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ABSTRACT

The Personal computer can be used for control ling
many equipments this project stady about the application
of the P.C to control the slide projector (can be used 1-
4 ) and sound system by the specific program ,finaly
user can control it by wireless remote controller as the

mannual control.
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BLOCK DIAGRAM SLIDE MULTIVISION SYSTEM

REMOTE
CONTROL

PRINTER PORT MITTTT
O O O
SL 1 5L 2 5L 3 SL 4
DIA
RX
DRIVE  SLIDE \ mnmﬁue AUDID
REMOTE — AMPLIFIER
COUNTER SELECT TAPE
DISPLAY SIGNAL ﬂ__n
CONTROL
TAPE
SLIDE PLAY.STOP
FOR.REW
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% } E
Approximate Distances in Feet from Projector to Screen
(Kbépax Projection Lenses)
T i I 110 Slides
Long “2€ 3.es | 135 Slides (13 x 17 mm)
Dimension 28 « 23 mm) i (24 x 36 mm) 'in 2 x 2-Inch Mounts
. of K ‘1 or Adapters
Projected ‘€z -~ 102-152mm ] 102 | 027 mm | ‘02 ~m
Picture Bm 2~ T om 100-150 mm Bmm o 02min b 124mm 78 em A5 mm S 02 m
Lens 'S “ns Zoom Lens Lens Lens Lens Lens ) Lens Lens Lens
e 3. . —— A , e —
40" 10 13 i 3% 13%1020 |, 8 | 10% | 13 18> 10°:t0 16 14 16" 22
50" 122 16’ z° 9 liento 25 110 13 | 16'2 23 13t0 19% | 17 20 272
'
60" ‘15 2 z5 14", ! 20 to 30 11% 1 15% 19% 27 1572 to 23'}: 20% 24'; 33
70" 172 23 29 1072 ' 231t034% |} 13% 18 l 22", 31 18 to 27 24 28'; 38
84" 120w 277 4 18 27%tod1% 116 ! 21%m 27 . 37 21°:10'32 28%, 34%  45%
¥ : i
xThgse lensgs aré’récomme=s- ‘i Sweey nounted in glass. See page 21 for hist of lenses iy .
; (SRS £

Kopak Projection *
EXTANAR C Zoom Lens.
102to 152 mm 1/3.5

Kooak Projection |,
EXTAGRAPHIC FF Zoom Lens.
100 to 150 mm /3.5

It your projector is supplied with
either of these optional zoom lenses. %
you can vary the size of the projected
imageto fill ascreen without changing
the projector-to-screen distance.

To use the zoom len:

1. Install the zoom lens by moving the

focus knob toward the top of the
projgctor and guiding the lens into
the projector. Insert the lens far
enough into its recess so that the
gear teeth on the lens barrel will be

2.

engaged by the gear on the focus-

knop shaft.

Rotate the focus knob until the

orojected image is sharp.

Rotate the front part of the lens

oarrel until the image fills the

scraen.

. "0 obtain maximum Image sharp-
ness and the desired image size.
you may need to repeat steps 2 and
2 aternately.
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STATUS
&H
RESET STROBE
00 0 1
01 0 0
02 0 1
03 0 0
04 1 1
05 4 0
06 1 1
07 1 0
. 08 0 1

¥, 4 \ 442 4 4
uasdzamidut it IasqanAY & NLwNEY LB TINTIUFA UL 12 STy 0

] 4 d £ v 3
1;?'""117??‘13'\ l’!'l;\la"]u"lﬂiﬂlEﬂuTU'ﬂlﬂ‘ﬂllWﬂﬂ?3ﬂ'IUQN']\!'QTIIRHWHBEQ\‘;H\,“



#2289 TUTun Tt un 19 L aanda uasd¢§n§a

’Techinqe 8 Channel from printer port IBM PC
Input Channel and Data
input "Select Channel : "; sct&
input  "Select Data : "5 sda
out &h37a,th4 > Reset status printer port
out &h37a,&h2 '’  Reset=1low
out &h37a,&hd ’  Reset=high
out &h37c,sct > Send Channel
out &h37a,&h5 ’> Strobe=low
out &h37a,&hd ? Strobe=high
out %h37e¢,sds > Send Data
out &h37a,&h5 * Strobe=1low
out &h37a,thd * Strobe=high
end

IJI) [y 0 (¥}
ﬁ1n§1§ﬂau1ﬁnu1ﬂ1un1uasﬁautﬁutanzwu 10 iqﬁﬁﬁasﬁaatﬁaunUtaniﬂu
4 [ { ¢ w dtﬁ w
2 Tun1718 9951142 9310A" LaTmuNsa NI TUARTANRIEA L IuLATE W 2 HRdy
's [ % - [ 4
Quﬁ1ana31§ 1C6 (i1n1¢11uaa§aga) Z9RT4iy Channel 1 A1R19NTHIN

v ¥ . .
n1191uquﬁaqu (Active = high)

SLIDE 1 : Do

1

Forward

"

D1 Reward
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SLIDE 2 : D2 = Forward
¢ D3 = Reward
SLIDE 3 : D4 = Forward
¢ D5 = Reward
SLIDE 4 : D6 = Forward
: D7 = Reuward

§721  Channel 2 (ICT) as1ﬁnququqoa1u?1unaq SLIDE 1
Channel 3 (IC8) " " SLIDE 2
Channel 4 (IC9) " " SLIDE 3
Channel § (IC10) " " SLIDE 4
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S1IDE MULTIVISION (Menu)

File

Help

—Edit
—Open

{—Save

—Exit

—Print

—Help

Run

—Start

—Auto

Test

—Chan,Data
—Dissolve
—Fade-in/out

—Super impose

—Flash
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N7 Tl gy

4‘ v ua
(HaLIanTUTuA Ty SLIDE.PR 3zU31ngnuin3aay

Menu File Help Run Test

SLIDE  HULTIVISION SYSTEM

v [} ﬂug
n111ﬁ¢1uunasln§uavu
1. Menu File

4 ¢ o v ¥ d . 4 ad v
LUBNRAATAYRENUNUAITIITUN Menu File iNanafs (ENTER)> 3si11

4 o ¥
étugnaq File 39UTenaun a88a29uf9n



16

Edit

All Picture for display is

+

Picture 1

Projector <ond number

i For/Rew <(F/R> H

Effect is <D,S8,1,0,T,F>

Time for picture display

: ! . 4
ii?#LﬁuﬂﬁTﬁ#WﬁﬂunTﬂ7uﬂ1N31N11u1uﬂﬁ“ﬂaﬂ0ﬂ11uﬁﬂﬁ lﬂuﬁﬂﬁﬂ@ﬂﬂ?

218 10 nw TﬂTuﬂTNﬁzuﬁﬂQ;ﬂﬁ11Niﬂ

All Picture for display is 10

v t (] 1] 1 * W -
g1ﬁ§av?ﬁﬁaeaaq1u1uuaaznww11ﬁaqnw11ﬁn1wuaasa1aun1as11

Adagranstfau

Picture 1
Projector <on> number H 1
For/Rew <F/R> : f
Effect is ¢»,s,1,0,T,F)> = d

“
-

Time for picture, display
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1 i i i : (iud e a1
#aA98  Time for picture display : LUunaa Mg nIMuAL 9
' 1 - L g [ -~ L]
THATTURANATNLAREAT HIFE Totant 18 1 TATUMEIE T8 IRIN RYUA 0.5 Juan
|

§u1u

and' #1a-121

= e o - —
B marw

4 . du I vy
tuatlautananTuRINIWIMAUNRBINITUA AT WY Key
HaupanaaTua N3 n L

1 . i H

15
H
+
File
Edit
Open...
Save
Print..
H
1 Exit F10
; i
¢

te L} ™

ya ¢ ¥ 4 ' © a v
THRBANAT Au-89 TUNITLRAULANAINY UAINA CSPACE BARY Tuni1idania

J d /N Y \
RIMARBINIT  nIAn T TITUN TR RUN,azﬁagtiag1ﬂ1un1uiuuw1nu Taald

R [V YY) J v - |
Edit 1ng1ﬁtnw§ Edit 3zUsngnanlingen

Enter Picture for display :

ﬁv I Y_v v . ]

NIz NTBAIWAMAIINABINITHAIH T 1IRBINVTUHA I WA WL R T
L 72 TN 7 A N T N 3 1] .
1u§1u1dnwawu1unwwac1u TAa MM WMITATENTIN 1 §9 400 A ﬁ1§1§1d
04! 4 # . w 1 d v [y
AmaguanimiaINUTUTUN TR DiganTud  LilanA CENTER) 3zi1ngianiangs

aw

H



o ( 4 » o
1ﬁ§1¥wuu?aTﬂ1un7unaacn11az SAVE aquduAg#adfl namaen17i3antt

4 < v . '
SWmTUTua TN LAY TN 1ﬁ§1ﬁtﬁw§tug File (RanfaA1M OPEN I9ae

Usngianly

File name :

{ o ] v 1
1ﬁ§1§3uw33101un1un5nqn111?un1§ae1ﬂ Prui T TN THE IR 19

1T1ngEAAR2 91

File not Found

. A a 1 o 4
38A210 Print 1utu¥nae File asLﬂun11wuu91n1uU1nag1uTﬂ1
E4 P 4 o (¥ ﬂ 4 ' .
UNTHBENNIIWIRLART  TITUTUNTUNIEWIWEY 3z L uTU1unsunag1uuu1an11ua1

4 ¥y w 14 ! . - v '
HANLATAIINY UL ﬂ'l‘luuTlJ'ﬂlﬂ'ﬂlﬂE‘lu“u'IHﬂ']']""i115117'1“&1'8‘111”11

No File +to Print

. 4 y .
18R Exit F10 Lna§1ﬁt5an§aﬁ11uu TN gR8RI N1

Do you want to exit y/n =

' PR a
ﬁw§1¥58wn11aan11n101un1u1ﬁﬁuw Y asly  aridasen11iuwaM N
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2. Nenu Help

H . o f UH
Lugudﬂuﬁ1nlﬁan1aTaaa701nanﬂaa F3 Taaﬂzﬂ11na§aa1wuﬂau

Help
F1 : menu , cancel [ F1,<(ENTER) 1]
F3 : Help
F10 : Exit
EDIT : Enter Value and press (ENTER)
OPEN : Enter file name for run,and press.<ENTER
SAVE ¢ Enter file name for save progfal to disk,

and press (ENTER)
PRINT: Press <ENTER> to print value in program

(Check printter port befor print

Test =
Chan = Channel (1-5) Dat = Data ( 0 - 255)
For = Forward Rew = Reward

Slide no.(1,2,3,4)

Time (Sec) = .5 Sec

Press any key to continue

Lﬂuﬁan11uﬂ1z?un111?1ﬂ1un1uuﬁ§1ﬁtﬂ1un1u



4. Menu Test

' ﬂ 4 . 4 d a v
i utugn1§1unw1naﬁaun17nwawunaqta1e¢ tuataantugTest IslTIngna

us
ATNAL

Test

Chan,Dat
Dissolve
Fade-in/out
Superimpose
Twinkle
Flash

v 4 a v
4.1 paA 1w Chan,Dat Lualasn(Taan17na <(Space bar)> )3ziliingne

o ¥
ATTUAIMN

Chan  no.

- ve §
ATUNETRAY

4 ¢
Channel 1 1v1§n1uqunw1 Forward/Reward nastaTadatasian

[ ]
Channel 2,3,4,5 azﬁﬁauuqu1¢11n11w



4 .
tiatan Channel wadszlTangdanlwianifa

Data

] 1 L] L] u:‘: uﬁ
1ﬁ§1§1391ae1u TABA13EAETENINY 0-255 Geiiuna T e Tud iy et e

4 . o
n11auuqu Hard were naotnsaqTaaa1c(nw?un11a1uquﬂ1u11ng1ﬁaﬂnnvﬁa

X & ¢
TUTuATHTE 9% wINLRATHRTN

v . ﬁ 4 3 T,
4.2 BRI Dissolve eLdunIInafdatiatadarnadiarninnaiaaLing
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SLIDE MULTIVISION SYSTEM

Program : test

Picture No. Projector No. Effect For/Rew Tinme
1 1 f r 2
2 1 ] f 2
3 2 t f 3
4 2 i f 3
5 2 d f 1
6 1 t f 1
7 2 t £ 1
8 2 d f 1
9 2 f f 1
10 1 i £ 2

R8540 1 TRWA T TN TN TRATERAEY Print



TEEEREREELESLELELERLELLLLLILLILEELILELLILELLLLLLERLLLLLLELELLLLLELLEELEELLLL
SLIDE KULTIVISION SYSTEN

'

]

" written by Xr. JITTAKORE KLRIRPRASIT
! Technology Rlectronics

! Facalty of EEGINERRING
! Ring Nongkut 's Institute
! of Technology Ladkrabang
! Bangkok,  Thailand

'

Copyrights 1994 by JITTARORR KLEIRPRASIT
TEERLEEEREEEEELERERLELELEELEELELELLERLELELLLLELLELELELLELELEILELIRELEEEORERES

SCREEN 0
OB ERROR GOTO errorl
DEFIRT I-T

DIN picdisk{£00)
DIN picnund(400)
DIN forrew$(400)
DIN eff$(400)
DIN tindis!{400)
DIX zound$ (400)
DIN qsk(400)
DIN esk(400)
DIN esk(400)
DIN rsk(400)
DIN ts$(400)
DIN ys$(400)

1

DEEIRT 1-B
DIN w§(100)
a$(l) = " Rile ™
B(l) = " Help ™
(3 = "R
w$(8) = " Test ™

nchoice = ¢
choice = 0 )
"t pain program tt

nin:

VRILY choice ¢ §

cotoe 1, ¢

GOSUB choicel

08 choice GOSUB file, help, runl, test

VERD

onl:
"clean
FOR i=17%019
LOCATB i + 2, 2: COLOR 7: PRINT STRINGS(78, 219)
BERT i
OF choice GOSUB file, help, runl, test
COLOR 6, 7
RETURR
'

exitd:
0
FRi=17106
COLOR 7, 0: LOCATR i + 9, 26: PRINT STRING$(38, 176)
BERY i
FRi=11013
COLOR 0: LOCATR i + 11, 30: PRIRT STRINGY(3Z, 219)



COLOB 6: LOCATE i + 10, 29: PRINT STRING(32, 219)
14381
LOCATE 11, 29: COLOR 7, 6: PRIT STRINGH(1, 218)
LOCATE 11, 30: PRIAT STRIRG$(30, 196)
LOCATE 11, 60: PRIRT STRIBG$(1, 191)
PRi=1102
LOCATE i + 11, 29: PRINT STRIRGY(1, 179)
LOCATE i + 11, 60: PRIRY STRIRGH(1, 179)
REIT i
LOCATE 13, 29: PRIBT STRIRGH(L, 192)
LOCATE 13, 60: PRINT STRINGH(1, 217)
LOCATE 13, 30: PRIRT STRING$(30, 136)
LOCATE 12, 31: COLOR 14, 6: INPUT " Do you want to exit /N :", al}
I al§ = "y" OR alf = "1" YHER COLOR 7, 0: CLS : BRD
IF al§ = "a" OR al§ = "N" THEW GOSUB wain
100P
'

errorl:
FRi=17103
COLOR 0: LOCATE i + 11, 30: PRINT STRING$(32, 218)
COLOR 6: LOGATE i + 10, 29: PRIRT STRINGS(32, 219)
BRIT i
LOCATR 11, 29: COLOR 7, 6: PRIRT STRINCS(1, 218)
LOCATR 11, 30: PRINT STRINGH(30, 196)
LOCATE 11, 60: PRIKT STRING$(1, 191)
MRi=1102
LOCATR 1 + 11, 29: PRIRT STRINGS(1, 179)
LOCATE i + 11, 60: PRINT STRIRG$(1, 179)
RRIT i
LOCATE 13, 29: PRINT STRINGH(I, 192)
LOCATR 13, 60: PRIRT STRIRG(1, 217)
LOCATE 13, 30: PRINY STRING$(30, 196)
LOCATE 12, 39: COLOR 14, 6: PRIAT "Rile not Round"
SLEEP
GOSUB main

"sab choicel
choicel:
OF KEY(1) GOSUB wain
ON ERY(3} GOSOB help
OR KEY(10) GOSOB exitd
OR REY{5) GOSOB runll
KBY(5) OF
KBY(10) OF
IBY(3) oF
RET(1) oK
CLS : ¥IDTH 80
FOR i=11%02
LOCATB i, 1: COLOR 7: PRIRT STRING$(80, 219)
BEXT i
LOCATE 2, 1: COLOR O, 7: PRINT STRING$(I, 1)
LOCATE 2, 2: PRINT STRIRG$(TS, 205)
LOCATE 2, 80: PRINT STRIRGS(1, 187)
FORi=110T19
LOCATE i + 2, 1: PRIRT SYRINGS(1, 185)
LOCATE i + 2, 80: PRINT STRIRGH{!, 186)
REIT |
LOCATR 22, 1: PRIRT STRIRGH(1, 200)
LOCATE 22, 80: DRINT STRIAGS(1, 188)
LOCATE 22, 2: PRINT STRING§(78, 205)
'choice select
LOCATE 1, f: COLOR 6: PRINT STRIGGS(80, 219)
LOCATE 23, 1: COLOR 6: PRINT STRIRG4(80, 219)
LOCATE 23, 30: COLOR 14, 6: PRIRT "SLIDE NULTIVISIOR SYSTEA"
LOCATE 1, 2: COLOR 1¢, §: PRINT "Neu"



LOCATR 1, 9: COLOR 7, G: PRINT ni(1)
LOCATE 1, 18: PRIRT n§(2)
LOCATE 1, 27: PRIRT (3
LOCATE 1, 36: PRIRT nf(4)

1]
LOOP URTIL TRKEYS O **
choice = |
VATLR y§ ¢ CHR$(13)  'type enter
LOCATE: 1, choice # 9, 0 'carsor of{
COLOR 14, 0: PRIRT a$(choice)
COLRR 1, 6
B0 "wait for user type some key
y$ = IRKRTY
IR ¢4 O ™" THER B11T DO
Loop
LOCAE 1, choice # 9, 1
PRIFT ad(choice)
17 3¢ = CARY(0) + CHR$(T7) THER
GOSUB right "right
BLSBIF y§ = CHR$(0) + CHR${T5) THER
GOSUB left "Teft
BLSE
DO "clear (BRTER) key as choice
IF y§ © " THRN BRIT DO
Logp
EID I¥
YEHD
="
RETORN
1
"sab right
right:

choice = choice + 1
IR ehoice ) nchoice THER choice = |
RETURR

"sab left
left:
choice = choice - |
IF choice ¢ 1 THBN choice = nchoice
RETORM

'sub file
file:
EEY(1) OK
FORi=1108
COLOR 0
LOCATE i + &, 4: PRINT STRING$(15, 219)
I i
PORi=1108
COLOR §
LOCATE i + 2, 3: PRINT SYRIRGH(1S, 219)
KBIT i
LOCATR 3, 3: COLOR 1, §: PRIRT STRIRGH(1, 218)
LOCATE 3, 4: DRINT STRINGH(13, 196)
LOCATE 3, 17: PRIRT STRINGS(!, 191)
BRi=1706
LOCATR i + 3, 3: BRINT STRIRG$(1, 179)
LOCATE i + 3, 17: PRIBY STRING§(1, 179)
RETE i
LOCATE 10, 3: PRIAT STRING$(1, 192)
LOCATE 10, 17: PRINY STRINGS(1, 217)
LOCATE 10, §: PRIRT STRIRGH(13, 196)



LOCATE 3, 9: COLOB.H4, 6: PRINT "Rile"
"nain file
DEFIAT I-§
DIX £${100)
t(1) = " Bdit
f§(2) = * Open...
t4(3) = " Save
f$(4) = " Print.,
£4(5) = " Bxit  pIO®
fchoiceno = §
fchoice = 0
VAILE fchoice ¢ §
GO8UB fchoicel
08 fchoice GOSUB filell, filel?, fileld, fileld, filelf
FEND
RETURK
1

fchoicel:
POR fic = I 70 fchoiceno
LOCATE fic + 3, 4: COLOR 7, 6: PRIRT [§(fic)
RRIT fic
fchoice = |
VHILE fy$ O CHR$(32) "press space bar
LOCATE fchoice + 3, &, 0
COLOR 14, 0: PRINT [4(fchoice)
coLoR 7, §
10
fy$ = IRERYS
IR fy$ O ®* THEN BRIT DO
Loop
LOCATB fchoice + 3, 4, 1
PRIBT. [$(fchoice)
IF £y$ = CAR$(0) + CHR$(80) THER
G0SEB fdown
BLSEIF fy§ = CHR$(0) + CHRS$(72) TuEN
GOSUB fup
BLSEIF fy§ = CHRS(0) + CHR$(75) THEN
choice = ¢: GOSUB oal
ELSBIF fy$ = CHR$(0) + CHR$(77) THER
choice = 3: COSUB onl
BLSE
00
IF fy$ © " THER EXIT DO
Loop
ERD IF
1141
r,‘ = n
RRTURN
]

fdown:
fchoice = fchoice + |
IF fchoice ) fchoiceno THER fchoice = 1
RETGRA

fep:
fchoice = fchoice - |
IF fchoice ¢ 1 THEH fchoice = fchoiceno

RETURN
!
tilell: TRERREEILEE ot tEEEEEEEEELES
POR i=11015 "black

COLOR 0, §: LOCATE i + 4, 21: PRIRT STRINGH(45, 219)
COLOR 6: LOCATE i + 2, 20: PRINT STRINGH(45, 219)
RBIT i



LOCATE 3, 20: COLOR 7, 6: PRINT STRIRGH(I, 218)
LOCATR 3, 21: PRINY STRIRGS(43, 135)
LOCATE 3, &4: PRINT STRIRGY(1, 191
FRi=11013
LOCATE i + 3, 20: PRIRT STRIRGY(1, 179)
LOCATE i + 3, 64: PRINT STRINGY(1, 179)
BEIT §
LOCATR 17, 20: PRIRT STRIRG(1, 192)
LOCATE 17, 21: PRINT STRINGS(43, 196)
LOCATB 17, 64: PRIRT STRINGS(1, 217)
LOCATE 3, 39: COLOR 15, 0: PRINT " Rdit "
FRi'=1706
LOCATE i + 4, 23: COLOR 0, 6: PRIRT STRIRG$(39, 178)
BRIT §
FRi=1T0¢
LOCATE i + §, 24: COLOR 6: PRIRT STRING$(36, 219)
REIT §
LOCATE §, 24: COLOR 7, 6: PRINT STRIRGH(1, 218)
LOCATE 6, 25: PRIRT STRINGH(36, 196)
LOCATB 6, 60: PRINT STRIRGH(T, 191)
PRi=1102
LOCATE i + 6, 24: PRIRT STRIRGH(I, 179)
LOCATE i + 6, 60: PRIRT STRIRGH(L, 179)
NERY i
LOCATE 9, 24: PRIRT STRINGS(1, 192)
LOCATE 9, 60: PRINT STRING(1, 217)
LOCATE 9, 25: PRINT STRINGS(35, 136)
H
1]
LOCATE- 7, 26: COLOR 15, 6: INPUT "Eater Picture for display : ", picdisk
SBLECT CASE picdiss
CASE 18 < 01
BXIT DO
ERD SELECT
Loor
LOCATE 4, 29: COLOR 15, 6: PRIN? “All picture for display is "; picdist
FRi=1706 "clear
LOCATE i + 4, 23: COLOR 6: PRINT STRIKGH(39, 219)
BRIT i
1
FOR i = 1 10 picdist
LOCATE 6, 23: COLOR 7, 6: PRiNT STRIRGS(1, 218)
LOCATE §, 24: PRIRT STRIRGH(37, 196)
LOCATE 6, §1: PRINT STRIRGS(I, 181)
FORf=17108
LOCATE f + 6, 23: PRIRT STRIRGS(1, 179)
LOCATE f + 6, 61: PRINY STRINGH(1, 178)
REXT f
LOCATE 1¢, 23: PRIRT STRIRGS(1, 192)
LOCATE 14, 24: PRINT STRINGH(37, 196)
LOCATE 14, 61: PRINT STRIRG$(1, 217)

LOCATE 6, 37: COLOR 15, 6: PRINT " Picture"; i
o

LOCATE 8, 26: COLOR 7, G: IRPUT "Projector <OR) number  : *, picnund(i)

p(i) = picnunt(i)

IF (i) = 1 OR pd(i) = 2 OB pk{i) = 3 OR ph(i} = 4 OR pe(i) = 12 OR p&(i) = 13 OR p&(i) = 14 THEN BIT? DO
IF pk(i} = 23 OR ph(i) = 24 OB p&(i} = 3¢ OR pa{i) = 123 OB pe(i) = 1234 0R p&(i) = 234 THEN BXIT DO

Loop
L]
LOCATE 9, 26: IRPUT "For/Rex (F/R) ") forrews(i)
IF forrew$(i] = "™ OR forrew$(i) = "c" THEN EXIT DO
Loop
]

LOCATE 10, 26: INPUT "Bffect is <D,5,1,0,1,B : ", eff${i)



IR elf$(i) = "d" OR eff$(i) = "s" OR eff$(i) = "i" OR eff$(i) = 0" OR eff4(i) = "t" OB eff$(i) = "{" THEN BRIT DO
TF eff${i) = "D" OR eff4(i) = "S" OR eff§(i) = "1" OR eff$(i) = "0" OR eff§(i) = "t" 08 eff$(i] = "F" THER BRIT DO
1L0oP
b0
LOCATE 11, 26: IRPUT "fine for picture display : ", tindis!(i)
IF tindis!(i) > .1 THER BIIT DO
100P
1]
LOCATE 12, 26: IRPUT "Sound  (On/OfD ¢ ", sound${i)
17 souad$(i) = "o" OR sound§(i) = "0" OR sound$(i} = "F" OR sound$(i) = " THER EXIT D0
Loop

- e . -

ROR j=17010 ‘clear
LOCATE j ¢ 4, 23: COLOR 6: PRIRT STRING$(39, 218)
BBIT j
RERT i

TOCATE ¢, 23: COLOR 6: PRIRT STRINGH{39, 219)

LOCATE 10, 37: COLOR 15, 6: PRIRT * BRD EDIT "
SLEEP
EETURR

filel?: TREREEEEEE  gpep HEBEEELEE

PRi=1710%
COLOR 0, 6: LOCATE i + 4, 25: PRINT STRINGH(S, 213)
COLOR €: LOCATR i + 3, 24: PRINT STRING(45, 219)
REIT i
LOCATR 4, 24: COLOR 7, 6: PRINT STRINGH(1, 218)
LOCATE 4, 25: PRIRT STRIRGH(43, 196)
LOCATE 4, 67: PRIAT STRINGS{1, 191}
FRi=1704
LOCATE i + 4, 24: PRIRT STRINGH(1, 179}
LOCATE i + 4, 67: PRINT STRIRGH(1, 179)
RRIT i
LOCATE 8, 24: PRINT STRINGH(1, 192)
LOCATB 8, 25: PRIAT SYRINGS(43, 196)
LOCATE 8, 67: PRIAT STRIRGH(1, 217)
LOCAYE 4, 43: COLOR 15, 0: PRIRT " Open "

LOCATE 6, 30: COLOR 15, 6: 1RPOT "File Rame : °, £}
OPEH £§ POR INPUT AS {1
D0 WAILE MOT EOR(!)

FOR 1 =170 400

INPOT 81, qsk, wsk{i), es$(i), rs!(i), ts$(i), ys$(i)
picdist = qsd
picnuad{i) = ws(i)
forrewd (i) = esd(i)
tisdis!{i} = r8'{i)
sonnd${i} = ts$(i)
eff4(i) = ys4(i)

IF i = qub THER EXIT DO
FEIT i

Loop
CLOSE 1

RETURN
!

filel3: 'gave
MRi=110%
COLOR 0: LOCATE i + 6, 29: PRINT STRINGS$(45, 219)
COLOR 6: LOCATE i + 4, 28: PRllX STRINGS (45, 219)



REIT i
LOCATE §, 28: COLOR 7, 6: PRINT STRIRGH(1, 218)
LOCATB 5, 29: PRINT STRING(43, 196)
LOCATR 5, 71: PRINY STRIRGH(1, 191)
RBi=1703
LOCATE i + 5, 28: PRIRT STRINGH(1, 179)
LOCATE i + §, T1: PRIRT STRIRGH(1, 179)
REIT i
LOCATE 9, 28: PRINT STRIRG{1, 192)
LOCATE 9, 29: PRINT STRINGH(43, 196)
LOCATE 9, T1: PRINT STRINGH(1, 217)
LOGATE 5, 48: COLOR 15, 0: PRIRT " Save "

LOCATE 7, 30: COLOR 14, 6: INPOT "File Hame : ", f}
OPEX £} FOR OUTPUT A3 {1
FOR i =110 picdist
qsé = picdist
wsk{i) = picaund{i)
es$(i) = forrend(i)
rs!(i) = tindis!(i)
te$(i) = sound${i)
ys$(i) = eff4(i)
WRITR {1, qsd, wsk(i), es$(i), est(i), tsd(i), va$(i)

RRIT i
CLOSE |1

SLBEP (1) "delay 1 sec
RETURN
H

£34413311 print Bireffeie
fileld:
PRi=110%

COLOR 0: LOGATE i + 4, 25: PRINT STRIRGY(4S, 219)
COLOR 6: LOCATE i + 3, 24: PRIRT STRIRGH(45, 219)
RRIT i .
LOCATE 4, 24: COLOR 7, 6: PRIRT STRIRGS(1, 218)
LOCATE 4, 25: PRINT SYRIRGH({3, 196)
LOCATR 4, 67: PRIRT STRIRGS(1, 191
PRi=1T10¢
LOCATR i + 4, 24: PRIRT STRIRGY(1, 179)
LOCATE i + 4, 67: PRIRT STRING$(1, 179)
BRIT i
LOCATE 8, 24: PRIRT STRINGH(1, 192]
LOCATE 8, 25: DRIRT STRINGH(43, 196)
LOCATE 8, 67: PRIBT STRINGS(1, 217)
LOCATE 4, 43: COLOR 15, 0: PRIET " Priat "
LOCATE 6, 30: COLOR 15, 6: PRIAT "Pile Print : "
LOCATE 6, ¢4: COLOR 0, 6: PRIRT o
LOCATE 16, 35: COLOR 15, 7: PRINT "Press (Enter) to Start "
SLEEP
1P picdisd = 0 THER

BEEP: LOCATR 16, 35: COLOR O, T: PRIRT " RO FPILR TO PRINT  ": GOSUB file
BLSBIF picdist ¢ 0 THER

LPRIBT " "+ "SLIDR KULTIVITION SYSTEN"

LPRIRT "

LPRIRT "Progran : "; s}

LPaIRT "

LPRIRT "Picture Ro. "; "Projector Ro. ": "Bffect "+ "Ror/Rew " "ine  "'; "Sonnd"

F0R s = 1 70 picdisk

LPRIAT *° ‘
LERIFT &, picnunk(s); " " effd(s); " "s forrews(s); " *; tindis!(s); " . gomnd$(s



REIT 5
BRD 1¥

RETORR
!

filelb:

GOSUB exitl

"sub help

kelp:

PRi=11018 "black
COLOR 0: LOCATE i + 3, 24: PRIAT STRINGH(55, 219)
COLOR 6: LOCATE i + 2, 23: PRINT STRINGY(SS, 219)
ERET i
LOCATE 3, 24: COLOR 7, 6: PRIRT STRINGY(1, 218)
LOCATR 3, 25: PRINT STRIRGS(S51, 196)
LOCATE 3, 76: PRINT STRIRGS(1, 191)
BOR i =171016
LOCATE i + 3, 24: PRINT STRIRGY(1, 179)
LOCATB i + 3, 76: PRIRT STRIHG4(1, 179)
RRIT i
LOCATE 20, 24: PRIRT STRIRGS(I, 192)
LOCATE 20, 76: PRIRT STRIRGH(1, 217)
LOCATE 20, 25: PRIRT STRIRGY(SL, 196)
LOCATE 3, 48: COLOR 14, 6: PRIAT "HELE"
LOCATE ¢, 26: COLOR 7, 6: PRIRT "F1 = Nenu , Cancel [ RI,(ERTER) |"
LOCATE §, 26: PRIFT "B} = Help"
LOCATE 6, 26: PRIRT "RI0 = Bxit"
LOCATE 7, 25: COLOR 0, 6: PRINT STRINGH(51, 196)
LOCATE 8, 26: COLOR 7, 6: PRINT "EDIT : Enter value and press (RRTER)."
LOCATE 9, 26: PRIRT "OPER : Bater file name for run ,and press (ENTER)."
LOCATE 10, 26: PRIRT "SAVE : Bater file name for save progras to disk,":
LOCATE 11, 33: PRINT "and press (RATER)."
LOCATE 12, 26: PRIRT "PRINT: Press (ERTER) to print value in progras. ":
LOCATE 13, 33: PRIRT "(Check printter port befor print)®
LOCATE 14, 25: COLOR 0, 6: PRINT STRIRGY(St, 196)
LOCATE 15, 26: COLOR 7, 6: PRINT “TRST :"
LOCATE 16, 26: PRIRT “ChanzChannel(1-5)  Dat=Data{0-255)"
LOCATE 17, 26: PRIRT *Por=Forward Rew=Reward "
LOCATE 19, 26: PRIRT "Time{SEC} »= .5 SRC"
LOCATE 18, 26: PRIRT "Slide no.(1,2,3,4)"
LOCATE 20, 39: COLOR 14, 6: PRIRT "Press any key to continue”
SLEEP
PORi=171019 "clean
LOCATE i + 2, 20: COLOR 7: PRIRT STRING4(60, 219)
MRIT i

RETORR
)

'eEttett gub pup  EtRERee

rual:

KET(1) OR
FRi=1T0%
COLOR 0
LOCATE i + &, 6: PRINT STRIRGS(1S, 219)
BEXT i
PRi=1T0%
COLOR 6
LOCATE i + 2, §: PRINT STRINGH(1S, 219)
BBIT i
LOCATE 3, 5: COLOR 7, 6: PRINT STRIRGH(1, 218)
LOCATB 3, 6: PRIRT STRIBGH(13, 196)
LOCATE 3, 19: PRIRT STRINGS(1, 191)



PR i=171013
L0CATR i + 3, §: PRIRT STRINGH(1, 179)
LOCATR i + 3, 19: PRINT STRIRGS(!, 178
RRIT i
LOCATE 7, 5: PRIRT STRIRGH(1, 192
LOCATE 7, 18: PRINT STRIEGH(1, 217)
LOCATE 7, §: PRIRT STRING$(13, 196)
LOCATE 3, 11: COLOR 14, 6: PRINT "Ren"
"nain rm
DEPIAT 1-R
DIN r§{100)
e$(1) = " Start  BS":
1${2) = " Auto "
rachoice = 2
rckoice =
WAILE rchoice ¢ 3
G0SUB rchoicel
OR rcheice GOSUB runll, RURI2
VERD
RETURR
H

rchoicel:
BOR ric = 1 T0 rechoice
LOCATR ric + 3, 6: COLOR 7, 6: PRIRT rf(ric)
RBI? ric
rchoice = |
WAILE ry$ O CHR$(32) 'press space bar
LOCATE rchoice + 3, 6, &
COLOR 14, 0: PRINT ré{rchoice)
CoLoR 7, §
10
ryé = THERYS
IF ey ) ™" THRR BRIT DO
Loop
LOGATE rchoice + 3, 6, 1
PRIBT r§(rchoice)
IR ry$ = CHR$(0) + CHR$(80) THEN
0868 rdown
BLSEIF ry$ = CHR${0) + CHRS(T2} THEN
G0SHB rup
BLSEIR ry$ = CHR$(0) + CHRY(TS) THEW
choice = 1: GOSUB oal
BLSRIR ey$ = CHR$(0) + CHR(TT) THEN
choice = §: GOSUB onl
ELSE
n -
IF ry$ © " TAER BXIT DO
Logp
ERD IF¥
VERD
.", -
RETORR
L
tdown:
rchoice = rchoice + |
I? rchoice ) rachoice THER rchoice = 1
RETURK
rap:
rchoice = rchoice - 1
IF rchoice ¢ 1 THER rchoice = rachoice
RRTORN
D
ruall:
PRi=1708
COLOR 0, T: LOCATE i + 5, 24: PRINT STRIRG$(36, 219)



REIT i
LOCATE 4, 23: COLOR 7, §: PRIRT STRIRG$(1, 218)
LOCATE ¢, 24: PRIET STRINGH(28, 196)
LOCATE ¢, 52: PRINT STRIRGS(1, 191)
PORi=11704
LOCATE i + 4, 23: PRIRT STRIRGY(1, 179)
TOCATR i + 4, 52: PRIRY STRINGH(1, 179)
HEIT"i

LOCATE 9, 23:
LOCATE 8, 24:
LOCATE 9, 52:

PRIBY STRINGH(1, 192)
PRIRT STRIRGH(28, 196)
PRIRT STRIRGH(L, 217)

LOCATE 4, 35: COLOR 15, 0: PRINT " Start "
LOCATE 6, 26: COLOR L4, 6: DRINY “Press
SLEEP
PORd=1T103
LOCATE 15 + d, 16: COLOR 0: PRINT STRIRGS(51, 219)
LOCATE {4 & d, 15: COLOR 6: PRINT STRIRG$(5!, 219)
REXT d
LOCATE 14, 15: COLOR 15, 6: PRIRT STRIRG$(!, 218)
LGCATE 14, 16: PRINT STRINGH(4S, 196)
LOCATE 14, 65: PRIRT STRINGH(1, 191)
FORd=1T704
LOCATE d + 14, 15: PRIRT STRIRGY(t, 179)
LOCATE d + 14, 65: PRIKT STRIRGH(1, 179)
HEXT d
LOCATR 19, 15: PRIRT STRIRG$(L, 192)
LOCATE 19, 16: PRIRT STRINGH({S, 196)
LOCATE 19, 65 PRIKT STRINGH(1, 217)
LOCATE 14, 38: COLOR 15, O: PRINT " Status "
LOCATR 15, 21: COLOR 7, €: PRIRT "Picture
60SUB wainallrun
RETURN

", "Slide

nainaliran: £ 23423232333438¢41
FOR £ = 1 10 picdisk
LOCATE 17, 22: COLOR 15, 6: PRIRT ¢; " " piceund(s); "
SELECT CASE eff$(s) \
CASE 15 = "d"
G0SUB dissolveran
CASR 1§ = "D"
G0SUB dissolverus
CASR IS = "s"
G0SUB dissolverun
CASE IS = "§"
G0SUB dissolveraa
CASE 1§ = "i"
GOSUB fadeinrun
CASR IS = "I"
G0SUB [{adeinrun
CASE 15 = "o"
GOSUB fadeoutrun
CASE 18 = "0°
G0SUB fadeoutrun
CASR 18 = "t"
G0S0B twinklerun
CASE IS = "1
GOSUB twinklerua
CASR 1§ = °f"
GOSUB flashren
CASB 18 = "B
GOSUB flashrun
BAD SRLECT
HEXT ¢

(ENTERY to Start'

" "Bffact

" "Pine

" etf§(s); "

"+ "Sound"

" tiadis!(s); "

"'+ sound$(s)



BEEP

GOSUB regetl
LOCATR 6, 26: COLOR 14, 6: PRIRT " (ERD PROGRAN) "
LOCATE 8, 26: COLOR 0, 6: PRINT "press any key to continue"
SLEEP

FRd=1707 :

LOCATE d + 13, 15: COLOR 7: PRINT STRINGS{5S, 219)

BEIT d

GOSUB clean

RETURN
’ e e
dissolverun:
sck = picnund{s) 131113

'

I tindis!(s) = ,3 THER

tiadis! = .3}
5D 17

Lisdis! = tindis!(s)  '$b4e4t
1]
GOSUB reset!
G0SUB tahlel
GOSUB initial
GOSUB tabled
0UF &H3TA, &RA: 0OT BH3TA, &H2
0UT SH374, &H4: OO BHITC, sclk
OUT RH3TA, GHS: OUT RHITA, &H¢
007 48376, 255
OUT EH3TA, BHS: OUT &HITA, &M
"delay tine
tindis! = 3400 ¢ tindis!
(i
FOR u = 1 70 tindis!
IF » = tindis! THEN BXIT DO
FEIT o
Lo0p
RRTORN
'

fadeinrun:
sck = picnund{s)
P tindist{s) = .3 THER
tindis! = .31
RED IF
tindis! = tindis!{s) ¢ 3400 / 2
!
GOSUB reset]
GOSOR table2
GOSUB initial
GoSUB tabled

datadind = |
tinink = CSHG{tindis! / ¢
1
B0
00T RE3TA, RHE: ODT BHITA, 802
QUT RE37K, &A4: OUT 8HITC, sclk
OUT SH3TA, &E5: QUT SHITA, 04
00T &H3TC, datadind )
0UT BH37A, &RD: OUT RE3TA, &HY
00
POR w =1 70 timink
17 a = tixind THER EXIT DO
IEIT a
Loop
datadind = datadied ¢ 2



L00P ORI datadimd > 255
o
FOR k = 1 70 tindis!
1P k = tindis! THER EXIT DO
BEIT k
Loop

RETURE.
!

fadeoutrun:
sck = picnunt(s)
[P tindis!(s) = .3 THER
tindis! = .31
IND IR
tindis! = tiedis!(s) * 3400 / 2
GOSUB, reset] .
G0SUB $able?
GOSUB initial
60308 tabled
datadink = 120
tinoutd = CSHG(tindis! / 4)
B0
0UT BE3TA, &HA: OUT RH3TA, &H2
0UT RH3TA, &H4: OUT RH3TC, sclt
0UT RH37K, RHS: OUT &HITA, &Hd
0UT RH31C, datadistd
OUT ER3TA, &E5: OUT REITA, dHd
10
FOR m = 1 TO timoutd
IF x = tinoutd THER EXIT DO
FEIT »
L00p
datadiad = datadink / 2
L00P URTIL datadiak ¢ 1

i
FOR k = 1 10 tindis!
IP k = tisdis! THEN EXIT DO
REIT k
L00?
BRTURN
1
teinkleren:

sck = picnund(s)
I tindis!(g) = .3 THEN
tindis! = .31
RRD IF
tindisk = PIX{tindis!(s) ¢ (3400 / 238)) 'convert to sec
GOSUB resetl
(0SUB tabled
GOSUB imitial
GOSUB tabled
datatwinklet = 0
POR x = 1 10 tindisk
GOSYB maintwinklerun
datatwinkled = datatuinkled + 25§
IF datatwinkled > 255 THER datatwinkled = {
REBIT x
RETURA
1

vaiatwiaklerun:

00T $R3TA, &HE: OUT RO3TH, EH2
00T LH3TA, RH4: OUT BH3TC, scdt
GUY RE3TA, RHS: 0UT EEITA, &4
007 8037C, datatwinkled



0UT BH37A, 8HS: OUT EHITA, &4
0
FOR y= 170 100
IF y = 100 TEER EXIT DO
RBIT y
Loop
RETORR

flashren:
sck =.picnusk(s)
1P tisdis!(s) = .3 THEN
tindis! = .31
ERD [F
tindis¥ = tindis!(s) ¢ 3400 / 2

GOSUB reset]
GOSUB tablel
G0SUB initial
GOSUB tabled

datafTasht = 1

o -t
OUT &HITA, ER: OUT MA3TA, R
OUT,8E3TA, B4 OUT 8HDTC, scdt
0UT &H37A, BES: OUT BH3TA, BHY
0UT 88370, dataflasht
‘0UT &H37A, £RS: OUT BEITA, &A4

FOR w =110 200
BRIT
dataflashk = dataflashd ¢ !
L0OP URTIL.dataflashs » 255
00
FOR n =170 tindis!
IF n = tindis! THER EXIT DO
FEIT n
100P

RBTURR
1

ROR12:
" RORi=1T010
COLOR 0: LOCATE i + 8, 30: PRINT STRINGS$(30, 219)
COLOR 6: LOCATE i + 6, 29: PRIRT STRING$(30, 218)
REXT. i
fLOCATE T, 29: COLOR 7, 6: PRIAT STRING$(1, 218)
LOCATE 7, 30: PRIRT STRING§(28, 196)
,LOCATE 7, 58: PRIRT STRIRG$(1, 191)
PRi=17108
LOCATB i + 7, 23: PRINT STRINGY(1, 179)
LOCATE i + T, 58: PRIRT STRINGH(L, 179)
RBIT i
LOCATE .16, 29: PRINT .STRINGS(1, 192)
,LOCATE 16, 30: PRINT STRINGE(28, 196)
,LOCATE 16, 58: PRIRT STRINGH(L, 217)
LOCATE 7, &1: COLOR 1%, O: PRIRT ® Auto "
LOCATE 8, 30: COLOR 7, 6: PRINT " Auto Run :Picture Display "
LOCATE 10,, 40: PRINT * no Bffect”
, LOCATE 12, 33: COLOR 15, 6: PRINT "Press (ENTER) to Start"
SLEEP
nainautoren:

T M -

FOR & = 1 10 picdisk
sck = picaund(e)
tindis? = tindis!(s)



FORi=11019
LOCATE i + 2, 23: COLOR T: PRINT STRIRGS(56, 219)
BEIT i
RETORE
i
tablel:
IP sck = 3 THRR
sch = ¢
BLSEIF scd = 4 THEN
sch = §
RBLSEIF sck = § THER
sck = 18
ELSRIF sck = 12 THER
scd =
BLSRIE scd = {3 THER
sck = §
ELSEIR sck = 14 THER
oosck=d
BLSEIF sck = 15 THEN
sck = 17
RLSEIF sck = 23 THER
sck = §
BLSRIF schk = 24 THER
sch = 10
BLSRIF scd = 25 THER
sch = 1§
BLSRIF sch = 3¢ THER
sck = 12
BLSRIF sck = 35 THER
scd = 20
BLSEIR sck = {5 THER
sck = U
BLSRIF sck = 123 THER
sch =1
BLBRIF sck = 1234 THER
gck = 1§
RLSRIF sck = 12345 THER
sck = J1
BLSEIP sck = 234 THER
sck = 14
ELSRIF sck = 2345 THEN
sck = 30
BLSRIF sck = 345 THER
sch = 28
ELSEIF sct = 124 THRR
sck = 11
BLSEIY? sck = 235 THRR
sck = 20
ELSBI? sck = 125 THER
sck = [9
RBLSEIF sct = 245 THER
sck = 26
BLSBIF sct = 135 THEN
sck = 2]
EL3RIF sck = 134 THER
sck = 13
BLIBIF sck = 145 THER
schk = 2§
END IF
RETURE
clean;
PR i =11019
LOCATE i + 2, 23: COLOR 7: PRINT STRIRGS(56, 219)
BRIT i
RETURH



cleand:

PRi=17019
LOCATB i + 2, 2: COLOR 7: PRIBY STRIRGH('8, 219}
BEIT i
‘RETORR
1

'sub dissolve
dissolve:
PRi=1T01%
LOCATE ¢ + i, 35: COLOR O: PRIRT STRING$(35, 219
LOCATE 2 + i, 34: GOLOR 6: PRINT STRING4(35, 219)
BRIT i
LOCATE §, 34: COLOR 7, 6: PRIRT STRINGY(!, 218)
LOCATE 5, 35: PRIRT STRIKGH(34, 196)
LOCATE 5, 68: PRINY STRIRGY(1, 191)
FOR i =110l
LOCATR © + §, 34: PRINT STRIRG$(1, 179)
LOCATE i + 5, 68: PRINT STRINGY{1, 179)
BIT i
LOCATR 17, 34 PRIRT STRINGH(1, 192)
LOCATE 17, 35: PRINT STRINGS{34, 196)
LOCATE 17, 68: PRINT STRINGH(I, 217)
LOCATE &, &4: COLOR 14, 7: PRINT " Dissolve test "
LOCATE 16, 41: COLOR 15, 6: PRIRT " Bater Time in (gec) "

]
LOCATE 6, 36: COLOR 7, 6: IRPUT "time for I Pictare :*, tin!
IF tin! > 0 THER EXIT DO

Loop
H
IF tin! = .3 THER
tin! = .31
KRB IF
H
D0 URTIL self = "f" OB sel$ = "F" OR self = "r" OR seld = "¢"
LOGAYE 7, 36: COLOR 7, 6: IRPOT "Ror/Rew ", seld
Loop
LOCATE 16, ¢1: COLOR 15, 6: PRIRT " Press (EATER) fo stop "
tin! = 3406 ¢ tin! "convert to time¢sec)
'3400=1 sec
)
TF self = "F" OB sel} = "f" YOEN 'select for/rew
fit = 1: £24 = 64

BLSRIF sel$ = "2" OR self = "r" THEN
f1b = 2. f248 = 128
ERD P

naindissolve:

bo
GOSUB settest
GOSUB cltest
teytest§ = 1NRRYS
L00? URTIL keytest$ 0 ™"
BEEP
G080B resetl
0508 clean
self = ™
RETURN
gettest:
00T BH3TA, &H4: OUT $HITA, &R2
00T L837TA, BHL: OUT &H37C, X0
0UT BH3TA, &HS5: OUT RBASTA, &MU



00T RH37C, 255: 00T RH3TA, &A5
00T RRITH, &4
RETORR
1]
ritest:
vlk = {1t
]
(0UT SH3TA, RH4: OUT RE3TA, BR2
00T &H37A, &H4: QUT RHITC, 1
0UT SB37A, 3H5: OUT SR3TA, &H4
00T RRITC, wit
Q0T BH3TA, 4ES5: OUT LH3TA, M4

LOCATE 14, 41: COLOR 0, 7: PRIRT " Value :":
COLOR 14, 7: LOCATE 14, 58: PRIRT " ™:
COLOR 14, 1: LOCATB 14, 55: PRIRY wlt

"delay
1]
FOB i =170 tin!
[Fi=tin! THEN BUIT DO
BRIt i
Logp
wlk-wit ¢
L00P UHTIL wik ) f28
608UB Irtest
RRTURR
H
Irtest:
Wk = [2
i)
00T &H3TA, &H4: OUT SH3TA, &H2
00T SH3TA, H4: OUT 4H37C, 1
OUT RH3TA, BHS: OOT &H3TA, &H¢
00T EH37C, w2k
OUT &B37A, &HS: OUP RH3TA, B4
LOCATE 14, €1: PRIRT wit
0
PR i=110 tia!
IF i = tin! THEM RXIT DO
RIT i
Hil1}4
HERTTWE
L00P URTIL w2k < f18
RETERA
1
digplayl:
PORi=11010
LOCATE i + 4, 35: COLOR O: PRINT STRIRG$(25, 21%)
LOCATE 2 + i, 34 COLOR 6: PRINT STRIRGH{25, 219)
BRIPi
i

LOCATE 5, 34: COLOR 7, 6: PRINT STRINGH(1, 218)
LOCATS §, 35: PRINT STRINGH(23, 196)
LOCATE 5, 58: PRIRT STRINGH(1, 191)
FRi=1706
LOCATE i + 5, 34: PRIRT STRING$(I, 179)
LOCASE i + 5, 58: PRINT STRIRGH(1, 179)
REIT i
LOCATB 12, 34: PRIRT STRINGY(1, 192)
LOCATE 12, 35: DRIRT STRINGH(23, 196)
LOCATE 12, §8: PRIRT STRINGH(1, 217)
RETORA
4

dinser: 'Fade infout



GOSUB dispiayl
LOCATE 4, 38: COLOR 14, 6: PRIRT " Pade-In/Out test
LOCATE 6, 36: COLOR 14, §: IBPUT “Slide no. :", sch
]
LOCATE 7, 36: COLOR 1{, 6: IRPUT "Tise ", tindin!
IF tisdin! > 0 THER EXIT D0

Loop
'
IF tindin! = 3 THER
tiedin! = .31
ERD It
1

LOCATE 21, 37: GOLOR 14, 7: PRIBT “Press (ERTER) to stop"
t

tindin! = 3400 ¢ tindin!

!

naindinger:
Do
GOSUB reset!
GOSUB tablel
G08UB dimmer]
keydinner$ = 1RKEYS
L00P BATIL keydimmer$ O ™"
GOSAB resetl
BEEP
0SUB clean
RETURR
' demmacneana
dinerl:
datading = |
GOS®B initial
bo
GOSYB tablel
08T &H3TA, BH4: OUT EEITA, &2
0UT &H3TA, &H4: OUT RE3TC, st
Q00T &H374, 3E5: 00T £A3TA, B4
0T LRITC, datadind
0UT RH3TA, &H5: OUT SHITA, &H(
LOCATE 10, 37: COLOR 15, T: PRINT " Level :™
LOCATE 10, 53: PRIRT " "
LOCATE 10, 50: COLOR G, T: PRIRT datadink:

)]
FOR i =110 tindin!
IF i = tindin! THBN BYIT DO
BT i
L00P
datadind = datadiad ¢ 2
L00P URTIL datadind ) 255

IF sck = 1 THEN
scid = |

BLSRIP sck = 2 THER
scld = ¢

ELSEI® sck = 3 THEN
selb = 16

BLSRIF sck = 4 THER
scit = b4

BLSBIF sck = 12 THER
sclb = §

BLSEIF sck = 13 THEN
scit = 17

ELSEIF sck = 14 THER



sclt = 65
ELSBIF sck = 23 THER
sclt = 20
BLSRIR sck = 24 THRN
gclk = 68
ELSBI® gck = 34 THEN
sclk = 80
ELSEIR sck = 123 THER
sclk = 2]
BLSEIP sck = 1234 THEN
scld = 8%
BLSRIF sck = 234 THER
sclk = 81
EAD IF
RETURN
1]
initial:
IF forrewd(s) = "r" OR forrew}(s) = "R" TERR
sclb = scld ¢ 2
BHD 1P
0UT ME3TA, &R4: OUT RH3TA, 82
00T &H37A, RE4: 00T &H3TC, 1
OUT RE3TA, &H5: OUT BH3TA, &H4
00T BA3TC, 0: OUT &A3TA, &H5
00T L4374, &H4
]

POR i = 1 70 300 'delay tine
HRIT i
1
00T BH3TA, 8M4: OOUT RH3TA, &H2
00T LH37A, &H4: OUF £H37C, §
OUT ER3TA, RHS: OUT BH3T4, &4
00T 37C, sclk: 00T &H37TA, 805  'scik frow table?
00T BA37A, &4

RRTURN
1
tabled:
IF sck = 1 THER
scdb = 0
ELSEIF sck = 2 THEN
scit = ¢4
RLSEIT sck = 3 THEN
scdb = §
RLSBIF sck = 4 THER
scdt = 16
BLSBIR sck = 12 THEN
scdk = b
ELSEIF sck = 13 THER
sc3t = 10
BLIBIF sck = 1¢ THER
scit = 18
BLSRIR sck = 23 THEN
sedb = 12
BLSBIP mck = 24 THER
scdk = 2
BLSEIY sck = 34 THER
scit = U
BLSBIR sck = 123 THER
scdt = 14
BLSEIR sck = 1234 THER
scit = 30
BLSBIP scd = 234 THEW
sclt = 28
BRD I}

RETERE



resetl:
00T BH37A, BRS: OCT SH37A, &H2
007 48374, &84 007 437C, 31
OUT B37A, RHS: OOT &H3TA, EN{
00T &H3TC, 0: OUT RH3TA, RS
0UY 84374, 804
00T 84374, &E4: OUT $H374, 2R
00T &R3TA, RH4: OOT &HITC, 0
OUT BH3TA, 8H5: QUT EH3TA, &4
0UT &A37C, 0: OUT &HITA, MAS
00T &374; &H¢

RETURN

'

saperinpose:
60508 displayl
LOCAYE 4, 38: COLOR 14, 6: PRIRT " Superimpoge Test "
LOCATE &, 36: COLOR 14, 6: IRPOT " Slide no. :", sck
LOCATE 21, 35: COLOR 14, 7: PRINT " Press <EHTER) to start "
SLERP
LOCATE 21, 35: COLOR 14, T: PRIAT " Press (EATER) to stop "
sainseperinpose:
G0SUB resetl
GOSUB table?
GOSUB superimposel
BREP
GOSUB clean
GOSUB resetl
RETURN
1)

seperinposel:

GOSUB initial

G0S0B tabled
00T RH3TA, EHE: OOT RH3TA, &M2
00T RA374, &HL: OUT &A3TC, sclt
OUT &H3ITA, EBS: OUT ERITH, &8¢
0UT eA3TC, 255
OUT BH3TA, RES: OUT RE3TA, H4

SLERp

teinkle:

GOSUB display!

LOCATE 4, 40: COLOR 14, 6: PRIAT " Twinkle Test "

LOCATR 6, 36: COLOR 14, 6: IKPUT "Slide no. :", sch

il
LOCATR 7, 36: COLOR 14, 6: IRPUT “Select time :", timtwiakle!

IP tintwinkle! > 0 THER BXIT DO
Loop

IF tintwinkle! = .3 THRR
tintwinkle! = .31
_ ERD 1P
1]

LOCATE 21, 37: GOLOR 14, T: PRIRT " Press <ENTER) to stop "
]

timtwinkle! = 3400 ¢ tintwinkle!
]
60SUB resetl
60SUB table?
60SUB initial
]
raintwinkle:
]
60SUB twinklel
keytvinkle} = IREEV$



LOOP URTIL keytwinkle$ ¢ *"
BRER
GOSUB clean
G0SUB resetl
RRTERR
twinklel:
dstatwinkled = 0
|
0308 tabled
00T LE3TA, &Hd: 00T EHITA, &H2
00T REITA, &H4: 0T REITC, scdt
0UT RH3TA, SHS: OUT RA3TA, &H4
00T RH37C, datateinkled
00T BRITA, 8E5: 00T RA3TA, et
LOCATE 10, 36: COLOR 14, 7: PRIRT " Level : ™
LOCATR 10, 53: COLOR 6, T: PRINT " ™
LOCATE 10, 50: COLOR 0, T: PRIRT datatwinklet
0
FOR i = 1 10 tintwinkle!
IF i = tintwinkle! THEH BXIT DO
BRIT i
100P
datatwinkled = datatwinklet + 255
1L00P UNTIL datatwiakled ) 256
RETURR
]

[lask:

GOSUB displayl
LOCATE 4, 41: COLOR 15, 6: PRINT " Plask Test "
LOCATE 6, 36: COLOR 7, 6: INPUT " Slide no. :", sck
LOCATE 21, 36: COLOR 15, 7: PRIRT "Press (ENTER) to start”
SLEEP

. miaflash:
GOSUB resetl
GO3UB table?
GOSUB flaskl
BEEP
GOS8 clean
GOSUB reset]
BETURK
1

(1askl:
datallasht = |
GOSYB initial
i)
GOSUB tabled
OUT RE3TA, &H4: 00T &H37A, &2
OUT RH3TA, EE4: OOT RH3TC, sc3t
OUT REITA, &H5: 00T RE3TA, &H{
OUT RE3TC, dataflashd
QUT BH3TA, RAS: 0D RH3TA, RN¢

FOR i =170 200 "delay
REIT i
1
dataflashd = dataflashd ¢ 2
LOOP DNTIL dataflashd ) 255
RETURR
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3 liu1du§1l3u(cyan)
4 uay (red)
5 124 (magenta)
6 Ewawa (brown)
7 211 (while)
8 in11 03 (Dark Grey)
9 #3119 (Light Blue)
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13829919 (Light green)
11 (igathming Suddne (Light cyan)
12 uaed119  (Light Red)
13 #2999 (Light Magnenta)
14 InaaeH119(Light yellew)
15 1194919 (Light White)
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Semiconductors

SL486 |

INFRA RED REMOTE CONTROL PREAMPLIFIER by

The SL486 is a high gain preamplifier designed to form an
interface between an infra-red receiving diode and the digital
input of remote control receiving circuits. The device
contains two other circuit elements. one to provide a
stretched output pulse facility and a voltage regulator to
allow operation from a wide range of supplies.

FEATURES

M Fast Acling AGC mproves Operation in Noisy
Environments

M Differential Inputs Reduce Noise Pick-up and
Imprave Stability

B Gyrator Circuit Allows Operation in Environments
with High Brightness Background Light Levels

B Oulput Pulse Stretcher for use with Microprocessor
Decoders

®  On-Chip Stahiliser Allows Operation with a Wide
Range of Supply Voltages

M Direct Interface lo Plessey MVG01 and ML920 Serics
Remote Control Recelvers

B tow Noise Output

piooE caTHODE (] e [] 01008 ANDDE
GYRATOR €2(]2 13[J1ST STAGE OECOUPLE
cvaatan ci]a w[]INPUT GAOUND
WPUT Vee (e sL4ss  13{JOUTPUT GROUND
N0 STAGH DrCouPLE {]s 12[JREGUIATON INPUT

ATH STAGE DECOUPLE [

[}sRtICH ouTPUT
STAETCH INPUT !
ouTPUT

OUTPUT Vee [

3

acc agcouret (Jo i

oP18
MP18

Fig.1 Pin connoctions (lop view)
ABSOLUTE MAXIMUM RATINGS

Supply voltage (V Pins 4 & 7) 410V wrt V Pins 13 & 14"

Regulator input voltage (V Pin 12) -20V wrt V Pin 7
Output current 5mA
Stretch output current S5mA
Operating temperature range 0°Cto +70°C

Storage temperature -55°Cto +125°C

cATHODL i
OFTERENTIAL ' o—
s |
N O
|
|
]
|
|
!
|
1
e e - ——

Fig.2 SL486 block diagram
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v E}FCTI}QQAL CHAﬁACTERISTICS
IR eE
i Test eéndltlom (unlul Mhorwlu lmed)

Vit .meﬂ 25°C. ‘Vco .= 4, 5V IO 70V

. 'n';' i P Value o ; I
. : : : s (R
o Fharnctodtilc Pln Mine T Typ. | Wax. unit’ CQnglllgnl e
(I § g v " T
éupply current ‘47 u 65 9.0 mA.. |vee = s.ov. Imout =1.0uA ) Pins134,14
{See Note 1)* ! 4 3.5+3xlo | 4.2+3xlo | 5+3xlo mA  |Vee = 4.5V, loobe < 1.5mA ) ground
N R - 85 10 . MA Vee = 18V, loiond = 1.0pA Pin 12ground
o 1 - [ N . B
i |'Low vottage """+ } 14 7(4ve), 45 9.5 « Ve 1 input and outpu} Vec commoned,
N upply (ext.ema!) 113,14(ve)| | !' gl : s MHinput and output ground commoned
. & igh vdﬂdge’fm’ "14.7(+ve).{ -84 w80 ‘, V.o |linput and output Vee commoned, input
- Supply (exlerhal) 12(-ve) ' B M 'r:v!l ‘r"‘ and output ground at internal
(NN o 1 ' o S
§ % SRR S PR . A e ; /‘“f_ I |reguiated voltage
- {internal rqgulate_d' 13{wrt 7) i5.9 62| ‘65 .=V ||V Pin 7( +) to V| Pin 12( ) = +16V
“vottage - "7 | c & ! P ,
!Voltage between 4,7 1.5 A At room temperature
linput and
[oulpul Vee 1.1 Vv AL 70°C
i Minimum sensitivity 116 9.0 23 nA |lowooe = 1.0vA
of differential input 740 18.5 nA loiooe = 100uA
168.0 42.0 nA Ioiobe = 0.5mA
Common mode 1.16 35.0 dB
rejection
Maximum signal 1,16 3.0 4.0 mA(peak)
) input -
i.AGC range ¢ - 1 68.0 1dB
s oenn t .
' Output and stretch 9,11 55.0 K} |At25°C- . !
' output pull-up : v ; ‘ i
resistance (internal) ! : }
Stretch oulput 1 2.4 ms | Capacitance Pin 9 to Pin 10 = 10nF;
pulse width (Tp) i Tom-RxCIn 3\/ ‘
(8003
T co-efficient on Rx 0.7 %/°C | Where Rx == 200kQ} + 25%
' (internal resistance)
Output low 9 Ou!put \ 0.2mA Sink, max, L
ground .
40.35
Output high 9 Output v' | 5uA Source !
Vee !
-0.5
Stretch output low 1" Output \ 1.6mA Sink, max.
ground
+0.5
Stretch output high 1" Output \ Output open circuit 5uA Source
Vce
0.1
Supply rejection, 4 1.5 V(peak) | Ripple amplitude at 100Hz, Pin 12ground
input Vee 0.8 V(peak) |Ripple amplitude at 100Hz, Pins 13 &14
s ground '
NOTE

1. o = loooe = IR diode forward current
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SL486

APPLICATION NOTES - REFER TO FIGURE 4

Diode Anode and Cathode (Pins 1 and 16) The infra-red
receiving diode is connected between pins 1 and 16, The
input circuit is configured so as lo reject signals common to
both pins. This improves the stability of the device, and
greatly reduces the sensitivity to radiated electrical noise.
The diode is reverse blased by a nominal 0 65V.

Gyrator C2and C1 (Pins 2and3) The decoupling, provided
by gyrator C2 and C1, rolis ofl the gain of the feedback loop
which balances the DC component of the infra-red diode
current, The values of C2 and C1 are chosen to produce a
fow frequency cut-off characteristic below a nominal 2kHz.
Hence, the gyrator produces approximately 20dB rejection
at 100Hz.

The gyrator consists of two feedback loops operating in
tandem. Only one feedback path is functionat when the DG
component of the diode current is less than 200uA, This loop
is decoupled by gyralor C2. For diode currents between
200uA and 1.5mA thn second control loop 1s operative, andd
this is decoupled by qyiator C1,

The decoupling capacitons, ayrador G2 and C1, must b
connected between pms 2 and 3, 1o pin 4 The series

tnpedance of C2 and € 1 should be ket to o minimum,
First Slage Drcauple (iy 15)  The capaeitor on pin 1%
ol the signal rons the nonimverting ingnt of the first

CHere e amplihier (see s f igure 2) The capacitance of
tonf oy chosen to produce a 2kiHz low fiequeney roll-off

The capacitor must be connectend botwison pins 15and 14
(1her input ground),

Second Stage Decouple (Pin 5)  The capacitor on pin
ducouples the signat from the non inveshing nput of the
second dithmence amphbior cipacitanay of 33nl e,
chosen to produce a 2kiz low frequency roll-off. The
capacitor must be connected between pins 5and4 (theinput
Vee).

Fourth Stage Decouple (Pin 8) The capacitor on pin 6
decouples the signal from the non-inverting Input of the
fourth difference ampilificr. The capacitance of 4.7nf s
chosen o produce a 2kHz low frequency roll-ofl, The
capacitor must be connected between pins 6 and 7 (the
output Vec).

AGC Decouple/Delay Adjust {Pin 8) The output of the
fourth difference amplilior is followed hy a peak detector,
which is used to provide an AGC controllevel. This produces
a current source which is limited to 10mA pin 8. The AG(
decouple capacitor (G5 notmally 150nk ) titters the pulsed
inpul, and the resultant lovel controls the gain of the first
three dilference amplifiers.

The AGC control leve! exhibits a fast attack/slow decay
characteristic. Immediately infra-red pulses aro detected, the
gain will be reduced, so that any weaker noise pulses that are
also received will not be seen at the output. Thus, provided
the infra-red pulses are the most intense, It is possible to
receive data in noisy environments, The slow decay keeps
the AGC level intact during data reception, and produces a
delay belore any received noise may become present at the
outpit, when transmission ceases,

Outpul (Pin 9) The output will be low, pulsing high with a
source impedance of a nominal 55k(Y, for a received infra-red
pulse. It 1s a lingar amplification of the input and swings
between output ground and output Vec.

Stretch Input and Stretch Output (Pins 10 and 11) Atypical
infra-red PPM system transmits very niairow pulses, The
duration of these pulscs is typically 15us, so inorder to utilise
a microprocessor based decoder system it is necessary to
lengthen the received pulse. This stretched output can be
obtained from pin 11 when a capacitor is connected between
pins 9 and 10,

128

The width of the pulse is delermined by the value of this
coupling capacitor {CB in Figure 3) and is given by:

Te <-RxCyin | g4}

where Ty pulse width in s '
Rx 200k0) {see elnctrical characteristics)
Csa coupling capacitance .
and (V4 - Vi) potential between input Vee and ground
(pins 13 and 14)

Tho streteh output is normalty high pulsing low for a

received infria-red pulse, and swings between output Vecand
output ground.
Regulator Input (Pin 12) The device can be operated with
supplies of between 4.5V and 9.0V connected between
input/output ground (puns 14 and 13) and input and output
Vee (pins 4 and 7) as shown in Figure 3,

The device can be operated with supplies in excess of 9.0V
by utlising the on-chip regulator. In this case connectlion$
are made between output Ve (pin 7) and the regulator input
{(Pin 12} as shown in Figure 4 A supply voltage of between
0V and 18V will then cause the outpu! ground to be
regulated at a fevel nominally 6.4V below the output Vee (pin
7).

The regulstor will, however, lose control with a poiential
difference of less than 9.0V, Below this level the voltage on
pin 13 will track nominally 1.5V above the level of pin 12,

When the requlator is nol useed {low voltage operation), pin
12 munst be shorted 1o ontpit grouned (pin 13)

OPERATING NOTES -
REFEN TO FIGURES 3 AND 4

Gyrator C1(Pin3) tf the environment in which the devicels
operaling, limits the background light such that the DC
component of the diode current has a maximum of 200pA, it
may be desirable to omit (see Figure 3) the more bulky and
costly 68uF capacitor, gyrator C1 shown in Figure 4. In this
case pin 3 can be left open circuit, The resultant application
will then have a characleristic of greatly reduced gain when
the ambient light causes the DC current 1o rise above this
threshotd.

The 68uF capacitor coan alternatively be replaced by a
resistor. The outcome of this is 1o lurther reduce the gain in
ambicat fight tevels abave the P00A threshold. Below this
threshold the overall gain is slightly enhanced as the light
level approaches the threshold value, If chosen this
resistance should lie between 10kQ and 200k0.

Noise Immunity The strotch output can also be used as a
means of improving porformance relating to a recelver
system, over and above Its main purpose of providing 4
stretched output tacility, Including C8 (Figure 4) causes the
output pulses (from pin 9) to be subjected to the stretch input
threshold. Thus any nolse pulses from pin 9 that are below
this threshold will not be seen at the stretch output {pin 11),

A further improvement can be made, utilising this stretch
input threshold by including some additional filtering of the
output {C10 in Figure 4). This can be adjusted in value

{typically 100pF) to-reduce some of the noise pulses that ~

otherwise cross thd threshold, to a level below the threshold.
It must be noted that the strotch output logic sense is
inverse {for microprocessor applications) from that of the
output (pin 9), and the cost of 1e-inversion may be deemnd
uneconormical for the imptovements gained.
Screening Use of screemng for the device, and associated
compongents, improves the performance and immunity to
exlernally radiated noise. The screening method used must
protect the sensitive front-end of the device; provided that
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the diode, pin 1, pin 16, C2 {pin 2) dnd the first stage decouple
(pin 15) are screened, it may be tound that for the application
considered, the remaining circuitry need not be so protected.
' In applications where externally radiated noise is minimal,
It may be possible to reduce any screening to pins 1 and 16,
and the diode connections, only. In some instances, no
screening may be necessary, but this largely depends on the

level of radiated noise, the decoupling/filtering employed

and the recelvers decoding techniques
Decoupling Typical decoupling arrangements for use with
or without the regulator, are given in Figures 4 and 3

SL486

respectively. When using the regulator, further
improvements in high frequency supply rejection are
possible by the inclusion of R2, The value can be chosen so
as to keep the pin 12 end of R2 within the -9.0 to -18V (w.r.t.
pin 7) specified voltage range. For example if using the 920
series remote control receivers, on a supply of 16V, a typicat
value for R2 would be 200Q.

Note that the regulator is a low impedance point between
pins 12 and 13. C7 thus maintains a low Impedance path
between pins 4 and 12 at high frequencles,
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Fig.3 Circuit diagram of minimum component application
(showing low voltage operation)

Fig.4 SL486 application diagram showing all optional circuitry
(Note: Supply decoupling and connections for use of voltage
regulator; also pulse stretched output)
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Fig.8 Circuit diagram of microprocessor interface, utilising on-chip pulse strelching lacility
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EPLESSEY / !

¥ Semiconductors |

! -= i

l | SL490B o

L ’ REMOTE CONTROL TRANSMITTER ! i
. ¥ o &
| ! ‘ ;o | ;. ' ¢
Plessey Semiconductors have developed and produced a ——
range of monolithic Integrated circuits which give a wide | B """'""‘“'C ' i 10) Camn Tt coustant .
I, varlety of remote control facilities. As well as ultrasonic or ! ‘ qr Fa ) stasusen vorac .
! Infra red transmisslon, cable, radio or telephone links may ; W"‘"{r , 1] ren vt comsrant
also be utilised. Pulse position modulation (PPM) is used l
with or without carrler and automatic error detection is also vt (] SL490 - 2 enon st
Incorporated. Although inltially designed with TV remote i wox [+ 1] axxto) conmint
control in mind the devices may equally easily be applied for ! ! siucnon | wrex ] n ) o
' use In radios, tuners, tape and record docks, lamps and ' | [ e B alJ e
lighting, toys and modets, industrial control and monitoring, it e wame
The SL490B is an easity extendable, 32 command, pulse il "I 2‘;.;,‘.'“,
position modulation transmitter drawing neglible standby 1o || of §rovr oP18
curront.  may be usad with the ML920 series of remote

control recoivers, Fig.1 Pin connections - top view

FEATURES

B Unasome or Infra-red Transimsson
. ) Y2 QUICK REFERENCE DATA
W Direct Drive for Utrasanic: Transdueer P ly 9V Standby Gimi
W Direct Dove of Vistbile LED whon vsing Intea red O?;:v_::'m‘?‘t;‘?;'x,\‘ . Standby Gmicroamps,
] ’ 9 » 2 e e e . . . ~ .
: Very Low Power Bequienient; M Modutation, Pulse Position with or without Carrier
Pulse Position Modulation gives Excelient limmunity i B R o ;
: . — ding: 5 Bit Word giving a Prim ommand Set of
from Noise und Multipath Rellections - gg (';(,(,’”ﬁlgmﬁo dgiving a s i
M Single Pole Ky Maltix B Key ity 8x 4 Single Pole Key Matrix
: Switch Resistance up 10 1kohins 1 olerated B Data Rate: Selectable 1 Bit/Sec to 10k Bit/Sec.
chtl External Components; B Canicr Frequency Seleclable OHz (No Carrier)
n Anti-bounce Crrcutty On Clip 10 200kt 12
> SWITCH .
. CURRENT ——0 vee
SELECTOR
»
O]
. SUPPLY __.___J
O e SWITCH
) ”
1 REGULATOR -0 Vaea
1
e ) S—
CURHENT ’ ENCODLR 2
SOURCES O COoDE ouUTPUT -
10 REGISTER MULTIPLEX |— AMPLIFIER s > oo
e o0
" B
O e
R I
7
\n 3BT ng'L'S(E)N b TIME CO!
I 0 Tmi NST
(o——— ) counter | |uoouiaron
SWITCH ‘3——— ENCODER
MATRIX P, I
CURRENT 1%
[ [
\ l CANRIER "
(O e OSCILLATOR[———0 TIME CONST .
g

Fig.2 SL4908 transmitter block diagram
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*+ ELECTRICAL CHARACTERISTICS ’ , ;
Teot conditions (unless otherwise stated) ‘ ' X
Tame = 25°C Vcc = +7Vio +105V
Characteristic L — "T“;:' ] Units ~ Conditions

Operating supply curren| 4 |95 [ 16 | +mA||vece =95V

Standby supply current ' 4 10 1A

Stabilised voltage 17 a1 49 \

Output current available from

stabilised supply 17 1 mA

Output voltage swing 23 Vee -1 v Unloaded

Output voltage 2 1 v l2 = 10mA

Output voltage 3 1 V |ta=5mA } Rk R '™
Exiernal switch resistance 5-15 5 kQ

External carrier rosistor R2 18 20 40 80 k| C2 = 680pF fc = 40kHz

t1 deviation from calculated value| 23 +10 % |R1 =15k}t =095C1R1
using fixed timing components 23 110 % |R1 =60k } See Fig.4

PPM resistor 16 15 30 60 k)

Varlation of t1 and to with Vec ’

4 with Vee = 7V/t1 with

Vee = 10,5V 23 +4 %

to with Vce = 7V/to with

Vee = 10.5V 23 14 %

Ratio to/ts 23 1.4 1.6

Pulse width tp 23 011t 0.22 t

Interword gap . 23 B, 3 The interword gap I8 3 times t1

derived by counting
pe

Fig.3 PPM word notation
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Fig.5 Intra-red application circuit



$L490
OPERATING NOTES

o f

Fig.5 shows the circuit for a simple infra-red transmitter
wherathe PPMoutput frompin 2 of the SL490B s fed to the
base of tho PNP transmitter TR1, producing an amplified
currentpulseabout 15usec wide. This pulseisfurther amp-

" {ifledby TR2andappliedtotheinira-red diodes O1and D2.

The cunrent in the dlodes and the Infra-red output is con-
trolled by the quantity, type, and connection method of the
diodes and also by the gain at high currents of the tran-
sistors,

The most common solution where cost is important Is
to use 2 singlechlp diodes, such as the CQY99 connected
in serles.

Improved outpul can be obtained by using four CQY99
diodes in a serles parallel arrangement, but it is usually sim-
pler to use 2 multichip diodes such as the CQX47 con-
nected In parallel or a single COX19 which gives simitar
results,

A significant increase in range can be obtained by using
diodes such as the CQY99 in conjunction with a plated
plastic parabolic rellector.

When building the tranamitter, care should be taken
with the cholce of the capacilor Cdtand with the circuit lay-
out, particularly when multichip diodes are being used, as
the cument pulses can be as high as 6 to 8Amps,

. Transistor choice is also important and any subslitutes
should have high cument gain characleristics and switch.
Ing speeds similar to those specitied In Fig.3.

An Increase In outpul can be obtained by connecting
TR2 in common emittor configuration, but care should be
taken not to exceed the rating of the diodes.

Cholce of PPM Frequencies
Although the ML920 serles of remote control recelvers

* Is designed to work over a wide range of PPM frequencies,

the actual usable range may be restricted by the appli-
cation. The analoguo outputs on the ML920, ML922 and
ML923 serve as a good example, since the outputs will
step up or down, ono step for cach palr of PPM words
recelved. This in turn fixes the rale of increment or decre-
ment of the volume or colour controls of a TV set.

When the transmitter Is being used with an infra-red
link, with high current pulses fed to the diodes as in Fig.5
power consumption will increase with frequency. It Is thus
advisable lhat with a batlery power supply, the slowest
PPM rate consistent with adequate response time should
be chosen,

Setting Up Procedure

When designing a 1emote control system using the SL490
in conjunction with the ML920 ranqge of receiving circuits it is
importan! from a manulacturing point of view for all
transmitters 10 be interchangeable. The timing capacitor C1
should be chosen to give the required T1 time calculated
from the formula T1 1.ACR with R ~ 33k, The R value
should be made up ol a scnes . polentiomeater resistor
combination with sufficient adjustment 1o compensate for
the 1.C. and component tolerances.

Sk

|
The timing components on the receiver can be sefected
using the formula
1 40
le =~ 55CR +20% where 'RX - :
‘o being the PPM logic 0 time from the transmitter.

i the recommended value of potentiometer and lixed
resistor, as shown In Fig.6, are used, then the value of R in the
above formula should be 84k(). This gives the maximum
frequency adjustment range, which is needed to cope with
component and IC tolerances.

Final adjustment Is made by setting the period on the
receiver osclliator time constant pin to 1/40th of the trans-
mitter PPM logic 0 time using the potentiometor.
Connection to the receiver time constant pin should be
made using a x 10 oscilloscope probe lo reduce clruit

loading.

When adjusting the ML920, the tmonltar cutput can e
used for setting up, butin this case, n figquees of 1150th of *he
tranzsetter PPM logie 0 time shoule b g« 25 the mor, 1or
outpntis at hall the osciltator frequency,

I

woro 0s¢C 1fc
stans
ATCEIVER ohe

Fig.6 Recommendod receiver time constant components

ABSOLUTE MAXIMUM RATINGS

7V to 9.5V
600mwW

-10°C to +65°C
-56°Cto +125°C

Supply voltage

Total power dissipation
Operating temporature range
Storage temperature range
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Semiconductors

ML926/7

REMOTE CONTROL RECEIVERS
(WITH MOMENTARY OUTPUTS)

The ML926 and ML927 are MOS LS| monolithic clreuits
for use as receivers of remote control signals for television
control and many other applications. They are general pur- ~voo i~ 1o
pose devices each recelving sixteen of the thirty-two codes osciiaton tiwe constant (2 pa e N
transmitted by the SL490 circult as pulse position modu- et (fa 926[7 o1y [ wneany cures.ts
lation (PPM). +vss e sha '
FEATURES oes_ |l

ALY Fig.1 Pin connections (top view) '
B Minimum Package Size 8-Lead Minidip

B our Outputs Indicate in Bnary the Codoe

ou

Tig

Currently Bena Beceved, and Are Switched Off P crurmain fo—-| oschiaron °°":""’

(L ow) When No Valid Code is Detected y ¢
2 On Chip Oscillator L l l
M High Power, Free Drain, Output Buffers = | ——__—:/\

o TOMPARATOA
OPERATING NOTES s 2
1
The receiver operates on a timescale fixed by an internal ovas = | [~

osciltator and its external timing components. The oscillator ‘.’—{ 3
may be adjusted to any value between 15Hz and 150kHz
(allowing different recelvers to respond to different

transmission rates withint the same areq),

Checks are made to ensure 6 pulses, or 5 bils, are received
for a word 1o be valid, and only alter two consecutive and
identical words is the receiver allowed to respond to the
incoming code. LA A\

The ML926 responds only to codes 00001 to 01111 from
the SL490 transmitter whereas the ML927 responds to codes
10001 1o 11111,

Fig 2 Block dingram

M OINPUTY

ABSOLUTE MAXIMUM RATINGS

P — L] 4
Voo supply and inputs w.r.t, Vss +0.3Vio-25v 1. . ) l A o

Storage temperature -55°C to +125°C Y ?
Operating temperature ambient -10°C to +65°C atid ! —
r‘. e ki)
A LM 4
! ALL 2%
{
|
t -]
| . Yoo vas
1 ’ e " ov

Fig. 3 Test circuit
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ilapae | i . I ‘ 1«41.926/7J
i L ! ! 9
e ELECTRICALLHARACTERISTICS l ! o ' b !g
<l Tedt Condnlorlls (unioss otherw|so stated): 1 | o, ”.; R
_ S rtv"g Voo "#4218Y, Vas ‘= OV »»1 SMenae ] e ! . B SR Y
| Tamb = 25°C 4 o J W E !
B B 3 K] .
: \ : Value | '
i RY Chbracteristio .- Pin 2 — . Units, ; Conditions
. . | < o Min. | 1 Typ.:| Max. cof

¥ éperatlng supplyvol!age mnqg e 12 b i 51 :‘],18 "v
Pl Currentco gumpﬁlpn e - A1 2 ;:3 4 mA}) sl
N s P ! 1 B, RE R IEN IS R FURTTLRV o 0"

.I *PPM input 1 3 o . U flon v RVERT IRUIT A t
214 4|47 Input level high - “ - 31 -1 o R Mol b ST
“qb]  Input level low AT 3 Voo . li—8 Vi, 1L
Y lnput pu'se Wldth, LA 3 1 Lot ,‘,227050 L Tess. G nml o
1 E . ISR 7 thud vy, '(u.ﬂ/ L() Hivy; h @l it lN‘q ) . 0 Tt
2l Osclﬂalor!lm coqgtpnt Sef Qte1 ! I by fri ’lu“nun mm?nuun S
i EQsclllatorfr quency 2] 2 i v Zib e i I’*" '"‘"" ”,‘.", il
L ERE 7 - JTbicaic:3sng eatf
'Q:‘. h...._._.....ls.‘ -'yL —— - s 4" ‘1oq OVDD gu n"," R -i;u_. v
é A Varlatlonw&‘vou irc.' .m R CeR N 8 [ Ot 'j lju KAHTINANT
Output voltage high 5-8 -15 0 v R, =3.0K to vDD
Output device leakage (Output OFF)| 5.8 o pA ' "\
Nolq1 Al (Pin 2)1s 56k 196ka .l 'z—ﬁ-’ +20% - -
o ! * 55T L, Momentary binary outputs
' PIN FUNCTIONS 3 Ve N~ f *
gy " oo S B
1P OS\ZL"E LOG'C =Ves 0 = Voo + .. |code . ML926 ML927
—14V to —-18V power supply EID C B:A DC 'B A DCBA
2. Oscillator time constant 010000 0000 .0000

An RC time constant of a capacitor and resistor at this 00001 0001

pin defines the internal clock. frequency. The clock 0.0010 0010 4

frequency may be varied from 15Hz to 150kHz. - 00011 0011

T 810t |iise
: Theoutput of the "front end’ amplifier is connected to this 00110 0110
:pin; the signal must consist of a normai ‘low" level with pulses 00111 | 011 1
{to high leve! correspondlng to the PPM pulses from the 010 0’ 0 [1°0 0.0
itransmitter, § \ 101001 1001
_4 Vss i + 01010 1010
i OVi(ground) + 01011 1011 ],
~6:8 AB.CD!| g} ! 8? / } 8? \

Four open drain high power translstors give a binary 01110 1110 .l J l l
.."codedoulpulo!thevalidcodebeing received. 01111 .| RERE '4 T
':‘:- o : | y ,10000 0000 " T0000 |-
Cfhe ':;ii‘] sa ‘10001 Tt 0001
_ ;':‘J" | 10010 : 0010
S ‘ 10011 il 0011

) N 10100 l 0100
(I' ‘}"'%3: ! 10101 P 0101
L . «10110 ! il .0110
T 10111 i 0111
- 11000 1000
N 11001 | 1001
A . 11010 1010
A ' 11011 1011 4
2 ‘ 1100 1100
) , 1 111101 1101
e 1110 1110
: 11111 J J 1 1111
| 4
i ; Table 1 Rn'fwnsa 10 SL490 codes




:.‘DAcoaoa, DAC0807, DACO806

National 2
Semlconduclor

General Description '

The DACOBOS series s en 8 bit monolithle digital-to-

snalog converter (DAC) lesturlng 8 full tcale output

cutrent gettling time of 150 nt whils dlulnnlnn onlv

33 mW with £BV supplies. No referance cuirent (Ipgs)

trimming Is requlred for most sppllestions tince the full
scale output current It typleally 1 LSB of 256 1pge/ .

260. Flolstlve eccuracies of better than 10, 19% atsure

8 bt monatonicity snd linearity whils 2810 lave! cutput

curtant of less than 4 yA provides B.bIt 1er0 dccuracy

for IREF 2 2 mA. The power supply curtents of the

DACOBOS series sre Independent of bit' codes, end

exhibits escentlally constant daylce duucmlmu aver

the sntlte supply voltage range. [+

The DACORDS will Interince directly with popular TTL,

DTL or CMOS lbgle levats, and It o dlrect roplstesment- .- +
Tor the MC1600/MC1408. For higher speed npp!lcil'om G
s¢9 DACODOO dats shaet, S

c.o flelstdvd ™ omurlcy

AtoD,Dt

DAC0808, DAC0807, DA00806 8-Bit. DIA Con.verters

, Fealures |- L. '
10.19% oot mo
{Acotom? -

Full sl cutrent match: £1 LSO !vp

7 snd B.bl1 sccuracy svallable (DACO807, DAC
Fast sottling time: 160 ns typ

Nonlnverting +digital lnpuu e TTL ond
compatible

High 1peed mul(lplylng lnpu| tlew rate: 8 mA/p
Power supply voltags range: $4.6V to & |BV
Low power conwrpplloq JJ mW @ 16V i

) .

.. '.u:._
A {

i
)i

Block and Connecllon Dlngrams o

Dusl-fn-Line Pockioge

N U
[RRERARE: =swint o
¥ " [
Constar micann " ‘1 P Aty
- 'vl—"' »l'mn
L] 17 ¥
B | e B o o
s o0t d LYV
. 1 "
; Yaere4 O— T Lo ve g —4 |21
Aaddnldd ] ll—' lll
Yatr|.) O B ) -
s, <Iog 5 -
= ' frr |
i . 1 L 3 gt = 19 wee I
.:‘Typlcal Application :
-‘ : ’ ’
N
1
ngrrag ?
-rIre ]
i
i
f 1
Lot SR TP ol ! v:'-wv(A"“ + ) '
vy ry it ',,..m' oo Yo 778 T, I
; PIQUAE 1, 410V Output Digitat nAndoqutn o !
Otdering Information .
OPERATING TEMPERATURE ORDILRA NUMBENS®
AcCCUnAcY nANQE © PACKAGE (D18C] JPACKAOE DiSAL N PACKAGHE IN{
™ -85°C<TAS I | DACOOOSLD uctsonLs . |
(1] ocgragnse, - ‘ A B DACES08LC) | MCI1406LA DACOS0SLEN | MC
Pty 0°CSTAGHISC . _'; y DACOBQ7LCS | MCI400LY DACOBOTLCN | MC,
soh 0°CETAS 41E'C DACOB0SLCS | uCt400L8 DACD0OLEN | MC
*Note, Devices may be ordeced by using sithar order Aumbee,
PYV e . ] . ke b . qeg e e, - .
'."!.. -." . .. AR .-“".‘-‘ .,,:\ PR KR A




DAC0808, DAC0807, DACO8Y

e

15

N

Viand 1y o'w!v to tnputs Al--AS,

f1g
so 'iq...\u_o vats The retlstor tied to pin 18 It 10 |ompovn‘dn companuate the
wot LRl blas current snd mey not be neceriacy for ol spplicailone.
.:ﬁ " an A .
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ot Clrcults (continved)

FIOURE 9. Negative Vier

Application Hints

REFERENCE AMPLIFIER DRIVE AND COMPEN.
SATION

-~

The teference smplitier provides s voltage st pin 14 for
converting thé referance voltags to & current, ond o
‘turn-stound clrcult or current irror for leeding the
tedder. The relerence amplifler input current, 114, must
tlways flow Into pin 14, regardless of the tot-up method
or refsrence voltage polesity. .

Connectiont for & positive vo.luoe are shown in Figure 7,
The relerence voltage source tupplles ths full current

FIGURE 0. Programmable Galn Amplifier or Dightal A
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114. For bipolar 'ule:e}\ct signsls, as In the multiplying
mode, R15 can be tled to 8 negative voltaga corres.
ponding to the minlmum Input level, It I3 possible to

- eliminste R15 with only 8 small sscrifice In sccurscy

" snd tempersture drift,

The compensstion capacitor vslue must bg incressad
with Incressés In R14 to maintein proper phase margin;
for R14 values ol 1, 2.6 snd B k{2, minlmum cepacitor
values are 16, 37 and 78 pF, The cepacitor may be tled
to either Vg or ground, but using VEE lncresses
negstive supply rejection. .
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