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DOMBESTIC QUADRAPHONIC MATRIX H EGQUIPMENT - GENERAL DATA

ENCODER

' Frequency responage - 30 Hz ~ 15 kHz * 0.3 4B amplitude, * 30 phase.

Matrix H trensfer characterigtic — -
- [ 10° 1650 _525° _.11567 Ly
Ly 0.940 9%V, 0.342 ¢9°° , 0.940 ™7, 0.342 7Y Ry
= R, i O it 1 O e Ly
Ry | | 0.342 ¢35 0,940 9107, 0.342 IO, 0.940 927 R
I - . —
DECODER — "SIMPLIFIED MATRIX H LOGIC DECODER" (see xvef., 1%) - Q
2 inputs, LT and RT
4 outputs, LF’ RF’ LB’ RB coxrresponding to the respective encoder *

inputs and designed to feed four loudspeakers placed at the corners of a

square centred on the listening position.

Input levels - Operating level 300 mV, overload margin +20 dB (3 V).

I'requency responge - Overall power response ig approximately constant i
over the audio band 30 Hz - 15 kHz, but individual outputs are not
constant with frequency. The attached test-chart gives typical
output figures measured at 1 kHz for checking decoder operation.

Figure 9 of ref. 1 gives typical curves of separation versus

frequency for a Lf gource. (

Gain -~ Nominally unity

* Ref. 1 : Gaskell, P.S. and Ratliff, P.A. Quadraphony ¢ developments
in Matrix H decoding., BBC Research Department Report

No. 1977/2.




BBC MATRIX H TEST CHART
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tolerances: phase-difference * 30, level + 0.3 adB

in frequency range 30 Hz - 15 kEHz.

*0 dB tone applied to CF implies O dB tone applied equally to both I‘T ,

and RF inputs.

Quick check on encoder :- for C1i1 input LT = R’I" M-Sx2=7 4B
CBinpu‘bLTa—RT,M:S
corner input ILT - RI.,-.‘}.:9 dB, lM - S‘-:‘-:l.S dB (front)
2=4,7 dB (back)

T
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- LINE-UP PROCEDURE - DECODER

1. Set pots ML, MpM, MIM, Mt on decoder board o their approximaie

centre positions.

2. For g CF encoded, 1 kHz source at 300 nV, adjust pot "b" to give
maximun separation (about 15 dB) from Ly and Ry to Ly and L

% For a CB encoded source, adjust pot "M to give maximum separation
(about 15 aB) from Ly and Ry to Lp and R

4., For a LF encoded source, adjust pot "1" to give about 16 dB of
separation from LF to ;B'

5 For a HF encoded source, adjust pot "r" to give about 16 dB of
separation from RF to RB'

To arrive at a final optimisation of *he separations for all the
cardinal source positions, it mey be necessary to make minor adjustments
to the pot settings. The levels of the principal decoded signals should
be within 0.5 dB of the quoted values for Cr and Cp mources and within
1 @B for other sources; if necessary, level correction can be applied in
the output chammels. Crosstalk signal levels should be close to or less
than the quoted values.




Matrix H ~ Domestic Decoder

Block Diagram (- equivoknt to that in fig10 of dratt report }
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ﬂ;ﬂ ‘ J " # See¢ table

Channel | TFhase shift | C1 B Cy R,
Ly 6° 22 n 33,6 k 1.0 n 37.4 k
R (e~30)° | 22n | 60.3%x | 1.0n | 637«
L (6 -135)° [ 220mn | 39.1x 10n | 45.5k
Ry (6-75)° | 47a [ 605k |33n | 427k

A1l resistors 2% metal oxide or film, €2 - 2% polystyrene
Cl ~ 5% polycarbonste,

Output Phase-Shift Circuit
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Umm

+20C to 24y

4.7y
6By
input —>—§{}— )
J oLtputs
[l]GBR -
ta
Phase shift Cy R C, R, 05 33 &
150 n 52.3 k
@° (or 220 1) |(ox 35.6 k) | 82 R |54-6k | 680 p | 510k
(2 +90)° (0234$ 2 (oi9éi.g K) | 8270 [57.2%k | 150 p |47.9 k

411 resistors 2% metal oxide or film, C1 ~ 3 2% polystyrene or
5% polycarbonate for large values.

Input Phage-ghift Circuist

Summation Circult

(alternative to input MC1439 adders on the p.c.b.)

P20 10 24V

R_t 3
el m ] e o L e,
47k in decoder
O -
0 ATE oo output
22° 51K 120K ‘
#
o° "
o R .
67 120K 51K o >
90" — L
o 81k 33k
45 66.5K 66.5K
(use say 68K resistors)
1 4

+ ) . * resistor value = 47K/matrix coefficient
2% metal oxide or film




Alternative configuration for input phase-shift circuit

Albersheim and Snirley network -~ reference IEEE transactions on

circuit theory 16, 2nd May 1969.
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'BY network

TA' network

R3

Cl
g2
c3
o4

30,30
1.737
13.51
40417
5,026
28.12
2.242
100

144.6
3,240
64.49
11.52
12.86
39.33
5.753
100

R's in XQ, C's in nF.

Bt leads 'A' by 90°.

Insertion loss of both 'YA' aznd 'B! networks = 10.2 dB.

Component values to be within 2% of quoted values.

Estimated phase accuracy = * 7 .

0

The driving impedances should have suitably low values (less than 50&).




