Microcomputer Education Materials for Pathumwan Institute of Technology supported by JICA

Kiyotada Sato, Ichinoseki National College of Technology Mechanical Engineering,
Pramot Srinoi, Pathumwan Institute of Technology Fuclty of Mechatronics (Bangkok, Thailand)

Abstract In Mechatronics Engineering education, it is important to educate the Interdisci-
plinary knowledge. Robot system is useful to learn the knowledge effectively. This report
describes robot education with Z80 or PIC, H8 microcomputer. These education materials
were introduced from 1997 into Pathumwan institute of technology by support of JICA.
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Suno Robot Control program design Hints
1 procedure
wite Z80 assenbl er control program using note_pad
conpile by XA80W
PROM write by swlus

2 (bservation basic val ue ( Need not so exactry )
1) Velocity of forward/backward
Get typical value V(cnis)
Under condition of Full-charge / poor-charge
2) Velocity of turning
Get typical value VA(degree/s)
Under condition of Full-charge / poor-charge
3) Time lag
Head lag/ Tail lag time
4) Caution to excahnge counter-tward
Rush current (short circuit current) wll occure.
current occure frequently, notor driver IC will be broken.

If the

3 Sensi ng net hod
Use Majority operation
y=abc' +ab' c+a' bc
Three times sense and deternin real result use by majority opera-
tion ........
6 Drive control command
wi th consi der before command

Bef ore command Regi ster D
D regi ster coded content
Forward=0 T/L=1 T/ R=2 Backwar d=3
next conmmand Register E

7 How to create command table
by Z80 Assenbl er
Use I ndirect addressing by HL register
H=(90H) Hi ghr address valu
L=sensor status + before comuand code

ORG 9000h
SO DB 05h, 09h, 06h, Oah
S1 DB 0Oah, 09h, 09h, Oah
SF DB 00, 00, 00, 00
LD H, 90h
CALL SENSOR . ...
Resul ts put b3-b0 use by nmjority operation
SLA A
SLA A RN
Create address use by sensor output data
OR D e
D regi ster has before command
LD L, A R
A register has |ower address of table
LD A (HL) o

Get table da'ta, next control data

Now Before next conmand 8 Smart type using ultrasonic sensor
St at us Forward  T/L T/R  Backward Under the condition sensor status O, |If you have
0 F T/L T/R B obj ect detector, can nore smart program design|
1 B T; L T; L B exanpl e as fol |l ows.
2 B T/ R T/ R B
3 B B B B bj ect Bef ore command
4 F T/L T/L F Det ect F T/L T/ R B
5 T/L T/L T/ R LI S NS
6 S S S S no T/ L B - F
7 S S S S yes F F F F
8 F T/ R T/ R F
9 S S S S This transition table will cause a unique notion
A T/R T/R T/ L T/L to search object 1st Turn |left next back, next
B S S S S forward, and turn left repeatively up to find ob-
C F F F F ject. If you want to effectively attack to eneny,
D S S S S this method will avail able.
E S S S S
F S S S S
Fig.2 Z80CPU
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VOLTAGE-FREQUENCY COMVERTER g

-2.5 -
Vh=5{wv)
@y="L" O ="OH"
L Discharge from 7.5V to 9.7V,
o SV I_
=P =0, 7V TH = c-;pg-r_ii_ﬂt—l'f"n‘? i
2.5=0.7
TEt 1..‘.'-’."
M -
cpa e 4
ey="E* D ="OFF" Charge from -2.5V to etv.
[ 1] o OiEd + SRI
i e T YT
"R REy = ﬂ
SR L Rl + Rd
i = sew 4 2.5
open Ay T TL = CL*REALN| ————
o atv - 2.5
Fig.5 AD
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PIC 16F84 APPLICATION

ULTRASONIC DISTANCE MEASUREMENT

{RESEIVER AMPLITIER ([PE&E BCLL)
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Fig.7 PIC 16F84
nmov Irb,#0 ; RB output
; V-F Converter neasurement sanple program nmov wk, #0

by sat ok@ chi noseki.ac.jp

;Utrasonic transmitter 40KHZ drive pul se

; ;For U trasonic Sensor
; PBO-7 LED out put "1" 0 ON usd movliw 4
, PA4 V-F Gscillator input movwe  tnB
) usdl moviw 0
i ncl ude 16f84. h movwf  tnR
; I'nclude header for Register address usd?2 novf Wk, 0 wk->w
.osc hs ; resonator drive iorlw 80h
.pwt on ; Power on reset movwe  rb
. wdt of f ; Watch dog tiner mvliw 9 . 12. 4us
.protect off ; EEPROM protect always off movwf  t il
; Och - 02fh General Purpose Register Area usd3 decfsz tnt, 1
org Och goto usd3
wk ds 1 movf  wk, 0; wk- >w
tml ds 1 movw  rb
tng ds 1 moviw 8 i 12. 4us
tnB ds 1 movwf  tnl
; Input Switch and oscillator connected configul ation usd4 decfsz tnt, 1
osc equ ra.4 goto usd4
swo equ ra.3 decfsz tn2, 1
swl equ ra.2 goto usd2
sel 1 equ ra. 1 :
sel 0 equ ra.o decfsz tnB, 1
) goto usdl
org 0 :
goto start ; Power on restart vector nmov wk, tnr 0 : timero val ue
org 4 nov tnr 0, #0 ; counter clear
goto start ; Interrupt vector :
; goto usd
start nmov opti on, #20h
; OPTI ON TCOS=1 counter node
clr ra ; Initilize 1/0 port
clr rb
nov !ra,#11111b ; RA all inputs(Macro)
Fig.8 LED
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.cpu 3

plddr:
pldr: .equ

.secti
. dat a.

.secti

begi n:

| oop: nov.

T T T T

wai t: nov.

wai t 1:
dec. |
bne
nov. |
rts

.end

00ha

.equ h'fffcO
h fffc2

on reset0, data, | ocate=h'0
| reset

on rom code, | ocat e=h' 00100

#h' 110, er7
#h' ff, rol
rOl, @1ddr

; Port 1=out put

#0, r 1l
ril,r0
ro

rol, @1ldr
wai t

ril

| oop

begi n ; Endl ess | oop

; Data Nunber

er0, @sp
#h' 10000, er 0

#1,er0
wai tl
@p+, er0

Fig.9 H8-3048F
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