%5BHE
THI LK DEEEER S B R LIERAZ L FITRT.
(1) For/SRVERE, 3-8 7 a—FRERBL AL v FREEET

2000 EEICGIEL - 0% ITZTOEE/MA LA

(2) CPLD (CYC374i—100JC) ZRVYT 8255A DE— R 0 4
HOPIO UNTLIIVIO) ZRELTEALE.

(3) CPU % PICI6F648A ICEE LIBE 11 S WEBHEL 7=
FITBWEDRFICH S LED % 5 BV Ty 2 S W TH
NESMIRTTHLE, RTELTOT I A%
REFBZE, REOHUEEEIMLT.

HEED Y1700 a—FIiEH] OFEIBNTIO
EEEFERIEAL TAT, FRAMHIUIEICHREZEDT
W<HELD TH 5.

TePAKENS, 2010 EEOXEFEMHARO—REL TT-7200
THBN, BEMNPIC 7077 LDERBIIal— 3
>, PIO O VHDL 2 & B EHB I I al— g V&S0
72, FHEILPIC EREOEYE, PIO O CPLD NOEZAAL, FR
ISHRIVIERR, 3—8 T A—FEIFEBIUAA » FERRORFHEDH
EEfTok. TSI LOFNNy Y, HFETERL-.

(BE3TE]

1) BERER “AT—hIrORECEBETTI IO E
2% DRFYCIZBET 2RH5E", 2000 FEARETRAY
BF LR ER

2)  PICI6F627A/628A/648A Data Sheet Flash-Based 8-Bit CMOS
Micro controllers with nano Watt Technology, Microchip

3) AR, “TEDRRMSERPIC T 2AR, CQHR
#t, 2007 4

4) BT, UETRR BT TIEDZ0O PICIGRIER AT K
Tw ", B, 2007 F

(6] B2/ 5 LORTE

AEENIR 4 » ARMICH7Z DR EEDTE T, 20101223
ICFNTESET L7047 5 1780 648A final_20101219.asm)
ICEDOTER L. L LS BEHERZED DIZ 40
Tl NIETORBELETONENEC. TOBIESIZ
DT, 774 (280 648A_20110206.asm] {TiRL T
5. ¥/ PIODVHDL 7 7 1 )Vi&, 20101119 {fERL D

IPIO_8255A_3.vhd) 12DV TIN5,



