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VARIABLE BLEND SQ" FULL-LOGIC DECODER, L-2

"USING MOTOROLA INTEGRATED CIRCUITS

March 4, 1974
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A Divigion of Columbia Broadcasting System, inc. >
51 West 52 Strewt zé—- ﬁ; .f,m-"‘/
New York, N.Y. 70019 . * ¢ fo— ﬁ%@ &7 7w
(212) 7654321 ' R Vg

DU %’M -

Dear SQ Licensee:. March 13, 1974

In January you receivedm"preliminary" specifications and design

schematics for three 5@ logic circuit options., We can now provide
you with revised recommended circuit schematics and specifications

for the 8@ logic IC system. These SQ logic circuit options, described
in the attached technical bulletin, enable an audio manufacturer to
use 8Q logic in edither the most sophisticated audio. equipment or in
budget priced units without sacrifices in listening quality. The
design engineer's choice will depend on the technical and cost
requirements of the ‘particular gquadraphonic product.

Ve are also pleased to point out that our design engineers have
been able to greatly enhance the logic perlfomance specifications
for all three circuil options without additional cost to the
manufacturer. These improvements include the separation and
distortion figures. '

If you nave any quesiions covering the data cell Emil Torick or
Lan Graversauz at C3S Lavoraiories (Area Code 203 327-2000) for
consulitation, .

Motorola's 5Q logic ICs are shipping to menufaciurers. I you

need special assistance relative to IC senples or production orders
we recommend that you contact Mr. Mel Downs at Motorola Semiconductor,
Phoenix, Arizona (602-462-3253). '

Joseph/F, Dash
irector Diversification

P.S. You will be interested in the attached brochure describing SONY's
convenient and low cost SQE-2000 encoder which provides electronic
signal sources for testing and alignment of decoders.,

5Q is a trademark of Columbia Broadeasting System, Inc,

‘ ' @f/czfc L4
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sQ" LOGIC DECODER DESIGNS
(REVISED)

Each full logic decoder, L1, L2, and L3, has been revised to take
advantage of the Motorola production IC characteristics and to
bring the best quadraphonic performance to consumer products.

The improvements implemented since our mailing of January 4th are:

Ll . ’ y

@ - The back channel separation is increased to 12 d4B.

® , The AGC feedback circuit (Pin 11 on the 1315) is now more
responsive to program average waveforms, increasing the
range of logic control especially for transient-type sounds.

® The mein VCA time-constant capacitors have been increased
for better logic stability and improved operation with the
modified AGC.

L2

'@ .Back channel separatioh is increased to 15 d3B.

»

® The improvements to the AGC and VCA time=-constants are
identical to Ll.

-

e Variable blend has been’ reduced in complexity and scope.
Inasmuch as center-back is a rarely used position, the front
channel variable blend FET has been removed. The performance
remains excellent for center-front sounds, -with improvement
in the constant power requirement of logic.

]

e Similar to L2, the back channel separation is now 15 dB and
.. the AGC and VCA changes are identical to Ll and L2.

@ The variable blend is improved according the L2.

@ The discrete component 8-pole matrix portion now includes
emitter follower phase shift drivers to take full advantage
of the phase accuracy available with precision RC values.
Its performance is now exceptional, having low distortion,
high overload capability, and excellent phase accuracy.

March 1974



-19184g Juyiseopeorg elqunjo) Jo yrewiapell, ® 61 &S

nLET @3] UL J030npuodTwas plIycLied osiy {(n)

:ho»_'m PsIIAIY

Fup339s [OI3UCO UOFEUIWIP WNRPXET Y3 A4 (2)

§,01 J030UPUODTEAZ BIOIOION 03 d3331  ,OW, (€) sa13]3usnd s3a6d paseyoand YA £rea TTIM 3800 (1)
~
. 8
(n) ’ puela O4-CT POXTS
jnba aaysuadxsuy uy 3sn JOF 2ZHY 02 - 2H 02 ‘9620 QHL s10q1owdwd QT YIFA XpI3ea; 28l
suaquy*A3yriqeded d18o7 N0 * 10K 1U0T32038Td < 8 € $ sxo3eiser g
A puaTq ,On-0T, HIIM I3p0d . _ L8550 STETON 1R
XTIPH BS 215¥Q Y3 81 T-R ZHX ST - ZH 05 ‘9P T +
sosuodsar Kousnbazy g 9 €
| .
. 0z -
s1 = .
zajamotjuaiod 1 xpI4eT Jusuodwod
Zgnba ,sujr-3uy-go-doy, 103 (%) HX o2 - 2H £ UST0 THL 83POTP 9 9331081p atod-g--
‘ns gucTIwdtiioads K3yT3pTY tuoyT310351d §I038]8UBIY 12 PUITQ-OTQVTIVA
7234 Y3ta (pesn jo0u 2TETow) CINW _ v959E0h 418 g103198d8d G4 % Bugyoyvo-IAeN
sxI0r33u 31ys-aseyd orod-g 2 02 - ZH 42 ‘EP 1+ 810387521 00T L
s82d yB1Y BujImiwal 19pOdIP sfousnbaal sAa STETOK €1
13801-TInJ 20112dns v Y €-1 1aae1 3ndind paTTOI3UCD 91307 ', HIETOHW .
. 1e39wotquaicd
24t 02 - 2H 0§ ‘35°0 QHL SIPOTP 9
*s3uauodwod pus ) SUOTRICISTQ 9103RT5URIY 6
1588 ofsnm pereifajuy padtad . groj3owded £F PUITQ-2TQeIIVA
4P1q 203 @1qu3ins uoyjuredas ~I10W (zHY OT - 2H Of €2u0q3-I183Uad) al29ton £1% 8I0IFTSIT T B 3UTgIIvE-IATY
398g-3u01] pus ‘¥9eq p3aoId 23 1 - 2H <% ‘gp T+ : STETH
-z7 BuUTTRTUX? 13pod2P 51301 _ tRouandaiy sa HIETOH 21
-1T0J P3oUBApE 2103 ¥ $T 2-1 taasT 3ndind pPaIToIIvod 01801 eTE oW
2y 02 - zH 06 ‘¥5°0 QHI -
. {n) tu0T3I0393d gx033owdvd LE .
s3uuodmod puw sz 848 . 8203879 €2 51801 WovQ-3U01F
@ 3509 39IIpOW IOF STqRIINE * IOW (2@ 9 - 2H 05 fqu017-393ua) gH6oton At STETON © %} BUTYO}TT-0AA
K3 7xa7dTod puv 350D TNOTUTH zyy §1 - 2H 0§ ‘4P 1+ . i HTETOH f31807 01 315%d
2apo29p d1BOT 1TV ¥ 51 1-1 :£ousnbaly EA o ZIEIOH
- {@AsT 3nd3no paTYoXuUoD 21807 . © 1
*ON
JIIVRIHDS € ap NI (1) 1s00
NOTIVOTIddY Q31SIO0NS SIOUNOS SNOIIVOIIID3dS 40 FAIIVTIY SIHENOIRDD jcr-0.04
§ NOIIJT¥OS3q TVH3NAD 21 ANVvE0NAd TVOIdAL qaIsI0oNs NOILV:YJIS TVOIdAL *Xogddy

SNOTLYD14103dS IONYWY0NId TWIIdAL
§,91 STE1 pue ‘plel ‘21E1OW ONISN S¥30003d E,row

e e —rT— i~ e~



e L LT ATl T

B PV S R S

LT S N N S

RS S U g

e e el SR E S P SR AU )

AN

. is derived from the logic IC (MC-1315).

VARTABLE BLEND

SQ _FULL LOGIC DECODER USING MOTOROLA INTEGRATED CIRCUITS

~

The blending technique is being used in SQ matrix decoders to
increase the center-front to center-back separation. Blending

~ combines a portion of the left-back signal with the right-back .
". signal and vice versa. Since a center-front signal appears

out~of-phase at the two back terminals of the SQ matrix decoder,
blending causes this signal to subtract (decrease) in the backs.
The result is an increase in center-front to center-back sepa-

. ration while the left to right separation in the back is slightly

decreased.

The blend function can be made variable according to the time
varying requirements during musical program interplsy. In the
absence of either a center-front or a center-back sound, the
blend is basically off permitting full left to right separation.

~ For either a center-front or a center-back sound, the blend is

actuated causing the front-to-back separation to rapidly increase.
Following the event, the blend releases "slowly" within 50 milli-

seconds.

Thervariable-blend circuit can be easily incorporated into the
integrated circuit full logic.éq decoder L2, as shown by the

schematic, No. 403627D.

The variable-blend function is implemented by a field-effect
transistor (FET), acting as variable resistor. It is connected
across. the two back matrix outputs. Control signal for the FET

Since the original front-back logic associated with the variable
gain amplifiers must be inhibited in the logic IC, an externsl
swamping resistor is used to reduce this logic voltage at the IC
terminals to a value below the operating threshold within this IC.
The voltage at these terminals still represents the front-back logic
and is, therefore, amplified and used to control the FET resistance.

In general, there are only two states associated with a FET; a high
resistance (>1.5MQ2) and a low resistance (<3000) state. In the

decoder a fixed resistor in parallel with the FET gives a 20% blend.
When the FET is at a low resistance, the back channel blend changes

o
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' to 70%. 1In this condition, a center-front sound will have a front

to back separation of 18 dB. The back corner sounds will have ouly
a slight level variation.

Referring to the schematic diagram, there are four emitter followers
(Q1, 02, 03, Q4) isolating the matrix IC (MC-1312) from the variable-
gain IC (MC-1314%). Q5 blends, under actuation, the two back channel
currents as defined by the 2KQ series resistors and the T50Q shunt
resistor. The low resistance state of the FET contributes also to

the shunt resistance value. ‘

A 2.7KQ resistor, connected between Pins 7 and 8 on the logic IC
(MC=1315), inhibits its front/back logic actuation. These voltages
are then fed, via the rcquired smoothing circuits (1KQ, 3uF), to
the two bases of a differential amplifier (Q7, Q8). The common
mode DC voltages at Pins 7 and & (~11 VDC) produce.no differential
output at the collectors of Q7 and Q8. When the logic indicates
either a center-front or a center-back signal, one collector will
forward bias its diode causing the FET driver transistor Q9 to

conduct.

69 is normally not conducting, thereby placing the full supply
voltage (20V) on the FET gate. The FET appears as an open circuit.
When Q9 conducts; a saturated state 1s reached, causing the FET gate
voltage to drop close to ground (1 volt or so) and thereby reducing
the FET impedance to a low-value (100-300Q).

Pd
A constant current source QL0 i's needed to stabilize the operating

point of the differential amplifier for variations in both the
common-mode voltage at Pins 7 and 8 of the IC and for temperature
variations. The 1002 rheostat in tne emitter of QLO directly con-
trols the operating point of both Q7 and Q8.

The rheostat must be adjusted to provide the proper blend action
for musical sounds which have been encoded as center-front. In
fact, the FET blend acts as a switch and must be actuated whenever
a signal is moved from, say left-front towards center front.

A method for adjusting the rheostat is as follows:

l. Connect a high impedance DC voltmeter to the FET gates
contyrol line.

2. Adjust the rheostat so that the gate voltage.is near 20 V DC
(Q9 not conducting and blend is off).

3. Apply 1 kfiz sine wave to at operating level (0.5 V rms)
and '‘make sure that Q9 remains in the non-conducting state.

'
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L. Apply the same 1 kHz, in phase,
- rms.

to RT at a level of 0.08 V

5. Turn the rheostat so that the FET gate voltage just changes

to around 1 V DC (See that Q9 i
blend is actuated).

.

6. Make sure that the blend releas
. is fully actuated for = 0.11
. function is now optimum” for cen

D. W. Gravereaux’
March L, 1974 .

’ . _ o

s fully conducting and a

es for R. = 0.05 V rms, &nd
V rms. ~The variable blend

/

ter-front dyqamic‘separat;on."



FOUR CHANNEL SQ* [xxm
LOGIC DECODER SYSTEM HEP

SEMICONDUCTORS

CBS SQ LOGIC SYSTEM oV
5k
910 Linear
16V
vaol 750
5k
Semi F/B| Lp/Re|Lg/Rg
Log 8al Bal 8al
560 Sy
= \
-0 L Output
. 2.2 uf T F
Lt B AL 20 k
Tnput Lg~ Ty
J [ - i I I—=© Re Cutput
2.2 uF
4 3 2 1 38 7 6 5 4 3 2 1
HEP C6126P HEP C6127P
8 9 10 11 12 13 14 9 10 11 12 13 14 15 16
0.05
At ¢ I L
Input = |
4 )}—o0 Ry output
0.018 74X E,‘.\ Rg’ %ZMF
a7k 8] sk e 5} 8.2k
° £ ) 1
=t o0 Lg cutpur
2.2 uF
L i L
1005 15003 1500 3%
39k 39k
o 1it 0.018 I
10 k
0 LT L L, Lw L
2.2 TP 27+ =
1T 2 3 4 5 6 7 8
10 k 10 k
HEP C6128P
16 15 14 13 12 11 109
P
ol 5o L
© 30 ! ' [
0.15 1.01.0
2.2 ~
Component Tolerancas (‘?”""""""' L .Kv_ T
C6126P Phase Shitt Networks  * 5% R & C's -ontre - ’- VA~ 020V
All other B *10% T
Non Electrolytic » 10% 20
Electrolytic 20%

+100%

WHY LOGIC?

Enhances front to back separation from 6 dB —
to 20 dB. J

via
Matrix a
Decouer

Front-to-back separation of SQ material can
be enhanced by the C6128P logic circuit
which detects the presence of dominant front
or back signals and adjusts the front-back
gain relationship of the C6127P to enhance

Enhanced
— ac
Dt

Front

the relative gain of the dominant channels. L

Front and back control voltages (from the
C6128P) are connected to the C6127P.
Although the relative gains of the front and o Mt i B b

CHANNEL SEPARATION

back channels are altered with these control ! _>]> ‘\7<_70—>\’7\ v ,0_,@
signals, they vary in a complementary manner f I T ’ T t ’ T T
to maintain constant power output from the I I I I l j T T T
C6127P. A S S

*Trademark of Colombia Broadcasting Systems, Inc.

Circuit diagrams external to Motorola products are shown as a means of illustrating typical semiconductor applications; consequently,
complete information sufficient for construction purposes is not necessarily given. The information contained herein has been carefully
checked and is believed to be entirely reliable. However, no responsibility is assumed for inaccuracies. Furthermore, such information
does not convey to the purchaser of the semiconductor devices described any license under the patent rights of Motorola Inc. or others.

@ MOTOROLA Semiconductor Products Inc.



TYPICAL SYSTEM PERFORMANCE CHARACTERISTICS (C6126P, C6127P, C6128P)

Power Supply Requirements: 60 mA at 20 V Total Harmonic Distortion:

Nominal Signal Level: o5V at 1 Hz

Maximum Input Voltage: 19V Voltage Gain (at quiescent):
Input Impedance: 2 MQ 4 Channel Volume Control

Output Impedance: 2 k2 4 Channel Balance Control:

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

Cc6127P

1. If volume control is not used, connect Pin 8 to +6.0 V.

2. If balance controls are not used, apen Pins 1, 7 and 15.

3. Lp/Rg and Lg/Rpg balance controls can be ganged by connectingPins 1 and 15.

4. Signal handling capability is reduced at maximum logic (20 dB
front to back separation) unless Voe = 25V on C6127P.

Cc6128P

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

C6128P MC1314

13

1.5k
5%
1.5k
5%

GAIN (dB)

SYSTEM CHARACTERISTICS
GAIN versus F/B BALANCE

GAIN versus LE/Rf

BALANCE CONTROL

180 T T ] ol STt T et
B LF QR Lg .
+4.0 0 |
i
T "1 { ]
0 = 4.0 | | . |
40 / = 50 |
N = | i
N = | !
8.0 = ‘ .‘ B
P N I -1 f | | e
-12 : : \ 16 ) I ' ]‘
LE/RE-La/Rg-30V | | AN Vee =20V, Vg 6.0V | ]
/ey \ |
16 N -20 Lg/Rg~=C - 063V Re ORR —
Lp-lg=068V Y B T £ Cg- 063 r B
20 [ — 24 | l ‘ . ‘
0 10 2.0 3.0 40 5.0 6.0 7.0 0 2.0 4.0 6.0 8.0 0

F/B BALANCE CONTROL VOLTAGE (VOLTS)

Lr/RF BALANCE CONTROL VOLTAGE (VOLTS)
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