1

mMyoRnIUYE INY oUW uTatasmsIFIu

INFRARED SWITCHING DESIGN AND APPLICATION

Tog
wwiaan QAUNN
P iy LEpLLE!
wensug  adad

Sy oy T..oLAR 254

- tauwstﬂuu03834?
m'uL’lunuﬁeaa...Im.ﬁ.él..ﬁ.% 2.

- -~ -o‘cfd ) 4 < o ) @ A
Yy ariinuitithudunilaesimsingmundngasdigygrgamunssuenaas audia

awunaTuladSdnnsofing
asgInmINTTUMand
aoiuna TuTaBnsveaundudrqaunuisaanssiia
Pnsfinun 2539

~ | 038347



WafedTyaniinug mysenuuveSndsunsusauasmyldiiy

ey
wwinan  gaumn avdss$ida 38012023
wiedug,  @3sssy avdssdidi 38012025
WeRTHg ol mvdssdidn 30812026

LADRET AT v TAATOUN (DUTTE NI
M matingaamns sy
Ynmsflinu 2539
AUEIRINT SUMA RS aoniumaTuladnszeoundudrgummsmanssoeyin

H * & - L3 -
‘lﬁtﬂumunuwmmsﬁnmmu11anqmﬂitytmqmmnﬂﬁumﬁﬂmmm
auLNTTUMITo LTy aniinus

.................................................... Usesunssums
( )
.................................................... NTTUMS
( )

T ee——— NFSUMS
( )
.................................................... NFTNMT
( )
.................................................... NTTUMS
( )

QI

Avinsvosnaisimnssumans annhumaTuladnsseomndudnammsmanszst



Unfnge

Wygrinusaduilifhug mmtnnnmmammmmvmiﬂivqnm“lwmuunmunu
svezlnalaeldssuumssu- muuuauﬂmmm'lf-ﬁ’uummsﬁomsm‘lﬂummmﬂ:u
qunssfszerIna Aifidnunzvesaing oN-oFr Faludaufliesszamsofioni /4 WA
mahaweaiqdnssidn qou awquostieda Insdmidudy 2alu Tnsanudiag]@
NNt m3senuuusIUMInIURUTes e Taodususng . dadynoou  famg

Uszgndllunisniuqumsta-deaing 4 s WlFlunugemnnssy 1§
ABSTRACT

This project presents the ‘fundamental design and applications of rem.ore controls by
using infra-red at both transmitted and received end. This type of remote control. can control
the on-off switch of various equipments such as use to turn on or turn off the television set or
else,

Herein, the basic fundamental of remote control are carried but including its

application to control the on-off switch of various aspect in industries application.
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/e National
Semiconductor

MM54C00/MM74C00 Quad 2-Input NAND Gate
MM54C02/MM74C02 Quad 2-Input NOR Gate
MM54C04/MM74C04 Hex Inverter
MM54C10/MM74C10 Triple 3-Input NAND Gate
MM54C20/MM74C20 Dual 4-Input NAND Gate
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i
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1or view
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[ R q1e gy J

v 2 e s e Ty
TOP VILW

general description. features
These logic gates employ complementary MOS 8 Wide supply voltage range 3.0V to 15V
{CMOQS) to achieve wide, power supply operating
range, low power consumption, ligh noise im- . 3
munity and symmetric controlied rise and fall # Guaranteed noise margin 1.0v
times. With features such as this the 54C/74C
logic family is close thdeal for use !n digital ® High noise immunity " 0.45 Ve tyn.
systems. Function and pin cut compatibility with
series 54/74 devices minimizes design time for N
those designers already familiar with the standard S pow?r
54/74 logic family. SongemAtion 10 nW/package typ.
All inputs are protected from damage due to a Low power fan out of 2
static discharge by diode clamps to Ve and GND. TTL compatbility driving 74L
N . . ‘
connection diagrams
MMS4C00/MM74C00 MMS54C02/MM74C0Q2 MMS54C04/MM74C04
v v Vee B
i"' N A L U ife R L L L U [ LA A LK L L L
A NENEN
vl I leds le bl il dg sl ol b lels T D
(17} (11} (31}
100 VIEW ToP VIEW T0P ViEw
MAMS4C 10, MM 1 4C 10 MM 54C 20, MM 7 4C 20
Vee Yee



absolute maximum ratings (Note )
—0.3V 10 Ve 4 0.3V

Voltage at Any Pin
Operating Temperature Rangé
54C
74C
Storage Temperature Range
Operaxing‘vcc Range
Maximum Ve Voltage
Package Dissipation

Lead Temperature (Solidering, 10 seconds)

-55°C 10
-40"C1

+125°C
n +857C

-65"C 10 +150°C
3.0V 10 15V

dc electrical characteristics )
Min/max limits apply across the guatanieed temperature range uniess ox.herwise noted.

18V
500 mW
300°C

| PARAMETER CONDITIONS ] MIN TYP 1 MAX l UNITS
CMOS TO CMOS
. Logical "1 lnput Voltage (Vinini) Ve ¢ SOV s v
Vee = 10V 8.0 v
Logicat “'0” Input Voltage (Vi 0! Vee ¥ 5.0V 1.5 v
Vee v 10V o 20 v
! Logreat 1 Output Voltage Vo v 44 Vee SOV, 1g * ~104A a5 v
Vee ' VOV, I v -10uA 9.0 v
Logeal 0 Ouviput Vohage (Voutio! Vee - 50V, 1g « «10uA 0% v
Vee * 1OV, g * <1004 10 v
Logeer | taput Comrent {hy ) Vee * 19V, ¥V, » 1%V 0 J0% 'e A
! Logea! "0 taput Comiem Ll o) Voo t 19V, WV - OV 10 -0 00% A
1
Supssy Corrent {lcc) Vee * WSV 00t 1% A
LtOW POWER TO CMOS
Logeal 17 toput Valtage (Vi eu! S4C, Vee * A5V Vee VS v
24C, Vee + 4 75V Vee 18 v
Logeat ""C" input Vollage {V 00} 54C, Ve = 4.5V X3 v
74C. Voo » 475V 08 v
Logical “1”* Output Voltage (Voyv ! 54C, Vee * 4.5V, Ig = 10uA 44 v
MC, Ve + 4.75V. lg ¢« 10VA 44 v
Logea! "0 Output Volage (Vour ol SAC. Vee e 45V.tg o +100A 04 v
74C, Ve s .75V, 1o » +10uA 04 v
CMOS TO LOW POWER
Logical “1” Input Voltage {Vin ! 54C, Vec = 4.5V 40 v
74C, Ve » 4 75V 4.0 v
Logcat 0 Input Voltage (V! S$4C, Vg * 4.5V 10 v
C, Ve * 4,75V 10 v
Logrcal 1" Output Voltage (Voyur ! 54C, Ve * 45V, 1g « - 360pA 74 \
i 74C, Ve + 475V i » 360pA 24 v
: Logrcat “0”" Output Voltage (Vousion $4C. Vce * 4.5V, Ig * 36044 0.4 v
74C, Vee - 475,15 « J60uA (X} v
OUTPUT DRIVE (See S4C/74C Family Charscteristics Data Sheet}
Output Source Curtent ligpumee! Vee * S0V, Vg # OV -1.7% mA
Ta ¢ 25°C. Veuy - OV
Output Souice Current {lgayacy! Vee = OV, Vi * OV ~80 mA
T4 " 25°C. Vo * OV
Output $ink Current (lgyx | Vee * 50V, Vi, SOV 175 mA
Ta * 257C. Vour * Vee
Output Sink Current (g ) Vee * 10V, Vigqu * 10V 80 mA
Ta * 25'°C. Vour * Vee
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Semiconductors

ML926/7

REMOTE CONTROL RECEIVERS
(WITH MOMENTARY OUTPUTS)

The ML926 and ML927 are MOS LSI monolithic circuits
for use as receivers of remote control signals for television
control and many other applications. They are general pur-
pose devices each receiving sixteen of the thirty-two codes
transmitted by the SL490 circult as pulse position modu-
lation (PPM).

FEATURES

B Minimum Package Size ~ 8-Lead Minidip

Four Outputs Indicate in Binary the Code
Currently Being Received. and Are Switched Off
(Low) When No Valid Code is Detected.

Bl On-Chip Oscillator"

B High Power, Free Drain, Output Buffers

OPERATING NOTES

The receiver operates on a timescale fixed by an internal
oscillator and Its external timing companents. The oscillator
may be adjusted 10 any value between 15Hz and 150kHz
(allowing different receivers to respond to different
transmission rates withint the same area).

Checks are made to ensure 6 pulses, or 5 bits, are received
for a word to be valid, and only after two consecutive and
identical words is the receiver allowed to respond to the
incoming code. 7

The ML926 responds only to codes 00001 to 01111 from
the SL490 transmitter whereas the ML927 responds 10 codes
10001 to 11111, -

ABSOLUTE MAXIMUM RATINGS

Voo supply and inputs w.r.t. Vss +0.3Vi0-25Vv
Storage temperature —~55°C to +125°C
Operating temperature ambient -10°C to +65°C

40

-VDO[:IO No

OSCHLATOA Tk constant (02 L e

eramet (3 926[7 ohyy

MOWENEan
Binvanv OuIUIS

+ vss (Je $[)a
oP8g
Fig.1 Pin connections (top view)
pou Trag
inPut (0 TiMiNG COnstant
$1 oewon CENCHATON O3CRLATON —
_— 6 BIT Snirt )
“vog 4 L COmPARATOR
L) ‘
LI TURWN {7
VS
‘ = J
1] 3 ' .
a [l < o
Fig 2 Block diagram
PPN INPUTS
1002
s o
R vsy
e Ov

Fig 3 Tust cncun




ELECTRICAL CHARACTERISTICS

Tost Condltions (unloss othorwise stated):
Voo = —16V. Vss = 0V

ML926/7

Tamb bt 25°C
|
Value
Charactoristic Pin Units Conditions
Min. Typ. | Max

Operaling supply voltage range 12 14 18 "

Current consumption 1 2 3 4 mA
PPM Input

Input level high 3 -1 (o} \

input level low 3 Voo -6 v 1

Input pulse width -3 1 22Tosc | usec | T= §

. . ¥ l

Oscillator time constant See Note 1

Qscillator frequency 2 15 150k Hz

3k Hz Typical TC: 22nF loVss
100k]|to V,

Variation wrl Voo 1 %V (@ Voo

Output voltage high 5-8 -15 0 \ R, =3.0Kto VDD

Output device leakage (Output OFF)| -8 1 HA

' NOtG 1. Rgyc (Pin2)ls §6k-156ka . losc & grkery 20%
‘PIN FUNCTIONS -
POSITIVE LOGIC 'I' = Vss, 0" = Voo
1. Voo o I
—14V to —~18V power supply ,
;2. Oscillator time constant
' An RC time constant of a capacitor and resistor at this

pin defines the internal clock frequency. The clock
frequency may be varied from 15Hz to 150kHz.

“3. PPMinput

The output of the ‘front end’ amplifier is connected to this
‘pin; the signal must consist of a normal low’ level with pulses
,to high level corresponding to the PPM pulses from the
itransmitter.

4, Vss
0OV (ground)
5-8. ‘A,B.C.D

Four open drain high power transistors give a binary
coded output of the valid code being received.

Momentary blnary outputs

Transmitter

Code ML926 MLI27
EDCB.A DCBA DCBA.
00000 0000 ..0000-
00001 0001 ’
00010 0010

00011 0011 .
00100 0100 v
00101 0101

00110 0110

00111 0111

01000 1000

01001 1001

01010 1010

01011 1011

01100 1100 ,
01101 1101 +
01110 1110

01111 1111

10000 0000 0000
10001 0001~
10010 0010
10011 0011
10100 0100 °
10101 0101
10110 0110.,
10111 0111
11000 1000
11001 100 1.
11010 1010
11011 1011
11100 1100 -
11101 1101
11110 1110
P11 ' 11 19

Tadle 1 Response to SL490 codes

41



SL

4908

REMOTE CONT ROL TRANSMITI'ER

l Plessey Samlconductors have developed and produced [}
sfange of monolithic Integrated.clruity which' give'a wide
yarietyt of remote control facl(iyes.
Intra red:-transmission;.cable, radio. or telephone jinks may
- 8150 be. utllised. Pulse position modulation (PPM) s used
:yvith or without carrier and automatic error dstection Is also
ncorporated. Although :initlally :designed with TV-remote
rbontrol In mind tha.devices may. equally. qaslly be applied for
se In radios, tuners; itape and,record ;decks, lamps and
ighting, toys and models, industrial control and monltqrmg
+{ The SLA90B l¢ an easily extendable. 32 commnd puise
' positian: modulatlon :transmitter drawlng neglible standby
- current, It may be used wlth tho ML920 serles of [emole
ontrol recelvers. -

EEATURES o ] .
H "-Ultrasonic or Ir)!ra_red Transmlss on -
:.""‘ Direct Drive for Ultrasonic Trans ucer
.5 Direct,Drive of V(sible LED.when
o 1 Very Low Power"Requlrementsb

H - Pulse Position Modulation
i{+ " from Noise and Mumpath ig

eﬂect»ons
F " Sindlg, Pole Key Matrix™ NG\ .
WL Sw ch’ Resistance wpto | kohmsTolerated \
H . Fe i

FEORY
using Intra-red

5=

I

W External Components o

Anl‘f-bounce Clr,cumy on Chup[

well as ultrasonic or’

ives Excellent Immumty.

H
.
N
i

i

: : TThTT OIS

: P v e TR o 1] 106500
| . xg' w"\‘"{ ({ .I: 8 smusuwmo\‘ IUJ]IUO
. ; i Al .l 8P mnrmmulw a0
i t . e ) A7 tinry 1',‘, “”x“
v | ~;.'«l"), |mlm 0

! [ R soaxx ]+ SL490-“ _um WM.: lmmlx.i
. l “u“‘;o,,- ooix [ o “stoy bul‘n _wm nuu npu ly—ap iy
: ! [ P it 1““ o wTaf Baxi gnlau

' CuAALkT : )

' Yo, Jseets faix e B tr™ wmnglskwl qu
: ; b Lade  2oVisHuiis .‘ﬁ"ﬁ’k} nollwmv
! ’ ’ ] i NN e ) l(p?]

3

DATA

R

QUICK REFEFENCE
o

}Operahng
... Xl IModulation; -Rulse Posmon wu
BI Coding: § Bt WO(d

Fig. hPm connocllons - top viewc.0T,

,Power Supply 9 Standbyx Smlcro

A Mo

i

..v‘

h or-wuhout Carrle ,:‘
guvmg a anary Ccmrnapd Set ol

wie Zew. v 32.Command:

B Key Eniry: 8x 4 Smgle Pole Key  Matrix®
M-+ Data Rate! Seleclable1 en/Sec 1210k Bt/Se A

' H Carner Fr

equen Selectable
|lo 200kH q? cy

]
L “

“ i1l

Hz (No Crrner

', . ~-4 L""'i‘ R SRreae N neny for e ceeime ¥ \_‘.--... «d B I ) \_.:,
:‘.,.. s [— 3 et '-'c A s
.| swiren
~ CURRENT
K L0 U L P W SELECTOR
ST | gn e B N
4 .
£ " SUPPLY _..__.' =
Ve SWl‘T CH ’
: il
- , |REGULATOR
FRY AN 4} 2t ";- s
Lt ! ‘ ': .:..._1 L
we b > g %
CODE g e
] oure
ﬁ:cmm MULTIPLEX | | ApLiFiER
i N RN~ UA
V",,a . Lg% .
s { we ] ;.}
Ieir 1. PuLse
COUNTER POSITION
L~ MOOULATOR
ot {
CARRIER
OSCILLATOR

Fig.2 SL4908 transmitter block diagram
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. ELECTRICAL CHARACTERISTICS

"1 Test condltions (unless otherwlse staled)
N +7V to +10 5V

+Temb = 25'C Voc

L ew g L= 3 aen v v - Y] o ARk - 2
s. (17575 Sharactette -+ 5| Pin |y Y] Ut Candilond - f
O v . v \]
: !Operatlng supply furrent ol 4 95 116 mA Vcc 9sv -, f
: . Standby supply current }’) by s \4 7 RN RN !"10 WA B3 ;
; Stabliised voltage | ° 1 41T " 49 v - - .
1 Output current avallable trom i el e e i
{ stabillsed supply ;- ;"_' ol IR I i ’ : : i1 MA i taas vt Al S ensd ynignly i
i Output voltage swlng j“ 23" | Vee -t ?:'-:‘v " : v..-%-; Unloaded I ulgu.';i; Y :,-:v‘rl“x‘ xt;: t‘;,x‘l“
Output- vollage'u{p..| 12 o b gty —-10mA o, 3 kNG 10 gl
Output voltage - wiu-t{- 3 Bl s smA }Pea’.‘ ey
i External switch resistance :5-15 - ol TR
Exlernal camer-resnstor 82 & 18+ 20 40 +.:80.. kCh o, 02 = 680pF fc‘— 40KHz Iy
t1 deviation from calculated value P23, . ~£10 «1% .| K1 = 18K Y 1i"= 0.85 CT. R1-‘I o
: using fixed tlmlng components }e230 410 1 %" R -.e:sox'} Sée ﬂg,‘4‘-i_-' ared
LPPM resistSr, "ty 0 | 16, [ 15 % | Y60 O R R, )\ §
'[! varistion of £ and to. wlth Ve | o) h e R e
! !l wlth Vee = IV with "7 " 21 / e P N M b ')
=105Vwtu' : e 23 +4 % - i
i lo wlth Vee &= TV/to'with ) !
JVee =108V - . 4 ‘ } i P
j-Ratiotdty RO Ted R A R E I KR 16 IR I TR T A
:Pulsewidihte ¢ T P I VR ) I S 022t| : R aetiaad o ¥
- Interword gap- ™ A‘f' i P SN NS Al 3 v | The interword gap Is 3 times te:C; . E
; iR derived by counting iy 5, agy ' F
W03 ;;iw.‘x e ro‘,o'-r\-:--:., ,-,_’ . ’ < hoe (e5 “(: »";-
PR e S N
[l B . ,‘ 2 i) . : IR
Ty -f" rd l,‘;r K _.] r— ta :'.Zl-":f.\")
6 O
A % '
IR} ~! (B ’g i

Fi9.3 PPM word notution
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LT SL48E

“INFRA RED REMOTE CONTROL PREAMPLIFIER

'

; .The SL486 Is g high géln 6reampliﬁer designed to form an ‘ B I
‘Interface bewween an infra-red receiving diode and the digital :
iinput..of remote. control . receiving circuits. The device . ow00f cATHOOE(fs .~  w [Jotooe axooe , . ... _.
contains two .other -circult elements, one to provide a : .. }
stroteh-.d output pulse facility and a voltage regulator to ormaton c2 (f3 upm STAGE Dtcount
allow operation from a wide range of supplies. '+ GYRATOR C1(]s .. %[1INPUT GROUKD, 'y ] >
WUt Ve[l sS4 w[JOUTPUT CROUND
M0 STAGE DECOUPLE [s 12[J REGULATOR INPUT
F-EATURES 4TH STAGE OECOUPLE o * w[JSTREVCH OUTPUT
Fast Acting AGC Improves Operation in Noisy ,
Environments OUTPUT Ve (7 : wlIsTRETCH eyt |
B Diferential Inputs Reduce Noise Pick-up and pac offours [y *Porg DP15
. Improve Stability o MP16
E§  Gyrator Circuit Allows Operation in Environments :
wa);h High Brightness Background Light Levels A7y REEageceny (topytlawy
- (D)gtc%gel::lse Stretcher for use with Microprocessor ABSOLUTE MAXIMUM RATINGS }
. i
B On-Chip Stabiliser. Aliows Operation with a Wide Suoply voltage (V Pins:4 &7)  +10V wrt V Pins 13 &§14
. i Range of Supply Vollages : Regulator Input voltage (V Pin 12) =20V wrt V Pin 7
] , 4 Qutput current © 'SmA
E gg‘r?étg“gggﬁ,gl‘%gﬁ:gfsteo1 andML920 Serics Stretch output current SmA
] Operating temperature range 0°Cto +70°C
B Low Noise Outpul Slorage temperature -55°C to +125°C
) . — e G— — v () S— G— — — — e ommy wew () e av— — . qa— G—— ‘-—-—--——-7-—-——
S0 |
RN Y
I I
. I v {___ 1 YTRETON
| armaton T [T e
l . | b Wt
L fomend | :
orrEnenTIAL OIFFERENTIAL .
Pt .,.oa:°"" T - Q' + ourvr
| ,
I |
| = recuorron] |
| I DETECT l 1
| |
| !
i I
L_.._._.__._o._'.———..._.__._..-_.__..._. _________ Jd
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SL4ss
APPLICATION NOTES REFER TO FIGURE 4

l" N l "

Dlode Anode and Calhode (Plns 1 and 16) The Infra-red
receiving dlode Is connected between pins 1 and 16. The
Input circult'ls configured'so-as to'reject signals common to
both pins. This Improves the,stabmty of -the device, and
greatly reduces the sensitivity 1o radiated electrical noise.
The diéde’is reverse blased by a nominal 0.65v.
Gyralor C2 and C1 (Pins 2 and 3).The decoupling, prcvnded
by gyrator C2 dnd €1, rolls off.tho guln of the feedback loop
iwhich balances the, OC component.of the infia-red diode
current, The values of C2 and C1 are chosen to produce:a
low frequency cut-off characteristic. below a nominal 2kHz.
Hence, the. gyrator produces ppproximately 20dB re]ecuon
‘at 100Hz: .~

‘The gyrator corsists.of. twoJec Jback Ioops operallng ln
taridem. Only one.feedback path,is functional when the DC
‘component of the diode current {sless thaq 200uA. Thislodp
lis: decoupled by gyrator C2."For diode'currents between
1200uA and .omA the second coptrol loop is operauve and,
‘this Is decoupled by gyrator C1.

.. The,decoupling capacitors, gyrator C2 and Cl must be
connetted between pins: 2:andc3,: to: pin. 4} The series
Impedance of C2 and C1 should be kept to a minimum. ;
First Stage: Decouple (Pln 15) -The capacitor on_pin 15
decouples the signal from the non-lnverung input of ‘the first
«ditference, amplifier (see also Figure,2). The_capacitance of
|15nF is’chosen to’ produce a 2kHzJow.1requency roll-off.
22 The capacitor must be conn d between pms 15 and 14
{the Input ground): . DR SR
Second Stage Decouple (Pln S) The capacltor on pin:5
decouples the signal from the non-inverting }nput of the
second difference "amplifier. The, capacitance of 33nF js
chosen'fto produce-a- 2kHz low'ifrequency roll-off,. The
capacltor must be connected belween pins Sand4 (the Input
V). iigenr 34 e

decoupies the signal from the non-lnvenlng input of the
ifourth-différence amplifier. The capécitance-of 47nF Js
chosen to produce a 2kHz low frequency roll-off. The
capacitor must be connected between .pins 6 and 7 (the
output Vee)s -« e o . T A

fourth differenca amplifier is {ollowed by a peak detector,
which s usad to provide an'AGC controllevel; This produces
a current source which is limited to 30mA at pin 8. The AGC
decouplo capacitor: (C5_ normally 150nF) filters the pulsed
Input, and the resultant level, controls the, galn of the ﬂrst
three difference.amplifiers.

also received will not be seen at thié output. Thus, provided
the infra-red’ pulses are the most,}ntepse,‘lt i possible to
recelve data In noisy environments.; The slow decay.keeps
the AGC level Intact dunng data recepuon and produces a
delay before.any received noise may become present at lhe
output, when transmission ceases. .. - {

[Output (PIn 9)"* The output will bé’ Iow. pulsmg hlgh wllh a

pulse, it is a linear amplification of the lnpu(l and swings
betwcen outpyt ground and, output Vee ¢
'S(retch Input and Stretch Oufpul (Pins 10 and 11) A typlcal
iinfra-red PPM system transmits- very’ narrow .pulses, The
tduration of these pulses Is typically 15us, so inorder to utllise
.8 microprocessor. based decoder. System it is pecessary lo
jlengthen’lthe:réceived pulse: This"stretched output can be
lobtained from pin'11 whepa capaciloris conneclcd botween
|pins 8 and 10.

" awhere Tp

Fourth Slzge Decouple (Pln 6) The capacltor on,pin .6-

AGC Deccuple/Délay -'Adlusta (Pln.a) 1i:The ‘output of the

- The AGC control level exhibits a.fast attack/slow decay e
characteristic. Immediately infra-red pulses are detected, the .
jgain will be reduced, so that any weaker noise pulsesthatare | .

source Impedance of a nominal 55k, forareceived infra-red

The width of the ﬁulsé s ‘determined B'y the vatua of \nis
coupllng capucnor (CB in Figure 3) and |s given by: -

R K .-.. “er

[ e

~18" !‘
VlTVﬂ)

.T»=-Rxcu.n..l(

. - ]
= pulse width in ms
W j Rx = 200kQ (see electrical characteristics) ~ = = =1
-7 Cs = coupling capacitance HERRE R RIS J
and (Va - Vu) = potential between input Vcc .and, groun

{pins 13 and 14) ; |
The stretch output is normally high pulsing low for &

. received infra-red pulse, and swmgs between output Vec gnd

‘output ground.

!
Regulator Input (Pin 12) The devlce can'bé operaléd witn -
* supplies of between 4.5V..and ,9.0V.connected.between -

'mpuVoulput ground (pins 14 and 13) and lnput nnd ou!pt.ﬁ

.Vee (pins 4 and 7) as shown In Figure 3.~

he device can be operated with supplies in excess of 8.0V
by utilising the on-chip regulator. In this case connectloni
aré made between output Vee (pin 7) and the regulator input
(pin 12) as shown in Figure 4. A supply voltage of between

.'9.0V and 18V will then cause the output ground.to: be

‘regulated at a level nominally 6.4V below the outputVee (pin
7
The regulator will, however. lose control with & potentlal

.., difference of less than 9.0V. Below this leve! the vollage or\
/ . pin 13 will track nominally 1.5V above the’ level of pin 12. |

When the regalator is not used {low voltage operation), pin
12{must be shortéd to output ground {pin 13).
" wr
OPERATING NOTES L
REFER TO FIGURES 3 AND 4

Gyralor C1 (Pin 3) I thle énvl}onment in which thé devicels
operating, limits the background light such that the DC
component of the diode current has a maximum of 200uA,
may be desirable o omt (see Figure 3) the more bulky and
costly 68pF capacitor, gyrator C1 shown In-Figure 471n this
case pin 3 can be left open circuit, The resultant appl!catlon
will then have a characteristic of greatly reduced galn'whe
theé ambient light causes the DC current to rise above lhls
threshold. i N [N AR IIB Y
The 68uF capacitor can alternatlvely be, replaced: by L
resistor. The outcome-ot this is to further reduce the gain In

amblent light levels above the-200uA threshold. Below this .

threshold the,overall gain is slightly .enhanced:as:the. light
level approaches the ithresholdi value. If chosen lhls
resistance should lie between 10k and 200kQY.
Nolse Immunlty The stretch output can also be used as a
means of improving performance relating to'a' receiver
system, over’'and above its main!purpose of providing &
streiched output facnhty Including C8 (Figure 4) causes thé
output pulses:{from pin 9) to be subjected to the stretch input
threshold. Thus any noise 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 additignal finesing of, thé
output {C10 in Figure 4). This can be adjdsted In’ value
(typically 100pF) 1o reduce some jof the noise pulses that

' otherwise cross the threshold, to a lovel below the threshold.

It must be- noted, that the stretch output., loglc sensg Is
inverse (for microprocessor applications) frdm that of the
output (pin 9), and the cost of re-inversion may be deemad
uneconomical for the improvements gained. Lt
Screening  Use of screening for the device, and assoclated
compdnents, . Improvas itho performance and Immunity to
externally radiated noise. The screening method used must
protect the sensitive front-end of the device; provided lha_\



wip

the diodo.'pir; 1. pin 16, C2 (pin 2) and thefirst stage decouple
(pin 15) are scroenad, it may ba found thatfor the application
considered, the remaining circuitry need not be so protected.

I In applications where externally radiated noise is minimal, -

Jt may be possible 1o reduce any screening 1o pins 1 and 16,
and the diode connections, only. In some instances, no
screening may be pecessary, but this largely depands on the

jevel ol radiated noise, the decoupling/filtering employed’

and the receivers decoding techpique. P
Decoupling  Typical decoupling arrangements for use with
or without the regulator,. are given in Figures 4 and 3

respectively. When- using'"the"regulator:'fquna’r‘
improvements in high~ frequency ~supply rejection are
possible by the Inclusion of R2. The value can be chosen so
as 1o 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 tha 920
series remafo control receivers, on'a supply ol 16V, a typical
‘value for R2 would be 2000, b

Note that the regulator is allow ir'npedance point between |

pins 12 and 13."C7 thus maintains a low impedance path *
between pins 4 and 12 at high frequencles, g

H ‘ 1 !
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OPERATING NOTES

Fig.5 shows the circuit for asimple infra-red transmitter
wherethe PPMoutputfron.pin2 of the SL490B isfed tothe
base of the PNP transmitter TR1, producing an amptified
currentpulseabout 15usecwide. This pulseisfurther amp-
lifiedby TR2and appliedtotheinira-redd'odes D1and D2,

¢ The cumrent 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 galn at high currents of the tran. .

* slstors.
The most common solution where cost Is important Is

to use 2 single-chlp dlodes, such as the CQY99 connecied -

"ln series.

| improved Gutput can be obtalned by using four CQY99

‘dlodes In a serles parallel arrangemen’, but it is usually sim.

;pler to use 2 multichlp dlodes such as the CQX47 con-

;nected In paraliel or a single COX19 which gives similar

‘results, o .o

~ Asignificant Increase In range can be obtained by using
diodes such as the CQY39 In conjunction with a plated

s plastic parabolic reflector,

! When bullding the transmitler, care should be taken

‘with the cholce of the capaclitor C4land with the circuit lay-

-out, particulardy when multi<hip diodes are being used, as

!the current pulses can be as high as 6 to 8Amps.

Transistor cholce Is also Imponant and any substitutes
should have high cument gain.characteristics and switch-
ing speeds similar to those specified in Fig.3.

An increase in output can be obtained by connecting
TR2 In common emitter configuration, but care should be
taken not to exceed the fating of the diodes.

Cholce of PPM Frequencies -

Although the ML920 serles of remote control receivers
Is designed to work over a wide range of PPM frequencies,
the actual usable range may be restricted by the appli-
cation. The analogue outpuls on the ML920, ML922 and

MLO23 serve as a good example, since the outputs will * -

stop up or down, one step for each pair of PPM words
recelved. This In tum 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 cument pulses fed 1o the diodes as In Fig.5,
power consumption will Increase with frequency. It is thus
advisable that with a battery power supply, the slowest
PPM rate consistent with adequate response time should
be chosen,

Setting Up Procedure

When designing a remote controf system using the SL490
In conjunction with the MLS20 range of receiving circuits it is
important from a manufacturing point of view for all
transmitlers to be interchangeable. The liming capacitor C1
$.0ould tw Chosen 10 Qive the requited T1 Lime culculated
o e 10imuls 11 & 14CR with R« 13a Tre R value
O3 D Made up of 8 sones potentiometer resistor
compination with sufficient adjustment 1o compensate for
tne t C, and component tolerances.

The timing components on the receiver can be selected
using the formula

1 . -
+20% w_hege 'RX

foy = a0
RX"70A5CR. . t

R
t, being the PPM logic 0 time from the transmitter.: '
If the recommended value of potentiometer and fixed
resistor, as shown in Fig.6, are used, then the value of Rinthe
above formula should be 84kQ). This gives the maximum
frequency adjustment range, which Is needed to cope with
component and IC tolerances. i
Final adjustment is made by setting the period on the
recelver osclllator time constant pin to 1/40th of the trans-
-mitter PPM logic 0 time using the potentiometer,
Connection to the recelver time constant pin should be
made using a x10 oscliioscope probe to reduce circult
loading. i
When adjusting the ML920, the monltor output can te
used for setting up, but In this case, a figure of 1/20th of the
transmitter PPM loglc 0 time should be used as the monitor
outputis at half the osclifator frequency.
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ABSOLUTE MAXIMUM RATINGS -

7V 10 9.6V
600mw

~10°C 1o +65°C
-55°Cto +125°C

Supply voltage

Total power dissipation
Operating temperature range
Storage temperature range





