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-RDERING INFORMATION

Device Temperature Range Package
MC1312P 0°C to +70°C Plastic DIP
MC1314P 0°C to +70°C Piastic DIP
MC1315P 0°C to +70°C Plastic DIP

MC1312P
MC1314P
MC1315P

€8S 5Q* LOGIC DECODER SYSTEM

. a matrix system designed to decode SQ encoded program
naterial into four separate channels. This system conforms to
pecifications for decoding quadraphonic records produced by the
1gest record companies in the world,

AC1312P - DECODER

. consists of two high input impedance preamplifiers which are fed
with left total, LT, and right total, Ry, signals. The preamplifiers
:ach feed two ali-phase networks which generate two LT signals
- quadrature and two RT signals in quadrature. The four signals are
-nawixed to yield ieft front, left back, right front, and right back
agnals (LE', Lg', RF'. Rg'}.

VIC1314P - VOLTAGE CONTROLLED ATTENUATOR

. & gain control and balance adjustment unit for use with any
jwadraphonic system. |t has four channels whose gain can be varied
2y an external dc voltage. In addition, the relative gain between
‘hannels can be set by 3 external dc voltages. Thus with four
sariable resistors the master volume LF/RE, LB/Rg and F/B bal-
nce may be controlled.

VIC1315P - LOGIC CIRCUIT

. provides the basic logic function to enhance the front to
sack separation in the CBS SQ four channel decoding system. This
levice is designed to interface with the MC1312 decoder and MC1314.
the MC1315 provides dc logic enhancement contrel signals which

~tends the performance of the basic SQ systemn to the levels desired
o top of-the-ling sy stems.

FOUR CHANNEL SO
LOGIC DECODER SYSTEM

SILICON MONOLITHIC
INTEGRATED CIRCUIT

FIGURE 1 — SQLOGIC DECODER SYSTEM
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1312P, MC1314P, MC1315P
[1312P  CBS SQ DECODER UNIT

MAXIMUM RATINGS (T = +25°C unless otherwise noted.)

Rating Value Unit

Power Supply Voltage 25 Vdc

Power Dissipation @ Tp = 25°C 750 mwW
Derate above +25°C 6.7 mw/°C

Operating Temperature Range 010 +70 oc

Storage Temperature Range 565 to +150 oC

‘, [LECTRICAL CHARACTERISTICS (Vg = +20 Vdc, Vin = 0.5 VIRMS) @ 1 kHz, Tp = +269C unless otherwise noted.}

r Characteristic Min Typ Max Unit
y Current Drain 11 16 2 mA
poput Impedance 1.8 3.0 - MO
Putput |mpedance - 5.0 — kil
annel Balance (Lp/RE) -1.0 0 +1.0 dB
boitage Gain LE/Ly or RE/RT ~-1.0 0 +1.0 dB
Ive Voltage Gain Lg'/Lg’, Rg'/LF". Lg'/RF". Rg'/RF’ -20 30 4.0 de
L§’ measurements made with Lt input, Af’ measurements made with
Ry input.
mmum Input Voltage for 1%THD at Qutput Ry or Lt 2.0 — — V{(RMS)
sl Harmonic Distortion Ry or Lt - 0.1 — %
Bt 10 Noise Ratio {Short-Circuit Input Vo = 0.5 V(RMS) - 80 - d8
with Output Noise Referenced to Qutput
Voltage, V! {BW = 20 Hz to0 20 kHz)

FIGURE 2 — MC1312P TEST CIRCUIT

FIGURE 3 — EIA STANDARD BLEND
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51 Is normally closed.
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Note: In applications whare tone arm pick-up is connected directly to tha
MC1312P inputs, 8 300 k resistor should be inserted in series with

n o iPie Y rnd t o (Pin BY inputs.
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MM 1D 1LN , IVI'G 1O 147, IVIL 1O 101

1C1312P ¢ CBS SQ DECODER UNIT

APPLICATIONS INFORMATION

FIGURE 4 — DECODING PROCESS DIAGRAM
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Ly anud Ry are composite signals from SQ encoded records or SQ broadcast,

The decoding process 1s shown schematically in Figure 4. The
1C1312P circuits that perform this function consists of two
reamplifiers which are fed with left total, L1, and right total,
1. signals.  The preamplifiers each feed two all-pass* networks
:at are used 10 generate two Ly signals in quadrature and two
7 signals i quadrature. The four signals are matrixed to yield
ti-front, left-back, right-front, and night-back signals {Lg’, Ltg'.
. Rg’h

The ali-pass networks are of the Wein bridge form with the
sistive arms reatized in the integrated circuit and the RC arms
smed by external components. The values shown in Figure 1
v for a 100-Hz to 10kHz bandwidth and a phase ripple of £8.5°
- a 90° phase difference.

It 15 generaily desirable 1o enhance center-front to center-back
~paration. This 15 accomplished by connecting a resistor between
4ns 2 and 11 (front outputs) and a resistor between pins 3 and
1 (back outputs). For a 10% front channel blending ' and a 40%
4ck channel blendmgr, 47 kilohms between pins 2 and 11 and

An all-pass neltwork produces phase shift without amplitude variations.

7.5 kiohms between pins 3 and 14 is required and results n tre
following equations:
YRE“=0912 Ly + 0.0B8 AT

L =0912Ry + 0.088 LT

Rg" = —; [0.714 (URT - L1 + 0286 (Ry - JL7)]

Lg" =\/—§_- [0.714 WLy - Ry) + 0.286 (LT - JRT)]

To meet the EIA matrix standards with 10/40 blend uw

the circuit of Figure 5, which results 1n the following equations
RE~” =0.772{0.995 Ry + 0.0972 L)
Lg'" = 0.772{0.995 L1 + 0.0972 Ryl

Rg" = \[—25 (0.769) {0.928 (JR - L) + 0.372{RT - L7}

Lg"” = 2 0.7691 [0.928 {(JLT - Ry} +0.372 {Ly - JRTI]

2
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MC1312P, MC1314P, MC1315P

MC1314P o GAIN CONTROL AND BALANCE ADJUSTMENT UNIT

FIGURE 5 — MC1314P TEST CIRCUIT

MAXIMUM RATINGS (T4 = +25°C unless otherwise noted.)

Rating Value Unit
Power Supply Voltage 28 Vdc
Input Voltage Swing 6.0 Vop
Volume Controi Range 0310 +8.0 v
Balance Control Voltage 4.0 to +10 A"
Output Current Sinking (dc) 0 mA
Output Current Sourcing (dc) 1.0 mA
Power Dissipation @ T = +258°C 750 mw

Derate above +25°C 6.7 mw/°C

Cperating Temperature Range 010 +70 °¢
Storage Temperature Range -65 to +150 oc

Front Gain Control 0.6 VOV,*

1.5k F/g
Lf/Rg Balance 4 Balance Volume
s o ]
Lg ' Input [240‘”:

~=QRE Output

Rg’ |npu10—)|‘m_1_£763 Q405060798

MC1314P

. L+ 016 H15514513 51201 mig

Rg InputO-——-)lz.D'uF 1
. [

Lg lnputo—)lzoJ|JF i

OLg Output

OLB Cutput

o 0
Vcc Lp/Rp .

Balance i\ Sk
Back Gain Control 0.6 VOV’

ﬁ‘)RB Qutput

ELECTRICAL CHARACTERISTICS (Voo = +20 V, Vg4 = V{2’ = 0.60 Vdc, T = +25°C, Vin = 1.0 Virms) @ 1.0 kHz, balance control
pins open, unless otherwise noted.)

Characteristic Min Typ Max U nit
Maximum Gain (Vg =6 V) -1.0 1.0 +3.0 dB
Minimum Gain (Vg = 0 V) -60 - - d8
Gain Spread @ Gain = Max - 1.0 3.0 ds
@ Gain =-20dB - - 3.0 dB
@ Gain = -40dB - — 3.0 d8
Sqnal Handling (THD < 1%) 1.3 - - Vims
Signal Handling (V4' = V12’ = 0.42 Vdc balance controls set for max .4 - - Vems
gain in channel undertest) THD < 1%}
Total Harmonic Distortion (Vi = 0.4 Vrms, max gain) - 0.2 - %
Signal/Noise Ratio {20 Hz - 15 kHz Bandwidth) Note 1. - 80 - de
Vin = 0.4 Vrms (ref)
Channel Separation Note 2 - 60 - dB
blance Control Range — 20 dB gain Vg = 6.0V {=Max Gain) - 20 - dB
vg= 3.0V (= 6.0 dB Gain) 18 25 -
Vg = 1.0V {= 20 dB Gain) - 32 -
Gain Enhancement (V4' = V12" = 0.42 Vdc compared to 2.0 - 4.0 dB
V4'= Vg' = 0.60 Vdc)
Gain Reduction (V4' = V15 = 1.B6 Vde compared 1o 1.0 - 11 dB8
V4'= V3’ = 0.60 Vdc)
Gain Reduction (V4" = V3’ = 3.12 Vde compared to - 14 - dB
Vg4’ = V2" = 0.60 Vde, Vg = 26 Vdc)
Supply Current {max gain} {Vypy = 0 V) - 19 25 mA
min gain} (VN> 0 V) - 9.0 15 mA
Input tmpedance — 13 - kQy
Output Impedance — 2.0 - k2
Control Current | g or 149 - -20 - BA
Klince Control Reference Voltage (relative to V)
Le/RF & Lg/Rg Controls (V1q/Vee & Visq/Veg) - 15 - %
F/8 Control (V74/Vecl - 13 - %
intermoduiation Distortion {fy = 7 kHz, f7 = 60 Hz} - 0.6 - %

Nate 1. All Inputs ac shorted

Vs D lpmed 2e T 0 e Y P E I T 1
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312P, MC1314P, MC1315P

314P ® TYPICAL CHARACTERISTICS

AE 6 — ATTENUATION versus CONTROL VOLTAGE
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DISTORTION CHARACTERISTICS
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INTERMODULATION DISTORTION (%)

TOTAL HARMONIC DISTORTION (%)
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MC1312P, MC1314P, MC1315P
MC1315P @ DC LOGIC ENHANCEMENT CONTROL UNIT

MAXIMUM RATINGS (T4 = +25°C unless otherwise natad.)

Rating Value Unit
Supply Voltage (Note 1} 25 \'%
input Signat Voltage 4.0 Vpk
Bias Terminal Current +2.0 mA
Output Current 12.0 mA
Power Dissipation @ T = 25°C 750 mw

Darats above +25°C 6.7 mwW/°C

Operating Temperature Range Ot0+70 °c
Storage Temperature Range 65 10 +150 o¢

tLECTRICAL CHARACTERISTICS (T4 = +25°C, V¢ = 20 Vdc, Logic Control = 5%, Vi = 0.6 Vrms, f = 2.0 kHz, unless
otherwise nated, Note 1),

Characteristic Min Typ Max Unit
Supply Current (Pin 12) @ Vy = O - 7.0 13 mA
@Viy=14Vrms - 15 - mA
~put Resistance @ Pin 1, 156, 16 - 20 - X0
Output Resistance @ Pin 3, 5 - 1.5 - 1413
Praphase Filter Resistance @ Pin 9, 10 - 4.0 - k1
front-Back Logic Discharge Resistance @ Pin 7, 8 - 5.0 - kQ
b4t Voltage {10 k to ground) @ Pin 13 - 1.4 - Vdc
Lagee Control input Current @ Pin 2 - 0.5 - mA
V9= Vqgor va =0l
Quisscent Input Voltage (Viy = O} @ Pin 1, 15, 16 - 7.0 - Vdc
Quiescant Output Voltage (VN =~ 0) 0.48 - 0.72 Vdec
Suticant Output Offset (V| = O - +0.02 0.1 Vdc
Aiative Output Change
Front output with Lg or Rg inputs or back output with Lg or RE inputs 2.1 28 5.0 vIiv
1.6 2.0 14 dB
Back output with Cg input 1.9 25 35 Vv
5.6 8.0 i dB
frontoutput with Lg, Cg or Rg inputs or back output with Lg, or Rg input 0.8 0.67 0.56 ViV
2.2 3.5 5.0 ds
AGC Leveling - Vg = 1.4 Vrms to VN = 50 mVrms (Note 2} Figure 8 (AGC1, AGC2) - 1.0 3.0 dB
Juascent Output Voltage st Mex Logic (Sq in Position 1, Figure 12) c.46 - 0.83 Vdc
ViN=0, Vo=V
¥ Logic Retative Output Change (V5 = V(3)
Front output with Lg or Rg inputs or back outputs with Lg, Cg or Rg inputs - 5.0 - Viv
- 14 - dB
Front output with L, Cg or RE inputs or back outputs with Lg or Ag inputs - 067 - VIV
- 35 - a8

%t 1: When testing with well reguiated supplies, current should be limited 10 25 mA,.
. W 2: For example, this is the decrease in the back controf voltage, Vi with a right front input signal as this signal is varied
from 1.4 Vrms 1o 50 mVrms.

i o
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MC1312P, MC1314P, MC1315P

MC1315P ¢ DC LOGIC ENHANCEMENT CONTROL UNIT

FIGURE 12 — MC1315P TEST CIRCUIT
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TABLE 1 — DEFINITION OF INPUT SIGNALS: {f = 2.0 kHz)

V) Signat Apply Vi Signal Apply
Name Description To Pin Name Description To Pm
ARF 0.5 Vrms{Q° 1 CF 0.35 V rms /Q° i
0.35 V rms [-9¢° 16 0.35 V rms (4589 16
(1) 15 0.35 V rms {0° 15
LF (1} 1
0.35 V rms /Q° 16
05 Vrms[Q° 16
L8 0.35 V rms [180° 1 AGC1 (1 15
{1} 16 1.0V rms {-90° 16
0.35 V rms /-90° 15 14 Vrms/0Q° 1
AB 0.35 V rms /90° 1 AGC2 (1) 15
05 Vrms{Q® 16 35 mV rms {-90° 18
0.35 V rms /Q° 15 50 mV rms /Q° i

{1) All unused inputs shall be ac grounded.
(2) This signal not used at present.
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MC1312P, MC1314P, MC1315P

MC1315P ¢ DC LOGIC ENHANCEMENT CONTROL UNIT

WHY LOGIC?

trhances front to back separation from 6 dB to 20 dB.

Front-to-back separation of SQ material can be enhanced by the MC1315 logic circuit which detects the presence of domin-
rt front or back signals and adjusts the front-back gain relationship of the MC1314P to enhance the relative gain of the dom-
wnt channels,

LOGIC DECODER

MC1314P
MC1312F I
L'g
L o
Encoded —e—— 2/4 -—El,——' 11/ Enhanced
2 Channat Matrix R'g 4 Channel
Input ] Decoder T 1 {\ Quiput
R'E et
l,——o

Front

Control
Back Control

kiont and back controf voltages {from the MC1315P) are connected to the MC1314P. Although the relative gains of the front

»d back channels are altered with these control signals, they vary in a complementary manner to maintain constant power
wiput from the MC1314P.

CHANNEL SEPARATION

Basic Matrix 1010 8lend
Basic Matrix . 10-40 Biend F-B and W-M Logic
i-—-——w-———i i—n—-—-zu-—-——-i f—.—20-——-i
3 [¢] 3 3 5 3 20 20 20

| |

o ! o 5

S ‘9__._4}

Numbars indicate Channsel Separation in dB
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C1312P, MC1314P, MC1315P
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MC1312P, MC1314P, MC1315pP
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.C1312P, MC1314P, MC1315P

TYPICAL SYSTEM PERFORMANCE CHARACTERISTICS (MC1312P, MC1314P, MC1315P)

Power Supply Requirements:

Nominal Signal Level:

Maximum Ilnput Voltage:

Input Impedance:

Output mpedance:

Total Harmonic Distortion:
at ¥ Hz

Voltage Gain {at quiescent):

4 Channel Volume Control

4 Channel Balance Coentrol:

60 mA (Lla), 75 mA (L2a) @ 20 V
05V

19V

2 MQ2

2k

0.2% at nominal input
1.0% at maximum input
1.0

Range - 70 dB

Tracking - within 3 dB
-35 dB at -20 dB gain

NOTES

MC1314P

Pins 1 and 15.

MC1315P

1. If volume control is not used,connect Pin 8 to +6.0 V.
2. if balance controls are not used, open Pins 1, 7 and 15.
3. LF/RF and Lg/Rp batance controls can be ganged by connecting

4. Signal handling capability is reduced at maximum logic {20 dB
front to back separation) unless Ve = 25 V on MC1314. 5%

1. The logic control will provide enhancement of front to back
separation from 6 dB typical to 20 dB max (15 dB typical
at the recommended operating level of 50% control).

2. To defeat the logic use the circuit connections as shown on right.

To pins
4 and 12

MC1315 MC1314

13

1.5k

1.5 k
5%

SYSTEM CHARACTERISTICS

FIGURE 15 — GAIN versus F/B BALANCE
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FIGURE 16 — GAIN versus Lr/RE
BALANCE CONTROL
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MC1312P, MC1314P, MC1315P

Signal Definitions for Total System

Test signals shall have the following relative phase and amplitude characteristics.

Source Location Input Signals
LT R
LF 1 0
Cr 71 A
Rg 0 1
L 71/-90° 711800
RB 1 .71/90°

Where LE is left front, Rg is right back, Cg is center front, ete.

1. System Tests: MC1312P, MC1314P, MC1315P

a) LF source - connect signal to Ly input, ac ground R input of MC1312¢.
b} RF source - apply signal to RT. ac ground L.
¢l Cf source - apply equal signals to LT and RT inputs.

NOTES: Balance control inputs of MC1314 may be opened for convenience or set for perfect balance with CrandCg
inputs; set logic control to 50%: Max signa! should be limited to 1.6 Vrms LT or RT: MC1314P ouiputs give
system performance, typically 15 d8 front back separation for corners, 12 dB for center front, center back.

2. Logic Circuit Tests: MC1315P

a) LF source - apply Lg'= /2 Rp’. Rg" = 0, dec voltage at Pin 3 should decrease by 3 dB, at Pin 5 should increase by 9 dB.
b} Rg source - apply RE™=~2 Rg’, RE'= 0; dc voltage at Pin 3 should increase by 9 d8, at Pin 5 should decrease by 3 dB.

3. Voltage Controlied Amplifier Tests: MC1314P

a) Volume control - with balance controls open or balanced, gain should be +0.5 dB at 6 V on Pin 8 and less than -60 dB
at0 V.

b) Batance controls - with balance controls at Pins 1 and 15 at 15% of supply and Pin 7 at 13% of supply, system is nom-
inally balanced. Taking Pin 1 to ground should increase L gain by 3 dB and decrease R gain by greater than 12 dB
at maximum volume and 30 dB at lower volume levels.
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