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UPC

NIPPON PRECISION CIRCUITS INC.

QS7779PM/CM

3D Stereo Enhancement and 3D Virtual Stereo Surround
with Dolby Pro Logic and Mixed DVD (AC-3) Decoder

OVERVIEW

The QS7779PM/CM is an audio processor 1C which
implements a decoder for stereo matrix encoded
source materials such as the Dolby Surround Pro
Logic and mixed DVD (AC-3) with surround virtu-
alization using QSound] technology developed and

FEATURES

= Capable of decoding Dolby Surround materials
such as Dolby Pro Logic or other matrix surround
encoded materials (DVD/AC-3)

= Virtualized surround sound with two speakers

» 3D stereo sound enhancement

= Two enhanced levels

» Parallel and serial digita interface for mode con-
trol

APPLICATIONS

= DVD, Laser disk player
= Audio systemsincluding TV, Radio and VCR

PINOUT (Top view)

licensed by QSound Labs, Inc. This chip produces
enhanced stereo sound for a stereo input signal and if
the input signal contains matrix encoded surround
sound, the chip decodes it and produces 3D virtual-
ized surround sounds with two speakers.

« QS7779CM for I2C 2 control pins seria inter-
face (Data, Clock)
e QS7779PM for three-wire seriad
(Data, Clock and Strobe)
= Supply voltage (analog): 5 to 13V
Supply voltage (digital): 4.5t0 5.5V
= 24-pin SSOP packaging

interface

» Computer-based multimedia products, including
sound cards and powered loudspeakers

QS7779PM QS7779CM
QXAC3[1 O 2417 QXAC4 QXAC3 1 O 241 QXAC4
QXxAC2[] \Yele; QXAC2[] vce
QxAc1 QXBC1 QXAC1 ] QXBC1
RINO O QXBC2 RN O E QXBC2
LINC] o QXBC3 LNC  on QXBC3
cout] =~ QXBC4 cout =~ QXBC4
cng N ROUT cng ~ ROUT
VREFIN ] ~ LouT VREFIN ] ~ [ LOUT
VREFOUT [ % MUTE(STRB) VREFOUT [ g % MUTE
VREF ] = VDD VREF [ = VDD
GND [] P/s GND [] P/S
SPRD(SCL) |12 13[J BYP(SDA) SPRD(SCL) 12 13[J BYP(SDA)

Using these products does not require any Dolby certifications.

ORDERING INFORMATION

Device Package
QS7779PM 24-pin SSOP
QS7779CM 24-pin SSOP

I°C bus is a registered trademark of Philips Electronics N.V.

Dolby and the double-D symbol are registered trademarks of Dolby Laboratories Licensing Corporation.

NIPPON PRECISION CIRCUITS—1
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QS7779PMICM

PACKAGE DIMENSIONS

(Unit: mm)
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QS7779PMICM

PIN DESCRIPTION

Name
Number 110 Description

Parallel Serial
1 QXAC3 | Capacitor 3 for QEXPANDER filter A
2 QXAC2 | Capacitor 2 for QEXPANDER filter A
3 QXAC1 | Capacitor 1 for QEXPANDER filter A
4 RIN | Right channel signal input
5 LIN | Left channel signal input
6 couTt 0 Decoded center signal output
7 CIN | Center signal input for summing with the right and the left signal outputs
8 VREFIN 0 Internally generated reference voltage (V¢ c/2)
9 VREFOUT 0 Buffered reference voltage (V¢ ¢/2)
10 VREF | Signal reference input
11 GND - Ground 0V

SPRD - | Enhancement control (H: spread maximum, L: spread minimum)
2 - scL! I Serial data shift clock

BYP - | Bypass control (H: Bypass on, L: Qsurround on)

. - SDA? 110 Serial data input. ACK data output for 12C (QS7779CM)
14 PIS | Interface mode control (H: parallel I/0, L: serial 1/0)
15 VDD - Digital power supply DC4.5 to 5.5V

MUTE - | Output mute control (H: mute on, L: mute off)
. - STRB I Serial data strobe (not applicable to 12C of QS7779CM)
17 LouTt 0 Left signal output
18 ROUT 0 Right signal output
19 QXBC4 | Capacitor 4 for QEXPANDER filter B
20 QXBC3 | Capacitor 3 for QEXPANDER filter B
21 QXBC2 | Capacitor 2 for QEXPANDER filter B
22 QXBC1 | Capacitor 1 for QEXPANDER filter B
23 VCC - Analog power supply DC5 to 13V
24 QXAC4 | Capacitor 4 for QEXPANDER filter A

1. QS7779CM:CMOS input. No protective diode between the terminal and VDD.
QS7779PM:CMOS input. Protective diode is in between the terminal and VDD.

2. QS7779CM:Nch open drain terminal. No protective diode between terminal and VDD.
QS7779PM:CMOS input. Protective diode is in between the terminal and VDD.

NIPPON PRECISION CIRCUITS—3
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QS7779PM/CM

SPECIFICATIONS

Absolute Maximum Ratings

GND =0V

Parameter Symbol Rating Unit

Supply voltage (analog) Vee -0.3t015 v
Supply voltage (digital) Voo -03t07 v
Input voltage (analog) Viana -03toVec +03 v
Input voltage (digital) Vibig -03toVpp +0.3 v
12C input voltage (SDA, SCL) Viopen 10 v
Power dissipation Pp 250 mw
Storage temperature Tstg - 40 to 125 °C
Soldering temperature Tsip 255 °C
Soldering time tsip 10 sec
Recommended Operating Conditions

GND =0V

Parameter Symbol Limits Unit

Supply voltage (analog) Vee 5t013 v
Supply voltage (digital) Vop 451055 v
Operating temperature Topr -20to0 70 °C

NIPPON PRECISION CIRCUITS—4
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QS7779PMICM

DC Electrical Characteristics
Vee =9V, Vpp =5V, GND =0V, Ta= 25 °C unless otherwise noted.

Limits
Parameter Symbol Condition Unit
min typ max
LIN, RIN analog input impedance ZaINt 16 20 24 kQ
CIN analog input impedance ZaIN? 4 5 6 kQ
Reference voltage out VREFOUT - Veel2 - Vv
HIGH-level input voltage Viy 0.7 xVpp - - v
LOW -level input voltage Vi - - 0.3 xVpp v
Input leakage current ILEAK -3 - 3 HA
SDA, SCL input leakage current
| Vi = 10V -3 - 3 A
(12C input pin) LOPEN N H
Acknowledge signal out
SDA LOW-level output voltage Vo | 0 - 0.4 v
oL = om
Supply voltage (analog) Vee 5 - 13 v
Supply voltage (digital) Vop 4.5 - 5.5 v
Current consumption (analog) lec - 5 6.5 mA
Current consumption (digital) ) - 0.3 0.5 mA
Standby current (analog) lccsave - 0.1 0.2 mA
Noise/THD Characteristics
Ve =9V, Vpp =5V, GND =0V, Ta= 25 °C unless otherwise noted.
Limits
Parameter Symbol Condition Unit
min typ max
Noise voltage Ngyp %FL’J; :'SST(BYPaSS mode), A-wgt, B 10 20 Wais
. BYP = LOW (Qsurround mode),
N - \
Noise voltage 95| SPRD = HIGH, A-wgt, LOUT, ROUT 20 40 Wirus
LIN = RIN = 1Vpys, BYP = LOW (Qsur-
THD THD s RMS: OW (Qsur B B 01 %

round mode), SPRD = HIGH, f = 1kHz

NIPPON PRECISION CIRCUITS—5
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QS7779PMICM

AC Electrical Characteristics
Vee =9V, Vpp =5V, GND =0V, Ta= 25 °C unless otherwise noted.

Limits
Parameter Symbol Condition Unit
min typ max
Maximum input voltage 1 Vet LI_N = RIN, BYP = LOW, SPRD = HIGH, 1.4 - - Vaus
f=1kHz
Maximum input voltage 2 Ve Ll_N = - RIN, BYP = LOW, SPRD = HIGH, 0.5 - - VRMs
f = 1kHz
. BYP = HIGH, f = 1kHz, LIN to LOUT,
G 1 1 1 _
Bypass gain BYP RIN to ROUT 2 0 2 dB
) SPRD = HIGH, BYP = LOW, f = 1kHz,
Forward gain Gg LIN to LOUT, RIN to ROUT 6.6 8.6 10.6 dB
) SPRD = HIGH, BYP = LOW, f = 1kHz
G ] l il
Crosstalk gain XF LIN to ROUT, RIN to LOUT 0.5 2.5 4.5 dB
SCL clock pulse cycle f PM version 100 - - ns
SCL HIGH-level clock pulse width f PM version 40 - - ns
SCL LOW -level clock pulse width ty PM version 40 - - ns
SDA set-up time t3 PM version 15 - - ns
SDA hold time 7 PM version 30 - - ns
STRB set-up time tg PM version 50 - - ns
STRB clock pulse width ts PM version 100 - - ns
STRB hold time t; PM version 50 - - ns
SCL hold time (12C) typ:sta | CM version 4.0 - - us
SCL set-up time (12C) tsu:sto | CM version 4.0 - - ps
SDA hold time (12C) tyo:paT | CM version 5.0 - - s
SDA set-up time (1C) tsu:paT | CM version 250 - - ns
SCL HIGH:-level clock pulse width i
) tyicH CM version 4.0 - - Hs
(I°C)
SCL LOW -level clock pulse width i
) tow CM version 4.7 - - Hs
(°C)
SCL rise time (IZC) b CM version - - 1000 ns
SCL fall time (1C) f CM version - - 300 ns

NIPPON PRECISION CIRCUITS—6
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QS7779PMICM

Serial Interface

Three-wire serial interface (for QS7779PM)
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QS7779PMICM

FUNCTIONAL DESCRIPTION

Operating Mode

This chip can be set to a desired operating mode by
control pins for the parallel interface (P/S pin setsto
HIGH) or control bits for the serial interface (P/S pin

setsto LOW). The control pins or bits configurations
are shown in the following table.

Control Pins/Bits Operat!on
Mode (Output signal)
Description
No. PSAV
BYP SPRD | MUTE £ Lout ROUT
1 1 X 0 0 LIN RIN Bypass mode
) 0 0 0 0 QX(LIN) QX(RIN) itveerleo enhanced and virtual surround mode with lower enhanced
3 0 1 0 0 OX+(LIN) | QX+(RIN) itveerleo enhanced and virtual surround mode with higher enhanced
4 x X 1 0 - - Mute mode
5 X X 1 1 - - Power save mode.This function is available with serial interface only

Notel. x:Don't care.

Note2. MUTE = 1 when PSAVE = 1

Mode description

Mode No. Operating description

1 Bypass mode. Outputs the stereo signal as it is input.
Stereo Enhanced and virtual surround mode with lower enhanced level. The Dolby Surround Pro Logic signal (Lt, Rt) input. Available
Surround Effect with two speakers by Qsurround technology. Virtual location of each signal is;

2 . . .
The Front signal: Virtually outside of the speakers.
The Rear signal: Virtually behind the listeners.

3 Stereo Enhanced and virtual surround mode with higher enhanced level. The Dolby Surround Pro Logic signal (Lt, Rt) input. Available
Surround Effect with two speakers by Qsurround technology. This mode outputs the signals much more spread sound than Mode 2.

4 Mute mode. No signal at output pins.

5 Power save mode.This function is available with serial interface only.

Center signal output

CIN and COUT are used to emphasize the center signal.

Pin Description
CIN Outputs the doubled signal to ROUT and LOUT always.
couTt Outputs the half level of signal ((RIN+LIN)/2).

How to use CIN and COUT.

= Connect CIN and COUT with a resistor to make

the center signal emphasized.

= Input resistance for CIN is5kQ. For example, con-
necting a 5kQ resistor between CIN and COUT
makes output of (RIN+LIN)/2 to ROUT and
LOUT.

= Directly connecting CIN and COUT makes ROUT
and LOUT output (RIN+LIN).

NIPPON PRECISION CIRCUITS—8
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QS7779PMICM

TYPICAL APPLICATION CIRCUIT
QS7779PM/CM with parallel interface

N

F{1]oxac3 Qxacs

TT L

51013V
—2]oxac2  vce
0.014F
‘ 3300pF 3] oxact Qxac1 F
Signal In 4.7F
e Gen oxecem—
47
> Fun oxecs@ -2
3.9k
6]couT QxBC4[l}l—
Signal Out
4.7
7|cIN ROUT [18} “FJ}
47yF
[8] VREFIN LOUT [17} | p—
| VREFOUT m
L] MUTE |2
(STRB)
—10o|VReF ypp|ish +—0 o
—11|GND P/s (14—
L100F L[ 10F
- = 72| SPRD BYP[13} S~o—1
(SCL)  (SDA)
47k
] u

N
3
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QS7779PM/CM
QS7779PM with serial interface
N
33000F 1] oxacs Qxacs |24
51013V
—2]oxac2  vec|zs)
0.01pF
_ 3300pF 3] oxact QxBc1|22—|—
Signal In 4.7y
fF—4|rRIN  QxBC2[21}—-
4.7
> Flin oo -3
3.9k
6|couT Qxsc4[19——
Signal Out
47
7| cIN ROUT [18] ”FJ}
4.74F
[8|VREFIN LOUT|17} . p—
VREFOUT
o] MUTE 16—
(STRB) 5V
—{10|vREF  \pp|1] ] <4 STRB
—{11{GND p/s|14}—
+|10pF 4| 10pF —
I I 12| SPRD BYP[13 *SDA
FE (CL)  (SDA)—
¢ scL
e
QS7779CM with serial interface
N :'J
1] oxac3 Qxac4|24
3300pF 51013V
—2]oxac2  vec|zs)
0.01pF
_ 33000F F{3]oxact QxBci|22F—
Signal In 4.74F
F—J4|RIN  QxBC2[2t}——
4.7
e Flun oxecs@ RSO
3.9k
6|couT Qxsc4[i9——
Signal Out
47
7] cIN ROUT [18} “FJ}
4.7pF
[8] VREFIN LOUT[17] | >
VREFOUT
—1¢] MUTE[26l—
5V
@ yppE L]
—11| GND p/s|1a}—
+[10pF 4| 10pF
T 12| SPRD BYP @H* SDA
(SCL)  (SDA)
<4 scL
r
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QS7779PMICM

NIPPON PRECISION CIRCUITS INC. reserves the right to make changes to the products described in this data sheet in order to
improve the design or performance and to supply the best possible products. Nippon Precision Circuits Inc. assumes no responsibility for
the use of any circuits shown in this data sheet, conveys no license under any patent or other rights, and makes no claim that the circuits
are free from patent infringement. Applications for any devices shown in this data sheet are for illustration only and Nippon Precision
Circuits Inc. makes no claim or warranty that such applications will be suitable for the use specified without further testing or modification.
The products described in this data sheet are not intended to use for the apparatus which influence human lives due to the failure or
malfunction of the products. Customers are requested to comply with applicable laws and regulations in effect now and hereinafter,
including compliance with export controls on the distribution or dissemination of the products. Customers shall not export, directly or
indirectly, any products without first obtaining required licenses and approvals from appropriate government agencies.

NIPPON PRECISION CIRCUITS INC.

4-3, Fukuzumi 2-chome
Koto-ku, Tokyo 135-8430, Japan
Telephone: 03-3642-6661

NIPPON PRECISION CIRCUITS INC. Facsimile: 03-3642-6698

NC9817AE 1999.6

NIPPON PRECISION CIRCUITS—11
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QS7779CM/QS7779PM

QSurround Matrix Surround Decoder/Virtualizer
QSOUND Device Specifications - Preliminary Information

Overview:
The QS7779 is an audio processor IC which implements a decoder for a stereo matrix encoded source material such as
Dolby Surround, along with surround virtualization using QSurround™ technology developed by QSound Labs, Inc.
This chip also produces an enhanced stereo sound field for a stereo input signal. If the input signal contains matrix
encoded surround sound, the chip automatically decodes it and produces virtualized surround sounds for two-speaker
playback.

Feature:

Dolby Surround decoder capability

Virtualized surround sound with two speakers

Stereo sound enhancement

Center channel output option

Two enhancement levels

Parallel and serial digital interface for mode control

— QS7779CM for I*C 2 control pins serial interface (Data, Clock)

— QS7779PM for 3 control pins serial interface (Data, Clock and Strobe)
e DC 5to 13 volt supply

e  24-pin SSOP packaging

Application:
e Audio systems including TV, AV amps, Mini System, DVD, VCD, SVCD and VCR
e  Computer-based multimedia products, including sound cards and powered loud speakers

Pin Configuration:

axacs [1] N/ [23] axacs QXAC3 N4 24] axac4
axac2 [2] . 23] V.. QXAC2 . 23] v,
axact [3] O 22] axBC1 QXAC1 O 22] axBC1
RIN [4] [®) " 2] axac2 RIN [®) " [21] axee2
LN [5] (¢p) 20] axBcs LIN () 20] axBcs
couT [6] ~ [79] axac4 couT [6] ~ [79] axBc4
cIN [7] :ll 18] ROUT CIN :ll 18] ROUT
Ve IN [8] (o) [17] LouT Voo IN (o) 17] LouT
V. OUT [9] E O [16] MUTE(STRB) V. OUT [9] E 0 [16] MUTE
Veer [10 I:’ g El Voie Ve D g E’ Vois
GND [11] 7] [14] Prs GND ] [14] P/s
SPRD(SCL) [12] [13] BYP(SDA) SPRD(SCL) [13] BYP(SDA)
Three-Wire Serial Interface I°C Serial Interface
Ref: QS7779R12.DOC QS7779 Data Sheet -- Preliminary Date: 03/02/01
Rev: 1.02 QSound Labs, Inc. Page 1 of 7
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QS7779CM/QS7779PM

QSurround Matrix Surround Decoder/Virtualizer
QSOUND Device Specifications - Preliminary Information

Packaging Dimension:

———10.20+0.30 —————»
+0.10
——10.05:0.20 —— | 0.15-0.05

_ e

; 3
O : ;
l b=
Fi
o
EEEEEEEEEEEE e
L)
/ \ Jfs= 0-10°
@ <
IO, e 4 s
0.8 0.36+0.10 =4
=}
]
=)
o)
IC Block Diagram:
QXAC1 QXAC2 QXAC3 QXAC4 QXBC1 QXBC2 QXBC3 QXBC4
IF T ql q!] rﬁl EF T ﬂ!
LT
RIN [4} >
QXpander »
LIN [5} L > X ROUT
g ¥ >
» 83 Q1
g e Virtualization > T LouT
VANA g g— >
VeeN L8] —‘ A A A (7] N
»{6] couT
GND Y | Multiplex/Level Shift |«
AA AA AT
<—{14] P/S
Serial I/0
Voo
2]  [13] [16]
V.,OUT V.. SPRD(SCL) BYP(SDA) MUTE(STRB)
Ref: QS7779R12.DOC QS7779 Data Sheet -- Preliminary Date: 03/02/01
Rev: 1.02 QSound Labs, Inc. Page 2 of 7
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QS7779CM/QS7779PM

QSurround Matrix Surround Decoder/Virtualizer

QSOUND

Device Specifications - Preliminary Information

Pin Functions:

Number Name 1/0 Description
Parallel | Serial

1 QXAC3 1 Capacitor

2 QXAC2 1 Capacitor

3 QXAC1 1 Capacitor

4 RIN 1 Right channel signal input

5 LIN 1 Left channel signal input

6 COUT O Decoded center signal output

7 CIN 1 Center signal input for summing to the right and the left signal output
8 VrepIN O Internally generated reference voltage (Vana/2)

9 VrerOUT O Buffered reference voltage (Vana/2)

10 Vrer 1 Signal reference input

11 GND O Ground

12 SPRD 1 Enhancement control (H: spread maximum, L: spread minimum)

SCL 1 Serial data shift clock
13 BYP 1 Bypass control (H: Bypass On, L: Enhance process On)
SDA 1/0 Serial data input (also ACK data output for I°C of QS7779CM)

14 P/S 1 Interface mode control (H: parallel 1/0, L: serial 1/0)

15 Vi - Digital power supply

16 MUTE 1 Output mute control (H: mute on, L: mute off)

STRB 1 Serial data strobe (Not applicable to I°C of QS7779CM)

17 LOUT O Left signal output

18 ROUT O Right signal output

19 QXBC4 1 Capacitor
20 QXBC3 1 Capacitor
21 QXBC2 1 Capacitor
22 QXBCl1 1 Capacitor
23 VANA - Analog power supply
24 QXAC4 1 Capacitor

Ref: QS7779R12.DOC

QS7779 Data Sheet -- Preliminary

Date: 03/02/01

Rev: 1.02

QSound Labs, Inc.

Page 3 of 7
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QS7779CM/QS7779PM

QSurround Matrix Surround Decoder/Virtualizer
QSOUND Device Specifications - Preliminary Information

Electrical Specification:
Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage range (analog) VANA -0.3 to 15, and Vana>Vpig-0.3 \
Supply voltage range (digital) Vpig -0.3t07 \
Input voltage range (analog) ViaNa -0.3 to Vana 0.3 \
Input voltage range (digital) Vipig -0.3 to Vpig +0.3 \
Power dissipation Pp mW
Storage temperature range Tstg -40 to 125 °C
Soldering temperature TsLp 255 °C
Soldering time tsLD 10 Sec
Recommended Operating Condition
Parameter Symbol Limits Unit
Operating voltage (analog) Vana 5to 13 and Vana>Vpig \
Operating voltage (digital) Vbic 4.5t05.5 \Y
Operating temperature range Torr 0to 70 °C
Electrical Characteristics (Vana=9V,Vpig=5V TA=25°C unless otherwise noted)
Parameter Symbol Condition Limits/min _Limits/typ Limits/max Unit
Input voltage Vin Vana = 12VDC;f = 1kHz;no clipping 1.2 VrMs
Internal Gain Av Vana = 12VDC;f = 1kHz;spread = max +8.6 dB
Internal Gain bypass Ag Vana = 12VDC;f = 1kHz;Bypass -0.1 dB
Analog input impedance ZAIN Lin, Rin 20 kQ
Reference voltage out VREFOUT Vana/2 \
HIGH level input voltage Vin 2.4 \Y%
LOW level input voltage Vi 0.5 \
HIGH level input current Iy Vin= Vana UA
LOW level input current I Vin=GND UA
SCL width HIGH t) 4.0 us
SCL width LOW t 4.7 us
Set-up time, SDA to SCL t3 250 nS
Hold time, SCL to SDA tyq 5.0 uS
Set-up time, SCL to STRB ts 250 nS
STRB width HIGH te 5.0 us
Hold time, SDA to SCL tHD:STA 4.0 us
Set-up time, SCL to SDA tSU.STA 4.0 us
Hold time, SCL to SDA tHD:DAT 5.0 us
Set-up time, SDA to SCL {SU:DAT 250 nS
SCL width HIGH tHiGgH 4.0 us
SCL width LOW tLow 4.7 us
SCL rise time R 1000 nS
SCL fall time tp 300 nS
Operating current (analog) Tana 10 mA
Operating current (digital) Ipig 0.3 mA
Standby current (analog) IaNASAVE 0.1 mA
Standby current (digital) IpIGSAVE 0.035 mA
Signal to Noise Ratio S/N Vana = 12VDC;f = 1kHz;unweighted 96 dB
Frequency Response f Vana = 12VDC;f = 1kHz;Bypass 20 20k Hz
Total Harmonic Distortion THD Vana = 12VDC;f = 1kHz;Vin = 1 Vrms 0.025 %
Ref: QS7779R12.DOC QS7779 Data Sheet -- Preliminary Date: 03/02/01
Rev: 1.02 QSound Labs, Inc. Page 4 of 7
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QS7779CM/QS7779PM

QSurround Matrix Surround Decoder/Virtualizer
QSOUND Device Specifications - Preliminary Information

Serial Interface:

Serial interface with 3 control pins (for QS7779PM)

spa X X X eve SPRD mute X PsavEX X ¥ Dummybata X X X X
scL A i

STB

A 4
A

3t t1 5

A
V.

Serial interface with I’C (for QS7779CM)
I12C address is {AD7-AD0} = {10110110}

SDA [ Ap7 X Aps ) X a0\ /[ X e X spro { mute)(psave) Dummy Data
L —>e-<T oo —pi—e— toen (€

RN SV AN ) Va AN AW AW AW I

ts—>—-<— —>—<— t —>— et

Low

HD:DAT

Operating Mode:

This chip can be set to desired operating mode by control pins for the parallel interface (P/S pin sets to 1) or control
bits for the serial interface (P/S pin sets to 0). The control pins or bits configurations are shown in the following table.

1 X 0 0 Bypass mode.
0 0 0 0 Stereo enhanced and virtual surround mode with lower enhanced level
0 1 0 0 Stereo enhanced and virtual surround mode with higher enhanced level
X X 1 0 Mute mode. No signal at output pins.
X X X 1 Power save mode. This function is available with serial interface only
NOTE-1) X: don’t care
NOTE-2) PSAVE is not available with the parallel interface.
Ref: QS7779R12.DOC QS7779 Data Sheet -- Preliminary Date: 03/02/01
Rev: 1.02 QSound Labs, Inc. Page 5 of 7
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QS7779CM/QS7779PM

QSurround Matrix Surround Decoder/Virtualizer

QSOUND

Device Specifications - Preliminary Information

Application (QS7779PM):
Parallel Interface

QXAC3 QxXacs [24
3.3nF 5-13v
QXAC2 VANA [23] n
—{3] axact axect a—r2d*
Signal In
4TUF 4 33nF
O——A——{4] RN QXBC2 |21
+
47UF|—. LIN QXBC3 E_| 0.01uF
(6] cout QXBC4 Ej
4.7uF Signal Out
CIN ROUT [18} ul O
Vo IN Lout [17] pl TP o)
p—9] V..OUT MUTE(STRB) [16}—— o
[1o] Vier vDIG [15 - M
10uF | 10uF GND PIS 14—,
T SPRD(SCL)  BYP(SDA) E—|_ —O
O
T
Serial Interface
3A3n QXAC3 QXAC4 EJ 513
QXAC2 VANA [23] n
0.01uF
QXACT axsct 22—
Signal In 3.3nF
RIN QXBC2 (21
ATdE 0.01uF
OT' LIN QXBC3 [20——
TuF 30K
(6] cout QXBC4 [19 Signal Out
4.7uF
CIN ROUT [18} . L O
———T[8] VN Lout [17] 4'7“5:: O
p—19] V.OUT MUTE(STRB) [t16}——— o
Veer vDIG [15} i
10uF. | 10uF GND PIs [14}—
T SPRD(SCL)  BYP(SDA) [13}— —<4-STRB
—|—<—SDA
< scL
T

Ref: QS7779R12.DOC

QS7779 Data Sheet -- Preliminary

Date: 03/02/01

Rev: 1.02

QSound Labs, Inc.

Page 6 of 7
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QS77T7T9CM/QSTT79PM

QSurround Matrix Surround Decoder/Virtualizer

QSOUND

Device Specifications - Preliminary Information

Application (QS7779CM):
Parallel Interface

3.3nF 1] axacs QXAC4 [24 512y
_|—. QXAC2 VANA [23} n
0.01uF
Signal In 3.30F QXACT axeet [22—
+
O—7i—4] riv axsc2 [21
O——=—AF—5] 0.01uF
AT ok LIN axecs (20—
(6] court axBc4 [19 Signal Out
= , 47UF
CIN ROUT [18] L 0
= , 4.7UF
VierIN LouT |17} ml o)
V,,OUT  MUTE(STRB) [16f——— o
Vier VDIG |15 S
. GND Pis 14—,
SPRD(SCL)  BYP(SDA) E—\_ —O
O
T
Serial Interface
3.3nF QXAC3 QXAC4 ZE'J .
QXAC2 VANA [23} 0
0.01uF
Signal In 3.3nF QXACT Qxec1 [22—
+
O—7A 4] riN axacz [21
' + 0.01uF
F——5] LN QXBC3 [20——
4.7uF 3.9K .
(6] cout axsc4 [19 _
4 7UF Signal Out
_| 1L -
CIN ROUT |18 ml 0O
el 1 4.7TuF
VeerIN LouT |17} ml o)
V..OUT  MUTE(STRB) [16}— o
Veer VDIG [15} N
GND pis [1a—e
SPRD(SCL)  BYP(SDA) [13}—
—I—W SDA

Ref: QS7779R12.DOC

QS7779 Data Sheet -- Preliminary

Date: 03/02/01

Rev: 1.02 QSound Labs, Inc.

Page 7 of 7
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UPC

NIPPON PRECISION CIRCUITS INC.

QS7785PF/CF

3D 2/4-Channel Stereo Surround Synthesizer

OVERVIEW

The QS7785PF/CF is an audio processor IC that
generates 2, 4, 5-channel stereo surround signals
from 2-channel stereo or mono sources using QSur-
round™ technology developed and licensed by
QSound Labs, Inc.

FEATURES

m Surround signal output for 2-channel front speak-
ers

m Surround signal output for 4-channel front + sur-
round speakers

m Center speaker output for voice signals

m Parallel and 2 serial interfaces for mode control

It can create 2-channel left and right surround effect
signal for front speakers, and a rich enhanced sur-
round signal using front speakers and surround
speakers for 4-channel output. It also features a cen-
ter signal output for clear listening of vocal and
speech signals.

« QS7785CF: I°C bus 2-wire serial interface
(Data and Clock)

* QS7785PF: 3-wire serial interface (Data, Clock
and Strobe)

5 to 13V analog supply

4.5 to 5.5V digital supply

supported m 48-pin QFP package
APPLICATIONS
m TV, radio and VCRs m Multimedia products
m Car audio
PINOUT (Top view)
QS7785PF QS7785CF
e P 59898 sassEE
355339822823 9822398883833
T55505588552 2 T55005868552 2
HAHAHRAREHEEH HAEHAHHAAEREEH
RIN [57] [24] SROUT RIN 57 [22] SROUT
LIN [G5] [Z3]SLOUT LIN [G5] [Z3]SLouT
BASC2 [57] [ZZ]couT BASC2 [37] [ZZ1couT
MSC6 [A] [Z1] CIN MSCo6 [ [Z] CIN
MSC5 A [20]LPC MSC5 A [20] LPC
MSC4 [ [19] VREFIN MSC4 [ [[9] VREFIN
MSC3 ] 087785PF [TTIN.C. MSC3 ] QS7785CF [EIN.C.
MSC2 [F] 71 VREFOUT MSC2 [F] [[71 VREFOUT
MSC1 [ [16] PSAVE MSC1 [F] [16]1 PSAVE
QXCC1 [F] DDDDD [[51MUTE QXCC1 & DDDDD [S1MUTE
QXce2 ] [13] BASS QXce2 ] [T4] BASS
QXCC3 [F] O [13] SUR(SCL) QXCC3 [F] O [13] SUR(SCL)
HEHHHHUEHEEE HUHHHUHUEHEHEE
7] @ m
ORDERING INFORMATION
Device Package
QS7785PF 48-pin QFP
QS7785CF 48-pin QFP

I2C bus is a registered trademark of Philips Electronics N.V.
Dolby and the double-D symbol are registered trademarks of Dolby Laboratories Licensing Corporation.

NIPPON PRECISION CIRCUITS—1
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QS7785PF/CF

PACKAGE DIMENSIONS

(Unit: mm)

‘ 0.35max 0-1710.05

1.00typ

T\

.
-

0.339typ
R —

9.00+0.20
7.00+0.20
|
I

[
|
| [=}
} 3
O | =
Y 1 J
i co 0.50 +0.10
N —
7.00+0.20 SS|
+o\ =)
9.00+0.20 . B $
| 2
[ I \ S
JW:@MM&:
i
+
40.19,0.05@@
BLOCK DIAGRAM
o) S0 8308309
S 2252228 43¢8
o oo oo oo

15
t

46

L KX\ 26. FROUT

Front
QEXPANDER
25
+ B FLOUT

I 1L AHinI O S

Surround
QEXPANDER

42 23
MSCAR - {? W SLOUT
[43
MSCST
44 21
MSC2 ——— Tointernal |- %- CIN

T\

7

0

I

L]
S

02121§
01 OUOJA!

45
MsCim Multiplex/Decode/Level Shift 22 -
B COUT
31 20|
vCCl To internal W 1PC
w
19 :
VREFIN Il 2. ey
o)
6
GND N
17 18 16|15[14[10]|11] 9]13]|12 7 8
!—l I—!—I—l—:—l—l—l g—l
J B HE2O0 m O L2
o > =2 < & =) ~
5 Z Zo0%% E34 S
& £=2"3 e¢exg
24 A D
= O H m
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QS7785PF/CF
PIN DESCRIPTION
Name
Number [o] Description
Parallel | Serial

1 QXCC4 0 QEXPANDER C capacitor 4
2 QXDC1 | QEXPANDER D capacitor 1
3 QXDC2 O | QEXPANDER D capacitor 2
4 QXDC3 | QEXPANDER D capacitor 3
5 QXDC4 0 QEXPANDER D capacitor 4
6 GND - Ground
7 VDD - 4.5 10 5.5V digital supply
8 P/S | Input mode control (HIGH: parallel, LOW: serial)

SP - | Enhancement control (HIGH: high spread, LOW: low spread)
? - STRB | Serial data strobe (not applicable to QS7785CF)
10 MONO | Mono-to-stereo convert select (HIGH: mono to stereo mode, LOW: normal mode)
11 AC | Center output control (HIGH: center on, LOW: center off)

BYP - | Bypass control (HIGH: bypass, LOW: Qsurround)
2 - SDA IO | Serial data input (also serves as ACK signal output for 12C bus)

SUR - | Surround speaker control (HIGH: surround speaker on, LOW: off)
A - SCL | Serial clock signal input
14 BASS | Bass boost mode control (HIGH: bass boost on, LOW: bass boost off)
15 MUTE | Mute signal control (HIGH: mute on, LOW: mute off)
16 PSAVE | Power save control (HIGH: power save on, LOW: power save off)
17 VREFOUT O | V¢c/2 reference voltage output
18 NC - No connection
19 VREFIN | Vc/2 reference voltage output (biased internally to Vc/2)
20 LPC | Center output lowpass filter
21 CIN | COUT output signal feedback input for front-channel output
22 cout 0 Center signal output
23 SLOUT 0 Surround left-channel signal output
24 SROUT 0 Surround right-channel signal output
25 FLOUT 0 Front left-channel signal output
26 FROUT 0 Front right-channel signal output
27 QXBC4 O | QEXPANDER B capacitor 4
28 QXBC3 | QEXPANDER B capacitor 3
29 QXBC2 0 QEXPANDER B capacitor 2
30 QXBCH1 | QEXPANDER B capacitor 1
31 vVce - 5 to 13V DC analog supply
32 QXAC4 0 QEXPANDER A capacitor 4
33 QXAC3 | QEXPANDER A capacitor 3
34 QXAC2 0 QEXPANDER A capacitor 2
35 QXACH | QEXPANDER A capacitor 1
36 BASC1 | Bass boost right-channel signal input

NIPPON PRECISION CIRCUITS—3
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QS7785PF/CF
Name
Number [o] Description
Parallel Serial
37 RIN | Right-channel signal input
38 LIN | Left-channel signal input
39 BASC2 | Bass boost left-channel signal input
40 MSC6 | Mono/stereo conversion filter capacitor 6
41 MSC5 | Mono/stereo conversion filter capacitor 5
42 MSC4 | Mono/stereo conversion filter capacitor 4
43 MSC3 | Mono/stereo conversion filter capacitor 3
44 MSC2 | Mono/stereo conversion filter capacitor 2
45 MSCA | Mono/stereo conversion filter capacitor 1
46 QXCC1 | QEXPANDER C capacitor 1
47 Qxcc2 0 QEXPANDER C capacitor 2
48 QXCC3 | QEXPANDER C capacitor 3
SPECIFICATIONS
Absolute Maximum Ratings
GND =0V
Parameter Symbol Rating Unit
Supply voltage range (analog) Vee —0.3t0 15 \Y
Supply voltage range (digital) Voo —0.3t07 \Y
Input voltage range (analog) VianA -0.3toVge +0.3 \
Input voltage range (digital) Vioig —0.3toVpp+0.3 \Y
I2C signal input voltage (SDA, SCL) VioPen 10 \Y
Power dissipation Po 250 mW
Storage temperature range Tetg —40to 125 °C
Recommended Operating Conditions
GND =0V
Parameter Symbol Rating Unit
Supply voltage range (analog) Vee 51013 \
Supply voltage range (digital) Vob 45t05.5 v
Operating temperature range Topr —201t0 85 °C

NIPPON PRECISION CIRCUITS—4
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QS7785PF/CF
DC Characteristics
Vee =9V, Vpp =5V, GND =0V, Ta =25°C
Rating
Parameter Symbol Condition Unit
min typ max
ZAN LIN, RIN 16 20 24
Analog input impedance kQ
Zane | CIN 8 10 12
Reference voltage output VRerFouT - Veel2 - v
HIGH-level input voltage Viy 0.7Vpp - - v
LOW-level input voltage ViL - - 0.3Vpp v
I EAK Digital inputs, Vpp input voltage -3 - 3
Input leakage current YA
liLoPD SDA, SCL, 10V input voltage -3 - 3
LOW-level output voltage VoL ACK signal output from SDA, 3mA sink 0 _ 04 v
current
Supply voltage (analog) Vee 5 - 13 \Y
Supply voltage (digital) Vop 45 - 55 v
Current consumption (analog) lec - 6 8 mA
Current consumption (digital) Ipp - 0.3 0.5 mA
Standby current (analog) locsave - 0.1 0.2 mA
Noise and THD Characteristics
Vee =9V, Vpp =5V, GND =0V, Ta = 25°C
Rating
Parameter Symbol Condition Unit
min typ max

) BYP = HIGH, SUR = MONO = SP = LOW,
Bypass noise voltage Nevp |« A"wgt, FLOUT, FROUT - 10 20 HVRMs

Qsurround noise voltage (front) Nosr S AU?V;SISLBUI]EEER?)E?; MONO = LOW, - 20 40 HVams

Qsurround noise voltage (surround) Nosr S AUF\{N;thLzolL-{J!S gR%TJI?I'z MONO = LOW, - 15 30 UVRus
BYP = SUR = HIGH, MONO = SP = LOW,
Bypass total harmonic distortion THDg LIN = RIN = 1Vgys, f = 1kHz, FLOUT, - - 0.1 %
FROUT, SLOUT, SROUT

BYP = LOW, SUR = MONO = SP = HIGH,
THDgy | LIN=RIN = 1Vgys, f = 1kHz, FLOUT, - - 0.1 %
FROUT, SLOUT, SROUT

Qsurround mono total harmonic
distortion

NIPPON PRECISION CIRCUITS—5
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QS7785PF/CF
AC Characteristics
Vee =9V, Vpp =5V, GND =0V, Ta = 25°C
Rating
Parameter Symbol Condition Unit
min typ max
) . BYP = SUR = HIGH, MONO = SP = LOW,
Bypass-mode maximum input voltage Vg LIN = RIN, f = 1kHz 1.7 2.3 - VRms
Qsurround enhanced-mode v BYP = MONO = SUR = LOW, SP = HIGH, 18 24 _ v
maximum input voltage Q+ LIN=RIN, f = 1kHz . . RMS
Qsurround-mode maximum input v BYP = MONO = SP = LOW, SUR = HIGH, 13 17 _ v
voltage (surround speakers on) Qs LIN=RIN, f = 1kHz : : RMS
Mono/stereo conversion enhanced v BYP = SUR = LOW, MONO = SP = HIGH, 0.8 10 _ v
mode maximum input voltage M+ LIN=RIN, f = 1kHz : : RMS
mamum mputvolage (uround | Vs | BIP=SPELOWHONO=SUR=HGH, | oo | o ||
putvollag MS | LIN=RIN, f= 1kHz : : RMS
speakers on)
. BYP = HIGH, MONO = SUR = SP = LOW,
Bypass gain GeYPt | LINto FLOUT, RIN to FROUT, f = kHz -2 0 2 B
. BYP = SUR = HIGH, MONO = SP = LOW,
Bypass gain (surround speakers on) Ggyp> LIN to SLOUT, RIN to SROUT, { = 1kHz -2 0 2 dB
. BYP = MONO = SUR = SP = LOW, LIN to
Qsurround mode gain Gq FLOUT, RIN to FROUT, f = 1kHz 3.9 5.9 79 dB
. BYP = MONO = SUR = SP = LOW, LIN to
Qsurround mode crosstalk gain Gax FROUT, RIN to FLOUT, f = 1kHz -15 0.5 25 dB
. BYP = MONO = SP = LOW, SUR = HIGH,
Qsurround mode gain (surround) Gas LIN to SLOUT, RIN to SROUT f = 1kHz -23 -0.3 1.7 dB
Qsurround mode crosstalk gain G BYP = MONO = SP = LOW, SUR = HIGH, 19 04 91 4B
(surround) QXS | LIN to SROUT, RIN to SLOUT, = 1kHz : ' :
) BYP = MONO = SUR = LOW, SP = HIGH,
Qsurround enhanced mode gain Gq. LIN to FLOUT, RIN to FROUT f = 1kHz 4.7 6.7 8.7 dB
Qsurround enhanced mode crosstalk G BYP = MONO = SUR = LOW, SP = HIGH, 13 33 53 @B
gain QX+ LIN to FROUT, RIN to FLOUT, f = 1kHz : ' '
Mono/stereo conversion mode left- BYP = SUR = SP = LOW, MONO = HIGH,
channel gain GuL | IN=RIN, FLOUT, f = 1kHz 26 46 66 B
Mono/stereo conversion mode right- G BYP = SUR = SP = LOW, MONO = HIGH, 36 56 76 4B
channel gain MR LIN = RIN, FROUT, f = 1kHz : : :
Mono/stereo conversion enhanced G BYP = SUR = LOW, MONO = SP = HIGH, 24 44 6.4 @B
mode left-channel gain ML+ | LIN = RIN, FLOUT, f = 1kHz ' ' '
Mono/stereo conversion enhanced G BYP = SUR = LOW, MONO = SP = HIGH, 33 53 73 @B
mode right-channel gain MR+ LIN = RIN, FROUT, f = 1kHz . . :
Mono/stereo conversion mode G BYP = SP = LOW, MONO = SUR = HIGH, 38 18 0.2 4B
surround left-channel gain MSL LIN = RIN, SLOUT, f = 1kHz ' : :
Mono/stereo conversion mode G BYP = SP = LOW, MONO = SUR = HIGH, 16 04 04 4B
surround right-channel gain MSR | LIN = RIN, SROUT, f = 1kHz : : :
SCL clock pulse period to QS7785PF 100 - - ns
SCL clock HIGH-level pulsewidth t4 QS7785PF 40 - - ns
SCL clock LOW-level pulsewidth tp QS7785PF 40 - - ns
SDA setup time t3 QS7785PF 15 - - ns
SDA hold time ty QS7785PF 30 - - ns
STRB setup time ts QS7785PF 50 - - ns
STRB pulsewidth ts QS7785PF 100 - - ns
STRB hold time t; QS7785PF 50 - - ns

TEL:15013652265 Q0Q:38537442
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QS7785PF/CF
Rating
Parameter Symbol Condition - Unit
min typ max
SCL hold time (1C) tipsta | QS7785CF 40 - - Us
SCL setup time (1°C) tsu.sto | QS7785CF 4.0 - - s
SDA hold time (1C) thopar | QS7785CF 5.0 - - us
SDA setup time (1C) tsupar | QS7785CF 250 - - ns
(Sl%) clock HIGH-level pulsewidth e QS7785CF 40 _ _ us
SCL clock LOW-level pulsewidth (1C) tLow QS7785CF 47 - - s
SCL rise time (1°C) t QS7785CF - - 1000 ns
SCL fall time (12C) t QS7785CF - - 300 ns

Serial Interface Timing

3-wire (QS7785PF) timing

D D 6 O O T T D

SCL

STRB : : : / \

Pin Description

SDA Data signal. Sets mode settings. See “Operating Modes.”

SCL Clock signal. Data is read on the rising edge.

STRB Strobe signal. Mode switches occur on the rising edge of this signal.

I2C 2-wire (QS7785CF) timing

I°C address is {AD6 — ADO} = {1011011}

! 1
| UHD:STA | A CSUDAT 1 | 1 tusto i ¢
o T — | e
! )

CHIGH, § 3 i 3 tLow 3 3 CHD:DAT
Pin Description
SDA Data signal. Sets slave address and mode settings. Address value, {1011011}, is shown in the figure above. See “Operating Modes.”

SCL Clock signal. Data is read on the rising edge.

NIPPON PRECISION CIRCUITS—7
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QS7785PF/CF

FUNCTIONAL DESCRIPTION

Operating Modes

The QS7785PF/CF operating mode can be con-
trolled over either a parallel interface (P/S = HIGH)
or one of two serial interfaces (P/S = LOW). The

Output mode

operating mode, control pins and SDA signal rela-
tionship is shown in the table below. Refer to “Serial

Interface Timing” for the SDA signal format.

Control pins/SDA signal Output signals'
No. Input signals
BYP MONO SUR SP FROUT/FLOUT SROUT/SLOUT
1 0 0 0 0 Stereo Q -
2 0 0 0 1 Stereo Q+ -
Stereo only
3 0 0 1 0 Stereo Q Stereo Q1
4 0 0 1 1 Stereo Q+ Stereo Q1
5 0 1 0 0 Mono — Stereo Q -
6 0 1 0 1 Mono — Stereo Q+ -
Mono only
7 0 1 1 0 Mono — Stereo Q Mono — Stereo Q1
8 0 1 1 1 Mono — Stereo Q+ Mono — Stereo Q1
9 1 0 0 X Stereo bypass -
10 Stereo/Mono 1 0 1 X Stereo bypass Stereo bypass
11 1 1 0 X - Stereo bypass
12 Stereo only 1 1 1 X Stereo bypass Stereo Q1
1. —(dash) = no output signal.
X = indicates don’t care.
1=HIGH, 0 =LOW
Output signal description
Output signal Description
Stereo Q Mixed front-channel Qsurround processed signal and input stereo signal output
Stereo Q+ Same as Stereo Q with increased Qsurround signal component and reduced input stereo signal component.
Stereo Q1 Mixed surround-channel Qsurround processed signal and input stereo signal output.

Mono — Stereo Q

Mono signal converted to virtual stereo signal, and then processed in the same way as Stereo Q signals.

Mono — Stereo Q+

Mono signal converted to virtual stereo signal, and then processed in the same way as Stereo Q+ signals.

Stereo bypass

Input stereo signal is output as-is without processing.

Mono signals should be input on both LIN and RIN.

In output mode 1, the output signal is a mixed signal
comprising the front-channel Qsurround processed
signal and the input stereo signal, that is output on
the 2-channel front speakers only.

In output mode 2, the signal path is the same as in
output mode 1, but the surround effect is enhanced
by increasing the component of the Qsurround pro-
cessed signal and reducing the component of the
input stereo signal.

In output modes 3 and 4, both the front speakers and
surround speakers are used to form a 4-channel sys-

tem for a rich surround space. The front-channel sig-
nal is the same as in output modes 1 and 2. The
surround-channel signal is a mixed signal compris-
ing an enhanced surround effect Qsurround pro-
cessed signal and the input stereo signal.

In output modes 5 to 8, the input signal is a mono
signal. The mono signal is first converted to a virtual
stereo signal and then processed in the same way as
in output modes 1 to 4, respectively. In modes 5 and
6, the surround signal is output on 2-channel front
speakers only. In modes 7 and 8, the surround signals
are output on 4-channel front and surround speakers.
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In output modes 9 to 11, the input stereo signal is
output to the speakers without processing. The
bypass function works for both stereo and mono
input signals, and is used to listen to the original sig-
nals. In mode 9, the stereo signal is output on front
speakers only. In mode 10, the stereo signal is output

Center signal output

on both front and surround speakers. In mode 11, the
stereo signal is output on surround speakers only.

In output mode 12, the input stereo signal is output
on front speakers, and a surround effect enhanced
signal is output on the surround speakers.

Control pins/SDA signal’ Output signal
BYP MONO SUR SP AC cout
X X X X 0 -
X X X X 1 (RIN+LIN)/2
1. —(dash) = no output signal.
x = indicates don't care.
1 =HIGH, 0 = LOW
The center signal is output on COUT. See “Center Control.”
Bass boost mode
Control pins/SDA signal’ Output signal
BYP MONO SUR SP AC BASS FROUT/FLOUT SROUT/SLOUT cout
X X X X X 0 Bass boost OFF Bass boost OFF Bass boost OFF
X X X X X 1 Bass boost ON Bass boost ON Bass boost ON
1. x =indicates don’t care.
1 =HIGH, 0 =LOW
The bass boost function is used to enhance the bass frequency component. See “Bass Boost.”
Mute and power save
Control pins/SDA signal’ Output signal
BYP MONO SUR SP AC BASS | MUTE | PSAVE | FROUT/FLOUT SROUT/SLOUT cout
X X X X X X 0 0 Available Available Available
X X X X X X 1 0 - - -
X X X X X X 1 1 - - -

1. —(dash) = no output signal.
X = indicates don’t care.
1 =HIGH, 0 =LOW

When PSAVE is HIGH, the analog stages of the
device are turned OFF to save power. When MUTE
is HIGH, all outputs are muted.
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Speaker Arrangement

The QS7785PF/CF supports the following speaker arrangements.

—[37|RIN  SROUT|24}={"+
—[38|LIN FROUT|[26 D}J
CIN ZI Front Rear
COUT ZI Speakers Speakers
FLOUT M—{Q m
SLOUT| 23 =

Type A. Two front speakers in front and two surround
speakers in rear

seovtlz-==-1

—[37|RIN
—+B[UN  FROUT[E6}~=—{]]

CIN[21]

coutfa o=l
FLOUT M—{Q
SLOUT Mi{ﬂ

Type C. Front speakers and surround speakers in
front with actual center speaker

Type A

The front speakers are placed in front and the sur-
round speakers are placed behind the audience to
create a full rich enhanced space. Since the output
signal for each channel has undergone Qsurround
processing, the audio enhancement can be reduced to
an adequate level even for television and similar sig-
nals where the left and right channels are located
close to each other.

Type B

The front speakers and surround speakers are both
placed in front of the audience, perhaps because it is
not possible to place speakers behind the audience. If
the surround speakers are turned to face outwards, to
spread the surround signal, the surround effect can
be obtained.

seovtlz-w=-1

—[37|RIN
—»{38|LIN  FROUT M—{Q
CIN[21]
cour|[22] Q

FLouT[35}-+
stouTB—~= ]

Type B. Front speakers and surround speakers in

front
—»[37|RIN  SROUT MI’[Q
—»[38]|LIN FROUTM—»[Q
CIN[21 py
couT[22 R :

FLOUT[35}-+[
stoutz—~ ]

Type D. Front speakers and surround speakers in
front with center

Type C

A center speaker can be added in the center to repro-
duce vocal and speech signals for easy listening. The
center signal is output on COUT. The signal is com-
prised of LIN and RIN signals, producing a sound
image in the center.

Type D

If a center speaker is not available or not required,
COUT can be connected to CIN using a resistor and
the center signal is then added to the front-channel
signal. The presence of the center signal added to the
front channels reproduces the center signal sound
image with virtually the same effect as that obtained
using a center speaker. The connection using a resis-
tor can be utilized for voice and similar fixed-band
signals. See “Center Control” for a description of the
method.
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Center Control

The center signal output on COUT is enabled when
AC is HIGH.

This section describes the output function whereby
fixed frequency sound sources, such as vocal and
speech signals, can be output on the center signal. As
mentioned for “Type C” and “Type D” speaker
arrangements, the center signal can be output by
direct connection to a speaker or by adding the signal
to the front-channel output using a resistor connec-
tion between CIN and COUT.

Using a center speaker

When using a speaker, a capacitor Ca can be con-
nected between LPC and COUT, forming a lowpass
filter. The —3dB cutoff frequency of the filter is given
by the following equation.

fo 1
" 2nCaxRl1

Frequencies higher than voice tones are cut from the
signal sent to the center speaker for clear reproduc-
tion of voice-band signals.

Close when AC=H
Open whlen AC=L P

R2:10k

Cb:0.082uF

Close when MUTE=H _
~~ 1 Open when MUTE=L
—

Adding to the front-channel output

With this connection, the bass frequency components
can be removed from a signal. Capacitors Ca and Cb
and resistor Ra can be connected between CIN and
COUT to form a highpass filter. The —3dB cutoff fre-
quency of the filter is given by the following equa-
tion.

B 1
f= 2nCb(Ra + R2)

The input signal on CIN is added equally to both
front-channel outputs FLOUT and FROUT. Frequen-
cies lower than voice tones are cut from the signal
added to the front-channel outputs for clear repro-
duction of voice-band signals.

Speaker

Speaker

fi- 1 - —
2nCb(Ra+R2) 2nCaR1

R3
Ra+R2

GC=20-log ( )—6dB

V(FROUT)
or V(FLOUT)

Freq.

Center output frequency response

Note: Internal resistance value, R1 and R2, may vary + 15%.
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Bass Boost

With a signal input connected to BASCI1 and capacitor C are connected to form a lowpass filter.
BASC2, a bass boost function can be implemented. The lowpass filter signal and the original signal
When BASS is HIGH, resistors RA and RB and (RIN, LIN) are combined to boost bass frequencies.

RIN:
/LIN} - R1:20k R2:20k

| To Internal
36—
BASCI,

1 Basey
|

RA=10k  RB:10k

C:0.15uF

VRreFOUT

Close when BASS=H

- - -

Open when BASS=L

Bass boost connection (Gb = 6dB, f- = 300Hz)

Gb=20-log (1+ ﬁ)

[l _Ri
* RA+RB
RA-RB
27C RATRB

RI
14—
L IOg( *M,RB)

fi-fc-10 > 12R3RE

I
L Fre 1, (1 i)
i o T fuefc 10 2 R

fc=

0dB

Bass boost frequency response
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TYPICAL APPLICATIONS
Parallel Interface
5to 13V
1ok 10k 0.01uF  0.01pF 3300pF 3300pF }W}

TRO-15uF

- RIN =
3 [ LINIi
=P ok 10k Lo

4.7UF 39 cout 22— T
%{}—: MSC6 CIN[21]
] MSC LPC :

0.0220F }—:1 5 [20] 1our

40
41
42| Msc4 VREFIN [19
2700pF
MSC N.C.
’TWF“—@ 3 (18] 1our
44
45

VCC|31

QXBC1[30+—
QxBC2[29+
QXBC3[28}—
QXBC4[ 27
"N
~l
5

FROUT[26

QXAC1[35}—
QxaC2 34}
QXAC3[33}—
Qxac4 32—

FLOUT [25
o oo
SHEN
@
O |0
el
= |5
NS
_'El ~
5 &
mQ qeudig

£ BASCI[36
Z

O
¥}

C T T +
'W{ {44 msc2 VREFOUT [T7}———+
MSCI PSAVE [T6}———

1000pF

4]
8200pF
QX_L%@ S

O
_C 3
QXCC3{48 ]

e}
=
@)
o

QXDC1

7 |vDD
8 |p/S

5] Qxpcé
{G]GND
9] SP(STRB)
{10] MONO
{if]ac
[12] BYP(SDA)

SUR(SCL)

8200pF

o
2

T {3 ]xpCa

4] Qxpcs

8200pF 8200pF

|

D—O\O
D—O\O
O~ O

WETTIR

ua |j
5V

A capacitor for decoupling should be connected between supply and ground.
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Serial Interface
QS7785PF
5to 13V
10k 10k 0.01uF 0.01pF 3300pF 3300pF W}

0.15uF 47uE

£ || RIN > 7SROt - >
:: ' F 10k 1011<IN 8 BE) SO 4.7uF '
4.70F il 39] BASC2 couT E—{}W}
‘%o?ﬁ{ 40| msce CIN[21]
TZM{ —{41] mscs LPC [20] 10uF
'42700[,}{ 4z msc4 VREFIN [T9———
'w{ HZ3] M§§3 N.C.[T8] jour
'm{ 47 msca VREFOUT [T7}—{—¢

VCC|31

SC1
Qxac2 [38—
QXAC3 Ei
Qxac4 3z
QXBC1[30}—
QxBC2[29}
QXBC3[28]—
QXBCA 27

B
FROUT
FLOUT

E
ASC1]36
QXAC1 [35}+—

mnQ eudig

T MSC1 PSAVE [16
P
$2000F 46| Qxcct _ - [B MUTE
: — y ) .
gxccz Zlg g 8gcg 2o g
QXCC3 173 $9888828,258 o & T3SURGSCL) oL
o Q00 Jd US> a B =@
8200pF 8200pF 4 sTrB
5V
QS7785PF
510 13V
0k 10k 0.01uF 0.014F | 3300pF 3300pF }W}
. 4.7uUF
0.154F
I o | I [ [ [=] [2] [ [oo] [ [ [ir]
4.7uF | e |ea] [ [ |eo] [ [N] |N] | (S e
£—pp—|| RN 5 5 33390083 E5E SROUT )
U";"[ LINﬁzgégigﬁéééag24510U'1‘}W>"§
= }7 10k 10k 8= 000 o ddodﬁdﬂ‘—“w}é
A7uE 39| BASC2 cout [Z——zr £
0.15KF . . :
’—O?E“—E MSC6 an[z1]
— MSC LPC
’Tzul:“_: 5 [20] 104
1 27000 42| msc4 VREFIN [TO———
WHE MSC3 NC.[T8] 1o
’TM{ 4] msc2 VREFOUT [T7}—{—¢
p—————{45| msc1 PSAVE [T6}——t
1000pF ot
8200 FI@ QXCC1 = S FP———e
p 0O oh
o2zl S 5 8 8 9 e g [Eeass o
Qgcc3248 $g8888828., C U £ [EPRURGC sCL
" 000000 >& 53 I m ‘
| ] || [ [ [o] [ oo | |12 =] |
8200pF —Jp— DA
8200pF 8200pF

pemEme

N
=

A capacitor for decoupling should be connected between supply and ground.

NIPPON PRECISION CIRCUITS—14

TEL:15013652265 Q0Q:38537442



http://www.eehome.cn

QS7785PF/CF

NIPPON PRECISION CIRCUITS INC. reserves the right to make changes to the products described in this data sheet in order to
improve the design or performance and to supply the best possible products. Nippon Precision Circuits Inc. assumes no responsibility for
the use of any circuits shown in this data sheet, conveys no license under any patent or other rights, and makes no claim that the circuits
are free from patent infringement. Applications for any devices shown in this data sheet are for illustration only and Nippon Precision
Circuits Inc. makes no claim or warranty that such applications will be suitable for the use specified without further testing or modification.
The products described in this data sheet are not intended to use for the apparatus which influence human lives due to the failure or
malfunction of the products. Customers are requested to comply with applicable laws and regulations in effect now and hereinafter,
including compliance with export controls on the distribution or dissemination of the products. Customers shall not export, directly or
indirectly, any products without first obtaining required licenses and approvals from appropriate government agencies.

NIPPON PRECISION CIRCUITS INC.

4-3, Fukuzumi 2-chome

Koto-ku, Tokyo 135-8430, Japan
Telephone: +81-3-3642-6661
NIPPON PRECISION GIRCUITS INC. Facsimile: +51-3-3642-6638

http://www.npc.co.jp/
Email: sales@npc.co.jp

NC9818BE 2000.11
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