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YSS247

ASR

Analog Surround

m OUTLINE

The YSS247 is a stereo signal processing LSI with Yamaha's original wide surround and

control/loudness circuit.

With this LSI, it is possible to emphasize diffusion feeling of the sound when reproducing the stereo sound
with a compact type audio equipments such as a mini-component set and an amplifier built-in speaker.

Also, since this LSI processes analog signals as they are, no micro-processor, A/D, D/A or memory is

required.
m FEATURES
@® Wide surround Surround by amplitude phase conversion circuit
® Tone control BASS(100Hz*10dB) . TREBLE (10KHz* 10dB) —recommended
® Loudness Either tone control or loudness selectable
@® Others Wide surround ON/OFF switch

Wide surround wide control

Tone control ON/OFF switch

Tone control BASS, TREBLE control

All functions controlled by pin voltage
@® Operating voltage Wide operating voltage range from 3.0V to 5.5V
@® Package 20 SSOP(YSS247-E)

@ Process Silicon gate CMOS process
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m PIN CONFIGURATION
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m PIN FUNCTION

Pin No.

20 SSOP Pin name Function
1 WL, 3D Lch Wide Input
2 FOIL. 3D Lch Filter Output
3 FCL 3D Leh Capacitor
1 WR 3D Rch Wide Input
5 FOR 3D Rch Filter OQutput
6 FCR 3D Rch Capacitor
7 CIL. 3D Lch Capacitor
8 CR 3D Rch Capacitor
9 All. l.ch Input
10 AIR Rch Input
11 SW 3D & Tone Control  ON/OFF
12 AVDD Power Supply
13 AVSS GND
14 VREF Voltage Reference
15 AOR Rech Qutput
16 TBR Rch Tone Control(B)
17 TAR Rch Tone Control(A)
18 AOL l.ch Qutput
19 TBL Lch Tone Control(B)
20 TAL I.ch Tone Control{A)
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m DESCRIPTION OF PIN FUNCTION
1. WL (1 pin) Lch Wide input terminal
WR (4 pin) Rch Wide input terminal
The surround effect is provided when the FOL output is inputted to WL and the FOR output to WR,
both after the level adjustment.

2. FOL (2 pin) Lch Filter output terminal
FOR (5 pin) Rch Filter output terminal
Connect a capacitance between FOL and FCL and between FOR and FCR.

3. FCL (3 pin) Lch filter capacitance connection terminal
FCR (6 pin) Reh filter capacitance connection terminal
Refer to the above paragraph.
4. CL (7 pin) Lch filter capacitance connection terminal
CR (8 pin) Rch filter capacitance connection terminal

Connect a capacitance between CL and GND and between CR and GND.

5. AIL (9 pin) Lch analog input terminal
AIR (10 pin)  Rch analog input terminal
To AlIL, connect a capacitor and input the Lch signal.
To AIR, connect a capacitor and input the Rch signal.

6. SW (11 pin) Surround, tone control function on/off terminal
With 2 resistors (51k 2, 100k Q) connect one ends to this pin and connect the other ends to AVDD (ON)
or AVSS (OFF) surround (51k Q) and tone control (100k Q) function ON/OFF can be controlled.

7. AVDD (12 pin) Power supply terminal
Apply +3.0 to +5.5V voltage to the AVSS potential.
Connect a capacitance between AVDD and AVSS.

8. AVSS (13 pin) GND terminal
Analog signal reference voltage pin

9. VREF (14 pin) Operating voltage
(AVDD-AVSS)/2 potential is generated to provide the center voltage of the internal circuit.
Connect a capacitance between this pin and AVSS.

10.AOR (15 pin) Rch analog output terminal
AOL (18 pin)  Lch analog output terminal
With a capacitance connected to AOR and AOL, analog signals are output.

11.TBR (16 pin), TAR (17 pin) Reh tone control input terminals
TBL (19 pin), TAL (20 pin) Lch tone control input terminals
The Reh tone control circuit is formed by using the CR circuit among AOR, TBR and TAR.
The Leh tone control circuit is formed by using the CR circuit among AOL. TBL and TAL.
(Refer to the application circuit example.)
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m APPLICATION CIRCUIT EXAMPLE

Simple circuit example using ON/OFF switch

YSS247

1 YSS247 " zz{oop 00150
i e F s 3 it
r WL TAL = 4[/{/_?]»1%—] "-'W—( 47k "'
e | FOL TBL -———————
2200p 0 470 10u
——{F—= FcL AOL > 9% L MW—f—o LouT
15k ] _”_ 18k 33k
WR TAR [ 15k 4 T
T‘:‘ FOR TBR &——— —
470 100
—{—< Fcr AOR > W—}—o R-OUT
[r—Hﬁu'i: cL VREF (5
|E;: :EIOII
CR AVSS &
i . = GND (0v)
LIN o—H~—=AlL  AVDD[> 1 - VDD (45v)
10u
RIN o———c] AR SW [ six WIDE
i o—
100k
—
TONE
Circuit example with volume variable surround and tone control effects.
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The YSS247 can be used by changing the constant of the external parts according to application and
conditions. '
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m ELECTRICAL CHARACTERISTICS

1. Absolute maximum ratings

Item Symbol min. max. Unit
Power supply voltage AVDD AVSS—0.5 AVSS+7.0 \
Input voltage Vin AVSS—0.5 | AVDD+0.5 \'
Output voltage Vout AVSS—0.3 | AVDD+03 \'%
Storage temperature Tstg -50 125 &

2. Recommended operating conditions

Item Symbol min. typ. max. Unit
Power supply voltage AVDD 3.0 5.0 9.5 A
Operating temperature Top 0 25 70 &

3. Analog characteristics (Conditions : Ta=25"C, VDD=5.0V)

Item Symbol min. typ. max. Unit
Power supply current | VDD=5.0V — 10 = mA
Analog input voltage — 1.0 == Vrms
Analog output voltage — 1.0 - Vrms
Signal noise ratio [HF-A — 95 - dB
Distortion rate | VIms input 1 9505 | — %
Wide, Tone off :
Gain deviation = == 0.5 dB
Frequency P
dharactertetio 10Hz~50kHz| -3.0 — 0.5 dB
Input impedance — 30 — kQ
Input capacitance e s 15 pF
Center voltage — 25 — v




€ YAMAHA YSS247

m EXTERNAL DIMENSIONS
e YSS247-E (SSOP specification)
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The shape of the molded corner may slightly differ from the shape in this diagram.
The figure in the parentheses () should be used as a reference.

Plastic body dimensions do not include resin burr.

UNIT: mm
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Note: The storage and soldering of LSIs for surface mounting need special consideration.
For detailed information, please contact your local Yamaha agent.
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IMPORTANT NOTICE

1. YAMAHA RESERVES THE RIGHT TO MAKE CHANGES TO ITS PRODUCTS AND TO THIS DOCUMENT WITHOUT
NOTICE. THE INFORMATION CONTAINED IN THIS DOCUMENT HAS BEEN CAREFULLY CHECKED AND IS
BELIEVED. HOWEVER, YAMAHA SHALL ASSUME NO RESPONSIBILITIES FOR INACCURACIES AND MAKE NO
COMMITMENT TO UPDATE OR TO KEEP CURRENT THE INFORMATION CONTAINED IN THIS DOCUMENT.

2. THESE YAMAHA PRODUCTS ARE DESIGNED ONLY FOR COMMERCIAL AND NORMAL INDUSTRIAL
APPLICATIONS, AND ARE NOT SUITABLE FOR OTHER USES, SUCH AS MEDICAL LIFE SUPPORT EQUIPMENT,
NUCLEAR FACILITIES, CRITICAL CARE EQUIPMENT OR ANY OTHER APPLICATION THE FAILURE OF WHICH
COULD LEAD TO DEATH, PERSONAL INJURY OR ENVIRONMENTAL OR PROPERTY DAMAGE. USE OF THE
PRODUCTS IN ANY SUCH APPLICATION IS AT THE CUSTOMER'S OWN RISK AND EXPENSE.

3. YAMAHA SHALL ASSUME NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES OR INJURY
THAT MAY RESULT FROM MISAPPLICATION OR IMPROPER USE OR OPERATION OF THE PRODUCT.

4. YAMAHA MAKES NO WARRANTY OR REPRESENTATION THAT THE PRODUCTS ARE SUBJECT TO INTELLECTUAL
PROPERTY LICENSE FROM YAMAHA OR ANY THIRD PARTY, AND YAMAHA MAKES NO WARRANTY OR
REPRESENTATION OF NON-INFRINGEMENT WITH RESPECT TO THE PRODUCTS. YAMAHA SPECIFICALLY
EXCLUDES ANY LIABILITY TO THE CUSTOMER OR ANY THIRD PARTY ARISING FROM OR RELATED TO THE
PRODUCTS INFRINGEMENT OF ANY THIRD PARTY'S INTELLECTUAL PROPERTY RIGHTS, INCLUDING THE
PATENT, COPYRIGHT, TRADEMARK OR TRADE SECRET RIGHTS OF ANY THIRD PARTY.

5. EXAMPLES OF USE DESCRIBED HEREIN ARE MERELY TO INDICATE THE CHARACTERISTICS AND
PERFORMANCE OF PRODUCTS. YAMAHA SHALL ASSUME NO RESPONSIBILITY FOR ANY INTELLECTUAL
PROPERTY CLAIMES OR OTHER PROBLEMS THAT MAY RESULT FROM APPLICATIONS BASED ON THE
EXAMPLES DESCRIBED HEREIN. YAMAHA MAKES NO WARRANTY WITH RESPECT TO THE PRODUCTS, EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR USE AND TITLE.

6. YAMAHA MAKES EVERY EFFORT TO IMPROVE THE QUALITY AND RELIABILITY OF ITS PRODUCTS. HOWEVER,
ALL SEMICONDUCTOR PRODUCTS FAIL WITH SOME PROBABILITY. THEREFORE, YAMAHA REQUIRES THAT
SUFFICIENT CARE BE GIVEN TO ENSURING SAFE DESIGN IN CUSTOMER PRODUCTS SUCH AS REDUNDANT
DESIGN, ANTI-CONFLAGRATION DESIGN, AND DESIGN FOR PREVENTING MALFUNCTION IN ORDER TO
PREVENT ACCIDENTS RESULTING IN INJURY OR DEATH, FIRE OR OTHER SOCIAL DAMAGE FROM OCCURRING
AS A RESULT OF PRODUCT FAILURE.

7. INFORMATION DESCRIBED IN THIS DOCUMENT: APPLICATION CIRCUITS AND ITS CONSTANTS AND
CALCULATION FORMULAS, PROGRAMS AND CONTROL PROCEDURES ARE PROVIDED FOR THE PURPOSE OF
EXPLAINING TYPICAL OPERATION AND USAGE. THEREFORE, PLEASE EVALUATE THE DESIGN SUFFICIENTLY AS
WHOLE SYSTEM UNDER THE CONSIDERATION OF VARIOUS EXTERNAL OR ENVIRONMENTAL CONDITIONS AND
DETERMINE THEIR APPLICATION AT THE CUSTOMER'S OWN RISK. YAMAHA SHALL ASSUME NO
RESPONSIBILITY FOR CLAIMS, DAMAGES, COSTS AND EXPENSES CAUSED BY THE CUSTOMER OR ANY THIRD
PARTY, OWING TO THE USE OF THE ABOVE INFORMATION.

Notice |The specifications of this product are subject to improvement changes without prior notice.

- ~ YAMAHA CORPORATION ————

AGENT Address inquiries to:

Semiconductor Sales & Marketing Department

W Head Office 203, Matsunokijima, Toyooka-mura
Iwata-gun, Shizuoka-ken, 438-0192, Japan
Tel. +81-539-62-4918 Fax. +81-539-62-5054

B Tokyo Office 2-17-11, Takanawa, Minato-ku,

Tokyo, 108-8568, Japan

Tel. +81-3-5488-5431 Fax. +81-3-5488-5088
W Osaka Office  3-12-12, Minami Senba, Chuo-ku,

Osaka City, Osaka, 542-0081, Japan

Tel. +81-6-6252-6221 Fax. +81-6-6252-6229
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