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Remote centrol for a hi-fi system
Infra-redtransm/tter and receiver |
pre-amp[ifier. n
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for switching and controlling a stereo

Built by the author around the
Advanced Preamplifier of Douglas
Self, this infra-red remote control
System may be easily added to most
hi-fi amplifiers. it offers controlis for
input selection, volume, balance,
treble and bass and can switch
between loudspeakers and S
headphones. It eliminates the need.
forfrontpanelcontrols. - - - .

| “circuit for‘a ‘year, .and it has ‘performed
 satisfactorily. The circuits are fairly easy to
: ‘add ‘to existing pre-amplifiers. My system
presently consists of the Advanced: pre-
amplifier by D. Self (Wireless World, No-
- vember 1976) with the loudspeaker system
by S. Linkwitz (Wireless World,- ‘May,
June and December 1978) and five 25W

power amplifiers. Signal metering is by the '

Q. Rice. L.e.d. DP-p.m. met

Wireless
World, August 1980).

- facili g5 -as-balance .and tone con-
" trols, and

. trols.

el controls, so the second ver-

have ‘used ‘an earlier version_ of this-

he present circuit ‘was  developed to -
. thé original and give additional

N | 1 10:remove the duplication of the -
- remote functions by -the front panel con-
In one year’s operation I have never

The remote transmitter

The transmitter uses a Plessey SL490 i.c.
which has all the key reading, command
encoding and output drivers stage inte-
grated on a single chip. The only discrete
components needed are for timing and for
driving the transmitter infra-red le.ds
with short high-current pulses (F: ig. 1).
The i.c. has provision for transmitting

.32 possible codes and there is a family of
‘receiver i.cs which can use all of them. The :
ML922 used in this system only responds: -

1o 21 codes. Because of this the crosspoint’
matrix keypad has to be divided into two B
sections, giving 24 keys, one with no func-

tion and ‘two with duplicate functions to e

adjacent keys. The same transmitter could
be used for other receivers in the ‘series

" (including a microprocessor-compatible 5-

bit receiver and a toy controller) and .in-

_ clude the full 32 keys, in 24 X 8 matrix.
" A variable resistor adjusts the internal -
clock which controls the command repet-

tion rate and sets the time to go from ‘off’
to ‘full volume’. The output stage provides
a 1A pulse to give a high power infra-red

signal. To prevent the l.e.ds from being -
destroyed, the 3n3 capacitor is discharged - -
through the l.e.ds via the transistors. The -
green l.e.d indicates that a key has been

pressed.

The receiver

The receiver is based on a Plessey ML922
i.c. which decodes the p.p.m. signal from
the SL480 i.r. preamplifier. It gives a four-
bit digital output and ten different codes

- are used. .There are also three analogue

current outputs produced by the internal
-5-bit d-a converters.
Referring to Fig. 2, the infra-red pulses

- are detected by the receiver diode.: Noise

- from visible light s filtered out by a Kodak
infra-red transmitting filter, type 87C. The
SLA480 is a high gain (100dB) preamplifier
specifically designed for this application. It
can suffer from oscillation' caused by feed-
back, so layout is rather critical and an
electrical screen around -the preamp sec-
ton-is essential, along with good supply

" decoupling. The P.p-m. output is decoded

in the M1.922. The standby output, which
is low until the first command is received,
presets the up/down counters and resets
the four-bitlatch. -~ T

When a digital code is received, the
pulse line triggers the 555 mono-stable

. which expands the pulse to drive the green
"’l.e.d. (‘command received’ indicator). The
*- digital 'outputs -have a +15V. <1’ level,

‘which is buffered by the 4049 inverters to
give a 0-5V t.t.1.-compatible output to

" . drive ther.o.m.




~

w £

n 1044u02 o . 7 1644u02 L C R *
awnjoa ybis oy - dwnjoa {43] of . , : N ‘
qsw as) L gsw as) S e
290907 135971 e

§
" Jo40dIpYl
pasa)as pubwwo)

cww._w v“\

‘pub anbojouy
Pub joyibig

,EEEm
uo g Aoy i,

sjndyno g-y
days o} wmo_uh

mojjaL

o & u

‘ - ado) #;
ae.H. ossxq L ¥
nﬁ b AN NP
sy
SO9Ly Y
AS + paixy ! :ooFH :

WIRELESS WORLD MARCH 1982




CH 1982

WIRELESS WORLD maAR

Left vol. counter Right vol counter
msb isb msb
216116 216 2N

ﬂ:ﬂgﬁﬁ

Command 5
received :
. Headphones/ -
Disc Radio Tape Aux loudspeaker Balance . :-
0 O O O o

Valume and balance indication
Fig. 3. Volume and balance control and display

0000000000000 00O
: Volume display

", Led display layout

A

2

< B>

+15V

V3

v Asks
Al Y7005

Adjust balance

5V ; +30V
" ,
; i  Adjust balance l_.w R ) )
Wg . K ::.,a_.u, s“_o.l_ll.q_" —IWW ._._e. V3
A S Loudness
| B in fout ~-15v
3xorange . .- .'“.." ; Lo .
S MIESTH 27k T A0S j Ské
Isb _
\M« Set brightness © : 'W N
\vq. L 50k . . — YV m.oqv»o )
e it T
Son \
\v. 470k
\Ma
\Y .
7 _
7
s
\.v‘

NN

All red
" Digitalgnd. . ..

Al ¥57405 :

—=0Right volume out

L4

10k

Anglogue gnd.

10

. . Eo:m:« controlled logarithmic attenuators

Loudness
in/out 7




.The analogue current outputs at pins 2,
16"and 18 are converted into voltages by
the associated resistors with a step size set
by the resistor at pin 1. There are trans-
mission codes to step them up or down, or
to go back to a preset level, (3/8 f.s.d). In
our application they are used to dnve the
tone controls (Fig. 4).

The digital word is decoded bya5 x 8
p.r.0.m. (745288). A ‘1’ on one of the four
first p.r.o.m. outputs is latched by a pulse
on the fifth output. When a input or
headphone/speaker command is received it
is displayed on the appropriate l.e.ds, dri-
ven by the latch.

The remaining three r.o.m. outputs
drive the up/down counters which are used
to drive the ‘volume control’ attenuators in
Fig. 3. They are counted up or down in
parallel or in opposition to control both
volume and balance. There is a ‘standby’

T 10# .
" 10k A A e 3

ML922 Analogue lo=—AAA

comimand. ‘0 return (he Vittiuae woa el

v,

Volume and balance display

Whep the volume control knob is removed
there is no longcr any visual indication of
the volume setting. For many people this
may not be a problem; ail that matters is
how loud the music is! Others mavy like a
display to set up a specific level for com-

parison. A balance indication can aiso be

useful to answer such questions as to
whether the second violins are really trying
to drown the double basses.

The circuits on Fig. 3 give simple indi-
cation of volume and balance settings. A 4-
t0-6 line decoder is driven by the top four
bits of the left volume control counter.

The outputs turn on the open collector
inverters sequentially as the volume is in-

5 4 -

180k

é’——- Adjust normalise level

Right in

creased. With only thé Titsi inverter on, all
the current from the source; the 741, flows

onlz» through one Le.d..As lower inverters
, red _

n, the. current flows. through‘
extm “Le.ds. before being - diverted® to
ground.“Power comes from the um'egu
lated supply on the prcampllﬁer. o

Balance ‘indication is by three l.e.ds, 2
central square one flanked by two triangu-
lar ones. The two sets of counts are com-
pared and depending on whether the right
counter is greater than, less than or equal
to the left, the appropriate l.e.ds are lit.

More precise displays of volume or bal-
ance are possible but they consume a great
deal more power, chips and money! Either
or both displays could be omitted with no
loss in the system performance.

- Fig. 4. lnputswitching and tone control
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Digital volume control

The logarithmic attenuators shown on dia-
gram 3 .are multiplying digital-to-anal-
ogue converters specifically designed for
audio volume control. The attenuation is
set by a six-bit word, with 59 steps of
1.5dB from 0dB to —85dB. Steps 60 to 64
give complete isolation between input and
output. T.h.d. is better than ~85dB over
the audio range, depending mamly on the
quality of the op-amp used in the output
feedback loop.

Low volume loudness frequency com-
pensation is provided but can be switched
out. The attenuator has a current output,
converted to a voltage by the output op-
amp and an internal feedback resistor. The
attenuator is powered from *12V, derived
from the %15V regulated supply of the
audio preamplifier. If the loudness func-
tion is not required, the —12V supply can
be omitted. The 7405 inverters are used to
change ‘a logic ‘1’ from 5V to 12V for
dnvmg the attenuators.

. When the attenuator is turned off capa-
cmve feedthrough due to the board layout
i the main source of noise, so input and
output should be carefully separated in the
layout. Separate analogue and digital
grounds are provided. Switching noise as
‘the volume is changed is practically inaudi-

ble, and certainly better than a good many

log pots I’'ve used'

Input switching

The low level inputs can be switched either

by good quality relays, or -electronic
switches designed for audio. In an earlier

design T used relays, which worked well,

and the audible click as they change was a

~reassuring feedback. Audibly there is no

difference (except that there is now no
click). They are cheaper than four relays.

-~ On Fig. 4,.a four-to-one stereo
switch is driven by the latch on Fig. 2.
The input capacitors selected depending
on the impedance of the source driving
them. The disc input comes from the mag-

“netic cartridge preamp. Resistors bias the

mputs to half the power supply level for
maximum range.

In the Self preamplifier, there are addi-
tional switches around the feedback net-
work, selected according 1o the source. 1
have kept these as relavs because of the
large voltagcs that could be passing. The)
are driven in parallel with the input
switches, '

Tone control

Tone is not generally aliered as often as
volume, so for economy this section could
be omitted, retaining the ordinary front
panel controls. A Mullard TDA1074 is
used in the remote controlled tone section.
The i.c. contains four voltage-controlled
potentiometers connected. to.. high-gain
op.amps. Frequency dependant feedback

-4 networks are connected around these to
- § provide treble - boost/cut

L. +12dB.. at
10kHz and bass boost]cut lZdB at

“100Hz: -
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Fig. 5. A suitable power supply
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The voltage cbntrolling the potentiome-

ters is relative to an internal ‘bias, set to
half of V.. The analogue outputs from the

Plessey receiver/decoder are summed with .

the bias voltage by the two op.amps. Each

time the system is switched on, the anal- = ..

.~ o e T

‘except for the p.r.o.m. which needs to be

programmcd Many companies offer a pro-
gramming service!. If all the sub-circuits

- are built the total component cost would

ogue signals are ‘normalised’ to 3/8ths -of -

f.s.d. This can be set to give a level res-

ponse by the adjustment of the preset po- -

tentiometer. However, because the level is
set at 3/8ths f.s.d. less room for cut and
more room for boost is available. I haven’t
provided any indication of tone settings; I

_ prefer my ears to do that, but the l.e.d bar-

graph i.c. from National Semiconductor
could be used.

The systemas a whole gives an. output .
noise voltage of about 50uV and a total

harmonic distortion of 0.05%, channel bal-
ance is within 0.5dB and channel separa-
tion 60dB. The dynamic range is not quite
as good as Mr Self’s original design.

Construction o

The reccaver and decoder were built on a
Veroboard with an edge connector. The
system is built around a mother board for

future up-dating. The transmitter was .~ .
built in a standard -Verobox and a key-
board taken from a calcuia:or ~.I..ayout is ;.

~'be about £70, though various displays and

the tone control section could be left out if
the constructor wishes to reduce costs.
Future development of the system will

»replace the logic with a single chip

microprocessor. Programmes for the re-
mote control of solenoid operated cassette
decks -and synthesised radio receivers
could then be easily configured. -

Power supply
The power rails necessary will be found in
many modern stereo systems with the

. Probable exception of the +5V. This could

be provided by a small extra transformer

" and a 1A regulator if no existing transfor-

The components arc readxly avmlable

—- The cost includes a programming an.i ha

mer taps will do. For those starting from
scratch, Fxg 5 gives a standard power
supply  unit. Note the connections of
grounds. . - .

r.o.ms may be obtained from Mr G

‘Programmed
Long,. : York . Electronic Centre, Departnent *of

-~Ehmmics"ﬁmversxw of York. He:!mgton, York:

iing charge
and will be abour £4.in total. -




