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SUMMARY

I. Title

A Study on the Automation Technology for Die Polishing Using
Robots
/
I. Purpose and Importomce of this R & D
Die Polishing Process is being undertaken rnanually_ and is
separated from ‘total die & mould production processes. The portion
of Die and Mould Polishing process in Total lead time and cost for
die & mould proeduction is very high. This work is to automate die
& mould polishing process with help of robot technology wvery fast
and to integrate this process into total processes. With the view of
above point and development of new technology the importancy 1is

very high.

M. Contents and Range of this R & D

With the results at 1st project vear the high flexible robotonomic
polishing tool system for die & mould is developed.

As several main characteristics nondirectional automatic polishing
method through Lissajous pattern with the object of waviness

improvement was realized Free programme ability for polishing area



profile and adaptability for sculptured surface and constant pressure

function have been also integrated.

IV. Results of this R & I and Suggestions to Use

The purpose of this R & D is to tramsfer process automation of
die polishing. This will be activated by use of KIST—Industry
consortium through direct use in Korean manufacturing industries of

Die and Mould.
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a. F &Fo]l WiF uvl&F torque

Fa-1
Tp= 2oy
A7l Tp:ly &Fd WF wF torque kgf—cm
Fa: 43 3% kgf
Fa=F+ W
F: 4 4r¥ kgf
W: &89 S%F+table F&F kgt
#:eEHY vFE A
1 : lead cm
7 - A&(0.9)
b. ogte] <%k ulE  torque
Td=kx 201
2
q714 Td: dgel 2% wlF  torque kgf
Fao: ¢} 3= kgf
1 :lead cm

ket vEY Wy ulz A4(0.1~0.3)

c. 7t&d] 2]3 H3IFF torque

Ti=Jm w=Jm "2 = Jm 0 (211,

60t 180 t
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EH A @4 =ZVE Jmd &
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A 180

"J1+(—)2(J2+J3)+J4+

J1: 7]o] A2] @A RYUE

J2: 7]of Bel #/AY ZWE
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Ja: REel #A EWE
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1 . lead
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r. @9l AHZe FF(7.85x107*kgf/cm?

L: ball screw =2 A cm
d: ball screws] =73 cm
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= T () tImew
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. 45 % 10~ (2 F 00
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meiA] RE| Q] F torquer
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{ mm}
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#3.1.

34 29 80 W

44 A% 75V

4 AF 1.7A

A4 E03 2.5 kgf » cm
2 AL 3100 rpm
Eea AF 1.9 kgf » cm/A
71 Ag A+ 19.5 V/krpm
AR A& 8.7 ohm
A7 d9dX 5.5 mH

2H inertia 0.29 kgf « cm » sec?
A71H AR5 0.63 ms

NAHR ARF 15 ms

44 A% DC500 V » 10 Mohmn
24 g 1000 V

FH &= 0~40T

2% 0. 9keg




IY3-7¢= ball screwsl =EHO ZE§o} % 1x= THERg
£HEE YEVUY. xy tabled 9T AW FF AZFe 100 x
100 mmelx, Hd &£x& 200 mm/secoltt. 4 # AFE  AA G
#18ke{  timing belt& F3d FHol AIHELE2 IY:, AeE
timing belte] 3 W3E 9UXLEAN HE xq;‘qao]% 238.76 mm
°lil, synchro pulleyst =8¢ A$e ¢ 3dd FPe Ade

96.53 mm7} =}

2) ®=E AolRe T4

X % Y¥ge 2749 ZHE FAd 4% AoE &7 9
AdE 2% Aeirlrl WasA "k AHEE 23 Aoy R =EH
oM Tz ¥ AL g g

POWER ON——{ MODE EXT R 9 F Ao

,Programe]  #A 3%
— PROGRAM motor£% =3 4R

TEST ;2 ¥l program®) test
— AUTO ;Program2] A% 43}
— RS232C et FA

a93-8. 23 AoiAe z=# A
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®3-2.

A 9 AC 100V+10% 80VA

44 2= 0C~457T

F % % 1kg

) o] = 2% (%4 2%)

s 29 FHredj 50 KPPS

= % funtion key FE ten key

E A A FEA 16FAx43

=& 99 —999999~999999 ¥
==
—9999.999~9999.999 mm

d=4 44, &9 4 8%

X238 L% AW 5002% (canneld Xsteps)
channel : Hdl 99 CH (1 CH~99 CH)
setp . W 99 step
channel loop : 16% 7}%&

tolEl ®4t g&-—-wlg At
E A 3z 4, 5 10, 20mm
Qe BA/3 A 200, 250, 400, 500, 1000,
2000 (¥&/34)

dolel HF RS —230C
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E3-3. EH =Zgholg ALY

HAYg =2y & 20 W~300W DC servo motor

H3 2¥ FF F| DC 12V~DC 100V

4% 2¥Y A7 AF | 05A~1ZA

Hol &9 AR +38 A

Aol HE odF AC 100V(0.1 A)

F A4 o4 DC 12V~DC 140V == AC 12V~ACI100V
F = POWER —MOS FET, PWM~}4
PWM Fst4 16 KHz

AR & 95% °l%

T = | CW, CCW pulse %9

Ao AF HX Hd 500KHz

Hd Ay g2 & lpsec

RESET <9 Hx} counter clear WA servo free
Hx} counter 12 bit

2z HI tachogenerator ¥+ encoder
Encoder %¥ AW 500KHz, A%¥, BA, Z#¥
Azxr BA A= encoder pulse2] 1/4 pulse

Encoder &9 A4, BAY, ZAF (open collector)
Error 29 FAF YA HA} counter overflow &
Inposition &8 Yz} AA @EAd &9

Menitoring servo ON lamp X+ Inposition ready lamp
AF A 2A~12A

F9 =3 0C~4C (85% RH °l3h)

gy A4 W59 x D256 x H155 mm
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4\ d 1, AL Td o { § ﬂﬂ_.nH._Hw asMd

—
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2% A oj7le RS232C portE F3}

AL o Ag AEE Ve e Lo

a. off—lined} 7%
2% Aojrlz mZzayPe A
AFHE Z2IUE ¢olEd

Parameter2] 4%
Test &4l

b. On—line?] 7%
48 57
A 4~ R B )

A3 9

4 fAAE Hoied

A%

zza3 dA AA

T2 % F7te] interrupt

zZt  7]1% ¢l monitoring

computer$} <AAH o]

JAF HE Fd g 93 dataF FFEHAA FAAH F 2
% Aoyl TaEads Agste WYL o 24tk

AA HFEAA ARHeld F& T A" HAA dHolE
B 2% Aoy AHARF Fxro zZRagoezr FHAIT. o
RS 232C port& %3te 2% Aoriz2 AFpsA Ho. os& Z22
Aol A FAE AFHE FA FASA Hoh wEd 2%
Aol71ek AFE FA dueEFd AF delug YEhiAT



STRAT

212 dolgt

file 2]

e

2% Aojr]§ m2ade FHA

T2

qE

E2

A&

--------- | 2RE

q@A A
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0

24,
56,
85,
97.
89,
64,
34.
11,

9.194418E-06

3282

75956
12708
71327

BTHTT
95194
94055

256215

@01WC0400A+0000000+0000000303000:
00A+0024328+0040674303000;
00A+0056760+0074314303000;
00A+0085127+0095106303000;
00A+0097733+0099452303000;
00A+0089576+0086603303000;
00A+0064552+0058779303000;
00A+0034941+0020791303000;
00A+0011252-00207913063000;
00A+0000000-0058778303000;

03:%
E

0
40,
74.
95.
99
86,
58.
20,
-20.

67366
31448
10564

.45219

60255
77856
79122
73112

-58,77848

(a) A=A ©lo]g}

(b) 2& A7]§ =Z=IH9

J1HP3—11.

2% Aol7lz A4 Zzage
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2. A

=]

L

off

_[t'._:ll_

Ao o 30mm Fzeo EH FIe Ut A
g3tel drsl olRoAs AAHE An FTFl &
A Hn olg A%d 149 ¥R F3 274 5

7old 3AFEE ZE F2E ALYt 1 Tz

YER AT AT HEAHde 30mmolw, FHBL

=] A

_P'_
ddol HEes

FFLer o
IH3—-139)
20w A

& 25% Amel AA] wstel Hgo AT yres ¥

MEE cl&ste FHAXNZ ELdYE 2:=F ok

<2

"
)

29313, AR I Agrlwey Fx

45



46



ol #Ide= Jdd AAAI BAY EF A= AA

J 72 AzeE WAV TASA "o = 2P3-150AsS B

1

ol A JHeM ZEHEAALY A 2B FFF T AR
gk WAzt AANA @d. @M o Ag AR F9FE A
o] Fasth ALI AFY Fde odF BRI LA @
=2 fo8ct stz s1F AEA dldle 5 3F(normal) ko) I
EF dvt 3FE AXAPeRA o)HE HAE Hay & 5

At

offset

I¥3-15. A ZAW ZVEAAA L] Offset
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3. A% 7%

vt xgol YA AdAe KAy Asd FAGL ol

23 AY Ase FHs4r. 1¥3-16ole AF TR FHE T
z9 Agd AY 7% F2E Jdepin, 1BoEH IFE
ste]l  AEWol AA AL AL JFFA Asste AdAR
2q ddde FHgste sAdddEs 2 A@ et LA
A, ol HE AL e FAM dFS=E o IS &
4e 0~6 bard WAMAN AF Ee FFLE =] JHFit-
48 aPoe AL JFd 3= INLGE A AT ¥H
AAe Arge deriich
E3—4. 49 AAq9 ALY
_ 3 4 PA-—-500 352G

EA 9 Gauge Pressure

Ag fA Non—corrosive gases and liquid

A3 498 ¥4 0~3.5 kg/cm®

Ho 44 7 kgf/cm?

&9 4gt 1~5V DC

AAA /5 2 F A & +05% FS max

ez B4 W94 0~+50T

4 22 ¥4 ~20~80C

A7t AL 12~24 regulated V DC

48
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3

3
-+ motor 2
/B
3)
[?
.7 =" i @
o[ B .
= + 25
D

-— abrasive stone

I93-16. A% I Ag 7zs AgE AL A%y Tz

+24V
1

Zk Valve

100K

200K AN

In
put % \ 10&1(_ = 10K
/ —A— 2N3430
{ 1K + /L




D/A Pneumatic
converter Cunrrent AMP ocontrol valve Cylinder
Manusl

a93-18. A% 7l FAE

29 meEg Ao fERel whEHe 9 stck—sip 4]
Yojube e wAS: dv wEE w7l AR gEA A
& mastgt. o A%l £Fe sAe HaH A%g #7
sl 3wl Hgdel olBsEd Ft AEF HAT ARl
Bzt 30mpmel HF DHE Agstach dd xEe €A
@] s Ho Um dv xE U FERe 2RI~

B e FzE FHo U
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Input
ON/OFF

7159 FA=

<E A

ik

243—19.

Abrasive
stone

Holder

{

5
.

=g Y Fzx=

At

2H3—-20.

51



5. TEHE

2 A3 A4d 28EE FANUC ROBOT A—MODEL 1¢]
t}. o] ZHEYE cylindrical }FA =2ZREZAN 5% AFZE #H
3 93 16 bit #—processor2 JFAEol gtk 5&F& Z, 4, R, A,
b=og FAE X, ZZL 500mm, #2¢& 300°, 23 RF
o 500mme A¢ WAL #T Uk HdA sk FFLS 9kgolx

REE dxy+  £0.05 mmeo]th

6. dolzt & HA

g afdA THE dvh A2gddE AFH2ZIEH 34
Aol wWpg TEAL 98 AMY Uxg wohgel: T ohg
21 Azel UePAH  AAZ Dasth A8E A/D, D/A
converter®t DIO #Axl%= PC—Lab Card®A I®3-2ld FH=EE

JEpls, 7 2Ed Fa Age ted o

a. Analog Input (A/D Converter)
Channels : 16 single—ended
Resolution : 12 bits
Input Range : Bipolar : +10V, 5V, £2V, +1V.
All input ranges are switch selectable.
QOvervoltage . continous +30V max.

Conversion type . successive approximation

Converter . HADC 5747

52



Conversion speed . 30 KHz max.

Accuracy . 0.015% of reading +1 bit.

Linearity . +1 bit.

Trigger mode : Software trigger, on—board programmable timer or
external trigger.

Data transfer . Program control, Interrupt control or DMA.

External trigger . (TTL compatible, load 0.4mA max. at 0.5V

(low) or 0.05mA max. at 2.7V (high))

b. Analog Output (D/A Converter)
Channels : 2 channels.
Resolution : 12 bhits
Output Range . 0 to +5V with fixed —5V reference. +10V
with external DC or AC reference.
Reference voltage : Internal . ~5V (45V).
External . DC or AC, +10V max.
Conversion type : 12 bit monolithic multiplying.
Analog devices : AD7541AKN or equivalent
Linearity . +1/2 bit.
Qutput drive : +5mA max.

Setting time : 30 microseconds.
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¢. Digital Input
Channel :@ 16 bit.
Level : TTL compatible
Input voltage : Low—0.8V max. High—2.0V min
Input load : Low—0.4mA max. at 0.5V

High—0.05mA max. at 2.7V

d. Digital Qutput
Channel : 16 bit.
Level : TTL compatible
QOutput voltage : Low—sink 8mA at 0.5V max.

High—source—0.4mA at 2.4V min.

PO ~A12  BLOCK CIAGRAM

I SR 1 —
_ R 2 £H 42 BIF ;2 c E i 7
.mﬂ““ - ) EN 2 &1 l[_."H 12 3T —> D/k 1
! — I—': CODE LATC -“——1 D/4 CONVERTSR— O/ 2
[Ared: |5 N
EXT.CLK
1/0 RORT —> PORT O £
PEPDSEEES oy | : R
““““ - PORT +5 N
L
D
s
T
o DML 41 OR #3 F ol
¢ JUMPEA STLECT B B 2
]
[ =3
=] U= IAR #2~——#7 " SIGITAL
Mo E TLE
3 JU ' A SELECT | SO ouUTAUT
'y e
s FINTR *“—"‘—_mnu_' CIGITAL
SORTROD DACK . IHNRUT
= E!UFFEPS P —
Loc‘- a CHANNE-
— c SCeN LOGIC | J
——— 12 511 A/D
F'R‘G LOsIC e COMVERTERA el SHA L ROX £4 0 anaLOG
—fT LM9 -————15 CHANNEL N :
o ocH o158 INPUT
T SINGLE IND
:_XT._HT\-A._ SD.’TMAFJ': FafeEQ SAIN 1
L TRIG TRIG Ta16 SZLITT

29321 dolg 4EY AR FAH=E
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34 #A &

dut FHA Heg 4 A9 ¥HFrE ¥y Ad AT
del T4 9 A2"E FANAt dAnt FFdde FEFA =
s °%F 7% AL FE F4E Je BY U, adz xEY
Ad R mEo A TRV FAAS 3, od@d dx FF

Aole 2% Aorlst AM A2dE Adse HAFHT

e

serial portE 23 interfacinge] TFAEHS Ut}
A% TEn pe B oF Az AEHE 5H A
BEoldsm, ol 2= Adyd HFF x=

2
AEe=E sHo 3t Tgde dvk Al&ge @E dEhRITH
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A4 =8 AF vl FF A" 24

S

7o BRY ¥ wwd A AEHE A o
Fold AFW ue Be AF dAw FF A2de TARAD.
B oAz 4% Edg Asd dand % B4 d¥e 4
detdeh. & 2 Jsdz PFH ARdoldn A4 yd Fde

&

re

HE EHste HHe dnt WSEL Fusz EAPS s

F ATE A% AdHE AAFduA I

AE % JleE 4 4¥

1. F93g4 Ao 7%
2 J%d EBEE =
W dWae Adste Aol WYSE Fasss AL 2YS I
stgo] WASEE dAuiste U} YHE dusk gemz, WA
FdE duiFoz Al olFoAxE dvt £EY oF AEg
Agstool ok @ d2A 2P-1a)s e FAF Fdos
dulg  Sde Atel dAF A SIN waved £EE 78
A #ARR 2P4-19 ()sk e dur AR dehdd. 2
Q. ¥MEY EFIE A =AY 2Y FoHx Av €Es}

&¢ dein A oWy dn FEd EdNe oen 2

HiY

e
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IAF HEe BsY) 9T Ae

Px=Mx + SIN(wx » t)

Py=My « SIN(wy » t)

LRI ]

sz—dgt—(Px) =Mx + wx » COS(wx + t)

Vy=§t—(Py)=My *»wy » COS(wy » t)

oldd Ze EAES d4sr] Asd A4F AEe 2x

Aske Wye udsd BRE g

%
a7 Ade $sE e 2o FAY 4

Al= JIx3+1y?

= J[Pxt—Pxt+ At)’+ (Pyt— Pyt + At)?

= AMxSIN(wx - t) — MxSIN(wx(t+t))}’+

S.‘&

{My » SIN(Wy + t) —My « SIN(Wy(t+ At)) )
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o HI, &8 AFAA #Asr AHME AL AtES OF
Ag aAle Qs FAREE B fHdoz R HozRE
A atgE FeE AL =ddmz AAF BEd 93 dolmz
g ol% Ayl 9RY ANE ATANES ST 2P4-29
(@) Zo] X dolgg AFLANE A d4F AQo o
= dn #Age) ARHold AWS TP4—29 (b)o] YEhA

geole DAF dde FuE dEsAoZM oIdd Ad
Axe ddol AEE B ogde oddzA  FHY AXF
A€e Al fFeld ZA#AE FEAT (2P4-3).

olael Wrfel Wy Aal Ak ATHE 2dd—dol U
. APAHE FYoz =gd Afdds FHE e A
A%E 44 B 4 A=F dQqW «rNE BAR dqne UE
Aoy da A=z 9A dolgd wHa s Wy WHeA
olZtE H&ol FEa.

p
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2. A% =

)

43 7% |

2 A7 A%E du Tre of a8d o] 43 wWigoe
oF 30mm, 4% W] tste] A3t 26 Fro AAR Ho] FHEo] sHEItE
2 Fojgth A I g A§ 4¥E 19 4-50 dERUT. 29
AnE 2REY o]Bo] glo] dnt FF AA A HE s A% 2
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H4Rg AASr) A4 Puel stz dn 2E9 olF Ao
PAPLe £52 sk Faol Jvo) A% duk BTl AU
AF A% FE Ak vlwdlel g BH Yde Aot AsEe
detdalth HdEe dod FUAY Bd¥0 gorz du MEE UF
A £A 87 Asted w8 o)%A S Bxel E ATHE Sk
A% wHog ooz FHe AntE sl 3 AFEe Mg 2
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Aul FAH Wz s dv Adgel Aol Askel LHB Y
9 Hgol AsHEs A /5 FAIA.
thgdl A% du 37 J#EE dedsch

ad4—7. A% dul FFY HE9=x
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A5 HF RAE 4 FF AF U¥

1L A% 48

A% FWo o]Foj FH AntE AY AF A% BT A2
9 ALg Astel A% Avk FTE THT Aul Aadol FAHAT A
£ Qv FPlE BARH €5 7%, A% IW Qv vl 293 A
A%sel ALY Ak AF Ak FPE FAFH RH B9 Aol
7 HestES Hol x, ARHAA ARHIME Fael dvt Wi
Agol o FojAch.

g AT Med Aok A2ddAe ¢ 4Fe) doke At F
T AAel A%el g5t FYYEE Ho} Yu TREE BT E oIF 3
2§ 99std Ho 2NEY 2Ue FI0EN Ve %Y ZHE 4
g0l FF5etn dn $29 FHE o8 F Utk

g A 226 0@ 289 A, G5 At WSE A
g3 Aol A=z A 3R AARE AL T AR ¥ A
zdsel F&ol Asdth Al A2WE ZRE Ex AFHE 3T A

oz HAYE 4 U FERE olFoA U
2. 2% A g
1) 93 ¢nl ¥4 FAHE 8o vl FA9 &3t g3y,
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1 &)Al7 s 3]

| B [(x)9 FE aBy S BEE (0 =[(x+a)E B
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2. A% HES A dolg HAL Adste T2 o

1

'Program for makine position data tile of Lissajous pattern

WX = 1

WY = 1.23
MX = 100
MY = 100

THD = 360 / ABS(WX - WY}
PI = 3.141592

INPUT "FILE NAME :"; F$
OPEN "0", #1, F$
FOR TH = 0 TO THD
THR = TH * PI / 180
PX = MA * SIN(WX * THR)
PY = MY ¥ SIN(WY * THR)
PRINT #1, PX, PY
NEXT TH
CLOSE #1
END
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'Frequency of X axis
'Frequency of Y axis
"Magnitude of X axis
'Magnitude of Y axis
'Angle amount to one period

'X axis sine wave
'Y axis gine wave



3. A% dolet MUAR RH 2% Aorle] PP TeadL A4stE =

29 4

'pProgram for making 2 AXIS CONTROLLER PROGRAM from position data file
1

SUB L1S8Al
Pl = 3.141392
sks = "30"
sys = "3o0"
QUTS = "00"
chs = "04"

300

OPEN "I", 4, "FILE"
OPEN "O", 2, "PXY"

PRINT #2, "@01WC" + ch$;
' SCREEN 2
INPUT #4, px, p¥

FRINT px, p¥

200

ZRADD:

100

IF px = 999 THEK 200
IF px < 0 THEN SIGNX$ = “-" ELSE SIGNXS
IF py < 0 THEK SIGNY$ = "-" ELSE SIGNYS
PRINT #2, "00A" + SIGHXS;
OPEN "0O", 3, "PXYT"
PRINT #3, USING "###%. ##£"; ABS(px);
CLOSE #3
GOSUR ZRADD
PRINT #Z, VV§;
PRIRT #2, SIGNY$;
OPEN "Q", 3, "PRYT"
PRINT #3, USING "##k#.#43"; ABS(py);
CLOSE #3
GOSUE ZRADD
PRINT #2, VV$;
PRINT #2, SX§ + SY$ + OUT$ + ;" + CHRS(13)
GOTO 300
PRINT #2, "03;*"
PRINT #2, "E"
CLOSE #2
CLOSE =24
END

"
noH

QPENX "1, 3, "PXYT"
INPUT 23, VV§
CLOSE #3
FOR N = 1 TO &
1F MIDS{V¥s, N, 1} = "."
NEXT N
L¥Y = LEN{VVS)
L¥¥) = 5 - N:
FOR M
vy
NFXT M
FOR M = 1
V8 =
NEXT M
¥V1% = LEFT${VVS. 41
TVE = VYIS ¢+ VWIS
RETL RN

THEX 100

LVvZ = LV¥ - K - 3
= 1 TO LVVI
£ = "0" o+ VVS

T LVVE
VvE o+ 70"

vv2s = RIGHTS(VVS, 3)

EXD SUB
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ll+tl

rl+u

'Y axis velocity
'Y axis velocity

'program channel No.
‘pusition deta file
‘output filename
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¥

'Program for starting 2 axis controller and for reading current position

OPEN "COM1:300,N,8,1,CS,DS" FOR RANDOM AS #1

BEEP
CR$ = CHRS(13): THS = "*" + CR$
GOTO 60

COMM: S8 = "®01" + HD§ + SHDS + TM$

PRINT &1, 88§

INPUT #1, ERRS$

CHKS = MIDS{RRS, 6, 2Z): PRINT CHKS

RETURN ' :

Tt TP T T T Tt T TSI TI LS 3T+ 443321282 2222322222222 22l

60 PRINT #1, "@01GR*" + CR$
INPUT #1, RR$: PRINT RRS
INPUT "Channel No. :"; CN$
PRINT #1, "@01GC" + CN$ + "*" + CR$%
INPUT #1, RR$: PRINT RR$
SCREEN &, 1
PAINT (100, 10Q), 14
LINE (50, 180)-(600, 180), 12
LINE {300, 50)-(300, 400), 12
LOCATE 13, 7: PRINT "-X"
LOCATE 13, 74: PRINT "+x"
LOCATE 2, 37: PRINT "+Y"
LOCATE 23, 37: PRINT "-Y"
LiNE (300, 180)~-{300, 180)
100 PRINT #1, "@Q1RD*=" + CRS
INPUT #1, RRS$
IF INKEYS = "Q" OR INKFY$ = "g" THEN 1000

XP = VAL(MIDS(RRS, 8, B)} / 1000: yP = VAL(MID$(RR$, 16, 8)) / 1000

LINE -(XP + 300, ~vP + 180), O
GOTO 100

1000 PRINT #1, "®01GS*" + CR$

END
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5. A/D converter2 RE & ¢o] Eols maade d

’

'Program for reading signal from A/D converter
H

DIM DAT%(4), arvi%{(10}, arv2%{10)

PORT% = &H220 'SET 1/0 PORT ADDRESS

DAT%{0) = PORT% 'GET 1/0 PORT ADDRESS

DAT%(1) = 3 "SELECT INTERRUPT LEVEL 3

DAT%(2) = 1 "SELECT D.M.A. LEVEL 1

ERX = O ’ERROR RETURN CODE

FUN% = O *FUNCTION O

CALL PCLBIZ(FUN%, SEG DAT%(0), SEG aryl%(0), SEG ary2%(0}, ERX)
IF ER%Z <> 0 THEN PRINT "DRIVER INITIALIZATION FAILED !": STOP

INPUT "CHANNEL NUMBER <0 -- 15>"; START%
FUNX = 3 >FUNCTION 3
100 CALL PCLB12(FUN¥, SEG DAT%(0), SEG aryl1%(0)}, SEG ary2%(0), ER%)
IF ERX¥ <> 0 THEN PRINT "A/D CONVERSION FAILED!": STOP
PRINT
PRINT DATX(0)

200 A% = INKEY$: IF A$ = "" GOTO 200

IF A} = CHR$(27) THEN END

PRINT : GOTO 100 "EXECUTE NEXT A/D COVERSION
END
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6. D/A converter2 HE & o] EolE 289 o

*Program for writing data to D/A converter

DIM DAT%{4)}, arvli%(10), ary22{10)

PORTX = &H220 ’SET 1/0 PORT ADDRE3S
DATX(0) = PORTX 'GET 1/0 PORT ADDRESS
DATX(1) = 3 'SELECT INTERRUPT LEVEL 3
DAT%(2) = 1 'SELECT D.M.A. LEVEL 1
ERX = 0 "ERROR RETURN CODE

FUNX = O 'FUNCTICON 0

CALL PCL812(FUN¥, SEG DATX{0}, SEG aryl%(0), SEG ary2X{0), ERX)
[F ERX <> O THEN PRINT "DRIVER INITIALIZATION FAILED!": STOP

200 PRINT : INPUT "ENTER D/A DATA (0-4095): ", DATX(1)
FUN% = 15
CALL PCL812{FUN%, SEG DAT%(0), SEG aryl1%(0}, SEG ary2X(0}, ERX)
[F ER% <> O THEN PRINT "PERFORM SINGLE D/A FAILED!"

PRINT : COLOR 0, 7: PRINT " OUTPUT ANOTHER DATA (Y/N)? :"; : COLOR 7, 0: PRINT "
300 A$ = INKEYS: IF A$ = "" GOTO 300
400 IF A$ = "Y" OR A$ = "y" THEN GOTO 200
END
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