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DESIGNING FOR CONTROL MOBILE OF ROBOT WITH PC

BY MR. CHAINARONG NOOTHNOMEBOON NO. 37012004

MR, WATTANA  MABUNDIT NO. 37012027

ADVISER MISS. MONCHARNOK SRISEARKARM

YEAR 1996

ABSTRACT

This project describes the principle of mobile robot , and application ET-18
mobile robot , and development the mobile robot in hardware and solfware. The
personal computer is used for control the part of robot. For the purpose to control
operate the part of robot by command from PC with PASCAL program. Data from PC
transmit to robot by data wire . The capability of project is control operate the part of
robot by use keyboard and control the part of robot to operate continue. The user

can developement software and hardware follow purpose.
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Mode 0 Configurations

CONTROL WORD #0
D? 08 DS 04 O3 D2 O1 DO

[Tl oo ]

CONTROL WORD #4
’ 07 D& 06 D4 03 D2 D1 DO

Lefefofo]1]o] o] of

8 8

A s PAT-PAD A}—Ff—PATLPAD
UMB2CS5A

4 perpca UMS2CESA __;__ perrca

0700 e c—[ 4 07.00 e c -[ 4
|—r—erc3pCO e PCIPCO

8

8 —+— PB7.P80 8 —72—-6‘874’80

CONTROL WORD #1

D? 08 0S D4 03 02 D1 0O

[1]ofe]ofo]of]+]

CONTROL WORD #5
0?7 D6 D5 D4 D3 02 01 0O

L fofolol+[o]of ]

[
A ——+8——PA7-FA0 A—r—rareac

UMB2CE5A » ums2cssal . 4
| —sPCT.PCa jomepePC7.PCA

07.00 ~———e| c -[ 07-00 c {
- pcaeco 4——-}1— PC3PCO
8 |—B-=pgr.rp0 8 —vaPm-Pso
CONTROL WORD #2 CONTROL WORD #8

07 08 05 04 D3 D2 D1 DO

[felefe]ofo[+]o]

©7 06 DS D4 D3 D2 D1 DO

Lidefofoft]o]+fo]

al—2+ earenn A2 pareno
UMa2CSSA ) UME2CESA M .
, [——ePC7.PC4 fo—y—PC7.PCA
0700 s c-{ ‘ 0700 =——s! ¢ -[ .
|—— PC3£CO f—lmme-PCIPCO

o2~ pg1.080

CONTROL WORD #3

07 08 05 D4 03 02 DI DO

{fofole]olo] "]

A
UMS2C56A

1

D700 w1 o]

L8, pareao
|2 perpca
-<—f:— PC3.PCO
'-—/e—- PE7.P80

8 [+—7—FB87.PB0

CONTROL WORD #7
0?7 08 D5 D4 03 02 01 DO

L [ofofe]e]e] ] ]

-

A F—rE:eparpac
umecssa|
ey mrPCIPCA
0200 e} < { «
je—pt——PC3£CO

8 G—I-——Pﬁa 7-P80
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CONTROL WORD #8

D7 DS 08 D4 D3 D2 DI DO

[]efol*[o[o]o]o]

07-00 =]

UME2CESA
L4 e pcrpCe
c-{

Ale B __pareag
4

L4« pcarco

8} oPB7.PB0

CONTROL WORD #9

D7 DG OS5 D4 03 02 O DO

DOODEEEE

0700 e}

UMB2CS5A
—y 3 epcrrca
¢

ale—y 8 _rareao

.__,4_‘_. PC3.PCO

a}—8epp7rpo

CONTROL WORD #10

D7 06 05 04 03 D2 D1 DO

L ]ele]+o[of+]¢]

0700 «— ]

UMB2CEEA 4
—r—e-pC7.PC4
c_[

Al /—a. -~PATPAD

4
—yf—e=PC3.PCO

ale—2_earre0

CONTROL WORD #11

D7 D8 05 D4 D3 D2 Ot DO

noonooon

07-Do ==

UMB2CSSA ‘
| S~pcrrca
{

Ajar® _parpa0

4
fo—v——~PC3.PCO

8l _rareno

CONTROL WORD #12

07 08 DS D4 03 D2 01 OO

Lfofof 1[+]of o ]

0700 o

Al ® _pareao

UMB2CSBA .

et pCr.PCA

= I .
4. rca

si 8 re7re0

CONTROL WORD #13

D7 D6 0SS D4 D3 02 D1 DO

ERVIOT

[o]o] ]

07.00 o]

8
A T PATPAQ
UMB2CSEA .
lo—pt—— PC7.PCa
¢ _[
e 4 ecarco
8 —IB—OPB7~P90

CONTROL WORD #14

0?7 08 05 D4 03 D2 D1 DO

L fofe[+]

[o]]o]

Alal pazean
4

o PCT.PCA

i /m
‘

e j«—2 _ roreso

CONTROL WORD 718

D? 08 D5 D4 D3 D2 D1 DO

||Io|o|||tlol|m

D7.00=+———e

Al—2— pareac
UMB2CEEA
le—rd_ pc7PCH

c
{ et __pC3PC0

8{—8 rareso
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RELEASE CHECK THAT KEY HAS BEEN RELEASE
RELRBASE LD C,00H

CALL SCAN (Sonldsunsuaunufd

IN A,11H

XOR OFF ling = FFH

JR NZ,PRESS

INC C

LD A,40H

CPC L AITU 4 1407 2

RET C : fnfdilasevua 1 RET

JR RELEASE + 2
PRESS CALL DLY10
JR RELEASE + 5

vnTsunsy Wunaassaeufidh yoddegluanmidesnuandelsi Teofims
SonTusunsudes scaN edsfuanuiiditnzuodldaseaey Taod Tlsunsuses SCAN
sasdmuniimsnefdfeeimimizanm 10 faddudt udmsemeulnd msld dds
RELEASE + 5 w1 nsslanludadumia RELEASE 12080 5 lud uasddy 44
ningtanssTannindumisveadiues uUBn 4 Tud FaTsunsudosveuanuidenil

Ae Tsunsy
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Tsunsuduaunufid
SCAN KEYBOARD BY OUTPUT TOROW SCAN

SCAN LD HL, LINE
LD A,(HL)
RLCA douhlunadaly
CP 10H  1Auuna 49
JR NZ,$+4
LD A,01H L Guduunad 1lny
LD (HL),A
OUT 10H,A
OUT 12H,A
RET

LINE DB 01H

) Ll - L TINY 4 e L4
damldsunsumuinne 10 Hadhind Fusn ¥ Tsunsuuugiesddnyasdy

Tdsunsumvnna

Tusunsudumiaanm 10 Saddurn
;DELAY LOOP 10 MILLISECOND

DLY10 PUSHDE = : SAVE DE
LD DE,1247 vl
DEC DE
JR NZ,3-1 : gl
POP DE
RET

' 4 '
HanTUsunsy SCAN  esuensmiusmsuanud uanundaladiozegly
Hiwanudh LINE Wudfe i519ensw1dh uaalanalAggeINLINE unzesas9aeums
nand  Tudfunedinilald Tro TsunsufuRdidmane fndunanasfu i hismaefa
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NsAmATYRUBUNN
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P - ] [V
U1 8255 CARD PORT (fgu#l SLOT voansuiamefuazAsasingaanesniungu
N5 89{ULUA ( DRIVER )

"X *2 *3
<

z
Mo
4
X
z

82FS ez2ss e25s

#3 #22 | #1

]

—/
)

—
]

LI

L
— N — o R ) .

SLOT FC

ANNUZUD 8255 CARD PORT

- Instaliation

¥
a o [ A o
N1SARNAY 8255 CARD PORT fUIATBIABURAADS PC
- Qv
A P4 A a P LA A P

1. Unaing POWBR vouaSonsuiunes PC siunou uazitladuasosnssn

° ] ] o ° t A
2. SET DIP SW. #1144 PORT 484 CARD lu1daseanusdiniiaves CARD duq

' o 4 a

3. 11 CARD lahidh ludunSesnsufuasd PC 119 SLOT PC 62 PIN

' ' a A -
4. aoawunan 34 PIN M lFnuldiSeudeensunastlansonoufinnes 14y



AT URMINIIUYDE 8255 CARD PORT laefiMuAms DECODE PORT o
AUMULBARTANADING

Hex Range Usage

000-00F DMA Chip 8237A-5

020-021 Interrupt 8269A

040-043 Timer 8253-5

060-063 PPl B255A-5

080-083 DMA Page Registers

0A X" NMI Mask Register

oCcX . Reserved

O0EX Reserved

200-20F Game Control

210217 ' Expansion Unit

220-24F k Reserved

278-27F Reserved

2F0-2F7 Reserved

2F8-2FF Asynchronous Communications (Secondary)

300-31F Prototype Card

320-32F Fixed Disk

378-37¢ Printer

380-38C** SDLC Communications

380-389°° Binary Synchronous Communications (Secondary}

3A0-3A9 8inary Synchronous Communications {Primary)

380-38F 1BM Monochrome Display/Printer

3C0-3CF Reserved

300-30F Color/Graphics

3EO0-3E7 Reserved

3F0-3F7 Diskette :

3F8-3FF Asynchronous Communications (Primary)

¢ At power-on time, the Non Mask Interrupt into the 8088 is masked off. ~

This mask bit can be set and reset through system software as follows:
Set mask: Write hex 80 to 1/0 Address hex AOQ (enable NM1)
Clear mask: Write hex 00 to {/O Address hex AO (disable NMI)

®® SDLC Communications and Secondary Binary Synchronous
Communications cannot be used together because their hex
addresses overlap.

91979 1/O ADDRESS MAP
M3 DECODE PORT 8255 ud CARD 914 lo% #ifiuoa 74Ls 688 103 ##lusa
A Y
74LS 139 uaz DIP SWITCH 8 PIN (142495 DECODE ifis Ia11150U50 SET DIP SW.
; o ] 4 o : 9/ ] @
MAUNUUVDT PORT v84 CARD 18 Taslunisusy DIp sw. tiuesdee s luasery

4
AMUUDY PORT Y89 COMPUTER PC Wu#ae 1o 8255 CARD PORT 9219 uivia
WBY® 12 PORT #8. 1 CARD
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XXOH PORT A (1)
XX 4H PORT B C1)
XX2H PORT C (1)
XXZH PORT CONTROL ¢1>
XX4H PORT A ¢2)
DECODE PORT XXSH PORT B (2>
XX6H PORT € (2)
XX7H PORT CONTROL ¢2>
XX8H PORT A ¢3)
XX9H PORT B ¢3)
XXAH PORT € (3>
XXBH PORT CONTROL €3>

M Y P > %
M99ULU0S DECODE PORT 14 1aens1su DIP sW . SaRiiAuniuf1 ADDRESS

1 d o > i d
WU [UITIANA MUY 300H 98 SET DIP SW. Al

SET DIPSW #PORT

HON:O

ﬂ oFF = 1 PORT 3@0H
A A AQ
7358928848388 ¢%¢%
1@

oN

nﬂangﬂﬂa a 0 1 2 06 OO0 X X X X

3 5 <

1 2 X 4 5 6 7T e

A A A A AAQAAR A

4557091:1

Rocker Switches Slide Switches




PAY
PR2
PA4
PAG

PB@2
PB2
PB4
PB6
PC@
PC2
PC4 -
PCE
VCC
GIND

AWNUUBMINNYIAIUBY 8255 CARD PORT as SLOT 984 COMPUTER

© @
®®
®®
®®
@ @

PAR1
PA3
PAS
PAY
PB1
PB3
PBS
PB7
PC1
PC3
Pl
PLLRL

RES

Rear Panel
Signal Name Signal Name
(11} —d = H-n Py ¥ ven —— wecHcx
SAESET DAY R ) - - —{-t— o=
sV 4 44 —f4-t———- 06
“ao2 —_——t . M — - —l4-f——-~ .08
svoc 7_ H — S 1]
0R0O2 H— - 03
v 4 H A4 — m
~CARD $1CTD 4 - w01
12V 44— -—-1 08
suy H— 810 a4 /0 CH ADY
HEMw S5 -4 YY{]
MEMA - -4 Y]
ow t— 4 A
104 H— =4 an
-OACK3 9 . -+ atg
+ORQI e — ‘AlS
BACKIL H-—- — A
«0A0) . “H — —— e rAQ)
oacKe r.».. -4 a2
clocx H— e Az (T}
“ro? 1 - — at0
«IRQE 4 — -t <A
wRas S — - =
Hnae um 1 — — A7
«tRad = - 3 - Ak
-QACK2 - 4 Y 11
K — — Y]
“ALE 24 —4 — )
"y H— —44 A1
+asc H- —+ a1
“GND __J-—nl an -—4 e
Comp i Side

IngUduuduMIvB U HNANYea 8255 CARD PORT (Hussil

PINNUMBER 1-8 fi®
PIN NUMBER 9-16 fig
PIN NUMBER 17 - 24 fig
PIN NUMBER 25  f®
PIN NUMBER 27  fi®
PINNUMBER 32  f®

PAO - PA7

PBO - PB7

PCO - PC7
VCC
GND
RESET

1Ay 8255 CARD PORT 98l SLOT 34 PIN 3 9 lu 1 CARD
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demedygdayann s255 CARD PORT Tudanin DRIVER daif

PORT PA1 484104 8255 fafl 1 1 PA4 - PA7 wamuuw‘lﬂanwiﬂmﬂu
mmﬂﬂmﬂmawqwﬁmwmﬁ’anuwmuuﬂum (FRONT WHEEL TURN) Fidnadialily
uﬂmamquwﬂmqﬁ’anuwmuuuuﬂ i m7

PORT PB1 ¥84'0% 8255 #aft 1 ¥ PB4 - PB7 mﬁwuw'lﬂunwsmuqu
amﬂ‘ﬂwamawqumumuemuaum (HEAD TURN) wwaﬁmﬂﬂwemamqumum
voausuaiiu M1

PORT PC1 ¥84 |08 8255 &7l 1 W pca - pe7 sipeounlgasesnan
Au 7% wewmefTuinaouldoniy (FRONT WHEEL MOVE) #a#e 3% uoimnisuiniow
W donyu flu ms

PORT PC1 84 168 8255 daft 1 W pco - PC3 Aeamun lganeeraau
nuioenavesruoud (SPEAK) sdsdumunuidseyavesiuond i sp

PORT PA2 98410 8255 fail 2 W PA4 - PA7 demuunl1l§aaaesnan
qumﬁﬂﬁwamafﬂ'auwqumwwnn{utjuﬁ (SHOULDER) #doaitlenswmefdaumyu
AuvuvBIusud [y M2

PORT PB2 ¥94104 8255 #iit 2 W PB4 - PB7 sieeeim T§aransman
f]ummJ'ilwamaimuummwﬂmwwmnuﬂuﬂ (ARM EXTEND') fdemiiawomed
dvdauarnauyuvesuoud 1ty M3

PORT PA3 o410 8255 #7fl 3 W Pa4 - PA7 demuunlalfansesnauqu
mﬁﬂ?jmama*fd'mnquﬁanﬁwmn‘uuuﬁ (WRIST ROTATE ) sdoaisittleunimedain
nyueniluvesuoud du Ms

PORT PB3 v lod 8255 #a#l 3 1 PB4 - PB7 soeroun lulfaressaauny
mﬁﬂﬁwamas’ri'zuﬁnnﬁman{uuué’ (GRIPPER ) Meomi/Tuemedaufoniuves
uoud il Mo

PORT PC3 vo1'lod 8255 afl 3 1 pca - PC7 dsauunllfaasesnau
f]umﬁﬂﬂwamai’dawquﬂaﬁanﬁwau{uuuﬁ (WRIST PIVOT ) et ilensined

daunyudedioniluvesuoud flu ma



g

HEAD TURN

sHOULDER A

o

- )

~—
Y

TURN

A

. 77/ ARY
\.\ % & S 5 :\
;;%%%? /?%%1// _ éiﬁ' LN
%/’////////////////// I\ 4 ROTATE

7
- ﬂ%%%%%%?ﬂ7ﬁ/ /
%) v - .
% ///7////////
422?2222

||

Iy

iz

JueraegUsnvoauoud BT - 18
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4

unn 4

ay 4' 1 4

mmdenTusunsufteniuqumahauvesiuous uiiios 19T0sunsy PASCAL
ihuTusunsufadetuerdmuniaunuguimequesfuoudlaold 8255 CARD PORT
msfhHuR ADDRESS Y99 PORT #149904 8255 CARD PORT Iiflugail
PAL = $300
PB1 = $301
PC1 = $302
PA2 = $304
PB2 = $305
PC2 = $306
PA3 = $308
PB3 = $309
PC3 = $30A
fMuA ADDRESS 984 THT CONTROL PORT #149 484 8255 CARD PORT ¢
Fusteil
PCONT_1 = $303
PCONT_2 = $307
PCONT_3 = $30B
fnuasianIuqunaiiuees 8255 uaasi Iy Tnua o uandiy
OUTPUT PORT Manus
PORT[PCONT_1] :=$80 {PA1,PB1,PCl = OUTPUT PORT}
PORT[PCONT_2] :=$80 {PA2,PB2,PC2 = OUTPUT PORT}
PORT{PCONT_3} := $80 {PA3,PB3,PC3 = OUTPUT PORT}
fmun DATA Anq Taofmualugilues ARRAY [.....] fvusvisuasseie
ARRAY U#iny ARRAY #ail
SP_DATA = ARRAY [1.4] OF BYTE {(fluaya)
FR_DATA = ARRAY [1..4] OF BYTE {m&'uﬂ‘il’wamafnqummﬁnmﬁm}
RV_DATA = ARRAY [1..4] OF BYTE {mﬁﬂ‘ﬂquama'fnqummﬂumﬁm}
MOVEFORW_DATA = ARRAY [1.4] OF BYTE {# & ueine7 fouyuidumi)
MOVEREV_DATA = ARRAY [1.4] OF BYTE {#A % usiney denyuneends)
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S

C_DATA = ARRAY [1.2] OF BYTE {inde{ doyaiioning)

smuamseaiudeya uazimuanwesdoadig
DATA_OUT : SP_DATA = ($10,$10,$10,$10)
DATA_OUT! : FR_DATA = ($01,$02,504,508)
DATA_OUT2 : RV_DATA = ($08,$04,$02,501)
DATA_OUT3 : MOVRORW_DATA = ($03,503,503,303)
DATA_OUT4 : MOVREV_DATA =(50A.$0A,$0A,$0A)
CLR_DATA : C_DATA = ($00,500)

fmua soumsvyuves adElwswed s AFuemed

FOR I:= 1TO 4 {$Iussumsiiaiuesquswas)

FOR X:= 1TO ($1MIUTBUMIHYUUBINDIAGT)

¥
WU FOR X:= 1TO 100 {sfihumesasvyu = 100 x 4 STEP}

< Y < @ ¢

fmum PORT Noxiheyaeenti QUTPUT w84 8255 Mla uazwesalavas 8255
v 2 2 4 '
iy wisursdmusdedeyanideanisifesn outeur

< o 4 d
PORT [(Woinnideamsvzihifeyasen OUTPUT)] = Foteyaiideens

1 & <
15U PORT [PA1] := DATA_OUT [I] {4830%8 DATA_OUT panfinese PA1}

fvuansnuanamshiuesmsaieyasen OUTPUT

. oy ’ a & - a
DELAY({1iaWieamsninaaiiu 171000 Suifims)))
1 o 1 a
¥4 DELAY(10) { 1303#1MU34 = 10 / 1000 Jufl }

A10813 1151n5u

PROGRAM_CONTROL_ STEPPING_ MOTOR : { %8194 11sunsy}

USES CRT :
VAR 1:BYTE: {MruariaveIAly;
X * INTEGER :

TYPE ER_DATA = ARRAY [1.4] OF BYTE : {fimuﬁ%mmwﬁmm%qm
CONST PA1 =3$0300: {fnusdwudsead )
PCONT_1 = $0303 ;
DATA_OUT : FR_DATA = ($01,$02,304,508) ; {fiMua DATA}
BEGIN
PORT [PCONT_1] := $80 ; {PA1,PB1,PC1 = OUTPUT PORT }
FOR X := 1 TO 100 DO {fMYUATBUMIHYUIBINBIADS )
BEGIN
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FOR I:=1TO 4 DO {fmuaseumstiaiu}
BEGIN
PORT [PA1] := DATA _OUT[I]; {fimuﬂwa{mﬁﬁufaqnaan}
DELAY (50) ; { fmusamynunia}
END ;
END;

o A
Tdsunu pascaL awnsa coMpiLe Mg ¢ FLE )iifvwanaiily Exe e
4 4 4
azmnlumsFonldon iess 1 lusunsufiensaon 4oldd uuding ENTER
4 o
e RUN Tulsunsuiuld



$AIAAAAAAAAAANAAAAAAAAAAAAAAAAAAAAAAAAAAA9404AAAAAAANAAAAAAARAAAAAAAAAAARAY

'l

RoBOT CONTROL WRITH PC ]

Hain Henu [}

]

Please Enter Your Selection ‘ [

[}

SAAAAAAAAAANAAANAAAANARANAAANAAAAAAAIARIARANANAMRRAAAAAAAARRRAAAY &

[

A} CLEAR DATA OF RoBOT H) KEY CONTROL MRIST PIVOT §
B) MENU TEST ROBOT 1) KEY CONTROL WRIST ROTAT

C) &UTO TEST! J) KEY CONTROL GRIPPER

B} AUTO TEST2 K) KEY CONTROL NHEEL TURN

E) KEY CONTROL HEAD TURK L} KEY CONTROL WHEEL HOVE
F) KEY CONTROL SHOULBER ) SET RoBOT
6) KEY CONTROL ARK

- B - -BE - BE 3N BN 3 3N 3R -
- B e T T R R

ARRaRIaRAnARAIAAAANAAAIAAANARAARAAAAAAAAMARAAAAAAAANRAAAAAAARAAAA

Direct Access Version 3.1

F{ Help f2 Haintenance F3 Info F10 Exit

ARARAAARARANAMAMARTATAARANAARAAAAAARAATANARARARANAAAMARARARARARARARAAAAAAANA

HYARUMITNIUYBITIUANN VDI UUA
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Clear data
993 Driver circuit

wannannuIuiT
783 Robot (M1-M8)

y

fogeanfiaenanoy
(M1-M8)

=

\®8n Direction Tun1tnngey

tlau 'lﬁmmmmunmaf
MAunmesoy

ipan 2L@on Direction

Tummaeay Yoo—P

No

v

[weanvaseudaunn
783 Robot

FLOW CHARTVageLIMIINNnutesdausinjuanjuest

69
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ANBUSNITVNIUYDS FLOW CHART

nngluuuees FOLW  CHART  Tdsunsumsdeunisyinnusesdausne seeiuy

v v

fUARTNTURBUNTRNITUAIY
TUADUT 1 BuAUMY START
JURAUT 2 %MnN? CLEAR DATA 9839947 DRIVER vesdifutlanainasiialaly

b4 1 4 '

Tdoyasniag
Tureuil 3 Rennageudausne] vesura Taefiy (M1 -M8) avdmngd

-3

wihasreufiame Taumaunsaifenfiasnageunisinanuussydousesiuaudls

v ! ' t

Tunewil 4 fuda@eniiaznagen (M1-Me) azfiinefirainszvduegnioniiay
or o i
Fudaden
:’ N‘ o« <y A bl 1
Tuneuhl 5 unisidenfidnis (DIRECTION) lunisnmdeuaziiyilsngetjisn
garnidenfiAnanisitnusesususli

¥ 3 1

Tumeuil 6 teudtuiureuzesema flunesmageyl

funeun 7 WunsuBeudauReulavidndadainis@en DIRECTION dall A%
ar o :’/ -al d; -y - (700 N - - &6 ¥ o
navldvinluduneud 5 Wedandienslunivadey  wid sl FasnnsdendidAniaS e
Vv
Tutusnauselyl
fureauil 8 WWennageUNITYINIUAIUA Y8 uB U

4 - H P - o Y oy - - o
TURBUN O Lﬂuﬂ'\TLL?ﬂULWﬂUN’ﬂu‘h}ﬂQqﬂqﬁ’ﬂ\?ﬂ"l?ﬂ'ﬁzm@ﬂﬂﬂﬂ@uﬂ"lﬁ“ﬂqﬁquﬂ@ﬁ

] ] 1 £ Iy o ° :« 1 Y (53 -N' °
ﬂ’Juﬂ’N"] PBIRUEUR nlunau'l,ﬂmiwuﬂfau 4 LLWIQ’\hIWﬂ\‘iﬂ']i"ﬂ@&iﬂﬂﬂ'ﬂﬁﬂ’]ﬁ‘ﬂ"ndﬂ‘u‘ﬂ‘ﬂﬂ

Yueudn Wit luduneudaly
fumaunl 10 {un1saunisineures FLOW CHART
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TsunsuNA 401N1TNIU

duldsunsuildvageunsyinauesjususd  Inaagnadeuniminausessewmes

! v
<l or

Wive 8 A9 uszvageunsnuTeINATdtaynvaiueus  Iaenis

ar

EEEELEN
nageunsisejusu awnreSenldanisuns@ided Kevs Tsuunsuazidng
nsvinsulnedaluaded

C\KEY1

nAYN ENTER

‘l’ L4 o ﬁ’l’
ATUAAIHINULNAR AN

THE NUMBER TO CONTROL OPERATION OF ROBOT
0 : CLEAR QUTPUT OF DRIVER CIRCUIT (CLR)

1: CONTROL HEAD TURN OF ROBOT (M1)

: CONTROL SHOULER OF ROBOT (M2)

: CONTROL ARM EXTEND OF ROBOT (M3)

: CONTROL WRIST PIVOT OF ROBOT (M4)

A A W N

: CONTROL WRIST ROTATE OF ROBOT (M5)

(&)

. CONTROL GRIPPER OF ROBOT (M6)

~

- CONTROL FRONT WHEEL TURN OF ROBOT (M7)
8- CONTROL FRONT WHEEL MOVE OF ROBQT (M8)
9. CONTROL SPEAK OF ROBOT (SP)
10 - EXIT PROGRAM
SELECT THE NUMBER TO CONTROL OPERATION OF ROBOT

Wa RUN (Usunss KEY! azuwamsuafintinenfaudninssenoiutneuy Lazas

< « ¥ = ' d‘ o 1 ' ]
d Lﬂ@ﬁ‘L‘ﬁ‘ﬂﬁ‘ﬂ?$‘Wﬁ‘U"ﬁ]§] WwaiuArealdsun THEBU AN

Tsunsa 0
Weunsaildulusunsa@ildd iy CLEAR deys®  OUTPUT wes  DRIVER

CIRCUIT yjnda e lililidayadng
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0
ENTER

v
nefusunsatlazliudmannsyinarultisu

Qsunsy 1
Wrunaatifullsunsufildivadeuniamyuiaesjusus (HEAD TURN) Qzudmg

¥

[N

=he

ENTER THE DIRECTION TO CONTROL MOTOR
0: HEAD TURN LEFT
1. HEAD TURN RIGHT >
2. EXIT
usrarfinesiveinssniuey (esinmssefURe 0, 1.2 Ssasusnanaind,
na 0 Wunayusiauesuslivnedae
N1 duneuyusiaususlivigyan
STuAnILa AL
ENTER NUMBER OF STEP TO MOVE
(ﬁﬂwﬁ'\ucusﬂnlummu ufanm ENTER)
na_2 duniseananlisunsutas
EXIT TO PROGRAM

Wsunsy 2
Tﬂsuna‘uiﬂuﬁ?ﬂmnm?ﬁi’ma'aummqu"lua' (SHOULDER ) ayudnqnasai
ENTER THE DIRECTION TO CONTROL MOTOR
0: SHOULDER TURN ANTICLOCKWISE
1: SHOULDER TURN CLOCKWISE
2. EXIT

s 0 Wunsmpundresyusudifindeusiag

ne 1 dunmmmyulvsseajusudliindoudity
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o

axdmngtieraudall
ENTER NUMBER OF STEF TO MNUOVE
( ldsruauseulunisvyuudone ENTER )
nm 2 sananlisunsutiag

EXIT PROGRAM

Qsunsu 3
T.Uﬁ'l,mmﬁtﬂu‘iﬂnmmﬂllﬁ'ﬂMfaumsﬁmu,awmwumqﬁuﬂum' ( ARM EXTEND )
SRR,
ENTER THE DIRECTION TO CONTROL MOTOR
0:ARM PULLING
1:ARM EXTEND
2 EXIT
N 0 {unsvauauesunus
nm 1 WUNNTEALIUIDIYURIUG
QUAPHE AL
ENTER NUMBER OF STEP TO MOVE
(ldarususerlunsvyuusang ENTER)
nn 2 Wuniseenainitsunsusias

eXIT PROGRAM

Tsunsy 4
iﬂnmm?ﬁﬁuiﬂmnwm%wmaﬂumwgu WRIST PIVOT agudmsdensnudisil
ENTER NUMBER OF STEP TO MOVE
0 WRIST PIVOT MOVE ANTICLOCKWISE
1: WRIST PIVOT MOVE CLOCKWISE

2 EXIT



na 0 Wlunevyu WRIST PVOT iaReufias
nn 1 Wuntavyu WRIST PVOT Iindeuiiiy
SUAMINARIT]
ENTER NUMBER OF STEP TO MOVE
(Addrusurevlunisuyuudona ENTER)
ns 2 luntreenaintisunsuties

EXIT PROGRAM

Wsunsy 5

o/

TﬂsLLnTnﬁLﬂuTﬂ?LLn?umi’wma@ummgu WRIST ROTATE Qzudnauasis
ENTER THE DIRECTION TO CONTROL MOTOR
0 : WRIST ROTATE ANTICLOCKWISE
1 WRIST ROTATE CLOCKWISE
2. EXIT
ne 0 Wlunasuyu WRIST ROTAE naudiuunfing
Ao 1 dlun1suyu WRIST ROTAE anwdinunin
ATuAnIna ALl
ENTER NUMBER OF STEP TO MOVE
na 2 luniseenainilsunsuties

EXIT PROGRAM

Wsunsy 6

[ %

Wsunsitifulisunsdildvagernuiiy ( GRIPPER ) Azud 93516 AT,
ENTER THE DIRECTION TO CONTROL MOTOR

0 : GRIPPER MOVE EXPAND

1:GRIPPER MOVE GRIP

2 EXIT

74



75

ns 0 Wuntsdneen (EXPAND )
an 1 Wuntsuliugn (GRIP)
ATUARIHAGIE
ENTER NUMBER OF STEP TO MOVE
(Adarususeuluntsvyuudans ENTER)
na 2 Junisaanainiydsunsuees

EXIT PROGRAM

Tlsunsy 7

Wrunsuidulusunsunldmadounisvyuda ( FRONT WHEEL TURN ) azudnd

=
2
2
&Q
=2he

ENTER THE DIRECTION TO CONTROL MCTCR
0: FRONT WHEEL TURN LEFT
1 FRONT WHEEL TURN RIGHT
2 EXIT
na 0 JunienyudeWlinedre
na 1 dunisnyudalilinisean
sudnsnadieon
ENTER NUMBER OF STEP TO MOVE
(ldarususerluniInguudans ENTER )
ns 2 Wuniseanannidsunsutes)

EXIT PROGRAM

Tsunsy 8

Weunsutwdulsunsuildmmasunisvyufeldifuninuasnesuds  azudasnasa

twd 13

ENTER THE DIRECTION TO CONTROL MOTOR
0 - FRONT WHEEL MOVE FORWARD



1: FRONT WHEEL MOVE BACKWARD

2 EXIT
o 0 Dunsvyufeliindeudiudrami
na 1 Wunsuyudeliiadeuiliinongs
ATUAMHA AT

ENTER NUMBER OF STEP TO MOVE

ne 2 dunseenanidsunsutien

EXIT PROGRAM

Wsunsu 9
LﬂuTﬂTM?uﬁliwMﬂum:‘ﬁwﬁuamowﬂiﬂmn QEuAMIN AR
ENTER THE DIRECTION TO CONTROL SPEAK OF ROBOT
1 :éPEAK OF ROBOT
2:BEXIT
na 1 unimndeussandeayn
nm 2 Wumreananlsunsusies

EXIT PROGRAM

Qusunsy 10 .

v

Wiulsunsuiilieenanntulsunsavdnyialsunsuny (EXIT PROGRAM)

ilttti'iit'!ilii'tttti"i'.*tt'tﬁ"i"titﬁ'it'."'t't'ﬁiii!"ﬁiiti"'l'
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FLOW CHART

CONTROL ROBOT BY KEYBOARD

(  START )

y

Trunsaayudn

y

iendourlrvnauyeajuenst

dﬁmmmouquﬁwﬂsﬁjﬁfn (M1-M8)

4

AILANMTINTUTENRlTEnaL

T0NjuBUFRaE ARROW KEY

y

fanINNTALANSULTENaL

DU

y

Tsunsuiuyudn

aananidsuny No—»

Yes
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ANTY9IUBY FLOW CHART

v

M3YN9UYBI FLOW CHART vaatilsuns CONTROL ROBOT BY KEYBOARD &

d' Ll ] { v L o dl‘
dansanazisenaaunudiusine senjutudliie Inenmafenantusunsumyudn 3
dnnlrvnauvesjuruimiflunisntuguiiionnn 8 dou umsaounudaussnayyes

jusuransorsuguldlauns 1 iRduesa(ARROW KEY) $8015¥197ut8q FLOW CHART
annsoeduneutuneunssielyi

7 ) )
dusaun 1 Fusunisvineu

t
i

TUABUN

Re

2 Whgllsunsuingudn Tasazudnadoutsynanuea AN 4893 utUsT
- - . - 3
uReun 3 andaullsvnevvnsjususmaesnisaougu

Qe

e

Tusesfi 4 AouguATIITuYedauszneuTeMjuruAFae ARROW KEY Felu

menauRNuAszdIusenfunus  rradlifadiuRtlen  lunersunuudazdon  Seax
atune ludouvasnisinusestilsunss

Tunerd § lunseanannismaugudautszneLauLu
Tumauf 6 nAUEgiuymdn

Tunewd 7 Iut?uﬂﬂuﬁquﬂmﬂﬁwuumﬁ"ﬂu‘lmﬁ'\'lsié’mmrﬂﬂnmniﬂmm‘uﬁlﬁ
névlvinlutumeud 3 uidhdaaniseenaintilsunsufasainludumeusely

Y ]
Jumaud 8 Wuniraumsinarureslysunsy

ﬁtii*l*"iti'!!ﬁ*iiﬁi!'tiiiﬁﬁi'!!titkﬁ!i REATRRATARRRAARARR R o ERARANARREA R AN RN
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n3vieueeslilsunsy CONTROL ROBOT BY KEYBOARD

v T
naviugesidsunsy CONTROL ROBOT BY KEYBOARD & #nunsafiazaaviny
naviusesiusuialaenisldy ARROW KEY anudiufiad Tanis@eniazacue
v [
daurlsvneusine geajusuiiy Teavuudedsutsenevsenjuudliidy 8 dou  uae
all ' 1 4 Ll -nl‘ 3 ]
aunranazpIuANdIusine vesfusudld lunsienfiarasuauusudlusunsausas
douszinngeguullsunsuymdnuds  wiedlilfeylullsunsumyudn  Widen

TWrunsunaadn MENU dounisvinsnuaeslusunssazasute Lg s

Tsunsudaui 1 (HEAD OF ROBOT )

szdlullsunsupaugunisinauyesdouiavesjueud fivdhasazdmngdanny

e
Zs
=De

" MENU CONTROL ROBCT WITH KEY BOARD *

" USE LEFT ARROW KEY TO CONTROL HEAD ROBOT MOVE LEFT *

" USE RIGHT ARROW KEY TO CONTROL HEAD ROBOT MOVE RIGHT "

“ ESC TO EXIT

waN1snALANlAlaBnIINe LEFT ARROW KEY uay RIGHT ARROW KEY
%qluﬂm:ﬁ'nmﬁﬂ“gnm%ﬁwmzﬁmngﬁ@mwﬁﬁﬁ

" NOW ! THE HEAD OF ROBOT IS OPERATING ”

tnafd £sC azeenluéalusunsumyudn

TWsunTndaud 2 (SHOULDER OF ROBOT )

dulisunsunaugunisyieudeulug (SHOULDER ) vassuus finthasazilm
Agdennudail

“ MENU CONTROL ROBOT W!ITH KEYBOARD "

© USE UF ARROW KEY TO CONTROL SHOULDER MOVE UP ”

" USE DOWN ARROW KEY TO CONTROL SHOULSER MOVE DOWN *

" ESC TO EXIT ”

s11ansofiazuguldingniang UP ARROW KEY uay DOWN ARROW KEY
?fil\ﬂummxﬁ'nmﬁﬂﬁuﬁﬂ@@@zﬂmng&iﬁaﬁ

“ NOW | THE SHOULDER OF ROBQT S OPERATION "



80

tnafe ESC aveenludaldsunsaiuymen

Wsunsudaudi 3 (ARM OF ROBOT )

duldsunsumougunisiieuludiugssnistiausevausu ﬁuﬁwmxﬂmng
Hemanugisi]

" MENU CONTROL ROBOT WITH KEYBOARD

" USE UP ARROW KEY TO CONTROL ARM MOVE PULL "

" USE DOWN ARROW KEY TO CONTROL ARM MOVE EXTEND *

“ ESC TO EXIT *

mmmm‘ﬁ'@:mu@ui&ﬁ.mﬂmmm UP ARROW KEY Wiz DOWN ARROW KEY
luurux?";ﬂmﬁﬂﬁuﬁwmzﬂsmgﬁdﬁ

“ NOW | THE ARM OF ROBOT IS OPERATING *

(nafd ESC azeanlldlusunsimyndn

Wsunsudoufi 4 (WRIST PIVOT OF ROBOT)

Duldsunsuasugunisvinuludsunyudetiovesuerus ﬁuﬁ’m@@:ﬂmn{]
YNt

" MENU CONTROL ROBOT WITH KEYBOARD *

" USE UP ARROW KEY TO CONTROL WRIST PIVOT MOVE CLOCKWISE *

“ USE DOWN ARROW KEY TO CONTROL WRIST PIVOT MOVE

ANTICLOCKWISE

" ESC TO EXIiT

aasnTazAILANNERUlETaENR UP ARROW KEY UWaz DOWN ARROW
KEY ‘%\a'l,wm::ﬂmﬁﬁwﬁwmz@zﬁmﬂ& Honanudnd

" NOW | THE WRIST PivOT OF ROBOT 1S CPERATING

dnefe ESC azeanludilusunsuiuyndn

Tdsunsudaun 5 (WRIST RCTATE CF ROBCT

Wiulusunsuasusunsiinuludaunyulievtiveenjueus  uthasasdsng

3/ o ﬂ:’l’
YAAINEIU
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“ MENU CONTROL ROBOT WITH KEYBOARD *

" USE RIGHT ARROW KEY TO CONTROL WRIST ROTATE MOVE RIGHT *

“ USE LEFT ARROW KEY TO CONTROL WRIST ROTATE MOVE LEFT "

“ ESC TO EXIT *

wannfiazasugunsiulilanna RIGHT ARROW KEY usy  LEFT
ARROW KEY Tulutniznaftfuihasas Usngdennandail

" NOW | THE WRIST ROTATE OF ROBOT IS OPERATING " -

thnmAtl ESC aveanludalisunsuiiyuén

Wrunsudoud 6 (GRIPPER OF ROBOT )

Whillsunsuililunsmaugudaulieviutenjusud  Futhassslmngdenany

25

“ MENU CONTROL ROBOT WITH KEYBOARD

“ USE RIGHT ARROW KEY TO CONTROL GRIPPER MOVE GRIP *

“ USE LEFT ARROW KEY TO CONTROL GRIPPER MOVE EXPAND *

“ ESC TO EXIT ”

sansaTaznauAunIinulAlatna RIGHT  ARROW  KEY et LEFT
ARROW KEY Falusausiinane! fntihaeazilmnglensndiil

“ NOW I THE GRIPPER OF ROBOT IS OPERATING

dnmfel £SC aveenludalusunsuiyuén

Wsunsudaud 7 (FRONT WHEEL TURN)

Lﬂuiﬂmnwmﬁummququm?ﬁqmuludquuzg’uéﬂﬂmﬁuﬂuﬁf fiuthasazils
ngdianamAsi]

" MENU CONTROL ROBOT WITH KEYBOARD "

" USE RIGHT ARROW KEY TO CONTROL FRONT WHEEL TURN RIGHT *

“ USE LEFT ARROW KEY TO CONTROL FRONT WHEKK TURN LEFT *

“ ESC TO EXIT ”

mmmmﬁﬁzmuqumsﬁﬁmulm"imﬂnm RIGHT ARROW KEY uaz  LEFT

ARROW KEY Talusaiznafasimngdensuasil
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“ NOW ! THE FRONT WHEEL TURN OF ROBOT IS OPERATING *

thnafdl EsC aveenlufalisunsuiyudn

Wrunsudoudi 8 ( FRONT WHEEL MOVE)

LﬂuTﬂmm‘u"ﬁ'lﬂummouqumﬁ“ﬁwmuludqué'mam'uﬂuﬂ' ﬁ'uﬁﬁqmzﬂmng
famauiat

" MENU CONTROL ROBOT WITH KEYBOARD *

" USE UP ARROW KEY TO CONTROL FRONT WHEEL MOVE FORWARD *

“USE DOWN KEY ARROW TO CONTROL FRONT WHEEL MOVE

BACKWARD "

“ ESC TOEXIT

s1ETaTazAANN1NNATALNA UP ARROW KEY uay DOWN ARROW
KEY 'ifqlwmxﬁnmﬁﬁa:ﬂ?ungﬁﬂnaﬂuﬁuﬁﬂaﬁqﬁ

“ NOW ! THE FRONT WHEEL MOVE OF ROBOT IS OPERATING

dnedtl ESC azeenludallsunsaayudn

itii.'l"*ii!*ﬁt'it'*ﬂit'tﬁ!i"'tiiiiti!..‘*'i'iii!*‘ﬂi!*'ﬁl*iiﬁ'*i!i‘*i’ti*ttiﬁi*i*



FLOW CHART
83
ROBOT CONTROL BY COMPUTER ( AUTO TEST2)

( START )

y

UAMNIMINIUIE SOUND OF ROBOT

y

SHOULDER OF ROBOT IS TURNING

y

WRIST PIVOT OF ROBOT IS TURNING

y

WRIST ROTATE OF ROBOT IS TURNING

GRIPPER OF ROBOT IS MOVE GRIPPING

HEAD OF ROBOT IS TURNING ANTICLOCKWISE

y

SHOULDER OF ROBOT IS TURNING

y

GRIPPER OF ROBOT IS EXPANDING

y

ARM OF ROBOT IS EXTEND

y

GRIPPER OF ROBOT IS GRIPPING

y

ARM OF ROBOT IS PULLING

4

HEAD OF ROBOT IS TURNING CLOCKWISE

;



\

FRONT WHELL OF ROBOT IS TURNING

y

FRONT WHELL OF ROBOT IS MOVE FORWARD

L

ARM OF ROBOT IS EXTENDING

GRIPPER OF ROBOT IS EXPANDING

y

ARM OF ROBOT IS PULLING

y

FRONT WHELL OF ROBOT IS MOVING BACKWARD

Y

WRIST PIVOT OF ROBOT IS TURNING

y

WRIST ROTATE OF ROBOT IS TURNING

END

FLOW CHART

ROBOT CONTROL BY COMPUTER ( AUTO TEST2)

84
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FLOW CHART
ROBOT CONTROL BY COMPUTER ( AUTO TEST2 )

AN FLOW CHART AglaAIN1Isn191uaeditsunsy AUTO TEST? Felulsunsutiidly

ar O

Wsunsunageumsinnusasjusudiuudatud®  Iapasiinns dslijusudviiusesaingn
P o = - ¢ al‘ - —:’l’ ¥ o L £ l ° ] aal 1 1
vildld@nqavils  reulszBunivsunsuliassosinlhjusudeyludumisaaBudurey

dl © ' —a’ v =« o 2 ° 9 1 o g as
( TAWNgAERAUTITIgENTanwuaeels lunisivus st unisasduvudiutysunsy

AUTO TEST2 #1981 ) T9N11%191U884 FLOW CHART aiasTisunsy AUTO TEST2 avsiune

¥
wWudureule sl

We RUN Tsunsu AUTO TEST2 annlusunsst MENU

o

' ¥
1. futudavyaeanuiuaziivinaeasunngfenausall

“NOW I IT [S THE SOUND OF ROBOT”

ar

1} t Vv ! v
2. iureaugudazlARLTTUSIuIL 500 afiluasiiviiaasslsngdie il

“NOW ! THE SHOULDER OF ROBOT IS TURNING”

13

- ] Ly d' srl'a,ll [ 3 ‘HI L v o
3. UBNBUNYULUARTLARBUNYUITUIU 100 ﬁLﬂﬂLLQ%W%U’W@@SU?’]H{]%@?N’]NM\i

o
“NOW ! THE WRIST PIVOT OF ROBOT IS TURNING”
4. detiovliuvesususimyuainidnunfnidius 100 mﬁmmxﬁ'nﬁwm:ﬁmng
fomaudall
“NOW I THE WRIST ROTATE OF ROBOT IS TURNING”
5. Newluvesyususasuiiudindiuau 100 mm’ﬁua:ﬁuﬁwa%ﬂmng%ﬂmuﬁ’aﬁ
“NOW | THE GRIPPER OF ROBOT IS MOVE GRIPPING "
6. dawinuesusudavieiauiinauduunfnidiusy 400 afitlussiivdhanazis
ﬂgi’f@mwﬁd‘ﬁ
“NOW ! THE HEAD OF ROBOT IS TURNING ANTICLOCKWISE *
7. uruvesjusufaziAfoudi ssindumiafnduoy 500 auiluasfintianazm
ﬂgﬁfamfmﬁ'\aﬁ

“NOW I THE SHOULDER OF ROBOT IS TURNING”
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v

8. Neulluvejuaufarigneenndiuay 100 aiy (Lﬁ@?{@wﬁuffiwm) o e
apaztlngdennudiil
“NOW | THE GRIPPER OF ROBOT IS EXPANDING "
9. d23ururesyusufasiineananusy 600 m[?nJLLa:i‘/';wﬁwmzﬂmﬂgi@ﬂmuﬁqﬁ
"NOW ! THE ARM OF ROBOT IS EXTENDING "
10. devTiuseiuausdazuiiudnundiuou 100 gy (¥ansvdudsens ) uasiiuti
seaztsngdenausel
"NOW ! THE GRIiPPER OF ROBOT IS GRIPPING "
1. T2UIUYBIjuB Az AdnaIuIY 600 mﬁmm:ﬁuﬁwm:ﬂmﬂgi@ﬂmw‘i’aﬁ
“NOW | THE ARM OF ROBQT IS PULLING*
12, douinvasjurusdasuyumuidudiuon 400 afdnfurssumisRnuasiiviin
asazlmngdienausi
"NOW | THE HEAD OF ROBOT IS TURNING CLOCKWISE "
13, fevesjutudasuyuisadauaznudonduiniumiiisussiviaeasn
nptemaui
"NOW | THE FRONT WHEEL OF ROBOT IS TURNING”
14, usudazaseuiludrauihdnen 100 aLﬁﬂmeqmmzﬁuﬁwm:ﬂmng
$amarudail
"NOW | THE FRONT WHEEL OF ROBOT IS MOVE FORWARD "
15. T99UIUTBI YUt UsarEinaanaIuaL 600 aLﬁmgazﬁjuﬁwa%ﬁmngﬁfaﬂm il
“NOW ! THE ARM OF ROBOT IS EXTENDING "
16. Tevilurajususfasanaeanauay 100-ald ( Wevinnisdsendaves ) uasd
uﬁwmxﬂmng%mwﬁfzxﬁ
"NOW ! THE GRIPPER OF ROBOT IS EXPENDING ”
17. 199U uYessusudastiagna UL 600 aLﬁﬁm:ﬁ*zﬁwmzﬁmng%mwﬁﬁﬁ
“NOW | THE ARM OF ROBOT IS PULLING "
18, yjusudazindeuiludhaniadon 100 aLé’]ﬂuéwqmme%ﬁwmzﬁmng
fiomarudai]
“NOW ! THE FRONT WHEEL OF ROBOT IS MOVING BACKWARD "

[ v
19. fefiavavjusuiariingsdiua 100 aitussiinthanssilmngdenaussil
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“NOW | THE WRIST PIVOT OF ROBOT IS TURNING*
20. feleuliuresyusudarmyunaudindiuay 100 dunfunnduniaBuuesd

L' 1 [ 4 a‘l’
‘Hu’]ﬂﬂﬁ:ﬁﬂﬁ"\ﬂ{]ﬂﬂ ALINAYU

“NOW I THE WRIST ROTATE OF ROBOT IS TURNING”

Weduganiminauveslisunsy AUTO TEST2 ufiafazndtludelisunsuiiyuén

A A A A R T R I e e e R Y R L T
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PROGRAM CLEAR DATA OF ROBOT_CONTROL;
{ ETPC-8255 TURBO PASCAL V6.0 }
{SET DIP SW PORT 300H }

USES CRT;
VAR I1:BYTE;
X:INTEGER;
TYPE C_DATA = ARRAY [1..2] OF BYTE;
CONST PA1 = $0300;
PB1 = $0301;
PC1 = $0302;
PCONT_1 =3%0303;
PA2 = $0304;
PB2 = $0305;
PC2 = $0306;
PCONT_2 = $0307:
PA3 = $0308;
PB3 = $0309;
PC3 = $030A;

PCONT_3 = $030B;
CLR_DATA :C_DATA=($00,8$00);

BEGIN
PORT[PCONT_11:=$80; = {PA1,PB1,PC1=0OUTPUT PORT}
PORT[PCONT_2]:=$80; {PA2,PB2,PC2=0OUTPUT PORT}
PORT[PCONT_31:=$80; {PA3,PB3,PC3=0UTPUT PORT}

BEGIN
FOR X := 1 TO 10 DO
FOR I:= 1 TO 2 DO

PORT[PA1]:=CLR DATA[I];
PORT{PB1]:=CLR_DATA[I]:
PORT[PC1]:=CLR_DATA[I];
PORT[PA2]:=CLR_DATA[I];
PORT[PB2]:=CLR_DATA([I];
PORT[PC2]:=CLR_DATA[I];
PORT[PA3]:=CLR_DATA[I];
PORT{PB3]:=CLR_DATAI[I];
PORT[PC3]:=CLR_DATA[I];
END;
END.



PROGRAM ROBOT_CONTROL_BY_COMPUTER;
{ ETPC-8255 TURBO PASCAL V6.0 }

{SET DIP SW PORT 300H }
USES CRT;

VAR I1:BYTE;
M1,M2,M3,M4,M5,M6,M7,M8,X
TYPE
SP_DATA =
FR_DATA =
RV_DATA =

INTEGER;

ARRAY (1..4] OF BYTE;
ARRAY [1..4] OF BYTE;
ARRAY [1..4] OF BYTE;

MOVFORW_DATA = ARRAY [1..4] OF BYTE;
MOVREV_DATA = ARRAY {1..4] OF BYTE;
C_DATA = ARRAY [1..2] OF BYTE;

CONST PA1 = $0300;
PB1 = $0301;
PC1 = $0302;
PCONT_1 =$0303;
PA2 = $0304;
PB2 = $0305;
PC2 = $0306;
PCONT_2 = $0307;
PA3 = $0308;
PB3 = $0309;
PC3 = $030A;
PCONT_3 = $030B;
DATA_OUT :SP_DATA=($10,%10,%$10,%10};
DATA_OUT1 :FR_DATA=(%$01,5%02,%04,%$08);:
DATA_OUT2 :RV_DATA=(%08,%$04,302,%01);
DATA_OUT3 :MOVFORW_DATA=($03,%03,503,%03);
DATA_OUT4 :MOVREV_DATA=($0A,$0A,$0A,$0A);
CLR_DATA :C_DATA=($00,$00);

BEGIN

PORT{PCONT_1]1:=$80;
PORT[PCONT_2]:=%80;

{PA1,PB1,PC1=OUTPUT PORT}
{PA2,PB2,PC2=0OUTPUT PORT}
{PA3,PB3,PC3=OUTPUT PORT}

PORT[PCONT_3]:=$80;

BEGIN
FOR X := 1 TO 2 DO
BEGIN
FOR I:= 1 TO 2 DO

PORT[PA1]:=CLR_DATA{I];
PORT[PB1]:=CLR_DATA[I1]};
PORT[PC1]:=CLR_DATA[I];
PORT[PA2]:=CLR_DATA[1];
PORT[PB2]:=CLR_DATA[I];
PORT[PC2]):=CLR_DATA[I];
PORT[PA3}:=CLR_DATA[I];
PORT[PB3]:=CLR_DATA[I];
PORT[PC3]:=CLR_DATA[I];
END;
END;

CLRSCR;

TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(S);

GOTOXY(25,12);

WRITELN(’NOW ! IT IS THE SOUND OF ROBOT

)



FOR M8 := 1 TO 200 DO

BEGIN
FOR I := 1 TO 4 DO
BEGIN
PORT[PC1]:=DATA_OUTI[11];
DELAY(5);
END;

IF M8 = 200 THEN
PORT{PC1]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);
WRITELN(’NOW ! THE HEAD OF ROBOT IS TURNING'):
FOR M1l:=1 TO 300 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PB1]:=DATA_OUTI1[TI1};
DELAY(5);
END;
IF MI = 300 THEN
PORT[PB1]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY{25,12);
WRITELN(’NOW ' THE WRIST PIVOT OF ROBOT 1S TURNING');
FOR M4:=1 TO 100 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT{PC3]:=DATA_OUT1([1];
DELAY(5);
END;
IF M4 = 100 THEN
PORT{PC3]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY (25,12);
WRITELN(’NOW ! THE WRIST ROTATE OF ROBOT IS TURNING’);
FOR M5:=1 TO 100 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT(PA3]}:=DATA_OUTI[I];
DELAY(5);
END;
IF MS = 100 THEN
PORT{PA3]:=CLR_DATA{[I1];
END;

CLRSCR;
GOTOXY(25,12);
WRITELN(’NOW ! THE GRIPPER OF ROBOT IS MOVING’);



FOR M6:=1 TO 100 DO
BEGIN
FOR I:= 1 TO 4 DO '

BEGIN
PORT([PB3]:=DATA_OUTI1[1];
DELAY(S5);
END;
JF M6 = 100 THEN
PORT[PB3]:=CLR_DATA[1]:

END:

CLRSCR;
GOTOXY{(25,12);
WRITELN(’NOW ! THE SHOULDER OF ROBOT 1S TURNING’);
FOR M2 := 1 TO 300 DO
BEGIN
FOR 1:= 1 TO 4 DO
BEGIN
PORT[PA2]:= DATA_OUT2[I];
DELAY(J):
END:
IF M2 = 300 THEN
PORT[PA2]:=CLR_DATA[T];
END;

CLRSCR;
GOTOXY (25,12);
WRITE(’NOW ! THE ARM OF ROBOT IS EXTENDING’);
FOR M3 := 1 TO 300 DO
BEGIN
FOR I:=1 TO 4 DO
BEGIN
PORT[{PB2]:=DATA OUT2[1];
DELAY (4);
END;
1F M3 = 300 THEN
PORT[PB2]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);
WRITE(’NOW ! THE GRIPPER OF ROBOT IS GRIPING’);
FOR M6 := 1 TO 100 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT(PB3]:=DATA_OUT2(11];
DELAY(5);
END;
IF M6 = 100 THEN
PORT[PB3]:=CLR_DATA{I];
END;

CLRSCR;
GOTOXY(25,12);



WRITE(’NOW ! THE ARM OF ROBOT IS PULLING
FOR M3:= 1 TO 300 DO
BEGIN
FOR I:=1 TO 4 DO
BEGIN
PORT[PB2]:=DATA_OUTI1[1I];
DELAY(4);
END:
IF M3 = 300 THEN
PORT{PB2]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);
WRITE(’NOW ' THE HEAD OF ROBOT IS TURNING
FOR M1:= 1 TO 300 DO
BEGIN
FOR I:=1 TO 4 DO
BEGIN
PORT[PB1]:=DATA_QOUT2([I];
DELAY(5});
END;
IF M1 = 300 THEN
PORT{PB1]:=CLR_DATA[I];
END:

CLRSCR;
GOTOXY(25,12);

")

3);

WRITE(’NOW ! THE FRONT WHEEL OF ROBOT IS TURNING ’):

FOR M7:= 1 TO 50 DO

BEGIN
FOR I:=1 TO 4 DO

BEGIN
PORT[PA1]:=DATA_OUT2{1];
DELAY(5);
END;
IF M7 = 50 THEN
PORT[PA1]:=CLR_DATA[I];

END;

FOR M7:= 1 TO 50 DO
BEGIN
FOR I:=1 TO 4 DO

BEGIN
PORT([PA1]:=DATA_OUT1{1];
DELAY(5);
END;
IF M7 = 50 THEN
PORT[PA1]:=CLR_DATA([1];

END;

CLRSCR;

GOTOXY(25,12);
WRITE(’NOW ! THE FRONT WHEEL OF ROBOT IS
FOR M8:= 1 TO 50 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN

MOVE FORWARD’);



PORT[{PC1]:=DATA_OUT3(1];

DELAY(10);

END;

IF M8= 50 THEN

PORT[PC1]:=CLR_DATA{1];
END;

CLRSCR;
GOTOXY(25,12);

WRITE(’NOW ! THE ARM OF ROBOT IS EXTENDING’):

FOR M3:= 1 TO 300 DO
BEGIN
FOR IT:= 1 TO 4 DO

BEGIN
PORT[PB2]:=DATA_OUT2{1];
DELAY(4);
END;
IF M3 = 300 THEN
PORT[PB2]:=CLR_DATA[I]:

END;

CLRSCR;

CLRSCR;
GOTOXY (25,12}

WRITE(’NOW ' THE GRIPPER OF ROBOT IS EXPANDING’);

FOR M6:= 1 TO 100 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT(PB3]:=DATA_OUTI1[I];
DELAY(5);
END;
IF M6 = 100 THEN
. PORT[PB3]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12):

WRITE(’NOW ! THE ARM OF ROBOT 1S PULLING’);

FOR M3:= 1 TO 300 DO
BEGIN
FOR I:= 1 TO 4 DO

BEGIN
PORT[PB2]:=DATA_OUT1{1];
DELAY(4);
END;
TF M3 = 300 THEN
PORT[PB2]:=CLR_DATA[I];

END;

CLRSCR;
GOTOXY(25,12);

WRITE(’NOW ! THE FRONT WHEEL OF ROBOT IS MOVING

FOR M8:= 1 TO 50 DO
BEGIN

BACKWARD’ ) ;



FOR I:= 1 TO 4 DO
BEGIN
PORT[PC1]}:=DATA_OUT4[1];
DELAY(5);
END;
IF M8 = 50 THEN
PORT([PC1]:=CLR_DATA[T1];

END;

CLRSCR;
GOTOXY (25,12}

WRITE( 'NOW ! THE SHOULDER OF ROBOT

FOR M2:= 1 TO 300 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PA2]:=DATA_OUT1[1];
DELAY(5);
END;

IF M2 = 300 THEN
PORT[PA2]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY (25,12):

WRITE( NOW ! THE WRIST PIVOT OF ROBOT

FOR M4:= 1 TO 100 DO
BEGIN
FOR 1l:= 1 TO 4 DO

BEGIN
PORT[PC3]:=DATA_OUT2[1]:
DELAY(5);
END;
1F M4 = 100 THEN
PORT[PC3]:=CLR_DATA[I1]:

END;

CLRSCR;
GOTOXY (25,12);

WRITE(’NOW ! THE WRIST ROTATE OF ROBOT

FOR M5:= 1 TO 100 DO
BEGIN
FOR 1:= 1 TO 4 DO

BEGIN
PORT[PA3]:=DATA_OUT2([1];
DELAY(5);
END;
IF M5 = 100 THEN
PORT[PA3]:=CLR_DATA[I];

END;

CLRSCR;
GOTOXY(25,12);

IS "TURNING’ ) :

I'S TURNNING };

1S TURNING');

WRITE(’NOW ! THE GRIPPER OF ROBOT IS GRIPPING’);

FOR M6:= 1 TO 100 DO
BEGIN



FOR I:= 1 TO 4 DO
BEGIN
PORT[PB3]:=DATA_OUT2[1];
DELAY(S5);
END;
IF M6 = 100 THEN
PORT[PB3]:=CLR_DATA[I1];

END;

CLRSCR;
END.



PROGRAM CONTROL_STEPPING_MOTOR;

USES CRT;

LABEL RETURN;

VAR I:BYTE;
CHOICE,X,Y,Z:INTEGER;

TYPE
FOR_DATA = ARRAY [1..4] OF BYTE;
REV_DATA = ARRAY [1..4] OF BYTE;
MOVE_FORW_DATA= ARRAY [1..4] OF BYTE;
MOVE_REV_DATA=ARRAY [1..4] OF BYTE;
SPEAK_DATA = ARRAY [1..4] OF BYTE:
C_DATA = ARRAY [1..2] OF BYTE;

CONST
PAl1 = $300;
PRI = $301;
PC1 = $302;
PA2 = $304;
PB2 = $305;
PC2 = $306;
PA3 = $308;
PB3 = $309;
PC3 = $30A;
PCONT_1 = $303;
PCONT_2 = $307;
PCONT_3 = $30B;
DATA_OUT1 : FOR_DATA=($01,%02,%04,%08);
DATA_OUT2 : REV_DATA=($08,%04,%02,8$01);
DATA_OUT3 : MOVE_FORW_DATA=(%$03,%03,%03,%03);
DATA_OUT4 : MOVE_REV_DATA=($0A,$0A,30A,8%0A);
SP_DATA : SPEAK_DATA=(%$10,%$10,%$10,%10);
DATA_CLR : C_DATA=($00,%$00);

BEGIN

OUTPUT PORT}
OUTPUT PORT}
OUTPUT PORT}

$80; {PAl1,PB1,PCl1
$80; {PA2,PB2,PC2
$80; {PA3,PB3,PC3

PORT(PCONT_1]
PORT[PCONT_2]
PORT[PCONT_3]
BEGIN
CLRSCR;
REPEAT
RETURN: BEGIN
CLRSCR;
GOTOXY(15,5);
TEXTCOLOR(LIGHTGREEN); TEXTBACKGROUND(S5);
WRITELN(’THE NUMBER TO CONTROL OPERATION OF ROBOT’);
TEXTCOLOR(LIGHTGREEN); TEXTBACKGROUND(3);
GOTOXY(15,6);
WRITELN(’0 : CLEAR OUTPUT OF DRIVER CIRCUIT (CLR) )5
GOTOXY(15,7);

Honu
nouon

WRITELN(’1 : CONTROL HEAD TURN OF ROBOT (M1)7);
GOTOXY(15,8);

WRITELN(’2 : CONTROL SHOULER OF ROBOT (M2)7);
GOTOXY(15,9);

WRITELN(’3 : CONTROL ARM EXTEND OF ROBOT (M3)’);
GOTOXY(15,10);

WRITELN(’4 : CONTROL WRIST PIVOT OF ROBOT (M4)’);

GOTOXY(15,11);



WRITELN(’S : CONTROL WRIST ROTATE OF ROBOT (MS)’); ¥
GOTOXY(15,12);

WRITELN(’6 : CONTROL GRIPPER OF ROBOT (M6)°);
GOTOXY(15,13);

WRITELN(’7 : CONTROL FRONT WHEEL TURN OF ROBOT (M7)’);
GOTOXY(15,14);

WRITELN(’8 : CONTROL FRONT WHEEL MOVE OF ROBOT (M8)’);
GOTOXY(15,15);

WRITELN('9 : CONTROL SPEAK OF ROBOT (SP)’);
GOTOXY(15,16);

WRITELN(’10 : EXIT PROGRAM’);

END;

TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(6);
GOTOXY(13,17};

WRITELN(*SELECT THE NUMBER TO CONTROL OPERATION OF ROBOT’);
TEXTBACKGROUND(3);

GOTOXY(20,18);

READLN (CHOICE) ;

IF CHOICE > 10 THEN

GOTO RETURN;

IF CHOICE < O THEN

GOTO RETURN;

CASE CHOICE OF

0 :BEGIN
CLRSCR;
FOR X := 1 TO 2 DO
BEGIN
FOR I :=1 TO 2 DO
BEGIN
PORT[PA1] := DATA_CLR[I];
PORT[PB1] := DATA_CLR{I];
PORT[PC1] := DATA_CLR[1];
PORT[PA2] := DATA_CLR[I];
PORT[PB2] := DATA_CLR[I];
PORT[{PC2] := DATA_CLRI[I];
PORT{PA3] := DATA_CLR[I];
PORT[PB3] := DATA_CLRI[1];
PORT[PC3] := DATA_CLR[I];
END;
END;
END;
1 :BEGIN
REPEAT
CLRSCR;

GOTOXY(17,5);

TEXTCOLOR(LIGHTGREEN); TEXTBACKGROUND(S5);
WRITELN(’THE DIRECTION TO CONTROL MOTOR (M1)’);
GOTOXY(20,6);

TEXTBACKGROUND(3);

WRITELN(’ 0 : HEAD TURN RIGHT’);

GOTOXY(20,7);

WRITELN(’ 1 : HEAD TURN LEFT’);

GOTOXY(20,8);

WRITELN(’ 2 : EXIT’);



GOTOXY(17,9);
TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(6) ;
WRITE(’SELECT NUMER TO CONTROL HEAD OF ROBOT’ ) ;
GOTOXY (25,10);
TEXTCOLOR(WHITE); TEXTBACKGROUND(3);
READLN(Y);
BEGIN
TF Y = 2 THEN
GOTO RETURN;
IF Y>1 THEN
GOTO RETURN;
IF Y<0 THEN
GOTO RETURN;
END;
GOTOXY (20,12}
WRITELN(’ENTER NUMBER OF STEPS TO MOVE’);
GOTOXY(25,13);
READLN(Z);
IF Z>1000 THEN
GOTO RETURN;
CLRSCR;
BEGIN
GOTOXY (25,12);
TEXTCOLOR (LIGHTGREEN) ;
WRITELN(’NOW ! THE HEAD TURN IS OPERATING’);
PORT{PCONT_11:= $80; {PAl1.PB1,PC1=0UTPUT PORT}
FOR X:= 1 TO Z DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
IF Y = 0 THEN
BEGIN
GOTOXY(25,13);
WRITELN(’'THE HEAD TURN RIGHT’);
PORT[PB1]:= DATA_OUT1{1};
END;
DELAY(3);
IF Y = 1 THEN
BEGIN
GOTOXY(25,14);
WRITELN('THE HEAD TURN LEFT’);
PORT[PB1]:= DATA_OUT2(1];
END;
DELAY(3);
END;
END;
END;
IF X = Z
THEN
PORT{PB1] :=DATA_CLR[I];
CLRSCR;
UNTIL Y = 2;
END;

2:BEGIN
REPEAT
CLRSCR;



GOTOXY(17,5);
TEXTCOLOR (LIGHTGREEN); TEXTBACKGROUND(S5);
WRITELN(’THE DIRECTION TO CONTROL MOTOR (M2)°);
GOTOXY(20,6);
TEXTBACKGROUND(3);
WRITELN(’ O : SHOULDER TURN CLOCKWISE’);
GOTOXY(20,7);
WRITELN(’ 1 : SHOULER TURN ANTICLOCKWISE’);
GOTOXY(20,8);
WRITELN(’ 2 : EXIT’);
GOTOXY(15,9);
TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(6);
WRITE(’SELECT NUMER TO CONTROL SHOULDER OF ROBOT’);
GOTOXY(25,10);
TEXTCOLOR{WHITE); TEXTBACKGROUND(3);
READLN(Y);
IF Y = 2 THEN
GOTO RETURN;
IF Y>2 THEN
GOTO RETURN;
IF Y<0 THEN
GOTO RETURN;
GOTOXY (20,12);
WRITELN(’ENTER NUMBER OF STEPS TO MOVE’);
GOTOXY(25,13);
READLN(Z) ;
IF Z>1000 THEN
GOTO RETURN;
CLRSCR;
BEGIN
GOTOXY(25,12);
TEXTCOLOR{LIGHTGREEN) ; \
WRITELN{’NOW ! THE SHOULDER OF ROBOT IS OPERATING’);
PORT{PCONT 21:= $80; {PA2,PB2,PC2=0OUTPUT PORT}
FOR X:= 1 TO Z DO

BEGIN
FOR I:= 1 TO 4 DO
BEGIN
IF Y = 0 THEN
BEGIN

GOTOXY(25,13);
WRITELN(’THE SHOULDER TURN CLOCKWISE’);
PORT[PA2]:= DATA_OUTI[I];
END;
DELAY(3);
IF Y = 1 THEN
BEGIN
GOTOXY(25,14);
WRITELN( >THE SHOULDER TURN ANTICLOCKWISE’);
PORT[PA2]:= DATA_OUT2{11;
END;
DELAY(3);
END;
END;
END;
IF X = Z
THEN
PORT[PA2]:=DATA_CLR[I];



CLRSCR;
UNTIL Y = 23
END;

3:BEGIN
REPEAT
CLRSCR;
GOTOXY(17,5);
TEXTCOLOR(LIGHTGREEN); TEXTBACKGROUND(S);
WRITELN(’THE DIRECTION TO CONTROL MOTOR (M3)’);
GOTOXY(20,6);
TEXTBACKGROUND(3) ;
WRITELN(’ O : ARM OF ROBOT IS PULL’);
GOTOXY(20,7);
WRITELN(’ 1 : ARM OF ROBOT 1S EXTEND’);
GOTOXY (20,8);
WRITELN(’ 2 : EXIT’);
GOTOXY(17,9);
TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(6) ;
WRITE(’SELECT NUMER TO CONTROL ARM OF ROBOT’);
GOTOXY(25,10);
TEXTCOLOR(WHITE); TEXTBACKGROUND(3);
READLN(Y);
1F Y = 2 THEN
GOTO RETURN;
IF ¥Y>2 THEN
GOTO RETURN;
IF Y<0O THEN
GOTO RETURN;
GOTOXY (20,12); .
WRITELN(’ENTER NUMBER OF STEPS TO MOVE’);
GOTOXY(25,13);
READLN(Z);
IF Z>1000 THEN
GOTO RETURN;
CLRSCR;
BEGIN
GOTOXY(25,12);
TEXTCOLOR(LIGHTGREEN) ;
WRITELN('NOW ! THE ARM OF ROBOT IS OPERATING’);
PORT[PCONT_2]1:= $80; {PA2,PB2,PC2=OUTPUT PORT}
FOR X:= 1 TO Z DO

BEGIN
FOR I:= 1 TO 4 DO
BEGIN
IF Y = 0 THEN
BEGIN

GOTOXY(25,13);

WRITELN(’THE ARM IS PULLING ’);
PORT[PB2]:= DATA_OUTI1[I];

END;

DELAY(3);

IF Y = 1 THEN

BEGIN

GOTOXY(25,14);

WRITELN(’THE ARM IS EXTENDING’);
PORT[PB2]:= DATA_OUT2[1I];



END;
DELAY(3);
END;
END;
END;
IF X = Z
THEN
PORT[PB2]:=DATA_CLR[I1];
CLRSCR;
UNTIL Y = 2;
END;

4 :BEGIN
REPEAT
CLRSCR;
GOTOXY(17,5);
TEXTCOLOR(LIGHTGREEN) ; TEXTBACKGROUND(5);
WRITELN(’THE DIRECTION TO CONTROL MOTOR (M4)’);
GOTOXY(20,6);
TEXTBACKGROUND(3) ;
WRITELN(’ O : WRIST PIVOT TURN CLOCKWISE’);
GOTOXY(20,7);
WRITELN(’ 1 : WRIST PIVOT TURN ANTICLOCKWISE’);
GOTOXY(20,8);
WRITELN(’ 2 : EXIT’);
GOTOXY(15,9);
TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(6);
WRITE(’SELECT NUMER TO CONTROL WRIST PIVOT OF ROBOT’);
GOTOXY(25,10);
TEXTCOLOR(WHITE); TEXTBACKGROUND(3);
READLN(Y);
IF Y = 2 THEN
GOTO RETURN;
IF Y>2 THEN
GOTO RETURN;
1F Y<0 THEN
GOTO RETURN;
GOTOXY(20,12);
WRITELN(’ENTER NUMBER OF STEPS TO MOVE’);
GOTOXY(25,13);
READLN(Z);
IF Z>300 THEN
GOTO RETURN;
CLRSCR;
BEGIN
GOTOXY(25,12);
TEXTCOLOR (LIGHTGREEN) ;
WRITELN(’NOW ! THE WRIST PIVOT IS OPERATING’);
PORT[PCONT_31:= $80; {PA3,PB3,PC3=OUTPUT PORT}
FOR X:= 1 TO Z DO

BEGIN
FOR I:= 1 TO 4 DO
BEGIN
IF Y = 0 THEN
BEGIN

GOTOXY(25,13);



WRITELN(’THE WRIST PIVOT TURN CLOCKWISE’);
PORT([PC3]:= DATA_OUT2([1];
END;
DELAY(3);
IF Y = 1 THEN
BEGIN
GOTOXY(25,14);
WRITELN(’THE WRIST PIVOT TURN ANTICLOCK’);
PORT[PC3]:= DATA_OUTI[1];
END;
DELAY(3);
END;
END;
END;
IF X = 2
THEN
PORT[PC31:=DATA_CLR[1]:
CLRSCR;
UNTIL Y = 2;
END;

:BEGIN

REPEAT
CLRSCR;
GOTOXY(17,5);
TEXTCOLOR(LIGHTGREEN); TEXTBACKGROUND(S5);
WRITELN('THE DIRECTION TO CONTROL MOTOR (M5)’);
GOTOXY (20,6);
TEXTBACKGROUND(3) ;
WRITELN(' O : WRIST ROTATE TURN CLOCKWISE’);
GOTOXY (20,7);
WRITELN(’ 1 : WRIST ROTATE TURN ANTICLOCKWISE’);
GOTOXY (20,8);
WRITELN(' 2 : EXIT’);
GOTOXY (15,9);
TEXTCOLOR (LIGHTGREEN+128); TEXTBACKGROUND(6);
WRITE(’SELECT NUMER TO CONTROL WRIST ROTATE OF ROBOT’);
GOTOXY (25,10);
TEXTCOLOR(WHITE); TEXTBACKGROUND(3);
READLN(Y) ;
1F Y = 2 THEN
GOTO RETURN;
1F Y>2 THEN
GOTO RETURN;
1F Y<O THEN
GOTO RETURN;
GOTOXY(20,12);
WRITELN(’ENTER NUMBER OF STEPS TO MOVE');
GOTOXY(25,13);
READLN(Z) ;
IF Z>300 THEN
GOTO RETURN;
CLRSCR;
BEGIN
GOTOXY(25,12);
TEXTCOLOR (LIGHTGREEN) ;
WRITELN(’NOW ! THE WRIST ROTATE IS OPERATING’);



PORT[PCONT_31:= $80; {PA3,PB3,PC3=OUTPUT PORT}
FOR X:= 1 TO Z DO

BEGIN
FOR I:= 1 TO 4 DO
BEGIN
IF Y = 0 THEN
BEGIN

GOTOXY(25,13);
WRITELN(’THE WRIST ROTATE TURN CLOCKWISE’);
PORT[PA31:= DATA_OUT2{I11];
END;
DELAY(3);
IF Y = 1 THEN
BEGIN
GOTOXY(25,14);
WRITELN{’THE WRIST ROTATE TURN ANTICLOCKWISE’);
PORT[PA3]:= DATA_OUTI1[1];
END;
DELAY(3);
END;
END;
END;
IF X = Z
THEN
PORT[PA31:=DATA_CLR[I];
CLRSCR;
UNTIL Y = 2;
END;

:BEGIN

REPEAT

CLRSCR;

GOTOXY(17,5):

TEXTCOLOR (LIGHTGREEN) ; TEXTBACKGROUND(5) ;
WRITELN('THE DIRECTION TO CONTROL MOTOR (M6)’);
GOTOXY (20,6) ;

TEXTBACKGROUND(3) ;

WRITELN(® 0 : GRIPPER MOVE EXPAND’);
GOTOXY(20,7);

WRITELN(’ 1 : GRIPPER MOVE GRIP’);

GOTOXY (20,8);

WRITELN(’ 2- : EXIT’);

GOTOXY(15,9);

TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(6);
WRITE(’SELECT NUMER TO CONTROL GRIPPER OF ROBOT’);
GOTOXY(25,10);

TEXTCOLOR(WHITE); TEXTBACKGROUND(3);
READLN(Y);

IF Y = 2 THEN

GOTO RETURN;

IF Y>2 THEN

GOTO RETURN;

IF Y<O THEN

GOTO RETURN;

GOTOXY(20,12);

WRITELN(’ENTER NUMBER OF STEPS TO MOVE’);



GOTOXY(25,13);
READLN(Z);

IF Z>150 THEN
GOTO RETURN;
CLRSCR;

BEGIN

GOTOXY(25,12);

TEXTCOLOR (LIGHTGREEN) ;

WRITELN(’NOW ! THE GRIPPER IS OPERATING’);
PORT[PCONT_31:= $80; {PA3,PB3,PC3=OUTPUT PORT}

FOR X:= 1 TO Z DO

BEGIN
FOR I:= 1 TO 4 DO
BEGIN
IF Y = 0 THEN
BEGIN

GOTOXY (25,13}
WRITELN(’THE GRIPPER MOVE EXPAND’);

PORT[PB3]:= DATA_OUTI1[1];
END;

DELAY(3);

IF Y = 1 THEN

BEGIN

GOTOXY(25,14);
WRITELN(’THE GRIPPER MOVE GRIP’);
PORT{PB3]:= DATA_OUT2[I1];
END;
DELAY(3);
END;
END;
END;
IF X = Z
THEN
PORT[PB3]:=DATA_CLR([I];
CLRSCR; - =
UNTIL Y = 2;
END;

:BEGIN

REPEAT

CLRSCR;

GOTOXY(17,5);

TEXTCOLOR (LTGHTGREEN); TEXTBACKGROUND(S5);
WRITELN(’THE DIRECTION TO CONTROL MOTOR (M7)’);
GOTOXY(20,6);

TEXTBACKGROUND(3) ;

WRITELN(’ 0 : FRONT WHEEL TURN RIGHT’);
GOTOXY(20,7);

WRITELN(® 1 : FRONT WHEEL TURN LEFT’);
GOTOXY(20,8);

WRITELN(® 2 : EXIT’);

GOTOXY(12,9);

TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(6);
WRITE('SELECT NUMER TO CONTROL FRONT WHEEL TURN OF ROBOT’);
GOTOXY(25,10);

TEXTCOLOR(WHITE); TEXTBACKGROUND(3);

READLN(Y);



IF Y = 2 THEN
GOTO RETURN;
IF Y>2 THEN
GOTO RETURN;
IF Y<O THEN
GOTO RETURN;
GOTOXY(20,12);
WRITELN(’ENTER NUMBER OF STEPS TO MOVE’);
GOTOXY(25,13);
READLN(Z);
IF Z>100 THEN
GOTO RETURN;
CLRSCR;
BEGIN
GOTOXY(25,12);
TEXTCOLOR(LIGHTGREEN) ;
WRITELN(’NOW ! THE FRONT WHEEL TURN IS OPERATING’);
PORT[{PCONT_1]:= $80; {PA1,PB1,PC1=0OUTPUT PORT}
FOR X:= 1 TO Z DO

BEGIN
FOR I:= 1 TO 4 DO
BEGIN
IF Y = 0 THEN
BEGIN

GOTOXY(25,13);
WRITELN('THE FRONT WHEEL TURN RIGHT’ );
PORT{PAl1]l:= DATA_OUTI[1];
END;
DELAY(3);
1F Y = 1 THEN
BEGIN
GOTOXY (25,14);
WRITELN(’>THE FRONT WHEEL TURN LEFT’);
PORT[PA1}:= DATA_OUT2[1];
END;
DELAY(3);
END;
END;

END;

IJF X = Z
THEN
PORT[PA1]:=DATA_CLR{I];

CLRSCR;

UNTIL Y = 2;
END:

:BEGIN

REPEAT

CLRSCR;

GOTOXY(17,5);

TEXTCOLOR(LIGHTGREEN); TEXTBACKGROUND(S);
WRITELN(’THE DIRECTION TO CONTROL MOTOR (M8)’);
GOTOXY (20,6);

TEXTBACKGROUND(3) ;

WRITELN(’ O : FRONT WHEEL MOVE FORWARD’);
GOTOXY(20,7);

WRITELN(’ 1 : FRONT WHEEL MOVE BACKWARD’);

LY



GOTOXY(20,8);

WRITELN(’ 2 : EXIT’};

GOTOXY(12,9);

TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(6) ;

WRITE(’SELECT NUMER TO CONTROL FRONT WHEEL MOVE OF ROBOT’);

GOTOXY (25,10);
TEXTCOLOR(WHITE); TEXTBACKGROUND(3);
READLN(Y);
IF Y = 2 THEN
GOTO RETURN;
IF Y>2 THEN
GOTO RETURN;
IF Y<0 THEN
GOTO RETURN;
GOTOXY(20,12);
WRITELN(’ENTER NUMBER OF TIME (mS) TO CONTROL MOVE’);
GOTOXY(25,13);
READLN(Z);
IF Z>300 THEN
GOTO RETURN;
CLRSCR;
BEGIN
GOTOXY(25,12);
TEXTCOLOR(LIGHTGREEN) ;
WRITELN(’NOW ! THE FRONT WHEEL IS OPERATING’);
PORT{PCONT_11:= $80; {PA1,PB1,PC1=OUTPUT PORT}
FOR X:= 1 TO Z DO

BEGIN
FOR I:= 1 TO 4 DO
BEGIN
IF Y = 0 THEN
BEGIN

GOTOXY(25,13);
WRITELN(’THE FRONT WHEEL MOVE FORWARD?);
PORT[PC1]:= DATA_OUT3[11};
END;
DELAY(5);
IF Y = 1 THEN
BEGIN
GOTOXY(25,14);
WRITELN(’THE FRONT WHEEEL MOVE BACKWARD’);
PORTI{PC1]:= DATA_OUT4[1];
END;
DELAY(S5);
END;
END;
END;
IF X = Z
THEN
PORT{PC1]:=DATA_CLR[I];
CLRSCR;
UNTIL Y = 2;
END;

9:BEGIN

REPEAT
CLRSCR;

.,



GOTOXY(17,5);

TEXTCOLOR(LIGHTGREEN); TEXTBACKGROUND{5);

WRITELN(’THE CHOICE TO CONTROL SPEAK OF ROBOT (SP)’);

GOTOXY(20,6);

TEXTBACKGROUND(3) ;

WRITELN(’ 1 : ROBOT SPEAK’);

GOTOXY(20,7);

WRITELN(®' 2 : EXIT’);

GOTOXY(17,9);

TEXTCOLOR (LIGHTGREEN+128); TEXTBACKGROUND(6) ;

WRITE(’SELECT NUMER TO CONTROL SPEAK OF ROBOT’);

GOTOXY(25,10);

TEXTCOLOR(WHITE); TEXTBACKGROUND(3);

READLN(Y);

IF Y = 2 THEN

GOTO RETURN;

IF Y>2 THEN

GOTO RETURN;

1F Y<0 THEN

GOTO RETURN;

GOTOXY (20,12);

WRITELN('ENTER NUMBER OF TIME TO SPEAK (mS)’);

GOTOXY(25,13);

READLN(Z);

IF Z>1000 THEN

GOTO RETURN;

CLRSCR;

BEGIN

GOTOXY(25,12);

TEXTCOLOR(LIGHTGREEN) ;

WRITELN(’NOW ¢ THE ROBOT SPEAK OPERATING ’);
PORT[PCONT_1}:= $80; {PA1,PB1,PC1=0UTPUT PORT}
FOR X:= 1 TO Z DO

BEGIN
FOR I:= 1 TO 4 DO
BEGIN
IF Y = 1 THEN
BEGIN

GOTOXY(25,13);
WRITELN(’IT IS SPEAK OF ROBOT');
PORT[PC1]:= SP_DATA[I];
END;
DELAY(5);
END;
END;
END;
IF X = Z
THEN
PORT[PC1]:=DATA_CLR{11];
CLRSCR;
UNTIL Y = 2;
END;

10:BEGIN
CLRSCR;
GOTOXY(25,5);
TEXTCOLOR(LIGHTGREEN); TEXTBACKGROUND(S);



WRITELN(’EXIT PROGRAM’);
EXIT;
END;
END;
UNTIL CHOICE = 10;
END;
END.



PROGRAM ROBOT_CONTROL BY KEYBOARD (HEAD OF ROBOT);

{ ETPC-8255 TURBO PASCAL V6.0 }

{SET DIP SW PORT 300H }

USES CRT;

LABEL  LOOP;

VAR DONE : BOOLEAN;

CH : CHAR;
1:BYTE;
D,L,R,U,X,Y,Z : INTEGER;

TYPE FR_DATA = ARRAY [1..4] OF BYTE;
RV_DATA = ARRAY [1..4] OF BYTE;
MOVFORW_DATA = ARRAY [1..4] OF BYTE;
MOVREV_DATA = ARRAY [1..4] OF BYTE;

C_DATA = ARRAY [1..2] OF BYTE;

CONST PAl1 = $0300;
PB1 = $0301;
PC1 = $0302;
PCONT_1 =$0303;
PA2 = $0304;
PB2 = $0305; '
PC2 = $0306;
PCONT_2 = $0307;
PA3 = $0308;
PB3 = $0309;
PC3 = $030A;

PCONT_3 = $030B;
DATA_OUT1 :FR_DATA=($01,$02,$04,$08);
DATA_OUT2 :RV_DATA=($08,$04,$02,$01);
DATA_OUT3 :MOVFORW_DATA=($03,$03,$03,$03);
DATA_OUT4 :MOVREV_DATA=($0A, $0A, $0A,$0A);
CLR_DATA :C_DATA=($00,$00);
BEGIN
LOOP: CLRSCR;

GOTOXY(25,5);

TEXTCOLOR (LIGHTGREEN) ; TEXTBACKGROUND(3);

WRITELN(’MENU CONTROL ROBOT WITH KEYBOARD’ ) ;

GOTOXY(15,7);

TEXTBACKGROUND(5) ;

WRITELN('USE LEFT_ARROW KEY TO CONTROL HEAD ROBOT MOVE LEFT’);

GOTOXY(15,9);

TEXTBACKGROUND(7);

WRITELN(’USE RIGHT_ARROW KEY TO CONTROL HEAD ROBOT MOVE RIGHT’)

GOTOXY(35,11);

TEXTBACKGROUND(1);

WRITELN(’ESC TO EXIT’);

TEXTBACKGROUND(3) ;

DONE := FALSE;
REPEAT

D := 0 ;

L := 03

R := 0;

U := 0;

CH := READKEY;

CASE CH OF
#72 : U U+1;

#75 : L L+1;



#77 R := R+1;
#80 D := D+1;
#27 DONE := TRUE;
END;
BEGIN
PORT{PCONT _1]:=$80; {PA1,PB1,PC1=0UTPUT PORT}
PORT[PCONT_2]1:=$80; {PA2,PB2,PC2=0UTPUT PORT}
PORT[PCONT_3]1:=$80; {PA3,PB3,PC3=0UTPUT PORT}
BEGIN
FOR X :=1 TO 2 DO
BEGIN
FOR I:= 1 TO 2 DO
PORT[PA1]:=CLR_DATA[I};
PORT[PB1]:=CLR_DATA[I];
PORT[PC1]:=CLR_DATA[I];
PORT[PA2]:=CLR_DATA[I];
PORT[PB2] :=CLR_DATA[I];
PORT[PC2]:=CLR_DATA[I];
PORT[PA3]:=CLR_DATA[I];
PORT[PB3]:=CLR_DATA[I}];
PORT[PC3]:=CLR_DATA[I];
END;
END;
BEGIN
CLRSCR;
IF CH = #72 THEN
GOTO LOOP;
IF CH = #80 THEN
GOTO LOOP;

GOTOXY (20,12);

TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(3);

WRITELN(’NOW !
BEGIN

THE HEAD OF ROBOT IS OPERATING');

IF CH = #75 THEN
BEGIN
FOR X (= 1 TO L DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PB1]:=DATA_OUT2[I];
DELAY(6) ;
END;
IF X = L THEN
PORT[PB1]:=CLR_DATA[I];
END;
END;
IF CH = #77 THEN
BEGIN
FOR X := 1 TO R DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT(PB1]:=DATA_OUT1[I];
DELAY(6);

END;



IF X = R THEN
PORT[PB1]:=CLR_DATA[I];
END;
END;
END;
END;
END;

UNTIL DONE = TRUE;
END.



PROGRAM ROBOT_CONTROL BY KEY BOARD (SHOULDER OF ROBOT) ;

{ ETPC-8255 TURBO PASCAL V6.0 }

{SET DIP SW PORT 300H }

USES CRT;

LABEL LOOP;

VAR DONE : BOOLEAN;

CH : CHAR;
I:BYTE;
D,L,R,U,X,Y,Z : INTEGER;

TYPE FR_DATA = ARRAY [1..4] OF BYTE;
RV_DATA = ARRAY [1..4] OF BYTE;
MOVFORW_DATA = ARRAY [1..4] OF BYTE;
MOVREV_DATA = ARRAY [1..4] OF BYTE;

C_DATA = ARRAY [1..2] OF BYTE;

CONST PAl1 = $0300;
PB1 = $0301;
PC1 = $0302;
PCONT_1 =$0303;
PA2 = $0304;
PB2 = $0305;
PC2 = $0306;
PCONT_2 = $0307;
PA3 = $0308;
PB3 = $0309;
PC3 = $030A;

PCONT_3 = $030B;
DATA_OUT1 :FR_DATA=($01,%$02,$04,%$08);
DATA_OUT2 :RV_DATA=($08,%$04,$02,%01);
DATA_OUT3 :MOVFORW_DATA=($03,$03,$03,$03);
DATA_OUT4 :MOVREV_DATA=($0A,$0A,$0A,$0A);
CLR_DATA :C_DATA=($00,$00);
BEGIN
LOOP: CLRSCR;
GOTOXY (25,5);
TEXTCOLOR(LIGHTGREEN) ; TEXTBACKGROUND(3) ;
WRITELN(’MENU CONTROL ROBOT WITH KEYBOARD’ ) ;
GOTOXY(18,7);
TEXTBACKGROUND(5) ;
WRITELN(’USE UP_ARROW KEY TO CONTROL SHOULDER MOVE UP’);
GOTOXY(17,9);
TEXTBACKGROUND(7) ;
WRITELN(’USE DOWN_ARROW KEY TO CONTROL SHOULDER MOVE DOWN'’);
GOTOXY(35,11);
TEXTBACKGROUND( 1) ;
WRITELN(’ESC TO EXIT’);

TEXTBACKGROUND( 3) ;
DONE := FALSE;
REPEAT
D := 0 ;
L := 0;
R := 0;
U = 03
CH := READKEY;
CASE CH OF
#72 : U U+1;

#75 : L L+1;



#77 : R := R+1;
#80 : D := D+1;
#27 : DONE := TRUE;
END;
BEGIN

PORT[PCONT_1]:=$80; {PA1,PB1,PC1=OUTPUT PORT}
PORT[PCONT_2]:=$80; {PA2,PB2,PC2=OUTPUT PORT}
PORT[PCONT_3]:=$80; {PA3,PB3,PC3=OUTPUT PORT}
BEGIN
FOR X :=1 TO 2 DO
BEGIN
FOR I:= 1 TO 2 DO
PORT[PA1]:=CLR_DATA[I];
PORT[PB1]:=CLR_DATA[I];
PORT[PC1]:=CLR_DATA[I];
PORT{PA2]:=CLR_DATA[I];
PORT[PB2]:=CLR_DATA[I];
PORT[PC2]:=CLR_DATA[I];
PORT[PA3]:=CLR_DATA[I];
PORT[PB3]:=CLR_DATA[I];
PORT[PC3]:=CLR_DATA[I];

END;

END;
BEGIN

CLRSCR;

IF CH = #75 THEN
GOTO LOOP;

IF CH = #77 THEN
GOTO LOOP;

GOTOXY(20,12);

TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(3);

WRITELN(’'NOW ! THE SHOULDER OF ROBOT IS OPERATING’);
BEGIN

IF CH = #72 THEN

BEGIN
FOR X := 1 TO U DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PA2]:=DATA_OUTI[1];
DELAY(9);
END;
IF X = U THEN
PORT[PA2]:=CLR_DATA[I];
END;
END;
IF CH = #80 THEN
BEGIN
FOR X := 1 TO D DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PA2] :=DATA_OUT2[1];
DELAY(9);

END;



IF X = D THEN
PORT[PA2]:=CLR_DATA[I];
END;
END;
END;
END;
END;

UNTIL DONE = TRUE;
END.



PROGRAM ROBOT_CONTROL BY KEYBOARD (ARM OF ROBOT)

{ ETPC-8255 TURBO PASCAL V6.0 }

{SET DIP SW PORT 300H }

USES
LABEL
VAR

TYPE

CONST

BEGIN
LOOP:

CRT;
LOOP,L1;

DONE : BOOLEAN;

CH : CHAR;
I:BYTE;

b,L,R,U,X,Y,2
FR_DATA = ARRAY [1..4] OF BYTE;
RV_DATA = ARRAY [1..4] OF BYTE;
ARRAY [1..4] OF BYTE;
ARRAY [1..4] OF BYTE;
C_DATA = ARRAY [1..2] OF BYTE;

MOVFORW_DATA
MOVREV_DATA

PA1 = $0300;
PB1 = $0301;
PCl1 = $0302;
PCONT_1 =$0303;
PA2 = $0304;
PB2 = $0305;
PC2 = $0306;
PCONT_2 = $0307;
PA3 = $0308;
PB3 = $0309;
PC3 = $030A;

PCONT_3 = $030B;
DATA_OUT1 :FR_DATA=($01,$02,$04,$08);
DATA_OUT2 :RV_DATA=($08,$04,$02,$01);

INTEGER;

]

DATA_OUT3 ¢MOVFORW_DATA=($03,$03,%03,%$03);
DATA_OUT4 :MOVREV_DATA=($0A,$0A,$0A,$0A);

CLR_DATA :C_DATA=($00,$00);

CLRSCR;

GOTOXY(25,5);

TEXTCOLOR (LIGHTGREEN) ; TEXTBACKGROUND(3) ;

WRITELN(’MENU CONTROL ROBOT WITH KEYBOARD’ ) ;
GOTOXY(20,7);

TEXTBACKGROUND(5) ;

WRITELN(’USE UP_ARROW KEY TO CONTROL ARM MOVE PULL’);
GOTOXY(19,9);

TEXTBACKGROUND( 7 ) ;
WRITELN(’USE DOWN_ARROW KEY TO CONTROL ARM

GOTOXY(34,11);

TEXTBACKGROUND( 1) ;

WRITELN(’ESC TO EXIT');

TEXTBACKGROUND(3) ;
DONE := FALSE;
REPEAT
D := 0 ;
L := 0;
R := 03
U := 0;
CH := READKEY;
CASE CH OF
#72 : U := U+l;
#75 : L := L+1;

MOVE EXTEND’);



#77 : R := R+1;
#80 : D := D+1;
#27 DONE := TRUE;
END;
BEGIN
PORT[PCONT_1]:=$80; {PA1,PB1,PC1=0UTPUT PORT}
PORT[PCONT_Z]:=$80; {PA2,PB2,PC2=0UTPUT PORT}
PORT[PCONT_3]:=$80; {PA3,PB3,PC3=0UTPUT PORT}
BEGIN
FOR X :=1 TO 2 DO
BEGIN
FOR I:= 1 TO 2 DO
PORT[PAI]:=CLR~DATA[I];
PORT[PBI]:=CLR_DATA[I];
PORT[PCI]:=CLR_DATA[I];
PORT[PAZ]:=CLR_DATA[I];
PORT[PB2]1=CLR_DATA[I];
PORT[PCZ]:=CLR_DATA[I];
PORT[PAB]:=CLR_DATA[I];
PORT[PB3]:=CLR_DATA[I];
PORT[PCB]:=CLR_DATA[I];
END;
END;
BEGIN
CLRSCR;
IF CH = #75 THEN
GOTO LOOP;
IF CH = #77 THEN
GOTO LOOP;

GOTOXY(20,12);

TEXTCOLOR (LIGHTGREEN+128) ; TEXTBACKGROUND(3) ;

WRITELN( ’'NOW !
BEGIN

THE ARM OF ROBOT IS OPERATING’);

IF CH = #72 THEN
BEGIN
FOR X := 1 TO U DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PB2]:=DATA_OUTI1[1I];
DELAY(5);
END;
IF X = U THEN
PORT[PB2]:=CLR_DATA[I];
END;
END;
IF CH = #80 THEN
BEGIN
FOR X := 1 TO D DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PB2]:=DATA_OUT2[1I];
DELAY(5);
END;
IF X = D THEN

PORT[PB2]:=CLR_DATA[I];



END;
END;
END;
END;
END;
UNTIL DONE = TRUE;
END.



PROGRAM ROBOT_CONTROL BY KEYBOARD (WRIST PIVOT OF ROBOT) ;
{ ETPC-8255 TURBO PASCAL V6.0 }
{SET DIP SW PORT 300H }

USES CRT;

LABEL LOOP,L1;

VAR DONE : BOOLEAN;
CH : CHAR;
I:BYTE;

D,L,R,U,X,Y,Z : INTEGER;

TYPE FR_DATA = ARRAY [1..4] OF BYTE;
RV_DATA = ARRAY [1..4] OF BYTE;
MOVFORW_DATA = ARRAY ([1..4] OF BYTE;
MOVREV_DATA = ARRAY [1..4] OF BYTE;

C_DATA = ARRAY [1..2] OF BYTE;

CONST PA1 = $0300;
PB1 = $0301;
PC1 = $0302;
PCONT_1 =$0303;
PA2 = $0304;
PB2 = $0305;
PC2 = $0306;
PCONT_2 = $0307;
PA3 = $0308;
PB3 = $0309;
PC3 = $030A;

PCONT_3 = $030B;
DATA_OUT1 :FR_DATA=($01,$02,$04,$08);
DATA_OUT2 :RV_DATA=($08,$04,$02,$01);
DATA_OUT3 :MOVFORW_DATA=($03,$03,$03,8$03);
DATA_OUT4 :MOVREV_DATA=($0A,$0A,$0A,$0A);
CLR_DATA :C_DATA=($00,$00);
BEGIN
LOOP: CLRSCR;

GOTOXY (24,5);

TEXTCOLOR(LIGHTGREEN); TEXTBACKGROUND(3);

WRITELN(’MENU CONTROL ROBOT WITH KEYBOARD’ ) ;

GOTOXY(16,7);

TEXTBACKGROUND(5}) ;

WRITELN(’USE UP_ARROW KEY TO CONTROL WRIST PIVOT MOVE CLOCKWISE

GOTOXY(14,9);

TEXTBACKGROUND(7) ;

WRITELN(’USE DOWN_ARROW KEY TO CONTROL WRIST PIVOT MOVE

ANTICLOCKWISE’ ) ;

GOTOXY(34,11);

TEXTBACKGROUND(1);

WRITELN(’ESC TO EXIT’);

TEXTBACKGROUND(3);

DONE := FALSE;
REPEAT

D := 0 ;

L := 0;

R = 0;

U := 0;

CH := READKEY;

CASE CH OF

#72 : U := U+1;



#75 ¢ L := L+1;
#77 : R := R+1;
#80 : D := D+1;
#27 DONE := TRUE;
END;
BEGIN

PORT[PCONT_1]:=$80; {PAl1,PB1,PC1=0OUTPUT PORT}
PORT[PCONT_2]:=$80; {PA2,PB2,PC2=OUTPUT PORT}
PORT[PCONT_3]:=$80; {PA3,PB3,PC3=OUTPUT PORT}
BEGIN
FOR X :=1 TO 2 DO
BEGIN
FOR I:= 1 TO 2 DO
PORT[PA1]:=CLR_DATA([I];
PORT[PB1]:=CLR_DATA[I];
PORT[PC1]:=CLR_DATA[I];
PORT[PA2]:=CLR_DATA[I];
PORT([PB2] :=CLR_DATA[I];
PORT[PC2]:=CLR_DATA[I];
PORT[PA3]:=CLR_DATA[I];
PORT([PB3]:=CLR_DATA[I];
PORT[PC3]:=CLR_DATA[I];

END;
END;
BEGIN

CLRSCR;

IF CH = #75 THEN
GOTO LOOP;

IF CH = #77 THEN
GOTO LOOP;

GOTOXY(20,12);

TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(3);

WRITELN(’NOW ! THE WRIST PIVOT OF ROBOT IS OPERATING’ ) ;
BEGIN A

IF CH = #72 THEN

BEGIN
FOR X := 1 TO U DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PC3]:=DATA_OUT2([1];
DELAY(7);
END;
IF X = U THEN
PORT[PC3]:=CLR_DATA[I];
END;
END;
IF CH = #80 THEN
BEGIN
FOR X := 1 TO D DO
BEGIN
FOR I:= 1 TO 4 DO

BEGIN
PORT[PC3]:=DATA_OUT1({1];
DELAY(7);



END;
IF X = D THEN
PORT[PC3]:=CLR_DATA[I];
END;
END;
END;
END;
END;

UNTIL DONE = TRUE;
END.



PROGRAM ROBOT_CONTROL BY KEYBOARD
{ ETPC-8255 TURBO PASCAL V6.0 }
{SET DIP SW PORT 300H }
USES CRT;

LABEL LOOP,L1;

VAR DONE BOOLEAN;
CH CHAR;
I:BYTE;
D,L,R,U,X,Y,Z
FR_DATA =

INTEGER ;
TYPE

(WRIST ROTATE OF ROBOT);

ARRAY [1..4] OF BYTE;

RV_DATA = ARRAY [1..4] OF BYTE;

MOVFORW_DATA =
MOVREV_DATA =
C_DATA =
CONST PA1 $0300;
PB1 $0301;
PC1 $0302;
PCONT_1 =$0303;
PA2 $0304;
PB2 $0305;
PC2 $0306;
PCONT_2 = $0307;
PA3 = $0308;
PB3 = $0309;
PC3 = $030A;
PCONT_3 = $030B;

DATA_OUT1

ARRAY [1..4] OF BYTE;
ARRAY [1..4] OF BYTE;
ARRAY [1..2] OF BYTE;

DATA_OUT2
DATA_OUT3
DATA_OUT4
CLR_DATA

¢:FR_DATA=($01,$02,$04,$08);
:RV_DATA=($08,$04,$02,$01);
:MOVFORW_DATA=($03,$O3,$03,$O3);
:MOVREV_DATA=($0A,$0A,$OA,$0A);
:C_DATA=($00,%$00);

BEGIN
LOOP: CLRSCR;
GOTOXY(24,5);

TEXTCOLOR(LIGHTGREEN); TEXTBACKGROUND(3);
WRITELN(’MENU CONTROL ROBOT WITH KEYBOARD’ ) ;

GOTOXY(15,7);
TEXTBACKGROUND(5) ;

WRITELN(’USE RIGHT_ARROW KEY TO CONTROL WRIST ROTATE MOVE RIGHIT

GOTOXY(16,9);
TEXTBACKGROUND(7) ;

WRITELN(’USE LEFT_ARROW KEY TO CONTROL WRIST ROTATE MOVE LEFT’)

GOTOXY(34,11);
TEXTBACKGROUND(1) ;
WRITELN(’ESC TO EXIT’);

TEXTBACKGROUND( 3) ;
DONE := FALSE;
REPEAT
D := 0 ;
L := 0;
R := 0;
U := 0;
CH := READKEY;
CASE CH OF
#72 U := U+1;
#75 L := L+1;



#77 : R := R+
#80 : D := D+
#27 : D 1=
END;

BEGIN
PORT[PCONT_1]:=$80; {PA1,PB1,PC1=0UTPUT PORT}
PORT[PCONT_2]:=$80; {PA2,PB2,PC2=0UTPUT PORT}
PORT[PCONT_3]:=$80; {PA3,PB3,PC3=0UTPUT PORT}
BEGIN
FOR X :=1 TO 2 DO
BEGIN
FOR I:= 1 TO 2 DO
PORT[PA1]:=CLR_DATA[I];
PORT([PB1]:=CLR_DATA[I];
PORT[PC1]:=CLR_DATA[I];
PORT[PA2]:=CLR_DATA[I];
PORT([PB2] :=CLR_DATA[I];
PORT([PC2]:=CLR_DATA[I];
PORT[PA3]:=CLR_DATA[I];
PORT[PB3]:=CLR_DATA[I];
PORT[PC3]:=CLR_DATA[I];

END;
END;
BEGIN
‘ CLRSCR;
IF CH = #72 THEN
GOTO LOOP;
IF CH = #80 THEN
GOTO LOOP;

GOTOXY(20,12);

TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(3);

WRITELN(’NOW ! THE WRIST ROTATE OF ROBOT IS OPERATING’);
BEGIN

IF CH = #75 THEN

BEGIN
FOR X := 1 TO L DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PA3]:=DATA_OUTI1[I];
DELAY(6);
END;
IF X = L THEN
PORT[PA3]:=CLR_DATA[I];
END;
END;
IF CH = $#77 THEN
BEGIN
FOR X := 1 TO R DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PA3]:=DATA_OUT2(1];
DELAY(6);

END;



IF X = R THEN
PORT[PA3]:=CLR_DATA[I];
END;
END;
END;
END;
END;

UNTIL DONE = TRUE;
END.



PROGRAM ROBOT_CONTROL BY KEYBOA
{ ETPC-8255 TURBO PASCAL V6.0

{SET DIP SW PORT 300H }

USES
LABEL
VAR

TYPE

CcONsT

BEGIN
LOOP:

CRT;
LOOP,L1;
DONE :

CH : CHAR;

I:BYTE;

D,L’R’U,X,Y,Z

FR_DATA =
RV_DATA =

C_DATA =

BOOLEAN;;

RD (GRIPPER OF ROBOT);

}

INTEGER;

ARRAY [1..4] OF BYTE;
ARRAY [1..4] OF BYTE;
MOVFORW_DATA = ARRAY [1..4] OF BYTE;
MOVREV_DATA = ARRAY [1..4] OF BYTE;
ARRAY [1..2] OF BYTE;

PAl
PB1
PC1

$0300;
$0301;
$0302;

PCONT_1 =$0303;

PA2 = $0304;
PB2 = $0305;
PC2 = $0306;
PCONT_2 =
PA3 = $0308;
PB3 = $0309;
PC3 = $030A;
PCONT_3 =
DATA_OUT1

$0307;

$030B;
:FR_DATA=($01,$02,$04,8$08);

DATA_OUT2 :RV_DATA=($08,8504,$02,$01);

DATA_OUT3
DATA_OUT4
CLR_DATA

CLRSCR;

GOTOXY (24,5);
TEXTCOLOR (LIGHTGREEN) ; TEXTBACKGROUND(3) ;

WRITELN(’MENU CONTROL ROBOT WITH KEYBOARD’ ) ;
GOTOXY(17,7);

TEXTBACKGROUND(S) ;

:MOVFORW_DATA=($03,$03,$03,$03);
:MOVREV_DATA=($0A, $0A, $0A, $0A);
:C_DATA=($00,$00);

WRITELN(’USE RIGHT_ARROW KEY TO CONTROL GRIPPER MOVE GRIP’);
GOTOXY(17,9);

TEXTBACKGROUND(7) ;

WRITELN(’USE LEFT_ARROW KEY TO CONTROL GRIPPER MOVE EXPAND’);
GOTOXY(34,11);

TEXTBACKGROUND( 1) ;

WRITELN(’ESC TO EXIT’);

TEXTBACKGROUND( 3) ;

DONE := FALSE;
REPEAT

D := 0 ;

L := 0;

R := 0;

U = 0;

CH := READKEY;
CASE CH OF

#72 : U U+1;

#75 : L

L+1;



#77 : R := R+1;

#80 : D := D+1;

#27 : DONE := TRUE;
END;

BEGIN
PORT[PCONT_1]:=$80; {PA1,PB1,PC1=OUTPUT PORT}
PORT[PCONT_2]:=$80; {PA2,PB2,PC2=0OUTPUT PORT}
PORT[PCONT_31:=$80; {PA3,PB3,PC3=OUTPUT PORT}
BEGIN
FOR X :=1 TO 2 DO
BEGIN
FOR I:= 1 TO 2 DO
PORT{PA1]:=CLR_DATA[I];
PORT[PB1]:=CLR_DATA[I];
PORT[PC1]:=CLR_DATA[I];
PORT[PA2]:=CLR_DATA[I];
PORT[PB2]:=CLR_DATA{I];
PORT([PC2]:=CLR_DATA[I];
PORT[PA3]:=CLR_DATA[I];
PORT[PB3]:=CLR_DATA[I];
PORT[PC3]:=CLR_DATA[I];

END;
END;
BEGIN

CLRSCR;

IF CH = #72 THEN
GOTO LOOP;

IF CH = #80 THEN
GOTO LOOP;

GOTOXY(20,12);

TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(3);

WRITELN(’NOW ! THE GRIPPER OF ROBOT IS OPERATING’ ) ;
BEGIN

IF CH = #75 THEN

BEGIN
FOR X := 1 TO L DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PB3]:=DATA_OUT1[I1;
DELAY(6);
END;
IF X = L THEN
PORT[{PB3]:=CLR_DATA[I];
END;
END;
IF CH = #77 THEN
BEGIN
FOR X := 1 TO R DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PB3]:=DATA_OUT2[1];
DELAY(6);

END;



IF X = R THEN
PORT{PB3]:=CLR_DATA[I];
END;
END;
END;
END;
END;

UNTIL DONE = TRUE;
END.



PROGRAM ROBOT_CONTROL BY KEYBOARD (FRONT WHEEL TURN) ;

{ ETPC-8255 TURBO PASCAL V6.0 }
{SET DIP SW PORT 300H }
USES CRT;
LABEL LOOP,L1;
VAR DONE : BOOLEAN;
CH : CHAR;
1:BYTE;
D,L,R,U,X,Y,Z : INTEGER;

TYPE FR_DATA = ARRAY [1..4] OF BYTE;
RV_DATA = ARRAY [1..4] OF BYTE;
MOVFORW_DATA = ARRAY [1..4] OF BYTE;
MOVREV_DATA = ARRAY [1..4] OF BYTE;

C_DATA = ARRAY [1..2] OF BYTE;

CONST PA1 = $0300;
PB1 = $0301;
PC1 = $0302;
PCONT_1 =$0303;
PA2 = $0304;
PB2 = $0305;
PC2 = $0306;
PCONT_2 = $0307;
PA3 = $0308;
PB3 = $0309;
PC3 = $030A;
PCONT_3 = $030B;
DATA_OUT1 :FR_DATA=($01,$02,$04,$08);
DATA_OUT2 :RV_DATA=($08,$04,$02,$01);
DATA_OUT3 :MOVFORW_DATA=($03,$03,$03,$03);
DATA_OUT4 :MOVREV_DATA=($0A, $0A, $0A, $0A);

CLR_DATA :C_DATA=($00,$00);
BEGIN
LOOP: CLRSCR; -
GOTOXY (26,5);

TEXTCOLOR (LIGHTGREEN) ; TEXTBACKGROUND( 3) ;
WRITELN(’MENU CONTROL ROBOT WITH KEYBOARD’ ) ;

GOTOXY(17,7);
TEXTBACKGROUND(5) ;

WRITELN(’USE RIGHT_ARROW KEY TO CONTROL FRONT WHEEL TURN

GOTOXY(17,9);
TEXTBACKGROUND (7) ;

WRITELN(’USE LEFT_ARROW KEY TO CONTROL

GOTOXY(34,11);
TEXTBACKGROUND(1);
WRITELN(’ESC TO EXIT’);
TEXTBACKGROUND( 3) ;
DONE := FALSE;
REPEAT

o

-e

OO O

0;
H := READKEY;
CASE CH OF
#72 : U
#75 L

L
R
U
C

U+1;
L+1;

RIGHT’

FRONT WHEEEL TURN LEFT’)



#77 : R := R+

#80 : D := D+
#27 : DONE :=
END;
BEGIN

PORT[PCONT_1]:=
PORT[PCONT_2]:=
PORT[PCONT_3]:=
BEGIN

1;
13
TRUE;

$80; {PA1,PB1,PC1=0OUTPUT PORT}
$80; {PA2,PB2,PC2=0UTPUT PORT}
$80; {PA3,PB3,PC3=OUTPUT PORT}

FOR X :=1 TO 2 DO

BEGIN

FOR I:=
PORT[PA1]:
PORT[PB11]:
PORT[PC1]:
PORT[PA2]:
PORT[PB2]:
PORT[PC2]:
PORT[PA3]:
PORT[PB3]:
PORT[PC3]:

END;

END;

BEGIN
CLRSCR;

1 TO 2 DO
=CLR_DATA[I];
=CLR_DATA[I];
=CLR_DATA[I];
=CLR_DATA[I];
=CLR_DATA[I];
=CLR_DATA[I];
=CLR_DATAI[I];
=CLR_DATA[I];
=CLR_DATA[1];

IF CH = #72 THEN

GOTO LOOP;

IF CH = #80 THEN

GOTO LOOP;
GOTOXY(20,12);

TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND( 3) ;
WRITELN(’NOW ! THE FRONT WHEEL TURN OF ROBOT IS OPERATING’ ) ;

it

BEGIN
IF CH = #75 THEN
BEGIN
FOR X := 1 TO L DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT([PA1]:=DATA_OUT2{1];
DELAY(6);
END;
IF X = L. THEN
PORT[PAI]:=CLR_DATA[I];
END;
END;
IF CH = #77 THEN
BEGIN
FOR X := 1 TO R DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PA1]:=DATA_OUT1[1];
DELAY(6);

END;



IF X = R THEN
PORT[PA1]:=CLR_DATA[I];
END;
END;
END;
END;
END;

UNTIL DONE = TRUE;
END.



PROGRAM ROBOT_CONTROL BY KEYBOARD (FRONT WHEEL MOVE) ;

{ ETPC-8255 TURBO PASCAL V6.0 }

{SET DIP SW PORT 300H }

USES CRT;

LABEL LOOP,L1;

VAR DONE : BOOLEAN;

CH : CHAR;
1:BYTE;
D,L,R,U,X,Y,Z : INTEGER;

TYPE FR_DATA = ARRAY [1..4] OF BYTE;
RV_DATA = ARRAY [1..4] OF BYTE;
MOVFORW_DATA = ARRAY [1..4] OF BYTE;
MOVREV_DATA = ARRAY [1..4] OF BYTE;

C_DATA = ARRAY [1..2] OF BYTE;

CONST PA1 = $0300;
PB1 = $0301;
PCl = $0302;
PCONT_1 =$0303;
PA2 = $0304;
PB2 = $0305;
PC2 = $0306;
PCONT_2 = $0307;
PA3 = $0308;
PB3 = $0309;
PC3 = $030A;

PCONT_3 = $030B;
DATA_OUT1 :FR_DATA=($01,$02,$04,%08);
DATA_OUT2 :RV_DATA=($08,$04,$02,$01);
DATA_OUT3 :MOVFORW_DATA=($03,$03,$03,$03);
DATA_OUT4 :MOVREV_DATA=($0A,$0A,$0A,$0A);
CLR_DATA :C_DATA=($00,%$00);
BEGIN
LOOP: CLRSCR;
GOTOXY(26,5);
TEXTCOLOR(LIGHTGREEN) ; TEXTBACKGROUND(3) ;
WRITELN(’MENU CONTROL ROBOT WITH KEYBOARD’ ) ;
GOTOXY(16,7);
TEXTBACKGROUND(S) ;
WRITELN(’USE UP_ARROW KEY TO CONTROL FRONT WHEEL MOVE FORWARD'
GOTOXY(15,9);
TEXTBACKGROUND(7) ;
WRITELN(’USE DOWN_ARROW KEY TO CONTROL FRONT WHEEL MOVE BACKWARD
GOTOXY(34,11); .
TEXTBACKGROUND( 1) ;
WRITELN(’ESC TO EXIT’);

TEXTBACKGROUND(3);
DONE := FALSE;
REPEAT
D := 0 ;
L := 03
R := 0;
U := 0;
CH := READKEY;
CASE CH OF
#72 : U U+1;

#75 : L L+1;



#77 : R := R+1;

#80 : D := D+1;

#27 : DONE := TRUE;
END;

BEGIN
PORT[PCONT_1]1:=$80; {PA1,PB1,PC1=0OUTPUT PORT}
PORT[PCONT_2]:=$80; {PA2,PB2,PC2=0UTPUT PORT}
PORT[PCONT_3]1:=$80; {PA3,PB3,PC3=0UTPUT PORT}
BEGIN
FOR X :=1 TO 2 DO
BEGIN
FOR I:= 1 TO 2 DO
PORT[PA1]:=CLR_DATA[I];
PORT[PB1]:=CLR_DATA[I];
PORT[PC1]:=CLR_DATA[I];
PORT[PA2]:=CLR_DATA[I];
PORT[PB2]:=CLR_DATA[I];
PORT[PC2]:=CLR_DATA[I];
PORT[PA3]}:=CLR_DATA[I];
PORT[PB3]:=CLR_DATA[I];
PORT[PC3]:=CLR_DATA[I1];

END;
END;
L1: BEGIN

CLRSCR;

IF CH = #75 THEN
GOTO LOOP;

IF CH = #77 THEN
GOTO LOOP;

GOTOXY (20,12);
TEXTCOLOR(LIGHTGREEN+128); TEXTBACKGROUND(3) ;
WRITELN(’NOW ! THE FRONT WHEEL MOVE OF ROBOT IS OPERATING’ ) ;

BEGIN
IF CH = #72 THEN
BEGIN
FOR X := 1 TO U DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PC1]:=DATA_OUT3[I1];
DELAY(20);
END;
IF X = U THEN
PORT[PC1]:=CLR_DATA[I];
END;
END;
IF CH = #80 THEN
BEGIN
FOR X := 1 TO D DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PC1]:=DATA_OUT4[1];
DELAY(20);

END;



IF X = D THEN
PORT[PC1]:=CLR_DATA[1];
. END;
END;
END;
END;
END;

UNTIL DONE = TRUE;
END.



PROGRAM ROBOT_CONTROL_BY COMPUTER (AUTO TEST2);
{ ETPC-8255 TURBO PASCAL V6.0 }
{SET DIP SW PORT 300H }
USES CRT;
VAR I1:BYTE;
M1,M2,M3,M4,M5,M6,M7,M8,SP,X : INTEGER;
TYPE '

CONST

SP_DATA
FR_DATA
RV_DATA

MOVFORW_DATA =
MOVREV_DATA =
ARRAY [1..2] OF BYTE;

C_DATA =

ARRAY [1..4] OF BYTE;
ARRAY [1..4] OF BYTE;
ARRAY [1..4] OF BYTE;
ARRAY [1..4] OF BYTE;
ARRAY [1..4] OF BYTE;

PA1l
PB1

$0300;
$0301;

PC1 $0302;
PCONT_1 =$0303;
PA2 $0304;
PB2 $0305;
PC2 $0306;
PCONT_2 = $0307;
PA3 = $0308;
PB3 $0309;
PC3 $030A;
PCONT_3 =

DATA_OUT
DATA_OUT1
DATA_OUT2
DATA_OUTS3
DATA_OUT4
CLR_DATA

$030B;
:SP_DATA=($10,$10,$10,$10);
:FR_DATA=($01,$02,$04,$08);
:RV_DATA=($08,$04,$02,$01);
:MOVFORW_DATA=($03,$O3,$03,$03);
:MOVREV_DATA=($OA,$0A,$OA,$0A);
:C_DATA=($00,$00);

BEGIN

PORT[PCONT_I]:=$80;
PORT[PCONT_2]:=$80;
PORT[PCONT_3]:=$80;

{PA1,PB1,PC1=0OUTPUT PORT}
{PA2,PB2,PC2=0UTPUT PORT}
{PA3,PB3,PC3=0UTPUT PORT}

BEGIN
FOR X := 1 TO 2 DO
BEGIN
FOR I:= 1 TO 2 DO
PORT[PA1]:=CLR_DATA[I];
PORT([PB1]):=CLR_DATA[I];
PORT[PCI]:=CLR_DATA[I];
PORT[PA2]:=CLR_DATA[I];
PORT[PB2]:=CLR_DATA[I];
PORT[PC2]:=CLR_DATA[I];
PORT[PA3]:=CLR_DATA[I]:
PORT[PBS]:=CLR_DATA[I];
PORT[PC3]:=CLR_DATA[I];
END;
END;
CLRSCR;

TEXTCOLOR (LIGHTGREEN+128) ;

GOTOXY(25,12);
WRITELN(’NOW !

TEXTBACKGROUND(5);

IT IS THE SOUND OF ROBOT ’');



FOR SP := 1 TO 500 DO
BEGIN
FOR I := 1 TO 4 DO

BEGIN
PORT([PC1]:=DATA_OUT[I];
DELAY(5);
END;
IF SP = 500 THEN
PORT[PC1]:=CLR_DATA[I];

END;

CLRSCR;
GOTOXY(25,12);
WRITELN(’'NOW ! THE SHOULDER OF ROBOT IS TURNING’);
FOR M2 := 1 TO 500 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PA2]:=DATA_OUT1[I];
DELAY(8);
END;
IF M2 = 500 THEN
PORT[PA2]:=CLR_DATA[I];
END;

CLRSCR; )
GOTOXY(ZS,IZ);
WRITELN(’NOW ! THE WRIST PIVOT OF ROBOT IS TURNING’ ) ;
FOR M4:=1 TO 100 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PC3]:=DATA_OUT2[1];
DELAY(5);
END;
IF M4 = 100 THEN
PORT[PC3]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);
WRITELN(’NOW ! THE WRIST ROTATE OF ROBOT IS TURNING’);
FOR M5:=1 TO 100 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PA3]:=DATA_OUTI1[I1;
DELAY(5);
END;
IF M5 = 100 THEN
PORT[PA3]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);
WRITELN(’NOW ! THE GRIPPER OF ROBOT IS MOVE GRIPPING’);



FOR M6:=1 TO 100 DO
BEGIN
FOR I:= 1 TO 4 DO

BEGIN
PORT[PB3]:=DATA_OUT2[I];
DELAY(5);
END;
IF M6 = 100 THEN
PORT[PB3]:=CLR_DATA[I];

END;

CLRSCR;
GOTOXY(25,12);
WRITELN(’NOW ! THE HEAD OF ROBOT IS TURNING ANTICLOCKWISE’'
FOR M1:=1 TO 400 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PB1]:=DATA_OUT2{1];
DELAY(5);
END;
IF M1 = 400 THEN
PORT[PB1]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);
WRITELN(’NOW ! THE SHOULDER OF ROBOT IS TURNING’ ) ;
FOR M2 := 1 TO 500 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PA2]:= DATA_OUT2[I];
DELAY(8);
END;
IF M2 = 500 THEN
PORT[PA2]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);
WRITE(’NOW ! THE GRIPPER OF ROBOT IS EXPANDING'’ ) ;
FOR M6 := 1 TO 100 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PB3]:=DATA_OUT1[I];
DELAY(5);
END;
IF M6 = 100 THEN
PORT[PB3]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);



WRITE(’NOW ! THE ARM OF ROBOT IS EXTENDING’);
FOR M3 := 1 TO 600 DO

BEGIN
FOR I:=1 TO 4 DO
BEGIN
PORT[PB2]:=DATA_OUT2([I];
DELAY(4);
END;

IF M3 = 600 THEN
PORT[PB2]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);
WRITE(’NOW ! THE GRIPPER OF ROBOT IS GRIPPING’);
FOR M6 := 1 TO 100 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PB3]:=DATA_OUT2[1];
DELAY(5);
END;
IF M6 = 100 THEN
PORT[PB3]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);
WRITE(’NOW ! THE ARM OF ROBOT IS PULLING |
FOR M3:= 1 TO 600 DO
BEGIN
FOR I:=1 TO 4 DO
BEGIN
PORT(PB2]:=DATA_OUT1[I];
DELAY(4);
END;
IF M3 = 600 THEN
PORT[PB2]):=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);
WRITE(’NOW ! THE HEAD OF ROBOT IS TURNING CLOCKWISE’);
FOR M1:= 1 TO 400 DO
BEGIN
FOR I:=1 TO 4 DO
BEGIN
PORT[PBI]:=DATA_OUT1[I];
DELAY(5);
END;
IF M1 = 400 THEN
PORT[PB1]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);
WRITE(’NOW ! THE FRONT WHEEL OF ROBOT IS TURNING )



FOR M7:= 1 TO 50 DO
BEGIN
FOR I:=1 TO 4 DO
BEGIN
PORT({PA1]:=DATA_OUT2[1I];
DELAY(5);
END;
IF M7 = 50 THEN
PORT[PA1]:=CLR_DATA[I];

END;
FOR M7:= 1 TO 50 DO
BEGIN
FOR I:=1 TO 4 DO
BEGIN
PORT[PA1]:=DATA_OUTI1[I];
DELAY(5);
END;
IF M7 = 50 THEN
PORT[PA1]:=CLR_DATA[I];
END;
CLRSCR;

GOTOXY(25,12);

WRITE(’NOW ! THE FRONT WHEEL OF ROBOT IS MOVE FORWARD’);

FOR M8:= 1 TO 100 DO
BEGIN
FOR I:= 1 TO 4 DO

BEGIN
PORT[PC1]:=DATA_OUT3[I];
DELAY(10);
END;
IF M8= 100 THEN
PORT[PC1]:=CLR_DATA[I];

END;

CLRSCR;
GOTOXY(25,12);

WRITE(’NOW ! THE ARM OF ROBOT IS EXTENDING’);

FOR M3:= 1 TO 600 DO
BEGIN
FOR I:= 1 TO 4 DO

BEGIN
PORT[PB2]:=DATA_OUT2[1];
DELAY(4);
END;
IF M3 = 600 THEN
PORT[PB2]:=CLR_DATA[I];

END;

CLRSCR;
GOTOXY(25,12);
WRITE(’NOW ! THE GRIPPER OF ROBOT
FOR M6:= 1 TO 100 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN

IS EXPANDING’);



PORT[PB3]:=DATA_OUTI1[I];

DELAY(5);

END;

IF M6 = 100 THEN

PORT[PB3]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);
WRITE(’NOW ! THE ARM OF ROBOT IS PULLING’);
FOR M3:= 1 TO 600 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PB2]:=DATA_OUTI1[I];
DELAY(4);
END;
IF M3 = 600 THEN
PORT[PB2]:=CLR_DATA[I}];
END;

CLRSCR;
GOTOXY(25,12);
WRITE(’NOW ! THE FRONT WHEEL OF ROBOT IS MOVING BACKWARD'
FOR M8:= 1 TO 100 DO
BEGIN .
FOR I:= 1 TO 4 DO
BEGIN
PORT[PC1]:=DATA_OUT4[1I];
DELAY(5);
END;
IF M8 = 100 THEN
PORT[PC1]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);
WRITE(’NOW ! THE WRIST PIVOT OF ROBOT IS TURNING? ) ;
FOR M4:= 1 TO 100 DO
BEGIN
FOR I:= 1 TO 4 DO
BEGIN
PORT[PC3]:=DATA_OUT1[1];
DELAY(5);
END;
IF M4 = 100 THEN
PORT[PC3]:=CLR_DATA[I];
END;

CLRSCR;
GOTOXY(25,12);
WRITE(’NOW ! THE WRIST ROTATE OF ROBOT IS TURNING’ ) ;
FOR M5:= 1 TO 100 DO
BEGIN
FOR I:= 1 TO 4 DO



END.

END;

CLRSCR;

BEGIN
PORT[PA3]:=DATA_OUT2[1];
DELAY(5);

END;

IF M5 = 100 THEN
PORT[PA3]:=CLR_DATA[I];
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82554/8255A-5
PROGRANMABLE PERIPHERAL INTERFACE

@ 1ACS-L5TH Compatible 8255A-5 & Direct Bit Set/Reset Capabiiity Easing
& 24 Pregraminable /0 Pins Controfl Appiication Interface

& Completuly TTL Compatible & Raduces System Package Count
# Fully Compatible with Inte! & Improved DC Driving Capability

icroprocessor Families r Availabie in EXPRESS
- Standard Temperature Range
— Extended Temperature Range
@ 40 Fin DIP Package or 44 Lead PLCC

(See miet Packagng Oroer Numdar. 231363)

g Improved Timing Characteristics

The tntet E235A 15 2 gencral purpese programmabie /0 cewce designed for use with Intel microprocessors. it
has 24 170 pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of
eparaten T e Lot emont +ODE 0), 3% group of 12 I/C pins may be programmed in sets of 4 to be input
or output. In ML +. the econd MOUE, ecth group may be programmed to have 8 lines of input or output. Of
the remaining 4 pins, 3 are vsed lor handsnzking and interrupt controt signals, The third mode of operation
(MOOE 2} is a bidicactional bus mode which uses 8 fines for a bidirectional bus, and S lines, borrowing one
from the other group. for hancshaking.
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Figure 2. Pin
Configuration

Figure 1. 8255A Block Diagram
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8255A FUNCTIONAL DESCRIPTION

General

The 8255A is a programmable periphera! interdface
{PP!) device designed for use in Ints! microcomputar
systems. its function is that of a general purpose /0
component to interface peripharal equipment to the
microcomputer system bus. The functional configu-
ration of the B255A is programmed by the system
software so that normally no external logic is neces-
sary to interface peripheral devices or structures.

Data Bus Butfer

This 3-state bidirectional 8-bit buffer is used 10 inter-
face the B255A to the system data bus. Data is
transmitted or received by the butfer upon execution
of input or output instructions by the CPU. Controt
words and status information are also transfemred
through the data bus buffer.

Read/W:ite snd Control Loglc

The function of this block is to manage &l ¢f the
internal and extemal transfers of both Date end
Control or Status words. It accepts inputs from the

CPU Address and Control bussos and in tum, 1ssues
commands to Lotk ¢f the Controt Groupe.

(CS)

Chlp Select. A “low™ on this input pin enables the
communication betweoen the 8255A and the CPU.

(RD)
Read. A “low™ on this input pin enables the B255A
10 send the data or stetus information to the CPU on

the data bus. In essence, it gilows the CPU to “read
from" the 6255A.

(WR)

Write. A “low™ on this input pin enas'ss the CPU to
write date or control words into the 8255A.

(Agand Ay)

Port Select 0 and Port Select 1. Thess input sig-
nals, in conjunction with the RD and WR inputs, con-
trol the se'ection of one of the thies ports or the
control word registers. They are normally connected
to the least significant bits of the address bus (Ag
&and A,).
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Flgure 3. 8255A Block Diagrem Showing Dete Bus Buffar and Read/Writa Control Logic Functions
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82554 BASIC OPERATION

{A,] 2 | "D | WR | TS | input Operation (READ)
ojo|0 | 1 Port A —> Data Bus
cli]0 1 Port 8 —+ Data Bus
11010 1 PonnC — Data Bus

Cutput Operation
(WRITE)
o1 0 0 | DataBus —+ PortA
ol {1 0 | 0 |DatzaBus — Port 8
1101} 1 0 | 0 | DataBus — PortC
Tt 0 | 0 |DataBus — Control
Disable Function
XiX X 1 { Data Bus — 3-State
111]|01{ 1| 0 |egal Condition
XXt 1 0 | DataBus — 3-Stato
(RESET)

Reset. A “high" on this input clears the control reg-
istar and all ports (A, 8, C) are set to the input mode.

Group A and Group B Controls

The functional configuration of each port is pro-
grammed by the systems software. tn @ssence, the
CPU “outputs™ a control word to the B825SA. The
controt word contains information such as “mode”,
“bit set”, “bit reset”, eic.. that initializes the func-
tional configuration of the B255A.

288

Each of the Contro! blocks {Group A and Group B)
accenis “commands” from the Raad/Write Control
Logic. receives “conirol words” from the interna!
data tus and issues the proper commands 1o its as-
sodiated ports.

Conrol Group A—Port A and Fort C upper (C7-C4)
Cornvrol Group B—Port S and Port C lower (C3-CC)

The Control Word Pegisier can Only be written into.
No Read operation of the Control Word Registec is
allowed.

Ports A, B,and C

The 6255A contains three &-bit ports (A, B, and C).
All can be configured in a wide variety of functional
characteristics by the system sottware L+t each hzs
its own special fealures or “personaity” tC funhar
enhance the power and flexibility of the 8255A.

Port A. One B-bit data output latch/buffer and one
6-bit cata input latch,

Port B. One 8-bit daia input/output latch/buffer and
one 8-bit data input butfer.

Port C. One 8-bit data cutput latci/bufler and one
8-bit data input bufter {no latch for input). This pont
can be divided into two 4-bit ports under the mode
control. Each 4-bit port contains a 4-bit latch and it
can be used for the controt signa! outputs and status
signal inputs in conjunction with ports A end 8.
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Figure 4. 8225A Block Dlagram Showing Group A and Group 8 Control Functions

Pin Names
in Configuretion
P} g,____u Dy-Dg Data Bus (Bi-Directional)

oa. ] wl]vas 2l
m’g . 4 g,n RESET Reset Input

ear (s n[)eas [05] Chip Select b
sae(}e ) ear

sls ek RD Read Input

a(qe n [ mesc — ;
P N sPba WR Write Input

a]s uDo, AO, A1 Port Address

{0 nyo,

scre »nilo, PA7-PAO Port A (Bm

ecs A who, _

o nPo, PB7-PBO Port B (BIT)

ccaClrs nlo, " PC7-PCO Port C (BIT)

sl »lle,

L3 !'_" " nltvee v(x: + 5 Volts

(sl nl e

::E . i GND 0 Volts

res 1 new

rerlln ndre.

e npee 8255A OPERATIONAL DESCRIPTION

231308-5

Mode Selection

There are three basic medes of cperation that can
be selected by tne sysiem sofiware:

289
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Mode 0—Basic Input/Output
Mode 1—Strobed Input/Output
Mode 2—Bi-Directional Bus

When the resst input goes “high™ all ports will be set
1o the input mode (i.e., all 24 {ines will-be in the high
impedance siate). Aftor the reset is femoved the
8255A can remain in the input mode with no addi-
tiona! inttiglization required. During the execution of
the system program any of the other modes may be
selected using a single output instruction. This &l-
tows a single 255A to service e variety of peripheral
devices with a simple software maintenance routine.

The modes for Port A and Port B can be separately
dsfined, while Port C is divided into two portions as
required by the Port A and Port B definitions. Al of
the output registers, including the status flip-flops,
will be reset whenever the mode is changed. Modes
may be combined so that their functional definition
can be “teilored” to almost any I/0 structure. For
instance; Group B can be programmed in Mode 0 to
monitor simpte switch closings or display computa-
Sonal results, Group A could be programmed in
Mode 1 to monitor a keyboard or tane reader un an
intermupt-driven basis.

-]

-

capur e

SOAT € 1LOwER}
1= s
.o ouTRUT

——

Flgure 5. Basic Mode Deflinttions and Bus
Interface

230

( ADOALSS U — r )
I T CONTAOL Bl . &) SOOC 2LV FLAD
f DATA 8L e
> naki)) o
Wil | s Flgure 6. Mode Definltion Format
[=- "1
_‘{ j The mode definitions and possible mode combina-
o0t @ [ A tions may seem confusing at first but after a cursory
o afio ) ) roview of the complete device operation a simple,
R A A logical /0 epproach will surface. The design of the
8255A has taken into account things such as effi-
< cient PC board layout, controt signal dofinition vs PC
ooty — 8 e AT layout and complete functional flexibility 10 support
@n”” 1”] @w alrnostnnyporbhoraldevioewiﬂmoemema!logic.
F0, 7%, CONTROL ~ CONTROL  PATA, Such design represents the maxdmum use of the
. o3 vo available pins.
soory —L_2 < L
o l I ” l I l f S onmecTionss Single Bit Set/Reset Feature
LN —_——
A=+~ =i Any of the eight bits of Port C can ba Set or Reset
231308-6 using a single OUTput instruction. This feature e~

duces software requirements in Control-based appl-
catons.
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Figure 7. Bit Set/Rerat Format

When Port C is being used as status/control tor Port
A of B, these bits can be set or reset by using the Bit
Set/Reset operation just as i they were data output
ports.

fnterrupt Control Functions

Whan the 8255A is programmed 10 operate in mode
1 or mode 2, control signals are provided that can be
used as interrupt request inputs to the CPU. The in-
terrupt request signals, generated {rom port C, can
be inhibited or enabled by setting or resetting the
associgted INTE flip-flop, using the bit set/reset
function of port C.

MODE 0 (BASIC INPUT)

This functicn allows the Frogrammer to gizaliow or
allow 2 spegitic 170 devics ta interrupt the SPU with-
out atfecting any other devics in the interrupt struc-
ture

INTE {lip-ficp definition:
(BIT-SET)-—INTE is set—interrupt enable
(BIT-RESET)—INTE is RESET-—tnterrupi disable

NOTE:
All Mask liip-flops are automatgally raset during
mode seicciion and devize Rasel.

Operating Modes

MODE 0 (Baslc Input/Qutput). This functional con-
figuration piovides simplo inputi and ou‘out of.1
tions for each of the three ports. No "handshiaking”
is required, data is simply written to of read tfrom a8
specified port.

Mode 0 Basic Functiora!l Definitions:

o Two 8-bit ports and two 4-bit ports.

e Any port caa be input o ou'ou:

* QOutputs are latched,

* [nputs are not latcheo.

« 16 diflerent Input/Output configurations are pes-
sible in this Mode.

Sa
@ 5( 4

| Ao

- .S X
e .————\.———jv

an- X X
0y Oy e o e o e £ i e - ). }— ———
” ' mace-s
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MODE 0 (BASIC QUTPUT)

«&

o,0,

€1, ar a0 }

outrut

S

231306-10 :
#MODE 0 POKT CIFRNITION
A 8 Group A I Group B

Da Ds 04 Do Port A (zz';ef) . Port B (E:::i)
0 0 0 OUTPUT QUTPUT Q QUTPUT QUTPUT
0 o] 1 OUTPUT OuTPUT 1 QUTPUT INPUT
0 0 1 (4] QUTPUT ouTPUT 2 INPUT QUTPUT
0 [V} 1 1 OUTPUT QUTPUT 3 INPUT INPUT
0 1 0 0 ouTPUT INPUT 4 QUTPUT QUTPUT
0 1 0 OUTPUT INPUT s ouTPUT INPUT
4] 1 1 0 OUTPUT INPUT 6 INPUT QUTPUT
(1] 1 1 1 QUTPUT INPUT 7 INPUT INPUT

1 [0} 0 1] INPUT QUTPUT 8 ouTPUT OUTPUT
1 0 0 1 INPUT QUTPUT 9 OUTPUT INPUT

1 0 1 0 INPUT ouTPUT 10 INPUT OUTPUT
1 0 1 1 INPUT ouTPUT 11 INPUT INPUT
1 1 0 [v] INPUT INPUT 12 ouTPUT ouTPUT
1 1 0 1 INPUT INPUT 13 QUTPUT INPUT

1 1 1 0] INPUT INPUT 14 INPUT OUTPUT
1 1 1 1 INPUT INPUT 15 INPUT INPUT
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KODE CONFIGURATIONS

CONTROL ¥rOND ¢
o © & ©0 © O, DO O

Lfelefefefe]e]¢]

o, o, B, o, o, U, O, O,

Clefelefol-T-T"]

A _.__’L'_. A, LA, A ——7-’1—. ra, e,
L~ Y €350
—7"1‘"" <y #Ce i __,Li__... rGc,
0,0, c-[ 0,0, < «{-
) Wy Sy e,
o —-#—"‘1"‘ ot re, e,
2N~ ” 231308-12
CONTROL WORD o1 CONTROL WORD #3

0,0,

L s At S A a2,
e2s8a o3sa
L e, Y il
0,4, C{ 00, C{
A — ey e e,
sf—A e, NESbLY § Ay
2y 231308-14
CONTROL WORD o4 CONTROL WORD o4

nopBoBan

a -—-—/'— rA, P,

584
{—-—F——~'¢.'ﬁ
<

c’al
- <,

) T R,

23130616
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CONTAOL WORD ¢C CONTROL WORD of
o 0 % © 0 D, 0 & 0 5 o ¢ © 0 b o0
] I ] T
1 clo ! < J 1 (-] I CJ ‘J_I 1353 ‘ o ' 1 ! o ! a 14 A
ap——pt e A, f Aoyt v, pa,
L2354 £2554
At e, N DL
0,0, =— o —] cd

[ R —

P e, - o,
et = e, re, of—rt e e,
2313021 l 231308-18
CONTROL WOAD »¢ CONTROL ORD # 10

By Oy O O, O O, O, O, % o o 0 © o, O o,
[1]010JOJ1J0‘1I°] [vloiolijo'c£|Jo]

A Al raaa
2854 ; 234 .

fof—— o¢, 2, | —ae N

) Lt

o2t g e

231308-19 231308-20
CONTROL WORD #7 CONTROL WORD #t1
% 0 6 o & o O o 6 6 ©& 0o, 0, 0, 0, 5,
(Al 5l a4 Ldefed el 14
a ~—4—‘—-—-u.,0~ A -——-/~1— ra Ay
244 o554
A e, ; s
0,0, e c{ 0,0, = 1 c{
ot e
ol o — rane,
231208-21 2308 -22

*y
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CONTROL WIRUL <12
0, Oy B DO, Oy

Llelel D

0, O

e

[T

CONTROL WORD #14
v, ©°,

o 0o o o o .

nooooonn

goonnoon

a ._—,L'— oa,ra, afoo b raypa
C255A 62554
4
- e, r """"'L- L e
0, 0y =] C{ 0,0, ~—————— 4 «L
4 . a
ISRV Y | 2w,
2 a
s 5, 8 | e,
231308-23 231308-24
CONTROL WORD ¢12 CONTROL WORD 1§
o, e, o O o0, 0, O n‘

[LLTLLL]

1
| A‘-——"-.-—-— (23 7 At A, ra,
E255A C258A
‘—'—7‘—‘-— C,-PC, o———/i—-— rc,#C,
Dy D, - < { 0,0, e—————e] 3 {
et vy, et ey
B e [ SUSLENEN LY
23130825 231308-28
Operating Modes Input Control Signal Definition

MODE 1 (Strobed input/Output). This functional
configuration provides a means for transtering [/O
data 1o or from a specified port in conjunction with
strobes or “handshaking” signals. In mode 1, port A
and port B use the lines on port C to generate or
accept these “handshaking” signals.

Mode 1 Basic Functional Definitions:

e Two Groups (Group A and Group B)

* £ach group contains one 8-bit data port and one
4-bit centrol/data port.

* The 8-bit dats port can be aither input cr output.
Both inputs and outputs are latched.

* The A-Bi\ port is used for control and status of the
8-bit data port.

295

STB (Strobe Input). A “low™ on this input loads
data into the input latch.

IBF (Input Buffer Full F/F)

A “high" on this output indicates that the data has
been loaded into the input latch; in essence, an ao-
knowiedgement. 18F is set by STB input being low
and is reset by the rising edge of the RD input.

INTR (Interrupt Request)

A “high’ on this outpint can be used to mnterupt the
CPU when an input device is requesting service.
INTR is sel by the STB is a “one™, 1BF 15 & “ore"
and INTE is 8. "one". It1s reset by the fafling eage of
RD. This procedure allows an input device 1o re-
quest service from the CPU by simply strobing its
data into the port.
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INTE A INTe 8 .
Controfied by bit set/rese: “f “Cq. Controtied by bit set/resot of PCa. -
l
MODE 1 (POAT A) - MOOE 1 (POART 6) i ?
A, ta, . e, r3, [] ‘.‘.
CONTROL wORO ! - 20uTHOY wCAD . -
o, 6, ©, 0, 0, 0, 0, O, ""N;l‘. l-—-—- = 9, 04 0, 0, 0, 0, €, 3 i
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Figure 8. MODE 1 lInput
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Figure 9. MODE 1 (Strobed Input)
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Output Control Signat Definition

OBF (Output Buffer Full F/F). The OBF output wiii
go “low" 10 indicate that the CPU has written dala
out 1o the specified port. The OBF F/F will be set by
the rising edgo of the WR input and reset by ACK
input being low.

ACK {Acknowledge Input). A “low" on this input
informs the 8255A that the data from port A or pori
B has been accepted. I essence, a response from
the periphera! device indicating that it has raeceived
the dzta output by the CPU.

INTR (Interrupt Request). A "high” on this output
can be used to interrupt the CPU when an output

device has accepted data wansmitted by the CPLL.

INTA is sat when ACK is a “one”, OBF 1s a “one™,
nd INTE is a “one” s resel by the 1alfing sdge of
.

INTE A

Controfied by bi set/:aset of PCy

INTE B

Contiolied by bit sot/reset of PCa

MOOE 3 (PORT A}

CONTROL WOAD

0 O, 0 0, O, O, O, O,

1ACDE 1 (PORT 8§

CONTROL WORD
0, Dy By O, D; 0, O, O,

[ DIXX [ X

TRy

A ——t
oforin
231308-30 231308 -33
Flgure 10. MODE 1 Output
231308-32

Figure 11. MODE 1 (Strobed Qutput)
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PORT A—(STROBED INPUT)
POART B—{STRO3ED OUTPUT)

va a7
R - <} ——o &7,
o fomm ICE,
CONTROL WORD
0, , 0, U, O, O, D, O, <, f—— nn,

[ [ fepel: T 1N :
FCosj=r— w0

.,
e et Gu I
D ——eof Pl pe— IR
s
#Co | XA,
231308-3¢
PORT A—(STROBED OUTPUT)

PORT B—STROBED NAUT;

Figure 12. Comblinations of MODE 1

Combinations of MODE 1

Port A anc Port B can be ndividually defined as in-
put or output in MODE 1 tc suppoert a wide variaty of
strobed 170 appfications.

Operating Modes

MODE 2 (Strobed Bidirectionat Bus 1,/0). This
functronal configuration provides & means for com-
municating with a periphera! device or structure on a
single 8-bit bus for both transmitting and receiving
data (bidirectional bus 1/0). “Mandshaking™ signals
sre provided to maintain proper bus flow discipline in
a similar manner to MODE 1. Interrupt generation
and enable/disable functions are also available.

MODE 2 Basic Functional Definitions:

« Used in Group A only.

* One 8-bit, bi-directional bus Port (Port A) and a 5-
bit controt Port (Port C).

e Both inputs and oL tputs are latched.

¢ The S-bit control port (Port C) is used for control
and status for the 6-bit, bi-directional bus port
(Port A).

298

Bidirectional Bus {/0 Controt Signal!
Definition

INTR (interrupt Request). A high on this output can
be used 1o interrupt the CPU for both input or output
operations.

Output Operations .

OBF (Output Butfer Full). The OBF output will go
“low™ to indicate that the CPU has written data out
10 port A

ACK (Acknowledge). A “low” on this input enables
the tri-state output butfer of port A to send out the
data. Otherwise, the output butter will be in the high
impedance state.

INTE 1 (The INTE Flip-Flop Associated with
OBF). Controfled by bit set/reset of PCq.

Input Operations

STB (Strobe fnput). A “low” on this inout loads
data into the inpin fatch.

b
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ISF (input Bufter Fult F/F). A “tugh” on this cutput

INTE 2 (The INTE Filp-Flop Assoclated with 1BF).
Controiled by bit set/reset of PCy,

nC seles tha! ¢313 has been ioaded into the input
gt
CONTaAGL WORC r
5t Ty ) & € 0, O B, - .‘13.
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Flgure 13. MODE Control Word 234398-36
Figure 14. MODE 2
‘ OATA IT OM
CrTO 8338
)
4
obf \
ot
e \ 5
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'
KOTE:

£ay sequerce where WH occurs before ACK ard STB occurs before RD 1s pernussivie
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Figure 15. MODE 2 (Bldlirectional)
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wODE 2 AND MODE 1 (QUTPUT)

231308-38
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S e
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< - CONTAGK woRD
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< L« wr,
LS S
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i
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Figure 16. MODE ¥, Combinations
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ttode Definiticn Summary

MODEO MODE 1 MODE 2
N out IN ouT GROUP A ONLY

Phg N ouT IN cut —r |

Py IN ouT IN ouT —

PA; IN cuT | N ouv —

FA3 IN ouT IN our s

PAc IN out IN ouTt —

PhAs N ouT IN ouT —r

Fhg IN ouT ¢ IN ouT —

P4y IN ouT N out —

P3g IN outT | IN ouT —_

7B, IN ouT IN ouTt .

FB, IN out iN ouT —

PB; N out IN ouT R MODE 0
| FEy 1 M uT iN out - OR MODE 1

PBs N out W out s ONLY

P3¢ IN ouT IN our -

P8, IN ouT i N ouT -

PCo IN ouT ! INTRg INTRg 110

PC; IN out ' 18Fg OFBFg Vo)

PCy IN ouT ST8p ACKg 170
1 PCq N ouT INTRA INTR, INTRA
YPC, ¢ W ouT STBa 170 STBa

PCs N out 1BFa 170 18F 5

PCs N out /0 ACKa ACK,

PCy IN ouT 170 OBFA OBF,

Speclal Mode Combination
Consliderations

There are several combinations of modas wher: not
all of the bits in Port C are used for control or status.
The remaining bits can be used as follows:

if Programmed as Inputs—

All input fines can be accessed during a normat Fort
C read.

it Programmed as Outputs—

Bits in C upper (PCy-PC,) must be individually ac-
cessed using the bit set/reset function.

Bits in C lower (PC3~FCp) can be accessed using
the bit set/reset function or accessed as a thrce-
sofme by writing into Port C.

Source Current Capabillity on Port B
and Port C

Any set of elght outout butfers, selacted randomty
from Ports B and C can source 1 mA at 1.5 volts.

301

This teature allows the 8255 to dirsctly drive Darling-
ton type drivers and high-voltage displays that re-
quire such source current.

Reading Port C Status

in Mode 0, Port C transfers data to or from the pe-
ripheral device. When the 8255 is programmed 1o
function in Modes 1 or 2, Port C generates or ac-
cepts “hand-shaking™ signals with the peripheral de-
vice. Reading the contents of Port C allows the pro-
grammer to test or verify the “'status™ of each pe-
ripheral device and change the program fiow ac-
cordingly.

There is no special instruction 1o read the status in-
formation from Port C. A normal read operation of
Port C is executed to perform this function.
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Figure 18. MODE 2 Status Word Format

APPLICATIONS OF Ttic #285A

The B255A is £ very powerful ool for interfacing po-
ripheral equipment to the microcomputer system, it
represents the optimum use of available pins and 1s
flexible enocugh to interface almost any 1/O device
without the need for additional exterr.ai logic.

Each periphera! davice in a microcomputer system
usually has a “service routine” associated with it
The routine manages the software interface be-
tween the device and the CPU. The tunctional defini-
tion of the 8255A is programmed by the 170 service
routne and becomes an extension of the system
software. By examining the {/O devices interface
characteristics for both data transfer and timing, and
matching this information to the examples and ta-
bles in the detailed operationai description, a contro!
word can easily be developed 1o initialize the 8255A
to exactly “fit” the applicaticn. Figures 19 through
25 tepresent a few sxampies of typical applications
of the 8255A.
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2048-word X 8-bit Hi_.« Speed Static CMOS RAM
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