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FOUR CHANNEL SQ LOGIC
: DECODER SYSTEM
semiconductors <
L Phase e
Shift E 14 Ag’ Output
'anork A Phase
SQ LOGIC DECODER SYSTEM Lg’ Output [2] {E] GShite
stwor!
« o . 3 matrix tystem designed to decod¢ SQ encoded pragram Lg’ Output E D Vee
material into four separate channels. This system conforms to
specifications for decoding quadraphonic recards produced by the L Phase E ECG799 E Rg’ Output
largest record companies in the world. Shift
ECG799 - DECODER Network [5] i R Phae
.+« conists of two high input impedance preamplifiers which are fed Ly Input g 3] Netwark
with left total, L1, and right totél, Ry, signals. The preamplifiers
esch feed two all-phase networks which generate two L signals
in quadeature and two R signals in quadrature. The four signals are Gnd E E R tnput
matrixed to yisid left front, left back, right front, and right back
signals (L, Lg’, RS Rg').
ECG802 - VOLTAGE CONTROLLED ATTENUATOR
« « « 8 gain control and balance adjustment unit for use with gny
quadraphonic system, [t has four channels whose gain can be varied
by an external de voltage. In addition, the relative gain between —\_/
channels can be set by 3 external dc voltages, Thus with four Lr/Re ig Ve
varidble resistors the master volume Lg/Rf, Lg/Rg and F/8 bal- 8alance
ance may be controlled, Af Output [7] '.;2.’.?,3.
ECG803 - LOGIC CIRCUIT R’ tnout [3] 4] Rg Output
« « » ptovides the basic logic function to enhance the front to back
separation In the SQ four channel decoding system. This device is Contra! Ag’ |
Front GF L4 13 Rg’ Input
designad to Interface with the ECG799 decoder and ECGBO2. The ECGBO3 on ECGE02
rid h. control signals which extends the per- Lg’ Input E L Control
(omumoolﬂnbwcso:ystomtothehvohdeslredfmlopofﬂwlma i Back G8
sysme, Lg Output [g] i1 Lg’ Input
F/8 Balance 7] 19 Lg Output
VolumoE E] Gnd
FIGURE 1 ~ SQLOGIC DECODER SYSTEM
D Master Valume
@ E/8 vasnce
W/
@ Lp/ng Batance )
@ L:/n. Balance Re’ Input [7] [16] Rg’ Input
Logic .
Controt L2 18] L tnput
L Contral
— -8 | — Front GF L3 4] Gnd
ECGT99 Le & I Q'v‘ud'u‘
B Maie :: Four ch L Te2 (4] 13] Blas
- ' — Control [: ECG803 E v
R Frant I ] Back Back GB cc
Control Contral
Ta1[6] 11 Acc
ECGa0J Logle
50 Loale ot Tg1[7] 0] Filter Back
Tr1[g] 9] Filter Front
Front to Beck Sepsration 16.20 48 =
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PHILIPS E C G INC L7E D
ECG799 @ SQ DECODER UNIT
MAXIMUM RATINGS (T4 = +26°C unless otherwise noted.)
Rating Vilue Unit
Powsr Supply Voltage 25 Vde
Pawer Ditsipation @ T4 = 269C 750 mw
Derate sbove +25°C 6.7 mw/oc
Operating Temperature Range Oto +76 oG
Storsge Temperature Range 65 to +160 oC

ELECTRICAL CHARACTERISTICS (Vg * #20 Vde, Vip = 0.5 VIRMS) @ 1 kHz, Ta = +26°C unless otherwise noted.)

[ Istic Min Typ Max Unit
Supply Current Draln 1" 16 21 mA
Input ! g 1.8 3.0 - Ma
Output Impedance - 5.0 — kQ
Channs! Balsnce (Lg/RE) -1.0 0 +1.0 dB
Voltsge Galn Le/LT ot Rg/Ry -1.0 ] +1.0 d8
Relative Voltege Gein Lp'/LF", Rg'/Lp’, Lg'/AF", Rg'/Re" -2.0 -3.0 4.0 dB
Lg* messuremants made with Ly input, Rg’ mesturements meds with
Ay Input,
for 1%THD at Qutput R of Ly 20 - ol V(RMS)
- 0.1 - %
10 Noise Ratlo {§hort-Clrcuit Input VG = 0.6 VIRMS) - 80 - dB
with Qutput Noise Referenced to Qutput
Veltsge, Vol (BW = 20 Hz to 20 kHz)
FIGURE 2 — ECGT99 TEST CIRCUIT
? Vee
1.0 uF
RE’ __lﬁh"
Output =~ i a.0M Ry
' 470 R1* Input
Ry’
Output 14\313412 1101009 08 0.05 uF
ECG799 $1
1 Tz T,a 4 &5 06 i7
= 3.0M Lt
Lf' 470 = input
Qutput
.—_‘
Lg’ 0.05 »F
Output s1
*R1 is usad for input Impedance measurement.
S1 Is normally closed,
FIGURE 3 — EIA STANDARD BLEND
>»Voe
2763 $ 27k 7.5k
1 p: Lg” Rg"
Lg " @=——d—A\—¢—@ RE"
39k
‘L ‘L Pin3 Pin 14

Pin 2 Pin 11

Note: In applications where tone arm plck-up is connacted directly to the

ECG799
R (Pin 8), snd L {Pin 6) Inputs.

ECG799,ECG802,ECG803 310

inputs, 8 300 k rasistor should be inserted in series with
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PHILIPS E C 6 INC

ECG799 e SQ DECODER UNIT

L7E D

APPLICATIONS INFORMATION

FIGURE 4 - DECODING FROCESS DIAGRAM

0.707 Ag

Lp:# L ¢0.707 Rg -j0.707 Lg = Ly r—.Lg

0.707 Lg
0.707 Lg
O Lg' = Ly +i0.707 Lg -0.707 Rg
0.707 Rg ._L.
0.707 Lg
—O0 Rg'» Ag + 0.707 L¢ -j0.707 Rg — Ap
+0.707
0707 Rg
A1 o0—
0.707 Ry
O Rpr = Ap -0.707 Ly + {0.707 Rg = Ap
0.707 Lg RE

Ly=Lg +0.707Rg - 0.707 Lg
Ry » Ap -0.707 Ly +]0.707 Rg

LT and Ry are composite signals from SQ encoded records or SQ broadcast.

The decoding process is shown schematically in Figure 4, The
ECATM  circuits that parform this function consists of two
presmplifiers which are fed with left totsl, Ly, snd right tatsl,
Ry, signals.  The preamplifiers esch feed two all-pass® netwarks
thet are used to generate two L1 signels in quadrature and two
Ry tignais in quadraturs, The four signals are matrixed to yietd
Iefte hﬂonl, Iaftback, right-front, and rightback signals (Lg', Lp"
Re', Ap'k
TM lﬂ-pan networks are of the Wnln bridge form with the
ized in the | d circuit and the AC arms
formed by u(mul companants, The values shown in Figure 1
are for & 100-Hz to 10-kHz bandwidth snd a phase ripple of £8.5°
on # 90P phase dilferance,
it H penerally desirable to mhm:n canter-front to center-back
This is d by ing & resistor b
ping 2 snd 11 (front outputs) sad 3 reistor bcm«n pins 3 snd
14 (back outputs), Fo ; a 10% front channel blanding® and a 49%
beck charnel blnding®, 47 kilohms betwesn pins 2 and 11 snd

7.5 kilohms between pins 3 and 14 is required and rasulits in the
following equations:
tRe" = 0.912L7 + 0.088 AT

Lg" -0912 Ry +0.088 LT

A" =Yg 2 [0.714 URT - Ly) +0.288 (AT - JL7) }

..J'

Lg -— [0.714 3Ly - Ry) + 0.286 (Lt - JRTI)
To mest the EIA matrix standards with 10/40 blend um
the circuit of Figure 5, which results in the following equations:
RE" = 0.772 (0.995 Ry + 0.0972 Ly}
Lg*” = 0,772(0.995 L1 + 0.0972 Ry}
Ag" <3 107691 (0928 URY - Ly) + 0.372 (Ry - Ly}

Lg” -‘/—2 10.769) {0.928 (Lt - Ry) +0.372 (Lt - JRTH]

*An all-pass network produces phase shift without amplitude variations.

n
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PHILIPS E € G INC

L7E D

ECG802 ® GAIN CONTROL AND BALANCE ADJUSTMENT UNIT

Front Gain Cantrol 0.6 VTV.‘

Lg/RfE Balance 9
4

M LL53928

FIGURE 6 — ECGB02 TEST CIRCUIT

y
215k Fig
Balance Votume

Lg' Input O—)‘%O“F

+ ~ORE Output
"F""P"'H'To_nﬁﬁ'gfé:iWQSﬁW s —OLg Output
ECG802
+ 16 Q15Q14013 012011 ?—9
Rg' lnputG—-)}io“F 9 T T L
Lg’ InputO— >=;.OMF ‘ OLg Output
ORg Output
MAXIMUM RATINGS (T4 = +259C unlass otherwisa noted.} o
flating Vaive | Unn Vee te/Rs o
Balance Q1.5k
Powat Supply Voltsge 28 Vde 2
Input Valtsge Swil 18.0 \'/ . l
V:‘umo Col::rol ﬂ?neo R N] '\’,p Back Gain Contro} 0.6 vOov,yo'
Balancs Control Voltage 4.0 to +10 v
Output Current Sinking (de) 0 mA
Output Current Saurcing [dc) 1.0 mA
Power Digsipation @ T4 = +259C 750 mw
Decate above +25°C 6.7 mwioc
Opsrating Temperatuse Range 0to +70 °c
Storage Tamperature Range -65 to +150 o¢c
ELECTRICAL CHARACTERISTICS (Vg = +20 V, V' = V42" = 0.60 Vde, Ta = #269C, Vi = 1.0 Virma) @ 1.0 kHz, balance control
pins open, unless otherwiss noted.) N
Characteristic Min Typ Max Unit
Mexi Gain {Vg= 6 V) -1.0 1.0 +3.0 d8
Minimum Gein (Vg» 0 V) -60 - - dB
Qein Spread @ Gein = Max - 1.0 3.0 d8
@ Gein ~ -20d8 - - 3.0 dB
® Gein = -40dB - - 3.0 dB
Signsl Haadling THD < 1%) 1.3 - - Vrms
Signal Handling (V4 = V12’ * 0.42 Vdc balance cantrals set for max 04 - - Vrms
gein In channel undertest) THD < 1%)
Total Harmonic Distortion (Vin = 0.4 Vims, max gain) - 02 - %
-ﬁmleoiu Antio {20 Hz - 15 kHz Bandwlidth) Note 1. - 80 - dB8
VN = 0.4 Virms (ref)
Chennel Seperation Note 2 - 60 - dB8
Balsnce Contro! Range — 20 d8 gain Vg = 6.0V {~Max Gain) - 20 - dB
Vg = 3.0V (~ 6.0 dB Gain} 18 % -
Va= 1.0V (~ 20dB Gain} - 32 -
Gain Enhencannt (V' = V12’ = 0.42 Vde compered to 2.0 -~ 4.0 dB
Vg’ = Vg' = 0.60 Vdcl
Gein Reduction (V4'# V47 =.1.88 Vdc compared to 1.0 - 1 dB
Vq'= V12’ = 0.60 Vdcl
Gein Reduction (V4' = V2" = 3.12 Vde¢ compered to - 14 - dB
V4' = Vq2' = 0.60 Vdc, Vg = 26 Vde)
Supply Current (mex gein) (VN =0V} - 19 25 mA
{min gain} (V)N > OV} - 9.0 15 mA
Input impedence - 13 - k1
Ouiput Impedance - 20 - Kk
Control Currantigor i1 - -20 - BA
Bslance Control Refersnce Voltags (relative to V)
Le/Re & Lg/Rp Controls {Viq/Vee & Vigg/Vec) - 15 = %
F/8 Contral [V74/Vee) - 13 - %
Inwemaodulation Distortion {f = 7 kHz, 12= 60 H2) - 06 - %

Note 1: All Inputs ac shorted
Note 2: Input to 3-Channels driven, 4th Channel open.

ECG799,ECGE02,ECGB03
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PHILIPS E C 6 INC

ECG802 ¢ TYPICAL CHARACTERISTICS.

FIGURE & -~ ATTENUATION versus CONTROL VOLTAGE

L7PE D

FIGURE 7 - IDLE CURRENT versus SUPPLY VOLTAGE

%
——
™ ©
g 1
- 32
£ ol :
é Z § »
] -
< . e -
Ralance Control = 3.0 Vde
- 10 Pinsdand 12= 042V | |
Gain » Max
M i
S B I TR T I T VR T R T R TR TR % 12 18 0 4 2
CONTAOL VOLTAGE @ PN 8 (VOLTS) SUPPLY VOLTAGE (VOLTS)
DISTORTION CHARACTERISTICS
FIGURE § ~ TOTAL HARMONIC DISTORTION FIGURE 9 — INTERMODULATION DISTORTION
veraus ATTENUATION vorsus INPUT VOLTAGE
1. 7 49 1
Vo= 20
g g pu sy
equen .| 2
=0 7 8 39 Pinsqang 12¢ 0.6V
g % ot £ 66/70004:1
L i3
E 0s O s T XH1 — E
VgandV12=06V 2
2 Hoed 2 20 »
g
(X S ]
g in* 1QVim) 1~ 3 P
3 VvV g
g 02 <] 5 =
,E_ ¥in® 04V [rmi) H v
-
N 0 10 15 0 % N B 4 45 9 0 02 04 06 08 10 12 14 16 18 20
ATTENUATION (d8) INPUT VOLTAGE (VOLTS AMS)
FIGURE 10 — TOTAL HARMONIC DISTORTION FIGURE 11 — LOGIC VOLTAGE EFFECTS
versus INPUT VOLTAGE ON TOTAL HARMONIC DISTORTION
29 1.0
ul— L
Viid V=08V 2
g 14 = 08
s, ]
E 14 B
Qo
g 12 G os
(=] a2
o 0 / g
= =
g o / g o LOGIC= 04V
E4T) // ]
£ aul—1 ’ £ o o
? 02 » 1 B e L0GIC=08V
] - +
. VoL =60V i r
) I] 10 0.2 [ (3 (1] 0
IHPUT VOLTAGE (VOLTS AMS) INPUT VOLTAGE (VOLTS RMS)

Note 3: Major componant of THD beyond 20 dB attenuation is noise.
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ECG803 ® DC LOGIC ENHANCEMENT CONTROL UNIT

MAXIMUM RATINGS (Ta = +25%C uniess otherwise noted.)

fating Valwe Unit
Supply Veitsse [Note 1} 1] v
Input Signel Voltage - 24.0 Vpk
Blss Terminal Current 220 mA
Output Current £2.0 mA_ |-
Pavae Dissipation @ Tp = 268°C 750 W
Derate sbove ¢ _ 6.7 mWrec
Oparating Tempersture Range 0 to +70 °c
Storsge Temperature Runge -85 to +150 °C
ELECTRICAL CHARACTERISTICS (T4 = 428°C, Vg = 20 Vde, Logic Contral = 80%, Vi » 0.5 Vems, f = 2.0 kHz, unless
otherwise noted, Now 1},
Ch {sth Min Typ Mex Unit
Supply Current (Pin 121 @ Vi~ 0 - 70 13 mA
@ VN 14 Vims - 18 - mA
Toput Resiitance @ Pin 1, 16, 16 = 20 = 0
Output Refistence @ Pin 3,5 = 1.5 = ki
Parsphass Filter Resistance @ Pin 9, 10 = 4.0 = (11}
FrantBack Logic Discharge | ePin1. 8 - 8.0 — k2
Sies Veitage (10K to ground) @ Pin 13 - 1.4 - Vde
Lo#ic Cantrol Input Current @ Pin 2 - 106 - ™A
{Vas VyzorVa~ 0l
Quisscent lnput Voltane (Viy = O) @ Pin 1, 15, 18 - 7.0 - vde
Quisscant Output Voltege(Vip = 0} 048 - 0.72 Vde
Quitscent Output Offmt (Vigy = O - 20.02 20.1 Vde
fistative Output Change i
Front output with L or Ag Inputs or back output with Lg or RE inputs 21 28 5.0 viv
78 2.0 14 d8
Back output with Cg input 19 28 385 viv
113 8.0 1t d8
Front output with Lg, Cg of g Inputs of back output with Lp, or Ag input 08 0.67 058 viv
22 s 5.0 C.:)
AGC Levsling - V(N = 1.4 Vims to Vin = 80 mVemi (Note 2) Figurs 8 {AGC1, AGC2) - 1.0 3.0 d8
Quisscant Output Voitsge st Max Logle (Sq In Position 1, Figure 12) 048 - 083 Vde
(Vin=0, V22 V13
Wex Logic Refative Output Chengs (V2 = Vi)
Front output with Lg ot fig inputs or back outputs with Lg, Cg or Rg inputs - 5.0 - viv
- 14 - d8
Front output with Lg, Cg or Rg inputs or back autputs with Lg or Ag inputs - 087 - viv
- 35 - d8
FIGURE 12 — ECGB03 TEST CIRCUIT
O Ve = 20 Vde
S1 g &
$5.0k*
\T 2 <
p y
1.0:: ‘t ::50
9 L AF sok'g As LF|
108 l Jlo.odo
M2 0.02" = uF,
HF
[
+
" Rl ™
Ly I
v3 3] - 14 =
F o A ( L
,2 uF 3
eunEd =
Vs, 3 ECGa03 12
8 2.24 ? 11 ,,3.9 uF
) ‘T? 10 71,5 uF
) hg 9t =9
$1 shown in normal 4,__,100 BR+ (____41'5"":
position unless other- L }—O- + i *Resistors matched
wise mecitied, = = to within 1%.
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ECG803 ® DC LOGIC ENHANCEMENT CONTROL UNIT

TABLE 1 ~ DEFINITION OF INPUT SIGNALS: it = 2.0 kHz)

Vi Signa} Apply vi Signat Apply
Name Dwscription Ta Pin Name Description To Pin
AF 06 Vrmsig® 1 TCF 0,35V rms /00 1
0.35 V rms (-80° 16 0.35 V rms [-450 16
)] 15 0.35 V rms /0° 15
LF [t 1
0,35V tms [0° 16
06 Vrms (P 15
LB 0.35V rms [180° 1 AGC1 1 18
{1 16 1.0 Vrms[-90° 16
0.35 V rms /-90° 15 1.4 Vrms (P 1
RE 0.35V rms /9P 1 AGC2 M 15
06 Vrms (P 16 35 mV rms (-90° 16
0.35 V rms [Q° 16 80 mV rms (02 1

(1} All unused inputs shall be ac grounded.
(2) This signal not used at present,

WHY LOGIC?
Enhances front to back separation from 6 dB to 20 dB.

Front-to-back sepavation of SQ material can be enhanced by the ECG03 logic circuit which detects the presence of domin-

ant front or back signals and adjusts the front-back gain relationship of the ECGS802 to enhance the relative gain of the dom-
insat channels,

LOGIC DECODER

ECG802
N -
ECG789 L.
L'e
L'g -
Encoded = 2/4 Enhanced
2 Chsnne) Matrix R’y 4 Channel
Input -g—] Decod $- Qutput
e TR
3
-9
T
Back Control
Front and back control voltages (from the ECGB03) are connected to the ECG802. Although the relative gains of the front
snd beck channels ace altered with these control signals, they vary in a pl Yy to maintai power
output from the ECGB02 ,
CHANNEL SEPARATION
Basic Matrix 10-10 Blend
Basic Matrix 10-40 Blend F-B snd W-M Logic
iQ—-—n-—.f cQ—2°——f t<——20——j
3 ] 3 3 5 3 20 20 20

4 b4 g

Numbers indl Ch | Separation In dB

o
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TYPICAL SYSTEM PERFORMANCE CHARACTERISTICS

Power Supply Requirements: 60mA {L1a), 76 mA {L2a) @ 20 V
Nominal Signai Level: 05V
Maximum Input Voltage: 1.9V
Input Impedance: . 2MQ
Qutput Impedance: 2k
Total Harmonic Distortion: 0.2% at nominal input
atiHz 1.0% at maximum input
Voltage Gain (at quisscent): 1.0
4 Channel Volume Control Range - 70 dB
Tracking - within 3 dB
4 Channel Balance Control: ~35 dB at -20 dB gain
NOTES
To pins
ECGE02 ECGE0 4and 12
1. If volume control is not used,connect Pin 8 to +6.0 V. ECG802
2. 1f balance controls are not used, open Pins 1, 7 and 16.
3. LE/Rf and Lg/Rp balance controls can be ganged by connecting 13
Pins 1 and 16,
4, Signal handling capability is reduced at maximum logic (20 d8 16k ::
front to back separation) unless Voc = 26 V on ECG802. 5% ¢
ECG803
1. The logic control will provide enhancement of front to back 15kg
separation from 6 dB typical to 20 dB max (16 dB typical 5% o
at the recommanded operating level of 60% control).
2. To defeat the logic uss the circuit connections as shown on right. -

SYSTEM CHARACTERISTICS
FIGURE 18 — GAIN versus Lp/Rg

FIGURE 15 ~ GAIN versus F/B BALANCE BALANCE CONTROL
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Slgnal Definitions for Tofal System
Test signals shall have the following relative phase and amplitude characteristics.

Source Location Input Signals
LT Rt
LF 1 0
CF b b
RF 0 1
Lg 71/-900  .71/180°
RB 7 .71/90°

Where Lg ii loft front, Rp is right back, Cg Is center front, stc.
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1. System Tests: ECG789, ECG802, ECGBO3 |

a) L source - connect signal to LT input, ac ground R input of ECG799.

b} R source - apply signdl to Ry, ac ground L.

¢) Cf source - apply equal signals to L and R inputs,

NOTES:  Balance control inputs of ECGB02 may be opened for convenience or sat for perfect balance with Cg and Cp
Inputs; set logic controf to 50%: Max signal shoutd be {imited to 1.6 Vrms L or Ry: ECG802 outputs give
system performanice, typlcally 16 dB front back separation for corners, 12 dB for center front, center back,

2. Loglo Circult Tests; ECGB03
a) LF source - apply Lg' = V2 Rg', RF' = 0; dc voltaga at Pin 3 should decrease by 3 dB, at Pin 6 should [ncreasa by 9 dB.
b) Rp source « spply RE' = vZ Rp’, RE’ = 0; dc voltage at Pin 3 should Increase by 9 dB, at Pin 5 should decrease by 3 dB.
3. Voitsge Controlled Amplifier Tasts: ECG802

2) Voluma control - with belance controls open or balinced, gain should be +0.5 dB at 6 V on Pin 8 and less than -60 dB
itov,

b) Balance controls - with belince controls at Pins 1 and 15 at 16% of supply and Pin 7 at 13% of supply, system Is nom-
Inslly balanced. Taking Pin 1 to ground should increase Lg gain by 3 dB and decreass Rf gain by greater than 12dB
at maximum voluma and 30 dB at lower volume levals.

a1s ECG799,ECG802,ECG803
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