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Remote control ic’s

A 1ange of remote control ic's consisting of one trans-
mitter R3490, an infra-red pre-amplifier RS486 and five
receivers, RS922, 926, 927, 928 and 929 with individual
characteristics to suit many confrol requirements,

The system is based on the transmission of coded PPM
{Pulse Position Modulation) signals over a wide variety
of transrnission media eg. sound, ultrasonics, infra-red,
fibre optics, cable links. Provision is made for carrier
frequency generation where required to suit the med-
um employed. Processing of the received PPM signal
is performed by a discrete amplifier or for-infra-red an
ic is available. The restored signal is passed to cne, or
a combination, of the five receiver ic's where an error

checking system inspects the PPM data before activat-
ing the appropriate output. The output functions avail-
able include parallel 4-bit binary, in either latched or
momentary forms, analogue output controls and dis-
crete outputs.

The ability of one transmitter to control a combination of
different receivers enables this system to satisfy the
majority of remote contrel applications including sound
systems, light displays, machine control, security de-
vices etc.

Printed circuit boards to suit an infra-ted link are
available (434-807/813/838/891). Further information is
available at the back of this data sheet.

Remote control transmitter RS490 (308-073)

The R3490C is an easily extendable, 32 command, pulse
position modulation transmiitter drawing negligible
standby current. It rnay be used with the RSS20 series of
remiole control receivers.

Absolute maximum ratings
Supply voltage T 12V
Maximum power dissipation 600mW

-10°Cto +65°C
-55°C to +125°C

QOperating temiperature range
Storage temperature range
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Features

@ Ultrasonic or infra-red transmission

@ Direct drive for ultrasonic transducer

@ Direct drive of visible LED when using infra-red
@ Very low power requirements

@ Pulse position modulation gives excellent immunity :
from noise and multipath reflections

@ Single pole key matrix

@ Switch resistance up to 1kQ tolerated
@® Few external components

@® Anti-bounce circuitry on chip.

Quick reference data
B Power supply: 8V, standby 6u.A, operating SmA
B Modulation: pulse position with or without carrier

B Coding: 5 bit word giving a primary command set of
32 commands

Key enfry: 8 x 4 single pole key matrix
Data rate: selectable 1 bit/sec to 10k bit/sec

Carrier frequency: selectable 0Hz (no carrier) to
200kHz.
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Electrical characteristics Test conditions (unless otherwise stated) Topy, = 25°C, Voo = +7Vto +10.5V

 Valie © A P
Characteristic Pin Conditions Min. | Typ. | Max | Units 2T
Operating supply current 4 Vee =85V . 85 | 16 mA -
Standby supply current 4 10 wh
Stabilized voltage 17 41 49 V%
Qutput current available from 1 )
stabilized supply 17 - s e e A
Qutput voltage swing &3 Unloaded V-1 v
QOutput voltage 2 I, = 10mA i Aol T 1 V.
Cutput voltage 3 I3 =5mA 1 v
External switch resistance 5-15 5 | kO
External carner resistor R2 18 C2 = B80pF f- = 40kHz 20 49 80 kQ ;
t; deviation from calculated value 23 |Rl= 151<¥ t; =0.95C1 Rl 110 | ¥ 5% ; N
using fixed timing components 2.3 Rl =60k} See Figure 3 i .
PPM resistor 16 15 30 80 .1 . kQ.
Variation of t; and t, with Vee
t) with VCC = ?V;t] with
Vcc = IOSV 2.3 i‘@ % -")
tp with Voo = 7V, with s
Voo = 105V 23 *4 %
Ratio ty/t) 23 1.4 1.6
Pulse width t, 2.3 011t 0.22¢
Interword gap 2.3 The interword gap is 3 times t 3t
derived by counting
Figure 1 RS480 transmitter block diagram
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Operating notes

Figure 4 shows the circuit for a simple infra-red trans-
mitter where the PPM output from pin 2 of the R3480 is
fed to the base of the PNP transmitter TR1, producing
an amplified current pulse about 15w sec wide. This
pulse is further amplified by TR2 and applied to the
infra-red diodes D1 and D2.

The current in the diodes and the infra-red output is
controlled by the quantity, type, and connection
method of the diodes and also by the gain at high
currents of the transistors.

The most common solution where cost is important is to
use 2 single-chip diodes.

Improved output can be obtained by using four single
chip diodes in a series parallel arrangement, but it is
usually simpler to use 2 multichip diodes connected in
parallel

A significant increase in range can be obtained by
using diodes in conjunction with a plated plastic para-
bolic reflector.

When building the transmitter, care should be taken
with the choice of the capacitor C4 and with the circuit
layout, particularly when multi-chip diodes are being
used, as the current pulses can be as high as 6 tc 8
amps.

Transistor choice is also important and any substitutes
should have high current gain characteristics and
switching speeds similar to those specified in Figure 2.

An increase in output can be obtained by connecting
TR2 in common emitter configuration, but care should
be taken not to exceed the rating of the diodes. (This
principle is used on the RS pcb.)

Choice of PPM frequencies

Although the RS920 series of remote control receivers
is designed to work over a wide range of PPM frequen-
cies, the actual usable range may be restricted by the
application. The analogue outputs on the RS922 serve as
a good example, since the outputs will step up or down,
one step for each pair of PPM words received. This in
turn fixes the rate of increment or decrement 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
Figure 4, power consumption will increase with fre-
quency. 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 control system using the
RS490 in conjunction with the RS920 range of receiving
circuits it is important from a manufacturing point of
view for all transmitters to be interchangeable. The
timing capacitor Cl should be chosen to give the
required Tl time calculated from the formula T1 = 1.4
CR with R — 33k. The R value should be made up cof a
series potentiometer resistor combination with suffi-
cient adjustment to compensate for the ic and compo-

nent tolerances,

The timing components on the receiver can be
selected using the formula '
1

40
fry = +20% where fry = —
R = 0.15CR ’ e

tp being the PPM logic 0 time from the transmiiter.
If the recommended value of potenticmeter and fixed
resistor, as shown in Figure 5, are used, then the value
of R in the above formula should be 84kQ. This gives
the maximum frequency adjustment range, which is
needed to cope with component and ic tolerances

Figure 5 Recommended receiver time constant
components

sty
c
RS920 0SC.T/C

series Pi
receiver m

100k

v

Final adjustment is made by setting the period on the
receiver oscillater time constant pin to 1/40th of the

transmitter PPM logic 0 time using the potentiometer. - o
Connection to the receiver time constant pin should be

made using a x10 oscilloscope probe to reduce circuit
loading.

Infra-red pre-amplifier RS486 (301-527)

The RS486 is a high gain preamplifier designed to form
an interface between an infra-red receiving diode and
the digital input of remote contireol 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.

Absolute maximum ratings
Supply voltage (pins 4 and 7)__+ 10V wrt pins 13 and 14

Regulator input voltage (pin 12) —20V wrt pin 7
Output current SmA
Stretch output current 5mA
Operating temperature range___ 0°Cto +70°C

Storage temperature -55°C to +125°C
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Features ' ; . . Pin connectors
@ Fast acting AGC improves operation in noisy
i |
i emmronn}enlts ) ) DIODE CATHODE E * E DIODE ANODE
T @ Differential inputs reduce noise pick-up and
improve stability GYRATORC;[ 2] [15]1ST STAGE DECOUPLE
@ Gyrator circuit allows operation in environments GYRATOR Cq E E INPUT GROUND
1 : : "
with high brightness backgroun;i llght levels INPUT Ve E E SNT——
@ Output pulse stretcher for use with microprocessor RS486
decoders. . 2ND STAGE DECOUPLE( 5 | [12] REGULATOR INPUT
@® On-chip stabilizer allows operation with a wide 4TH STAGE DECOUPLE 6 [11]sTRETCH OUTPUT
fsu Vi ]
fanges pply voltage _ ouTPuT Vee[7 ] [10]sTRETCH INPUT
@ Direct interface to RS920 series remote control
receivers AGC DECOUPLE( g | 9 JoutPuT
. Low noise Output ' TOP VIEW

Electrical characteristics Test conditions (unless otherwise stated) Tamg = 25°C, Vae = +4.5V to +7.0V

Value
Characteristic Pin Conditions Min. Tvp. Max. Unit %

Supply current 47 Vee = 5.0V, Ipiope = 1.0pA j pins 13& 6.5 9.0 mA
(Seenote 1) 4 Voo = 4.5V, Ipjope < 1.5mA i Heaouns 35+3xly |42+3xly | 5+3xlp | mA

47 Vee = 18V, Ipope = 1.0nA pin 12 ground 8.5 10 mA
Low voltage supply (external) | 4,7(+ve), | Input and output Ve commoned, 4.5 9.8 v

13,14(-ve)| input and output ground commoned
High voltage supply (external) | 4,7(+ve) | [nput and output V.- commoned, input and 8.4 18.0 v
12(~ve) | output ground at internal requlated voltage
Internal regulated voltage 13(wrt7) | Vpin7(+)to Vpin 12(-) = +16V 5.9 6.2 8.5 -V
Voltage between input and 47 At room temperature 1.5 v
output Veg. At70°C L1 v
Minimum sensitivity of 1,16 | Ipope = L.OuA 9.0 2.3 nA
differential input’ : . —— 740 185 Ak
Iniope = 0.5mA 168.0 42,0 nA

Common mode rejection 1,16 35.0 dB
Maximum signal input 1,16 3.0 4.0 mA(peak)
AGC range : : 88.0 dB
Qutput and stretch output pull- 9,11 At 25°C 85.0 kQ
up resistance (internal)
Stretch output pulse width (Tp) 11 Capacitance pin 8 to pin 10 = 10nF; 2.4 ms

T, =Ry Cin kﬁi
Vee

T co-efficient on Ry Where Rx = 200kQ) + 25% 0.7 %/°C
(internal resistance)
Output low 9 0.2mA sink, max Cutput v
ground
+0.35
Qutput high 9 SuA source Qutput v
Vee
-0.5
Stretch output low 11 1.6mA sink, max Qutput v
ground
+0.5
Stretch output high 11 Qutput cpen circuit SuA source Qutput v
VCC
0.1
Supply rejection, input Vo 4 Ripple amplitude at 100Hz, pin 12 ground 1.5 V(peak)
Ripple amplitude at 100Hz, pins 13 and 14 0.8 V(peak)
ground

Note. 1. Ip = Ipiopg = IR diode forward current.
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Figure 6 Block diagram
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Application notes (see Figure 7)

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 to 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 biased by a
nominal 0.65V,

Gyrator C2 and Cl (pins 2 and 3) The decoupling,
provided by gyrator C2 and Cl, rolls off the gain of the
feedback loop which balances the dc component of the
infra-red diode current. The values of C2 and Cl are
chosen to produce a low frequency cut-off characteris-
tic below a nominal 2kHz. Hence, the gyrator produces
approximately 20dB rejection at 100Hz.

The gyrator consists of two feedback loops operating in
tandem. Oniy one feedback path is functional when the
dc component of the diode current is less than 200uA.
This loop is decoupled by gyrator C2. For diocde
currents between 200pA and 1.5mA the second contrel
loop is operative, and this is decoupled by gyrator Cl.

The decoupling capacitors, gyrator C2 and C1, must be
connected between pins 2 and 3, to pin 4. The series
impedance of C2 and C1 should be kept to a minimurmn.
First stage decouple (pin 15) The capacitor on pin 15
decouples the signal from the non-inverting input of the
first difference amplifier (see also Figure 6). The
capacitance of 15nF is chosen to produce a 2kHz low
frequency roll-off.

The capacitor must be connected between pins 15 and
14 (the input ground).

Second stage decouple (pin 15) The capacitor on pin 5
decouples the signal from the non-inverting input of the
second difference amplifier. The capacitance of 33nF is
chosen to produce a 2kHz low frequency roll-off. The
capacitor must be connected between pins 5 and 4 (the
input Vo).

Fourth stage decouple (pin 6) The capacitor on pin 6
decouples the signal from the non-inverting input of the
fourth difference amplifier. The capacitance of 4.7nF is
chosen to produce a 2kHz low frequency roll-off. The
capacitor must be connected between pins 6 and 7 (the
output Veg).

AGC decouple/delay adjust (pin 8) The output of the
fourth difference amplifier is followed by a peak detec-
tor, which is used to provide an AGC control level. This

produces a current source which is limited o 10mA at
pin 8 The AGC decouple capaciter (C5 normally
150nF) filters the pulsed input, and the resultant level
controls the gain of the first three difference amplifiers.

The AGC control level exhibits a fast attack/slow decay
characteristic. Immediately infra-red pulses are de-
tected, 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 kesps the AGC level
intact during data reception, and produces a delay
before any received noise may become present at the
output, when transmission ceases.

Qutput (pin 9) The output will be low, puismg high W1th
a source impedance of a nominal 535k0Q), for a received
infra-red pulse. It is a linear amplification of the input
and swings between output ground and output Ve
Stretch input and stretch output (pins 10 and 11) A
typical infra-red PPM system transmits very narrow
pulses. The duration of these pulses is typically 15us, so
in order to utilise a micreprocessor 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 8 and 10.

The width of the pulse is determined by the value of this

.coupling capacitor (C8 in Figure 8) and is given by,

1.5
(Vy-Via) )

The stretch output is not required when driving the
RS920 series receivers.

T, =-RxCgIn

where Tp = pulse width in ms
Rx = 200kQ) (see electrical characteristics)
Cq = coupling capacitance

and (V, -V,3) = potential between input Ve and

ground (pins 4 and 13)
The stretch output is normally high pulsing low for a
received infra-red pulse, and swings between output
V¢ and 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 (pins 14 and 13) and input
and output V¢ (pins 4 and 7) as shown in Figure 7.

The device can be operated with supplies in excess of
9.0V by utilising the on-chip regulator. In this case

o




connections are made between output Veg (pin 7) and
the regulator input (pin 12) as shown in Figure 6. 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 output V¢ (pin 7).

The regulator will, however, lose control with a poten-
tial difference of less than 9.0V. Below this level the
voltage on pin 13 will track nominally 1.5V below the
output Ve (pin 12).

When the regulator is not used (low voltage operation),
pin 12 must be shorted to output ground (pin 13).

Operational notes (see Figures 7 and 8)

Cyrator Cl (pin 3) If the environment in which the
device is operating, limits the background light such
that the dc component of the diode current has a
maximum of 200uA, it may be desirable to omit (see
Figure 7) the more bulky and costly 68uF capacitor,
gyrator Cl shown in Figure 8. In this case pin 3 can be
left open circuit. The resultant application will then
have a characteristic of greatly reduced gain when the
ambient light causes the dc current to rise above this
threshold.

The 68ul capacitor can alternatively be replaced by a
resistor. The outcome of this is to further reduce the
gain in ambient light levels above the 200w A threshold.
Below this threshold the overall gain is slightly en-
hanced as the light level approaches the threshold
value. If chosen this resistance should lie between
10kQ and 200k,

Noise immunity The stretch output can also be used as
a means of improving performance relating to a receiv-
er system, over and abecve its main purpose of provid-
ing a stretched output facility. Including C8 (Figure 8)
causes the 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 cutput {(pin 11},

7786

A further improvement can be made, utilising this
stretch input threshold by including some additional
filtering of the output (C10 in Figure 8). This can be
adjusted in value (typically 100pF) to reduce some of
the noise pulses that otherwise cross the threshold, to a
level below the threshold.

It must be noted that the stretch output logic sense is
inverse (for microprocessor applications) from that of
the output (pin 9), and the cost of reinversion may be
deemed uneconomical for the improvements gained.

Screening Use of screening for the device, and associ-
ated components, improves the performance and im-
munity to externally radiated noise. The screening
method used must protect the sensitive front-end of the
device,; provided that the diode, pin 1, pin 16, C2 (pin 2)
and the first stage decouple (pin 15) are screened, it
may be found 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 receivers de-
coding technique.

Decoupling Typical decoupling arrangements for use
with or without the regulator, are given in Figures 7 and
8 respectively. When using the regulator, further im-
provements 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 (wrt pin 7) specified voltage range. For exam-
ple if using the RSS20 series remote conirol receivers,
on a supply of 16V, a typical 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 frequen-
cies.

Figure 7 Circuit diagram of minimum component
application {(showing low voltage
operation}
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Figure 9 Application diagram for use with RS920 series remote control receivers, utilising on-chip supply
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Figure 10 Circuit diagram of microprocessor interface, utilising on-chip pulse stretching facility
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Remote control receiver RS922 (308-089)

A range of monolithic integrated circuits which give a
wide variety of remote control facilities. As well as
ultrasonic or infra-red transmission, cable, radio or
telephone links may be utilised. Pulse position modula-
tion (PPM) is used with or without carrier and automatic
error detection is also incorporated. Although initially
designed with TV remote control in mind the devices
may equally easily be applied for use in radios, tuners,
tape and record decks, lamps and lighting, toys and
models, industrial control and monitoring.

The RSS822 decodes the PPM signal received from the
RS490 transmitter. After error checking the received
code may condition a 10 programme memory or one of
three D/A converters.

The receiver timing may be set by adjusting the
oscillator time constant to give 40 periods at pin 6 equal
to a 0 interval on the received PPM input.

Absolute maximum ratings (Vs = 0V)

Supply voltage Vpp +0.3Vto-25V
Voltage at any input +0.3Vto-25V
Maximum power dissipation 600mWwW

-10°Cto +65°C
-88°Cto +125°C

Operating temperature range
Storage temperature range

4 D
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Features

@ Accepts 5 bit PPM

@ All timing from on-chip oscillator

@ Incorporates error protection

@® Easily used with ultrasonic or infra-red system

@ Up to 10 programmes with latched binary output

@® 3 D/A outputs with normalise level at % of maximum
@ Automatic power-on reset and normalise

@ Many other facilities, AFC, mute, etc.

Quick reference data
B Power supply: 16V 14mA

B Demodulation: pulse position with time
window checking by on-chip oscillator
B Decoder: 5 bit with successive codeword
comparison
B Programme: latched 4 bit binary, 10 programmes
B Other outputs: on, AFC, mute
B [ocal inputs: programme step

D/A REFERENCE [T = 73] BRIGHTNESS DIA
COLOURD/A [2] 17] MuTE
Voo oV} [3] [16] VOLUME DA
Vs (16V) [4] 15] o
sTEPUP(+16v) [5| RS922 [ajc
OSC TIME CONSTANT [§ | 73] 8
PPMIP [7] 2] A
On [&] [11] STEP TIME CONSTANT
AFC E [10] POWER CLEAR TIME CONSTANT
TOP VIEW

Electrical characteristics Test conditions (unless otherwise stated) Vg = 0V, Vpp = =168V, Tamp = +25°C

Value
Characteristic Pin Conditions Min. Tvp. Miax. Unit
Supply voltage 3 -14 -18 V
Supply current 8 14 mA
Input logic level high -1 0 A%
low Vop Vpp + 3.5 v
Output logic level high 8,9, 12-15, 17 50k to Vpp = 0 A%
low 50k to Vpp Voo Vpp + 0.5 2%
Analogie output _ 3l Lret
current range 2,18, 18 3.9to Vpp 0 8
Analogue step size 2,16, 18 Vou < Vpp +5V 0 4 Yy Lot
D/A reference, Iger 1 33k to Vpp -250 —345 -455 pA
Oscillator timing 6 C=22n, R = 100k see note 1 3 kHz
Power clear time constant 10 C=47uR = 100k 400 ms
Step time constant 11 C=470nR =33M : 2 s
PPM input level high 7 =, 0 \Y
PPM input level low Vob . -8 A
PPM input pulse width 1 22T 0sc S
: ; 1
Note |. Roge (pin 6) is 56k- 156k, f,gr = mt%%
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Figure 12 RS922 remote control receiver block diagram
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Table 1 Basic 21 command set for RS922 receiver

Transmitter code Brsetion Prggrzmz;e O}/;PS Figure 13 RS922 receiver unit
EDCBA
0000X Programme 1 0 0 0 0 .
0001X Programme 2 0 0 0 1~ l
0010X Programme 3 0 0 1 0: Mo g
0011X Programme 4 0 0 1 1o v 3 .
0100X Programme 5 01 0 6+ smplifier ik
0101X Programime 6 0 1 0 1+
0110X Programme 7 0110 el
0111X Programme 8 01 1 1v e i 4 % ”
1000X Programme 9 1 000 ol T
].OOIX progl’amme 10 1 O 0 1 Lo _£O/O—“—5§ * vorume oA P18 x
10100 Colour D/A+ - o, ERRRRAE. %
10101 Programme Step+ ] A s 53‘; b
10110 Volume D/A+ X = Don't care e e
10111 Brightness D/A+ digit s - o S
11000 Standby R
11001 Mute
(Volurnne D/A) ie. 00110 and ” 3 § "
11011 Normalise 00111 both
11100 Colour D/A- produce I i
11101 Programme Step- programme 4 — b 4
11110 Volume D/A- -t
11111 Brightness D/A-

NB. Logic Convention RS922
Logic '0' - output transistor ON

—pulls output to Vsg

10

Logic 'l' - output
transitor OFF
ie.: Negative logic

Lo
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Table 2 Pin functions of RS922

Pin
No.

Name

Function

1

/A
reference

A current drain I,.¢ set by a single
external resistor which fixes the nominal
step of the analogue O/Ps to 1,548,

Colour D/A
Volume D/A
Brightness
D/A

These 3 outputs are from three static 5 bit
current mirror converters. They are
referenced to the current drawn from pin
1, Irer and provide 32 steps, L+8 from 0 to
31/8 Iar.

The ‘initial' and normalised’ condition is
12/8 Tier.

Step Ip
(+16V)

Connecting this pin to Vpp causes the
programme outputs to step up by 1. The
time period between steps is defined by
the RC network connected to pin 11. The
programme output will continue to step
foraslong as Step /P is held at Vpp,
continually cycling.

Osc. time

An RC time constant connected to this pin
defines the internal oscillator frequency.
This frequency controls the timing
windows for the incoming PPM pulses
from the R3490 transmitter.

PPMI/P

The output of the receiver amplifier
provides positive PPM pulses which
supply the data input to this pin. With no
signal this I/P is held low.

An open drain O/P with an initial condition
of logic 0. This input remains at this level
until a programme codeword or
programme step is received whereupon
it changes to a logic 1. The 'standby’
codeword 11000 returns the output to
logic 0. Subsequent reception of a
programme or step signal causes the
analogue outputs to be normalised and
the standby pin goes to logic 1. Whilst in
standby all other controls continue to
function normally.

AFC

This is an open drain O/P with an initial
condition of logic 0. A logic 1 pulse is
produced on receipt of a programme
codeword or programme step command.
The width of the | pulse is equal to the
periodic time of the internal oscillator
which can be monitored on pin 6. This
pulse is repeated as long as the
programme codeword or programme
step command is activated. The repetition
period is equal to the time taken to
transmit the appropriate programme
codeword or step command.

10

Power clear
time
constant

A single RC network connected to this pin
defines the time delay before the ‘nitial
conditions are established, nominally set
to 2 sec. by the components indicated in
Figure 13.

11

Step time
constant

An RC network connected to this pin
defines the time period between
increments of the channel number when
the programme step codewords are
transmitted.

Programme
O/Ps

These are latched 4 bit binary outputs
which respond to the programme
transmitter codes and the programme
codes. When power is first applied to the
receiver programme | is established ie.

7786

ABCD outputs are all the logic 0
corresponding to programme 1,

17 | Mute This pin has an ‘initial' condition of logic 1
and only changes to logic 0 when
Brightness D/A O/P is at the zero lavel.
Transmission of the toggle’ command
11001 changes thisoutput to 0 or 1 for
each separate transmissicn of toggle,
provided Brightness D/A O/P is not at the
zero level.

Remote control receivers RS 926 and 927
(309-881 and 303-836)

The RSS26 and RS927 are MOS LSI monolithic circuits
for use as receivers of remote control signals for
television control and many other applications. They
are general purpose devices each recelving sixteen of

the thirty-two codes transmitted by the RS490 circuit as
pulse position modulation (PPM).

Absolute maximum ratings
Vpp supply and inputs wrt Vg

Storage temperature
Operating temperature ambient

+0.3V to -28V
-85°C to +125°C
-10°Cto +65°C

Features
® Minimum packing 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

@® On-chip oscillator
@ High power, free drain, output buffers.

Pin connections

o E e ./ EI B
OSCILLATOR

2 7|C

TIME CONS:;ANT RS926 j Moﬂﬁ:pf::‘¢nv
PPMINPUT [3| pggoy 5] 8 B
+Ves E 5] a
TOP VIEW

11
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Electrical characteristics Test conditions (unless otherwise stated) Vpp = —18V, Vg = 0V, Ty = +25°C

Value
Characteristic Pin Conditions Min Typ. Max. Units :
Supply voltage 1 -12 -14 -18 A%
Current consumption 1 2 ! 4 mA
PPM input
Input level high 3 -1 0 A%
Input level low 3 1 Vop -6 v
Input pulse width 3 T= 1 22T osc usec
fosc
Oscillator time constant see Note |
Oscillator frequency 2 15 150k Hz
Typical TC: 22nF to Vsg 3k Hz
100k to VDD
Variation wrt Vpp 1 %/
Qutput voltage high 5-8 Ry = 3.0k to Vpp -1.5 0 v
Qutput device leakage 5-8 1 - A
{Output OFF)
1
Note 1. in2) i 2 ! = + )
ate 1. Rosc (pin 2) is 56k-156k0) . fosc e +20% N
wary
Operatmg notes _ Figure 14 Block diagram
The receiver operates on a timescale fixed by an
internal oscillator and its external timing components.
The cscillator may be adjusted to any value between P e [ ik o
18Hz and 150kHz (allowing different receivers to re- o—| DEMOD |=t—|GENERATOR [ OSCILLATOR | ~-77
spond to different transmission rates within the same 3 :
area). + +
Checks are made to ensure 6 pulses, or 5 bits, are " pe— :>
received for a word to be valid, and only after two
consecutive and identical words is the receiver - {/L COMPARATOR
allowed to respond to the incoming code. H
The RS926 responds only to codes 00001 to 01111 from 6BITLATCH )
the RS490 transmitter whereas the RS927 responds to ~Vss
codes 10001 to 11111 4 . &
Pin functions
Positive logic 'l = Vgg, 0" = Vpp oo
L. Vpp
-12V 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 g e o1 o
frequency may be varied from 15Hz to 150kHz:
3. PPM input

The output of the front end' amplifier is connected to
this pin; the signal must tonsist of a normal low level
with pulses to high level corresponding to the PPM
pulses from the transmitter.

4, Vgg
OV (ground).

5-8. ABCD
Four open drain high power transistors give a binary
coded output of the valid code being received.

g
)

12
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Table 3 Response to RS490 codes 4
Figure 15 Test circuit ‘
Transmitter Momentary binary outputs
£ PPM INPUTS Code RS926 RS927
EDCEBA DCBA DCBA
Bk — 4;-55.( 50k 3y 00000 0000 0000
<@ —{s 3 00001 000Q1
- g7 2n E : 00010 0010
- T " i 22n 00011 0011
e 00100 0100
ALL 3k 00101 0101
00110 110
00111 ¢ 1 1 1
01000 1 000
Vop Vss 01001 1 001
e oV 01010 1010
01011 1. 01 1
01100 1100
01101 1 101
011 1 0 1 110
01111 1111 Yvyvyy
10000 00O00O0 0000
1 0001 0001
10010 0010
1 0011 0011
1010090 0100
1 0101 0101
1. 0.1 1 @ & 1 1 8
1. 01 11 g 1L d
11000 1000
11001 1 001
11010 1010
L 1, 9 4 1 1011
11100 1100
L. L 110 1 1101
11110 1. I 1 0
11111 YYVYY L 111
RS926 and RS927 (momentary outputs)
Logic '0' - output transistor OFF
Logic 'l - output transistor ON
- pulls output to Vsg
ie: POSITIVE LOGIC
Remote control receivers Features
(with latched outputs) @ Accepts 5 bit PPM
RS928 and 929 (309-997 and 305-248) @ On-chip oscillator, 15Hz to 150kHz range
The RS928 and RSS829 are general purpose remote @ Easily used with ultrasonic, infra-red or other
| control receivers, each receiving and latching 16 of the transmissicn media

| 32 codes transmitted by the RS480 circuit in the PPM @ Four high drive outputs
' (Pulse Position Modulation) mode. The RS928 responds @ 16 latched states
to codes 00000 to 01111 only, and the RS929 to codes ® Mini et
10000 to 11111. Both devices are packaged in 8-lead Minimum sized package.
minidip to minimise board area. The on-chip oscillator ;
may be adjusted from 15Hz to 150kHz, allowing diffe- Q“;"k refer“"ln,cilezgatﬁav .
rent transmission rates. They have a high degree of W Power supply. to . Typical 4mA at 16V

immunity to incorrect codes; there must be two con- M Demodulation: pulse position with time window

secutive correct codes received before the outputs can checking by on-chip oscillator
change. B Decocder: 5 bit with successive codeword
COmMPArison
. . B Outputs: maximum 15mA sourced from open drain
Absolute maximum ratings drive
Vppsupply andinputswrtVes _ +0.3Vto-25V M Logic convention: Logic 0 — output transistor ON,
Storage temperature -585°C to +125°C- pulls output to Veg

Operating temperature ambient -10°C to +65°C Logic 1 - output transistor OFF.

Ay
£

s

13
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F A Pin connections
e \_/
OBSERVE PRECAUTIONS osc:LL;;g’; O] 2] o
FOR HANDLING TIME CONSTANT |2 7] ¢ L!.;Im:tevn
\ remineut (3| RS928 151 | oueots
ELECTROSTATIC e
SENSITIVE +V, 4 5| A
DEVICES s[4 5]
TOF VIEW

\— W,

Electrical characteristics Test conditions (unless otherwise stated) Vg = 0V, Vpp = =16V, Tapyp = +25°C

Value
Characteristic Pin Conditions MirL V. Max. Units
Current consumption Vpp 1 3 4 5 mA
Supply voltage 1 -12 -18 \
PPM input . 3
Logic 0' level -1 0 vV
Logic 'l' level Voo -6 v
Input pulse width ; R 1 22Tosc | ns
fosc
Oscillator timing 2
Frequency 15 150k Hz
Typical TC: 22nF to Vg, 3k Hz
100k$) to VDD
Variation wrt Vpp 1 %/V
Latched binary output 56,178 Ry, = 3.0k to Vpp -1.5 ov Vv
Logic 0 output voltage
| Output leakage in logic
| ‘1" state 1 wA
| 1
Note 1. . (pin 2) is 56k-156KQ. fosc = +20%
Rose: (pin 2) ose = e
Figure 16 RS928 and RS929 remote control receivers Figure 17 Test circuit
block diagram
]Ngti— DEMOD }€——| GENERATOR [¢ O3LILLATUR PPM INPUTS
L1 T3 2
—g——|5 b
R - e
- g5 3 A
‘:f&{ {# l l L l COMPARATOR - T iy 20 I i= il ®
4 b 22n
- 5 BIT LATCH p o e L
:
IRy
4BIT LATCH < a
Vop Vss
-16 0oV
5 6 7 § e
A B (] D /}

14
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Table 4 Response to RS490 codes Pin functions _
Transmitter Momentary binary outputs I;Ie‘grative logic 0’ = Vss, 1" = Vpp
Code - Vpp
(— k5928 Eaien -12V to -18V power supply.
EDCBA B s B DCBA 2. Oscillator time constant
00000 0000 An R-C time constant at this pin defines the internal
00001 0001 clock frequency. The clock frequency may be varied
00010 0010 from 15Hz to 150kHz and should be set so that there are
00011 0011 40 periods in one 't,' transmitter pulse interval.
00100 0100 .
00101 0101 3. PPM input
00110 0110 The output of the 'front end' amplifier is connected to
00111 0111 this pin; the signal must consist of a normal low' level
01000 1000 No change with pulses to high level corresponding to the PPM
01001 1001 - pulses from the transmitter.
01010 1010
01011 1 011 4, Vgg
01100 1100 OV (ground).
01101 1 101
01110 1110 58. ABCD _ A .
01111 1 1471 1 Four open drain high power transistors give a binary
: latched output of the last valid codi ived.
TTEY TEY coded put of the valid code received
1 0001 0001
10010 0010 _ . ]
1001 1 001 1 Figure 19 Direct drive of LED
L &3 0 0 0100
1 0101 0101
l1o1l1a0 No change 0110 680
10111 0111 e
11000 1000 . J
11001 1001 POT RS828/3
| 11010 1010 PPM O— e ¢
| 11100 1100 P =g :
| 11101 1101 7 17 LT
11110 1110 (5
| 11111 1111
| v O—e-
| RS228 and RS929 (Latching output)
Logic 0' - output transistor ON
— pulls output to Vgg
Logic '1' - output transistor OFF
ie: NEGATIVE LOGIC
£ Figure 18 Typical application circuit
N l
:4 C-I
5 3
S.B.u.l_c1 ~ " 3—1]5,1 JI:'l ~ BB - i -
_..__.._ﬂl__{ - 7 » | DECODED
‘ ) T onooms [ e
u——-ﬂl—C: w—s 143 s B\ SYSTEM s
+1
™ & B
n—zzn—____Ca —— 13}___.2_00_.. {14 5 —z=
»—IIT—D 2 (= /A/\N 56k i
-I_'E! “:] R
1 1Uj 31
L 100k 4% 3k
:Gs outpuT 9 LI
"_Oiﬁ:lt 150n? . ! )
50
22
“ ——t
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Applications information for RS printed circuit

boards

A range of four printed circuit boards to suit an 2
infra-red link is available (stock numbers 434-807, 434-
813, 434-835 and 434-891). In some cases the design of

the circuits for these pcb's is different from the exam-

ples given earlier in this data sheet. The following gives

circuit diagrams and component listings for the pcb's

with linking requirements where applicable.

Figure 20 Infra-red transmitter RS490
| o :
D2-4
+8v Vs
EDC “BA I
ey
0¢ 01 10 11 | P
000 S-S i .
00 1 DD ; :
010 B-0-0G : -
001 B9 ! :
100 H-BOO : - P
e U e s oY 5 10 ¢ 5
T =y =&
906 G n
1 1 1 g 3 o gzzon
! 15 18 < 100k
: +
i 1 A2 el 4w
I 2k2
UVI l
Voo
|
Component Stock No. Pitch
pch 434-807 —
Dl 586-475 0.lin
D2-4 635-296 0.1in
R1 186-338 —
R2 132-873 0.5in
R3 132-371 0.5in
R4 132-236 0.5in
RS 132-630 0.5in
R6 132-494 0.5in gy
R7 148-102 05in e
Cl 104-528 0.lin
c2 114-418 0.3in
C3 113-342 0.5in
C4 113-358 0.5in
Ch 104-893 0.8in
Ql 294-299 —
Q2 293-640 —-
Q3 294-362 —
490 transmitter 308-073 -
Suitable key matrix (not mounted on 434-807) 32 x SPST
switches eqg 334-921.
3

e

16
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Figure 21 RS486 infra-red pre-amp
€3 "
- N oo
C2 10n C9 22n
o
3 14
RS 486
4 13
I,_ 5 12
6 7 8 9 10 11
C4 e l ‘ J—csl
4n?t‘ an7
C7 330n )
1 po
L csci0 LK .{38-‘
220n 100p
CB 221
— It
.f- n
!-. iy 'f-.é
e RS
O or i
Component Stock No. Pitch Notes
pcbh 434-891 — —
Dl 635-296 0.lin
R1 148-174 0.4in
RS — 0.4in 1
Cl 104-461 0.lin
G2 104-613 0.1in
C3 125-799 0.lin
C4 125-761 0.lin
C8 126-048 0.2in
CB 104-944 0.5in
C17 114-907 0.3in
. C8 125-161 0.lin 2
i C9 125-783 0.1in
) Clo 125-840 0.lin 2
RS486 pre-amp 301-527
Options
For on chip regulation (supply voltage 9.0 to 18V), fit
resistor RS. Omit link A
For operation with supplies between 4.5 and §V, short
out RS, Fit link A.
For normal output, omit link B. Fit link C.
For stretched output, fit link B. Omit link C.
Notes 1. Value depends on supply voltage, see 'Operaticnal notes —
decoupling' on page 7.
2. Only required if stretched output is required.

17
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Figure 22 RS922 receiver circuit
? B 4 = 4 *T
c1
PPM output 47n
from ultrasonic/ § 56k At
infra-red e
I'ECEIT\FSI' 100k Rz < 2%
amplifier
> Voo
7 4 8
10[PPM T Vss MUTELTZ.
5 POWER
% a7 TC  Rsez2 35“
[+]9]
Voo o BRIGHTNESS D/A| 18
) _EQ/O_’— E  voLumep/all8
Voo 2 All
COLOUR D/A 9
D D/AREFL A A,
-Mvj Voo Voo
STEP AFCLE .
TIME
& = 11| consT Vool 3
470n A B G D
12|13 14 115 ez
» -
—-——u——-’
4
==
=== alp 3mM3 g § 56k
& @ Gt Voo
R P SE
All 56k
Component Stock No. Pitch
pcb 434-813 —
R1 186-542 —_—
R2 148-098 0.5in i
3k9 131-328 0.5in )
33k 131-435 0.5in
56k 131-463 0.8in
100k 131-491 0.5in
3M3 133-213 0.5in
ol 114-395 0.3in
470n 114-424 0.3in
4u? 104-528 0.lin
47u 104-950 0.7in
RSg22 308-089 —_

18
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Figure 23 RS928/3 and RS926/7 circuit

oUTPUT
Q 0

A A
e o e & |a

928

PPM INPUT

929
926 Y
927 47n
e
3
i
o 0O
Voo  Vss
v 415V
Component Stock No. Pitch
pch 434-835 —
Cl 114-395 0.3in
47w . 104-850 0.7in
R1 186-558 —_
R2 148-095 0.5in
3k0 148-613 0.5in
RS926 309-981 —
RS927 303-826 _
RS928 309-397 —
RS929 305-248 _
Application hints Ultrasonic control system

It can be difficult to trigger an oscilloscope from the
output of the transmitter ic due to the nature of the pulse
pesition modulation employed. An alternative method
of setting up the transmitter and receivers is described
below. This method measures the time constant period
of the oscillators in the transmitter and receivers thus
enabling oscilloscope triggering.

Note. Always use an X10 oscilloscope probe to avoid
overloading the ic oscillators.

Infra-red control system

Setting-up procedure

Transmitter

The potentiometer R, shown in Figure 20 should be
adjusted for the required PPM rate. Avoid PPM rates
which correspond to the 50/60Hz mains frequency or
multiples thereof,

Activate the fransmitter to produce codeword 11111
continuously and monitor the oscillator waveform of the
transmitter ic appearing at pin 16, The period of the
observed ramp waveform is the ON period t; of the
transmitter, adjust R, to set the required PPM rate (Note
o = ].Stl)

Receiver

Moniter the waveform on the oscillator time constant
pin of the receiver ic. The period of the observed ramp
waveform is the OFF period t, of the receiver, adjust R,
on the receiver circuit so that the period of the wave-
form is Ykoth of the period of the transmitter waveform.

Transmitter )
The potentiometers R and Rg in the transmitter circuit
shown in Figure 24 require adjustment to define the
carrier frequency and PPM rate required. Activate the
transmitter to produce the codeword 0000X and moni-
tor the output waveform of the transmitter ic appearing
at pins 2 and 3. Expanding one of the pulses displayed,
adjust Ry to produce a carrier period of approximately
24.5us corresponding to a frequency of 40.8kHz. Set up
the required PPM rate as detailed in the infra-red
setting up procedure.
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RS Data Library ~

° —e
Figure 24 Utrasonic transmitter TR w T sesen : P
Circult w004 : i 1 | i 2M3906 ZNM% :
oo % P ey & | 30738
S !wk‘—] i 100k ] | L
> : ﬂ i
: 566475 W J
q .
1 codeward -1 = _)3_’: ’;_"1:- i =
} switchas "-_-_}_*}___w ___8__ _14-_ 5
i - A, Q’-I'/QNQSM
‘ . ELL
/. A 10¢ W
| e :
; Rz : ' A |
24 0k :
i . |
)
Receiver receive the PPM rate defined by the parallel combina-
- : - - tion of R; and Rs. The two different PPM rates can be
Figure 25 Ultrasonic receiver amplifier chosen such that data accepted by one receiver is

F15v

outside the timing windows defined by the oscillator
time constant of the other. The PPM rates should be
within the limitations of the transducer, only one receiv-

er amplifier being required to directly feed the PPM
e R L. inputs on the two receivers.

” —0
L e

a,
BCIAT

20| qo0x  18a

Pin 3 of 928/9

T"‘“’“"’W f Pin 3 of 326/7
Ton w3 = Figure 26 Transmitter modification for
] T o controlling two receivers
i. | RS 490
5 A T o Raj cz -
At the receiving end of the ultrasonic link a gain and = = 1.
bandwidth defining system will be required before the
incoming signal is suitable for reception by the remote "
confrol receivers. S, §
The above circuit shows a suitable two stage amplifier : & +4 . A
designed for receiving signals from the RS ultrasonic . £ 4
transducer, 307-367.

A. Position the transmitter and receiver transducers 3m  TTL interface
apart, Activate the transmitter to produce the code- Figure 27 shows a simple interface between logic level
word 0000X continuously and monitor the PPM input pin  outputs of the remote control receiver ic's, to standard
on the receiver ic. TTL inputs. This circuit also inverts the logic levels, a
B. Readjust RB, controlling the carrier frequency of the  logic | from the receiver preducing logic 0 TTL output.
transmitter circuit, to provide a maximum signal at the
PPM input of the receiver ic. Finally adjust the period of Figure 27 TTL interface
the oscillator time constant as per the infra-red setting sV
up procedure. £

Digital outputs from k7

remote control receiver i

47k

Transmitter control for 2 receivers IR TEL
Figure 26 illustrates a method of employing one RS480 2N=304

transmitter to control two independent receivers. The %2,‘

PPM rate for one receiver is selected by the potentio- to VoD
meter R;. The second receiver should be adjusted to ' i
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