Everywhere you imagine. ' QE NE SAS

WxYR 5Fo/09

WwWww.renesas.com



VATALAICRBERERSZRODANDEZIEAD
WY ADF—T14FHIC

Renesas ICs for audio products provide
your system with optimum presence.
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Technologies including digitalization and muilti-channeling,

home audio, car audio, mobile audio, and various AV units are now available
anytime and anywhere to deliver a high audio quality.

Renesas offers optimum chip solutions for your system to enhance

the unit performance and ensure the presence of sound.

With downsizing and low-power consumption design through

one-chip technology as well as a chipset tailored to your system needs and

an evaluation board to reduce the development term, Renesas is expanding

the future of the “audio” world hand in hand with
the manufacturers of assembled products. «

P.03:-:-:- Application

P.O5: - Digital Amp

P.13 - aail Sound Multiplex

P15--:--.. ASP

ERIGLELLLEE ASP Car Audio

[P 2)9}0080800 ASP AV Amp/DVD Receiver

:{EN ESAS P27 ASP Mini Component .

Everywhere you imagine. ESSLELELEL ASP Tv/DVC Audio

[2LE) 7/ 0000000 ASP General Purpose Electronic Vol

[P E¥Sonc0000 Karaoke Processor

EREAILEEELEE Cassette Deck IC

RIA'SLECLLEL 3D Sound

EASHELELEEE Peripheral IC for Car Audio

PAS GEELEELE Lip Sync

EASIEELELLE Rhythm & Phrase

RIS OLEELEL Evaluation Boards

PAGKIEELELEE Type No. Index

w Y =

ICs

for audio products



Applications 7our—v=s>

Car Audio’s System Diagram Mini Component Stereo’s System Diagram
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Digital Amp

FIIINF T Digital Amplifiers

FFOTADCIITIZIVEBRDT I IV > TR,

Realize Digital Amplifiers System for Analog Input type or Full Digital type

[FI2 Principle
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A loudspeaker is driven by switching a power supply with the pulse width modulated audio signal so as high efficiency to get.
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Realize the marvelously small heat loss compare to conventional class A, class B power amplifier. (energy saving,
a miniaturization, and ecology.)

Analog
Amp.

Digital
Amp.
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B Renesas Digital Amplifier of practicality and originality
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@High Performance Device of the industry highest level
Low Distortion, Low Noise(Vno=below 50uVrms@A-Weight
Filter)
@Built-in Various powerful protection circuits.
@Built-in Automatic recovery circuit from a protection state.
No need MCU control / with a monitor pin
@®Digital coupling by PWM input port is available.
@The disturbance noise to AM radio is reduced by original
variable carrier circuit .
Variable range of carrier frequency : As wide-range as 350kHz to 2MHz
@High fidelity sound by pulse feedback
High PSRR without influence of supply voltage change — No
need switching power supply
@Powerful measure against an allophone
Reduce the POP sound at the time of power supply ON/OFF
and the shocking noise at the time of protection ON.
@®Master/Slave mode supports Multi channel system without a beat noise.
@A set design is easy at low EMI.
The technical support by the data accumulation which used the
measurement site is possible.
@It is efficient and a large output is possible only at board heat
dissipation.
More than 90% efficiency and the continuation output of

effICIGHCY ‘ High-efficiency Coo| 15Wx2ch and 10Wx2ch is possible at board heat dissipation
1 @Rich lineup
i , iy According to the request, SE/BTL and the 5W-50W output are
Sound : Sound selectable..
: @®Package lineup according to mounting conditions
1
1
1
1
Downsizing
Heat ; s __gi
1
sink ' .
1
1 Cgli!llglalct Function Type No. Package Power Supply MCU I/F Features
1
: M61571AFP 52pin HSSOP +10v/21V — Output Power 50W x 2
: M61571BFP 52pin HSSOP 12V — Output Power 10Wx2
1
1 R2A15105SP 52pin HSSOP +10v/21V — Output Power 50W x 2
1
! R2A15105SN 52pin HSSOP 12V — Output Power 10Wx2
R2A15107SP 52pin HSSOP +10v/21V — Output Power 50W x 2
R2S15102NP 20pin QFN 25V — Output Power 15Wx2(SE), 30W X 1(BTL)
UG Bl R2A15106NP 20pin QFN 25v = Output Power 15Wx2 (SE), 30Wx 1(BTL)
Amplifier
R2A15108FP** 48pin HTQFP 15V — Output Power 15Wx2
R2A15108SN** 52pin HSSOP 15V = Output Power 10W X2
R2A15108SP** 52pin HSSOP 17V — Output Power 30W x 2
R2A15112FP** 48pin HTQFP 21V — Output Power 15Wx2 (SE), 30W X 1(BTL)
R2A15112NP** 28pin QFN 24V — Output Power 1T0W X2 (SE), 20W X 1(BTL)
R2A15113FP** 48pin HTQFP 24V — Output Power 15W X2 (SE), 30W X 1(BTL)
MB5881AFP 42pin SSOP 1.8V/3.3V 3-Wore serial PWM Processor with Headphone Output
Processor
MB5882AFP 80pin QFP 1.8v/3.3V I°C Bus 4ch PWM Processor
Power Driver M6 1555FP 100pin HQFP 14.4Vv = Output Power 50W x4

**Under Development
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Digital Power Amplifier with
15W/80x2ch

R2A15108FP**
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It corresponds to 11-19V power supply., and the continuation
output of TB5W+15W is possible. Reduce many parts from former.

10W/80X%2ch
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Digital Power Amplifier with
10W/80x2ch

R2A15108SN**

11 ~24VERICHILL. FE1EBER T
10W+10WDiERtHah A BE

It corresponds to 11-19V power supply, and the continuation
output of TOW+10W is possible at the single layer board.
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® Features

@Output power : 15Wx2ch when RL=8Q, VD=15V, and THD=10%
Note that when continuously operated at 10W(or more)x2ch,
soldering on-board heating part to exposed die pad or mounting
an external radiator is required.

@Built-in Nch MOSFET for 2 channels of BTL for output drivers

@Built-in various detection function for overcurrent, overheat,
and low voltage @Built-in output DC offset detection circuit

@Built-in monitor pin for error detection

@Overcurrent detection level adjustable by external resistor

@Carrier frequency adjustable by external resistor

@Gain setting changeable for programmable 4 stages
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m Features

@Output power : 10Wx2ch when RL=8Q, VD=12V, and THD=10%

@Built-in Nch MOSFET for 2 channels of BTL for output drivers

@Built-in various detection function for overcurrent, overheat,
and low voltage @Built-in output DC offset detection circuit

@Built-in monitor pin for error detection

@Overcurrent detection level adjustable by external resistor

@Carrier frequency adjustable by external resistor

@®Gain setting changeable for programmable 4 stages
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m Characteristics

BIREE  B—ERI}E 11V ~ 24VHEE
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m Characteristics

@®Power-supply voltage : single-power operation with recommended
voltage of 11 to 24 V @Speaker Impedance : operating from
4 to 8() @Package : 48pin HQFP

**Under Development

@Power-supply voltage : single-power operation with recommended
voltage of 11 to 24 V @Speaker Impedance : operating from
4 to 8Q2 @Package : 52pin SSOP

**Under Development
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Digital Power Amplifier with
30W/40x2ch

R2A15108SP**
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It corresponds to 11-19V power supply, and the output of
30W+30W is possible by using an external heat sink.

Digital Amp =vsL7>>
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Digital Power Amplifier with
15W/80x2ch

R2A15113FP**
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It corresponds to 11-19V power supply, and the continuation
output of 1B5W+15W is possible by PWM input.

Reduce many parts from former.
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® Features

@Output power : 30Wx2ch when RL=40Q, VD=17V, and THD=10%
Note that mounting an external radiator is required.

@Built-in Nch MOSFET for 2 channels of BTL for output drivers

@Built-in various detection function for overcurrent, overheat,
and low voltage

@Built-in output DC offset detection circuit

@Built-in monitor pin for error detection

@Overcurrent detection level adjustable by external resistor

@Carrier frequency adjustable by external resistor

@Gain setting changeable for programmable 4 stages

mIREEMERE

Q@EREE  E—BRENE 11V ~ 24V
O AE—H (RHAVE—FVRE) 4~80 @/\vr—:5228S0P

® Characteristics

@Power-supply voltage : single-power operation with recommended
voltage of 11 to 24 V

@Speaker Impedance : operating from 4 to 8Q

@®Package : 52pin SSOP

**Under Development
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B Features

@Correspond to PMW input

@Output power : 15Wx2ch when RL=8Q, VD=18V, and THD=1%
Note that mounting an external radiator is required.

@BUuilt-in Nch MOSFET for 2 channels of BTL for output drivers

@Built-in various detection function for overcurrent, overheat,
and low voltage @Built-in output DC offset detection circuit

@Built-in monitor pin for error detection

@Overcurrent detection level adjustable by external resistor

@®Gain setting changeable for programmable 4 stages

mREEEAE

BREE | B ERBE 11V ~ 1OVHEE
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m Characteristics

@Power-supply voltage : single-power operation with recommended
voltage of 11 to 19V @Speaker Impedance : operating from
4 to 800 @Package : 48pin HQFP

**Under Development
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Digital Power Amplifier with
15W/40x2ch

R2A15112FP**

R2A 151 06NPOD#%{ik,
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The inheritor of R2A15106NP.

The continuation output of 15W+15W is possible at board
heat dissipation.

10W/80QX2ch
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Digital Power Amplifier with
10W/80x2ch

R2A15112NP**

R2A 151 068NP®D#%k,

EARECT 1 OW+ 1 OWDERTHHFIH AT BE

The inheritor of R2A15106NP.

The continuation output of TOW+10W is possible at board
heat dissipation.
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B Features

B Features

@Output power:
at SE construction 15Wx2ch4Q, VD=21V, THD=10%)
at BTL construction 30Wx1ch(8Q, VD=21V, THD=10%)
@®The RENESAS original circuits realize high power efficiency,
low noise and low distortion characteristics.
@Built-in Nch MOSFET for 2 channels of BTL for output drivers
@®No Pop sound @Built-in various detection function for
overcurrent, overheat, and low voltage @Built-in monitor pin
for error detection @Overcurrent detection level adjustable
by external resistor @Carrier frequency adjustable by external
resistor @Built-in Mute and Stand-by function
@®Gain setting changeable for programmable 4 stages

@Output power:
at SE construction 10Wx2ch(8Q, VD=24V,THD=10%)
at BTL construction 20Wx1ch(8Q, VD=18V, THD=10%)
@®The RENESAS original circuits realize high power efficiency,
low noise and low distortion characteristics.
@Built-in Nch MOSFET for 2 channels of BTL for output drivers
@®No Pop sound @Built-in various detection function for
overcurrent, overheat, and low voltage @Built-in monitor pin
for error detection @Overcurrent detection level adjustable
by external resistor @Carrier frequency adjustable by external
resistor @Built-in Mute and Stand-by function
@Gain setting changeable for programmable 4 stages

mARAEMRE

B ARAELRE
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m Characteristics

m Characteristics

@Power-supply voltage: single-power operation with recommended
voltage of 11 to 25V @Speaker Impedance : operating from
4 to 80 @Package : 48pin HQFP **Under Development

@Power supply voltage : single-power operation with recommended
voltage of 11 to 25V @Speaker Impedance : operating from
4 to 800 @Package : 28pin QFN

**Jnder Development
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15WX2ch (SE)/30Wx1ch (BTL)
Digital Audio Power Amplifier

R2A15106NP
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Its is possible to replace the comventional analog to
Digital system for analog input type Digital Amplifier for
FPD-TVs

Digital Amp zvsL7>7

50W/40QX%X2ch
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50W/40x2ch

Digital Power Amplifier

R2A15107SP

R— LA —T 1 F RICHEFESIN

Nch MOSFETZREUIZ1 FvTITI5)IL77 2 TIC
1 chip Digital Amplifier IC built-in

Nch MOSFET developed for home audio system.
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B Features

@®Maximum Output Power
at SE construction 15Wx2ch (VD=25V, 60)
at BTL construction 30WxX1ch (vVD=21V, 80Q)
(When solder the thermal pad with the printed-circuit board directly)
@®The RENESAS original circuits realize high power efficiency,
low noise and low distortion characteristics.
®No Heat-Sink  @No Pop sound
@Built-in various protection function
(Over Current, Over Temperature and Under Voltage)
@Built-in Mute and Stand-by function

m AR RE

@FRETE . 10V~25V
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m Characteristics

@Power supply voltage : from 11V to 24V
@Speaker Impedance : operating from 4 to 8Q
@Package : 20pin power QFN

@17V ITrFOIFPYITNSTIZIVFZ VINEGICEIRZ ATHE
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B Features

@®Replacement from the analog amplifier system to the digital
amplifier system easily available by 1chip

@Output Power : Maximum 50W (RL=4Q, VD=21V, THD=10%, BTL)

Ratings 35W (RL=4Q, VD=18V, THD=10%, BTL)

@RENESAS original circuits realize low noise and low distortion
characteristics. @High Power Efficiency

@Built-in 2channels (BTL) output drivers by Nch MOSFET

@®High Speed Switching

@Built-in various protection function (Over current,Over
temperature,Under voltage)

@External Clock Input available

B ARHEMRE

OESIKER 1 0.01% OME:85% @FTIFILTURSA/HBIR
BE:9V~11V @EARBREE  10V~24V @AE—71 (¥
AVE—FURE) 4~80 @/\wr—T 1 52E)\T—SS0P

m Characteristics

@Total Harmonic Distortion : 0.01% @Power Efficiency : 85%
@®Power supply voltage for digital Pre-driver stage : 9V to1 1V
@Power supply voltage for power stage : 10V to 24V
@®Speaker Impedance : operating from 4 to 8Q

@®Package : 52pin power SSOP

10



Digital Amp svsL7>7

10W/80Qx2ch FUFIWTVTRTOEYY 4¢h (50W at 4Q) 7T I I A =T 47 FIFIVT 2 THS50WX4ch
FIZIWIND—=T T RrSeEssamEERlSHa PR IIEL IN\9—=7>7 (S-Master) YU—X INT—RSAIX
10W/8QX2ch 4ch (50W at 4Q) Full Digital 50Wx4ch Power Driver for

Digital Power Amplifier Digital Amplifier

M61555FP™

TURSA){&ENch  MOSFET TR ST

50W (4Q)X4chDFTI5)VIND—F > TZ=FEIT
Realize 50WQ)x4ch Digital Power Amplifier consisted of
pre-driver and Nch Power MOSFET.

Audio Power Amplifier

M65882AFP™*

R2A15105SN /M61571BFP MG5881AFP

42>/SSOPDT)LFIF)L77 > TR7ZO6vH,
ANYRTFVHATHIS

A 42pin package Processor IC for Fully Digital Amplifier.
Correspond to output for Headphone.

H—F—FTAF BT IZIVVRAT L7ZRIRTD

4ch 1)\ —IDOPWMZTOtvH

4ch 1Package PWM Processor realized fully digital system
for Car Audio

EERE) T —IICRDE—hI VT RAD
1FvITIZ)7TC

1 chip Digital Amplifier IC without Heat-Sink by
a package of back heat dissipation

11

HBA1
g
IN1 Levell Vb1 ]
Shift
OUTA(!
% I
ASP >
M61529FP -%’ 1
M62420FP Renesas
etc. Original HBB1 ﬂ
Architectural
Processor VD?1
ontrol hiff
Shif puTB1
Electronic| T
Volume I *
GND1
B
Over Temperature| | VDD Under QOver current
defector Voltage detector, detector
IN2) OUTA2
oy
Same above 1ch oyTe2!
i
T T T
1 1 !
! ! i

MCKSEL Fsol FsoCKDXisoQUT  XisolN SFLAG
M65881AFP
O—0O—0O—=0 O

Clock Clock
Xisi IN (O~ Generator Generator
(Primary) (Secondary)

Driver

g

Low Pass
Filter/
Headphone
mp.

Sampling
Rate [~ Gain
Converter Control

Digital

Serial

Contiol INITMUTE

O—0O0—0 O
SCDT SCSHFTSCLATCH  INIT  NSPMUTE

Mcu

m R

BRE

@ L/\D— &K 10W (RL=8Q, VD=12V, BTL#K. t—bZ2 I/ R)
@ L HLCT«ILEFLU AL AR

@ L HBEDBAYC KD R/ X ARTERZERIR

@/ \D—EBREAEB5% EEFZHMER

@RS THICNch MOSFETZBTL2ch PR

@/ \ AN AE—RRAYF U I7ZRIR

@JFEH24E YN TUV I —b OV IN—FNE,
AIMES YTV I —h32kHz~192kHz (FRR24E W) Bk
ARBDT VT IVATTTH— VBRI

OL/RBIUFIZILT A IVNO—)UIEENE @IEHBIHLALIA—T D
VIRZa—MEEE @TILFFTRILDTCHDERRENEIST T

O\ RT3 S im TR

B Features

B Features

@Output Power : Maximum 10W (RL=8Q, VD=12V, THD=10%, BTL,
Heat-Sink less)

@Able to correspond to LC filter less

@®The RENESAS original circuits realize low noise and low
distortion characteristics.

@Built-in 2channels (BTL) output drivers by Nch MOSFET

@High Power Efficiency over 85%

@®High Speed Switching

@Built-in asynchronous 24bit Sampling Rate Converter
Input Signal Sampling Rate from 32kHz to 192kHz (24bit
Maximum) Correspond to 4 kinds of Digital Input Format

@Built-in L/R Independent Digital Gain Control

@Soft Mute with Exponential Curve

@Correspond to Synchronous Operation for multiplex use

@Headphone Output pins

B RAELRE

mIREEEAE

@7 OJEEEREE 1 12V

@5 IF)ILTURSA)\RHEREE : 12V (M6157 1BFPMDI)
OLIREREBE TS 12V HEIMEBRELHHE  8V~24V
OAE—H (RIAVE—FVB) : 4~80Q

@)V — 1 52K/ —SS0P

m Characteristics

@Power supply voltage for analog circuit : Rating12V

@Power supply voltage for digital Pre-driver stage : Rating12V
(MB1571BFP only)

@Power supply voltage for power stage : 12V, Recommended
operation supply voltage renge : from 8V to 24V

@Speaker Impedance : operating from 4 to 8Q

@Package : 52pin power SSOP

OVRyoOvT 1Rl 256Fs/512Fs 2kfill : 1024Fs/512Fs
OANESTH—<wh #EEH MSBTF—Xb (16/20/24bit)
HUEESH MSBI7—RI (24bit) /#5E8 LSBI7—2RI (24bit) IPS (24bit) [T
O ANESTTUIL—K 32kHz~192kHzZM .
@I~ O—)UiEE +30dB~—oodB : —96dBZ&FTI30.1dB
stepdlfHin] R/I\GREMBE—138dB @/\vo— 428> SSOP
O@E=FEE OVwIER : 1.8VE10%.PWM/\wT788 1 3.3V+E10%

m Characteristics

@®Master Clock
Primary Clock : 256Fs/512Fs Secondary Clock : 1024Fs/512Fs
@®Input Signal Format :
MSB First Right Justified (16/20/24bit)
MSB First Left Justified (24bit), LSB First Right Justified (24bit) 12S (24bit)
@®Input Signal Sampling Rate from 32kHz to 192kHz
@Gain Control Function : +30dB to —eedB (0.1dB step until —96dB),
—138dB Minimum @Package : 42pin SSOP @Supply Voltage
Logic Block : 1.8V%£10%, PWM Buffer Block : 3.3V+10%

DSD 1/8
Q

LRCK 24bit

BCK Level

Condenser

Digital 4 Channel Driver IC

(1 Channel A NDH#FRR)

4ch Processor IC
M65882FP

L—h&/N\32kHz &A192kHz (FReR24EwH) Wit @YV Ih=a—b
BE(MCUORRDHMEL) @SA-CDIES (B64fs 1bit.fs=44.1kHz) (C
Nt @BERBEZEMREAADCZNEL. BENT 1 KR ZIEE

O RXYRNYI—AISEEFUCHEDACEDI/FRE @LEAHo70vIRYT

AN T—F/3O—)UESD3.3VITIL @2F v IHEAKICKD8chBLE/
SA-CDVILFBEMIN

B Features

@Built-in 24bit Sampling Rate Converter from 32kHz to 192kHz

(24bit Maximum) @Soft Mute Function(correspond to MCU
command only) @Correspond to SA-CD signal(64fs 1bit,
fs=44.1kHz) @Automatic gain adjustment function built-in ADC
for supply voltage change detection. @Built-in external DAC
output I/F interlocked with master volume @3.3V correspondence
of output clock and input data / control signal @Correspond to
8ch play/SA-CD multi play by 2 chip composition.

A

O XRXyY—o0Ovy 1kl . 256Fsi/512Fsi(Fsi: 32.44.1.48kHz)

2XM):1024Fso/512Fso (Fs0:32~56.25kHz) @AHIESI4—
TWNBIEESOMSB I 7 — A #%555HMSB/LSBT7— M. IPSICH i @A
HESYTUIL—K 32.44.1.48.64.88.2.96.128.176.4.
192KHZE. @4chIRIZTIY Lo+ >0 —) UHEENEH+96dB~
-138dB.-o0dB ! -96dB&TIF#0.1dB stepfllfHin] @3XAX 2F—K
FEIRA  16Fs : 6bit/6bit @IFC/\XHfH @/Cvo—I: 80EVQFP
BIREEDOYVYIEE 0 1.8VE10%. PWM/\T7E8 1 3.3VE10%

B Characteristics

@®Master Clock Primary Clock : 256Fsi/512Fsi (Fsi: 32, 44.1,

48kHz) Secondary Clock : 1024Fso/512Fso (Fso : 32 to
56.25kHz) @Input/Output Signal Format MSB First Right
Justified, MSB First Left Justified, LSB First Right Justified, I°S

@®Input Signal Sampling Rate 32, 44.1, 48, 64, 88.2, 96,

128, 176.4, 192kHz @Built-in 4ch independent digital gain
controller +96dB~-138dB, -=dB: 0.1dB Step until -96dB

@Third Order AX a mode selectable (16Fs:6bit/5bit) @I°C bus

control @Package : 80pin QFP @Supply Voltage Logic
section : 1.8V=*10%, PWM buffer section : 3.3V=+10%
**Under Development

65882
Sampling Control —§< Rate Overand Under | | Over-temperature | | Over-Current
. DATAF comverer | | +3?dB 4z Voltage Protection Prc(egtion Protection Condenser
DATAR —% Lc
Aok = e Digital Stand By, Direct Mute Bootstrap
o8 — Volume INB
o Lc = O—C
e [a ] e
PWM
._L == [pww ]
Lc
O Filter K —» 1 :ﬁ
O-R1} — ! >
i
1024 Fso / 512 Fso
m R niEE
@EFH24 YN Y TUY IOV IIN—YARE ANESTTUVD @t/ tT—

BAK BOW (RL=40. VD=16V. ARk 1. BTLAER)
ER 25W (RL=4Q.VD=14.4V, THD=10%. BTL#&AL)

@IS THICNch MOSFETZBTL4ch7 M
O ANSYTRIAA —FRE
@S TRRELIFEAEL
B a—bh- XS B ERRE L.
BELRFEDRE . BET Rl REDIES
ORI\ ABBEROY AL Ib=1—EEAE
@/\vr— 1 100EY J\T—QFP
OEREX | EHE14.4V
HEIIFEIREE 10.5~16V

B Features

@Output power

Maximum 50W (RL=4Q, VD=16V, square wave output, BTL)
Rating 25W (RL=4Q, VD=14.4V, THD=10%, BTL)
@Built-in 4ch BTL s Nch MOSFET for output drive.

@Built-in Diode for a bootstrap
@Built-in Various protection circuits

Over current protection circuit for Load short, VDD short and
ground short, Overheating protection circuit, Over/Under voltage

protection circuit
@Built-in standby circuit and direct Mute circuit
@Package : 100 pin Power QFP
@®Supply voltage :

Rated 14.4V

Recommendation operation range 10.5 to 16V

**Under Development
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Sound Multiplex

SRFSEIC
Sound Multiplex IC

HFRPD77FOTTVEGXICHIT D AT F . —HEEBOXSE
DEFRSERESZEH.

Decoding the sound multiplex signal sauch as stereo or bilingual in the
analog TV broadcast in the world

TV System Block Diagram

Sound
Multiplex

Decoder

EE%ET 15

Electronic Volume Series

Digital Amp. Series

TV Sound Standards TV&E

AT

|
i

Color System

PAL

SECAM-East

SECAM-L

NTSC

NTSC, PAL

TV System

B/G

D/K

M/N

FM-Radio

Carrier Carrier
Frequency 1 Frequency 2
(MHz) (MHz)
BI5; 5.7421875
5.5 5.85
6.0 6.552
6.5 6.7421875
6.5 5.85
6.5 6.2578125
6.5 5.7421875
8.5 5.85
45 4724212
45
45
4.5

Sound Standard

FM-Stereo (A2)
FM-Mono/NICAM
FM-Mono/NICAM
FM-Stereo (A2, D/K2)
FM-Mono/NICAM (D/K., NICAM)
FM-Stereo (A2, D/K1)
FM-Stereo (A2, D/K3)
AM-Mono/NICAM
FM-Stereo (A2)
FM-FM (EIAJ)
BTSC-Stereo + SAP

FM-Stereo Radio

Broadcast e.g.in:

Germany
Scandinavia, Spain
UK, Hong Kong
currently no broadcast
China. Hungary
Slovak. Rep.
Poland
France
Korea
Japan
USA., Argentina

USA

NICAM/A23%H it
BEZETI—5
Sound Multiplex Decoder for NICAM/A2

R2A15504SP*

NICAM/A2 2R T T IHU.

I—0Ov/)\ PIFHXOE I CEATRE

IC that can be used for whole area European and Asian
terrestrial TV broadcasts.

Sound Multiplex sE£s5IC

NICAM/A2/BTSC/EIAJ* it
BEZETI—45

Sound Multiplex Decoder for
NICAM/A2/BTSC/EIAJ

R2A15505SP"

NICAM/A2/BTSC/EIAJZ AT AC
TG, EHFCERTIRE

IC that can be used for world wide
TV broadcasts.

DVDDi(IDVSS IVD@@VSS AVD@IAVSS DVDDilDVSS IVD@(‘];VSS AVD@AVSS
g g
S OT| AeC H ADC > Decoder /EA%% SrOT] AGC [ ADC > Decoder
VREF1 ]:(I VREF1 ]:(I
CLK ] CLK ]
Generator Generator
RESomia’ | [seereri @] Fomat B e Gonor | [seEPER Format BA
12C bus IIF L 12C bus I/F L
TEST TEST
BiSE L=
@ RT KRG : @ AT LNFFHE
NICAM/A2/FM mono/AM mono NICAM/A2/BTSC/EIAJ/FM mono/AM mono
@AGCICKBD AN LFEE @AGCICKRD AN LT
@SIFATAADCHE O@SIFANAADCHE
@12C/ Al @°C/ Xl

O IINA—T A AV T—TITAX(PS Tx—<whH)
ODACHE: : T O—FH/NMEEADDYIDEZ T
@ AT LIRS/ HAE—RDEEMRN
@24 //NBY) vl —
@EIREX
PFOJEREBE.I/0/\W I FEIREBE : 3.3V
ABOVYIEREE : 1.5V

O IYINF—TAAAVET—TIAX(PS THr—<wh)
ODACHE : T I—F /N MEEADDUIOER T
@R LIRS/ HAE—RDEERE
@24/ INEY\wir—2
O@EREL
FFOJEREE.I/0/\WIPEREE : 3.3V
AEBOVYIERBE : 1.5V

m Features

m Features

@Correspondence standard :
NICAM/A2/FM mono/AM mono
@Stabilization of input level with AGC
@Built-in SIF ADC
@®I°C bus Control
@Built-in Digital audio interface (12S format)
@Built-in DAC : Available to chage Decode output/External
Direct input
@Automatic standard detection.
@Automatic sound selection for TV application.
@®Package : 24pin SSOP
@®Supply Voltage
Analog . I/0 block : 3.3V
Logic block : 1.5V

*New Product

@®Correspondence standard :
NICAM/A2/BTSC/EIAJ/FM mono/AM mono

@Stabilization of input level with AGC

@Built-in SIF ADC

@®IC bus Control

@Built-in Digital audio interface (I°S format)

@Built-in DAC : Available to chage Decode output/External

Direct input
@Automatic standard detection.
@Automatic sound selection for TV application.
@®Package : 24pin SSOP
@®Supply Voltage
Analog . 170 block : 3.3V
Logic block : 1.5V

*New Product
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ASP +—> 4355 )70tvd IC

Car AUudio »-+—s«tmasp

B DB S L. DSPORRIEEFEH|EZ B 8ElC I ©SCF (Switched Capacitor Filter) #fiia &S,

Employing the SCF (Switched Capacitor Filter) technology which reduce some external parts and enables various control like DSP.

SCFODFE Principle of SCF

EERER AN YFR - F v\ - T )LFEGHICKD. MOV T IR ED EDEBR D EEE. #2aDINEHEICHES

High performance switched capacitor Filter technic support external component reduction and miniaturizing of equipment.

ASP

F—F1+FoF)ILoOEYYIC

Audio signal processor IC

IV =23V (U cE8IE oAV 77V IZED
ASPI—X

ASP series which is proud of the abundant Lineup
according to application

—

EHUSOV T UHICROTED T ENT

uBE

H Summary

@ TR E . EESEREH T DR G IC R DEMERE/O— ML
=2S/NIERERAL (RME/IREFEOPF > JDRF)
O=SEEREHTZEOPI VT (AR T) DRAFE

@®High performance / Low-cost by fusion of process technology
and circuit design technology
High S/N, Low distortion (development of low noise / low

2

ED. 2T CRIAILZIFIVTUY
DHE(ICKIOTERAITDIENTED,

the capacitor ratio.

@S HREBFMRUa—LZMIC. AV OS b= 0L . 5D distortion Op. Amp.)
FEOEBRKEEZESTE @High Fidelity Sound Design
— Development of the high fidelity OP.Amp. (Class A amplifier)
@®Combine various functions, such as input selector, tone control,
and surround based on highly performance electronic volume.

\a R ve ‘ \al ‘ V
s
Capacitor operate as resister
Q=0CAV =C (V1-V2) . ; )
C | — Qfs = Cfs (V1.V2) So, CR filter can realize with
I:V1-V2 R = 1/Cfs
R

BiREBES 1 Single function type
I s s e s A

S
O\D m
3 AN
Vol ©) Tone Control Vol
Input
ST
BN N I N N I N [ N N | B N I N N N I N N |

#4577 Standard type F—IbA> D517 All-in-one type
I s s e s A I s Y s Y

1Fv 7547 Single chip type
I s Y s Y

SCFDOXUwvhk Advantage of SCF

HEERDICTIE. b= rO—ILDOQAEfOZEFEET DT SMFIFOVF U DEZEZ( LS BIK I NI FESEh ofe,
SCFEffflckb. QEfOIXTVU7 LA O—)VICKDARETE S,

Adjusting Q and fO of Tone Control in usual IC needs to change the value of external Condenser.

Using SCF Technology. enable to adjust Q and fO by the serial control .

1. N\ —I /75T (FEBRDHIEL
Small Package/Reduce External Components

2. MCUIC &K% b—avbkO—Ib
Tone Control by MCU

EN A .? R
VTV 3 NAN SFEREREL  No External Components [ ik
AN o) Tone Control Vol i 2UZ)ILavbO—IVICKD
Vol Input Pseudo Stereo/Surround QDOEHHEEREIND,
Tore Gonil s | Mg veon | [ilti, ST | Qvariabie
BN N I N N I N [ N N | B N I N N N I N N | * L g” 4 I by serial control
iy gy iy 7
r-F.r ! i rl-h
BEFRVa1—LI—vybhEIT XV Market Segment for Electronic Volume - - — - s | |sUPLavsO-zeD
RO —> R O—ILIC SCFif I T D, it fODEHNEEESN B,

Usual Tone Control IC SCF Technology

QEfODRESND LTI fO variable
Q and fO is set by serial control

Features A 2-ch | 3-ch | 4-ch | 6-ch | 8-ch by external condenser
I I [ N |
R2A15212FP | | X 1| MB1527FP |, | M61516FP
56-pin QFP(Vcc=+9V) | | | | 80-pin QFP (Vcc =x7 V) | 1 | 80-pin QFP (Vcc=£7V)
I I I I
MB1529FP i i i MB61531FP i M61532FP .
Volume 42-pin SS0P(Vec—saV) | 1 i I | 80pin GFP (vec =£7 W) | 1 | 80-pin QFP (Veo=27V) ASP for Car Audio
I I I I
Tone MS 1537FP X X X 40'}/!?;@530:5\/) X ':OE ? gF?(EVOiE\II:; Input Master Fader  Loudness Graphic  Zero Cross Some
Selector 80-pin QFP(Vee=+9V) | | | \ 2 oc= \ o 0= Selector Volume Volume  Control  Equalizer Det. Karaoke
R2S15207FP | | H H M6 1542FP , |RRA15218FP Function TypeNo. Package FOWer  houuE Data Surround  Function  QOthers
40-pin QFP(Vcc=+9V) : : : 56-pin QFP (Vec=%7V) : 100-pin QFP (Vee=£7V) . Supply Page y I
R2S15904SP | | i 1 |R2S15902FP | , ” ”” |AU| % -
28-pin SOP(Veo=+9V) | | : I | 44-2in QFP (Voo=+9V) | ! [
6~9V
R2A15908SP| ! I j 36pin (Voo)  3-Wire External
28.pin SOP(Veo—13V) | ! ! ! ! Me62490FP 200 ?\75%,) St P20 4ch 3 band G
——— | 1 1
------------------------------------------------------------------ 6~9V
Vol | 1 W ve15a1rP ¥ Me2440Fp  JZpm - ey SWIe  prg 4input 4ch 3 band Bxteral
olume , i M61530FP K ﬁgﬁf&%ﬁ?& ! (vDD)
42-pin SSOP (Voo=+9V) 7~9V -
Tone | | - (VoomioV) Rl Y Ssop (veone v I M61508EP  36pin (Voo)  2-Wire Slnput  Twin master SCF TYPE
61508 ! P19 T Input 3 band SCF
——————————————————————— S S e S e S e S S S G SIS ES S SEESSS St SSOP 4-%\7D5|-35;V Serial By 4ch LSI.
M61545FP | ! : : : . . .
N Audio Signal 24pin . 2-Wire SCF TYPE
Volume 14-pin SOP (Vce=+14V) : : : M6 1538FP : M61523FP SSOP 7.5~10V Serial P17 4 Input 4ch 2 band SCF LSl
M6B61545AFP | | | |24-pin SSOP (Veo=£7V) | Processor
8-pin SOP (Vee=+14V) | ! 0 g g 24pin 2-Wire SCF TYPE
| | | | M61528FP 7.5~9V ] P18 4ch 3 band
________ | - R2S15201DD !} 4 - = = - =~~~ - b (ASP) SSOP Serial LSl.
| | 220 S0P vee=soW : : 36pi 2-Wi 6 Input External SCF TYPE
M51132L ! ! ! ! M61546FP P 7~ov hire P17 1 Input 4ch 3 band xtermna
VCA 16-pin SOP (Vec=+9V) | | ! : : Channel SSOP Serial A= RIC LSl.
1 1 1 1 . .
——— ' ' ' ' > Restsevasp SO 7~gu  AWIre  pig 4ch 6 band SCeraYPE
Mini / Micro-compo / TV / Powered Speaker 5.1ch Theater 6.1ch Theater ChiE! :
e DVD-compo 7.1ch Theater ! ! 5 Input Twin
ReSTSO00FP* 50PN p_gy  2Wire 5, T 4ch 3band External SN
QFP Serial A e LS.
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8AE—HFHSCF&
b= bO—-IVEFRUa—L

Electronic Volume with SCF-type
Tone Control for 8 Speakers

R2S15209FP*

RN IN T ORRAREEZENEILTC
BRE—HIMREBFRIa1—LA

Electronic volume with the loudness function corresponding to
car speed and correspond to 8 Speakers

BAE—NXILSCFRI3/ (/R
b=V bO—-IbftEEFRUa—L

Electronic Volume with SCF Type
3 Band Tone Control to 6 Speaker

MG1546FP

SCFEAfTICRDIMT IFBEBmZEHIBRUTC
EFhRUa—A

Electronic Volume reduced External Components by
SCF Technology

FLFILH
RLFILL

Input Selector
Input Gain Controller

TONEL
TONER
FAINR
FAINL

AR
e}
o352
5550
r
I;j

FLOUT

Input selector

RLOUT

Input gain control
Volume (Loudness)
3Band Tone Control
(Bass, Mid, Treble)

© COUT

RROUT

0 FROUT

interface

’ Microcomputer

Power supply ‘

O0—o0 %
VCC VREF GND CLOCK  DATA

AR

BRR

O AL OS  BA+1EE

@ ANTA>IhO—)b 1 +20~+14dB/2dB, +14~-6dB/1dB

@Y AY—RJa—/L : 0~-80dB/1dB and —oodB

@3/\>URh—>Or0O—)b | SCFZEA T 2FE CTHTIICREBRZHIAE,
-18dB to +18dB/2dB step

@4ch Jx—4MRUa—LA
0O to-14dB/1dB step, —14 to —26dB/2dB,
-30~-75dB/5dB step, —codB

@Cch, SWch A AIAT TIRIZHH
O to -14dB/1dB step, —-14 to —26dB/2dB,
-30~-75dB/5dB step, —o=dB

ONIFT OV TV T TIT—RAMH—TZHE CEDERNINT IR AN
Bass : +15~0dB/1dB Treble : +10~0dB/1dB

@AM YF T /A XK EENE (R TF I /A I ST S ERRAE)

@21RU7)VINRHH @FR: 9V

@SCFfiT[CLDh—TO b O—)UEBAT S ERRAE

@ AT+ O—)LNE (+20~+14dB/2dB. +14~—6dB/1dB)

@3/ Rh—OhO—)LAE: (—18~+18dB/2dB)

OL/RIBIZFHIEHD~Y R RU1—/L0~—80dB/ 1dBRFT YV ITHB KU —oodB

@®4ch7x45—hUai—LAWE (O~—10dB/2dB.—10~-50dB/5dB.
—60dB. —cdB)

@CchXizFHEHEAATTRRE (O~—10dB/1dB.—10~—40dB/10dB.
—6B60dB. —cdB)

@ SWchIRIZHEHEH AT TR (O~—10dB/1dB.
—10~—30dB/5dB. —cdB)

@UIRR /A X R OISR (DR /A ZHE - ST S BB ANER)

@5CchAT U F+1chE#ALTELIS

@2iR>U7)LI\RI>~O—)b

@®/\wr—3 36~ SSOP

@EREL 9V

B Features

B Features

@External CR components eliminated by adopting SCF in the
Tone control section
@3 band Tone control : —18dB to +18dB/2-dB step
@Built-in Car speed Loudness which Boost curve setup is
available with external C
—-Bass :+15to OdB/1dB Treble : +10 to OdB/1dB
@Built-in input selector (5 inputs + 1differential input circuit)
@®Input Gain Control : +20 to +14dB/2dB., +14 to -6dB/1dB
@®Master Volume : O to -80dB/ 1-dB step and —eodB
@4ch Fader Volume : O to —14dB/1-dB step,
-14 to -26dB/2-dB step, —30 to -75 dB/5-dB step and —ecdB
@®Independent controlled output
ATT for Cch, SWch O to —-14dB/1-dB step,
-14 to —26dB/2-dB step, —30 to -75dB/5-dB step and —cdB
@Built-in countermeasure circuit for switching noise
(Reduce switching noise, No need external parts)
@ Two-line serial bus control
@®Supply Voltage : 9V

*New Product

@®No need of the external parts for Tone control block by SCF
@Built-in Input Gain Control
(+20 to +14dB/2dB, +14 to —6dB/1dB)
@Built-in 3 Band Tone Control (—18 to +18dB/2dB)
@®Master Volume of Lch & Rch independent control
0O to —80dB/1dB step and —oodB
@Built-in 4ch Fader Volume (O to —10dB/2dB.
—10 to —50dB/5dB,—60dB, —<dB)
@Built-in Independent Control output ATT for Cch
(0 to —10dB/1dB,—10 to —40dB/10dB,—60dB,—dB)
@Built-in Independent Control output ATT for SWch
(O to —10dB/1dB,—10 to —30dB/5dB,—dB)
@Built-in countermeasure circuit for switching noise (Reduce
switching noise, No need of external parts)
@5ch stereo + 1ch differential Input Selector
@2 wire Serial Bus Control
@®Package : 36 pin SSOP
@®Supply Voltage : 9V

BAE—tiSCFE
b=>2Yh0-UFEEFRU2—L

Electronic Volume with SCF Type Tone
Control and Correspond to 6 Speaker

MG1523FP

SCFEAfTIC KOS IFBERmZHIBRU T
BFRUa1—LA

Electronic Volume reduced External Components by
SCF Technology

ASP +—> 435470ty IC

BEESEHEHA/I\S ANV
A5 4Y

Parametric Equalizer for the car room's
sound field adjustment

R25152045SP

4ch JIZIC6/\RAO5AJT
BOEFE1EHH

Sound field adjustment for 4ch imdependent
and Bbands equalizer

SUBLOUT  SUBROUT MUTE

Input gain

Radio-ANT control

Soft mute
Loudness
Volume

(Main)

Tone control

Input selector
(Main*Sub)

Input gain control

Microcomputer interface

Power supply ’

VCC yRer GND

CLOCK  DATA

Bband Parametric Equalizer

gggg ;
o] | motaco [+ OSC

5

DATA
SACTIVE O+

Q
o
>

bﬁ
zZ
o

g0

CLOCK
OSCRIN
OSCROUT

BRRE

mRER

@ ORRAOVHO—)UERICSCRZRAT D EICKDCRERGRAE
Bass : —14~+16dB/2dBX7v> fo.QHZE
fo=50Hz.80Hz. 120Hz Q=1.0.1.25.1.5.2.0
Treble : —12dB~+12dB/2dBRFv~7 foA]Z fo=8kHz. 12kHz
Loudness : 0dB~—15dB/1dBRFv~7 foAa]Z fo=400Hz.800Hz
OL/RIBZHHDY A Z R 21— L
+6dB~—80dB/1dBRFTwvT &SKXU—codB
OL/RERFHIEDIT—RUa1—LA
JOVK-U7 1 0dB~—50dB/2dBR v BKRU'—ocodB
TJONEU T IFIRIT I
JJ1—% 1 —26dB~+12dB/2dBRAFv T BLU—dB
@717 LY —AR AT LU IR (BATI+ZEEIATI)
@ AA T IMIIHIHD AT >3 bO—)LINE
0dB~+14dB/1dBXRF7v 7. +14dB~+20dB/2dBXFv 7
@V IN=a—tNE @2fRU77)L/)\XO~O—)b
@/ —I 24 SSOP @EREE : 9V

m Features

@®No need of the external C, R components at Loudness/
Tone Control block by SCF.
Bass : —14dB to +16dB/2dB step fo & Q variable
fo=50Hz, 80Hz, and 120Hz. Q=1.0, 1.25, 1.5 and 2.0
Treble : —12dB to +12dB/2dB step. fo variable.fo=8kHz, 12kHz
Loudness : OdB to -15dB/1dB step. fo variable. fo=400Hz, 800Hz.
@®Master Volume of Lch & Rch independent control
+6dB to —80dB/1dB step and -ccdB.
@Fader Volume of Lch & Rch synchronized control
Front & Rear : 0OdB to -50dB/2dB step and —odB
Front and Rear channel are independently controlled.
Non Fader : —26dB to +12dB/2dB step and —codB
@Built-in Input selector corresponded to Dual Source (3 input +
Differential Input)
@Built-in Input Gain Control for Main & Sub independent
control
OdB to +14dB/1dB step and +14dB to +20dB/2dB step
@Built-in soft Muting @2 Line Serial Bus Control
@®Package : 24pin SSOP @Supply Voltage : 9V

Q@EZEDEBHIEICHRELES/ RIS AN A AT NE
-AchIE 37 It DT RE
- SCREAMTIC ROMT T BR@RAE
VIO TP ICROEIEHRFEZEE N T RE
@4chifiz 7T —47RU1— L&
-0dB to —50dB/2dBstep, —codB
‘B BESRNAR /A TREREEEWE (VY INIHERZ)
@ ALIEFE  2.2Vims
@EXBME | 3.5uVrms (Volume=—oo, JIS-A)
@2EFHRER : 0.01% (f=TkHz)
@217 LT —~2~0O—)b
@®/\vr— 36K~ SSOP
@=EREX | 7~9V

m Features

@Built-in 6 bands parametric equalizer for the car cabin’ s sound
field adjustment
-4ch independent controls.
-No need of external parts by SCF
-Software changeable frequency characteristic
@BUuilt-in 4ch independent Fader volume
-0dB to—50dB/2dBstep, —codB
-Built-in Soft-changing circuit for switching-noise.
@®Maximum Output Voltage : 2.2Vrms
@Residual Noise : 3.5uVrms (Volume=—oo,JIS-A)
@Total Harmonic Distortion : 0.01% (f=1kHz)
@2 wire serial control
@Package : 36pin SSOP
@®Supply Voltage : 7 to 9V
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BESEHHICREF4chE
RUA— L3NV RS
3 Band Eqgualizer with 4ch Electronic Volume
for the car room's sound field adjustment

M6G1528FP

H—F—FAAFBBINRAASA T

3 band equalizer for car audio

SCFEUN\SANIYIALASA 1T
EFRU1—L

SCF Type Electronic Volume

with Parametric Equalizer

MG1508FP

SCFHEtTICRDOHMT T EBmZHIBR LT
BFRU1—A

Electronic Volume reducing External Components
by SCF Technology

Fixed Equalizer

FLIN

FRIN

RLIN

RRIN

Front Power Amp

Radio-ANT L E’{ﬂ
IBASE BAND DECODER }—»l LCD Display Panel l

FR-ch
Pseudo 4band >
FiedEQ ¢
ey —
Tape Ul

Loudness
Bass/Mid [—
Treble

@ —»| PRE-AMP

@ - | Difterential
MD-Changer :j foren

cD-Player | || vou, o nTTT Yol2

Source Select

Fader
|
SRS-Focus|
|

Non-Fader,

] Non-Fader-out

R-ch Gircuit

Power suppl) licrocomputer interface -Interface
pply ’ M puter interf; e Rear Power Amp
é_é RURR-ch
Sy e ¥ = I MOTOR RF-AMP & HM
S e3 £l 5 3 DRIVER PU-SERVO
SR RER
@ EEDEHBANHICRBILI/ RSP HNE @S URRA-~h—2ObO—)LEBICSCRZIRAT DT EICROAMT IS
-4chIRIZHI{EI BT RE CRERmIE

VIO TP ICRDRIRESSEZEEN T AR
Low : fO=120, 150, 200, 300Hz, Gain=0~—8dB/0.5dB step.
Q=1.5~3.0/0.5 step(Front).2.0~4.0 /0.5 step (Rear)
Mid : fO=800, 1.2k, 1.5k, 2k, 3kHz. Gain=+4~—8dB/0.5dB step.
Q=0.8~2.0/0.2 step.High : fO=8k, 10k, 18kHz.
Gain=+8~—8dB/0.5dB step. Q=0.4~1.0/0.2step
@4chIRiz T T—4 MU 1— LR
-0OdB to —50dB/2dB step, —odB
BES EBESKUIRR /A XROIEARE (V INIIER)
@R AHNERE  2.2Vims @EKEEME | 3.5uVrms (Volume=—oo,
JIS-A) @E=EFKERE 1 0.01% (f=1kH2z)
@27 )LF— v 0O—)L @/\wi—T 24> SSOP
@FTFEFL 1 /~9V

B Features

@Built-in 3 bands equalizer for the car cabin’ s sound field
adjustment
-4ch independent controls.
-Software changeable frequency characteristic
Low : fO=120, 150, 200, 300Hz. Gain=0~—8dB/0.5dB step.
Q=1.5~3.0/0.5 step (Front).2.0~4.0/0.5 step (Rear)

Mid: fO= 800, 1.2k, 1.5k, 2k, 3kHz,.Gain=+4 to —8dB/0.5dB step.

Q=0.8~2.0/0.2 step
High : fO=8k, 10k, 18kHz.Gain=+8 to —8dB/0.5dB step.
Q=0.4~1.0/0.2 step
@Built-in 4ch independent Fader volume
-0dB to—50dB/2dB step., —ccdB
-Built-in Soft-changing circuit for switching-noise.
@®Maximum Output Voltage : 2.2Vrms
@Residual Noise : 3.5uVrms (Volume=—oo, JIS-A)
@ Total Harmonic Distortion : 0.01% (f=1kHz)
@2 wire serial control @Package : 24pin SSOP
@®Supply Voltage : 7 to 9V

Bass : +16dB~—12dB/2dBX v~ fo.QAIZOJEE
fo=50Hz.80Hz. 120Hz Q=1.1.25.1.5.2
Mid : +12dB~—12dB/2dBXF v~ fo.QuEIZH]AE
fo=700Hz. TkHz.2kHz, T0kHz Q=1.1.5
Treble : +12dB~—12dB/2dBX v~ foR]ZAJEE
fo=8kHz. 12kHz
Loudness : foAIZAJEE fo=60Hz. 80Hz. 100Hz
@ /> TJI—4MJ)a1—LNiE
AE C +12dB~—12dB/2dBXRX 7w, —codB
@UIDIRZ /AT O O & H OB PE
O@=FAN. EFHINE @ANTELUIIANE (AAST+EBATSD)
@51 hO—)VAEL - 0dB~+18.75dB/1.25dBRXF7v 7
@2iFU7 LT —FHlH @/\wr— : 36> SSOP
@EREL 8.5V

® Features

@®Using SCF eliminates need no external C, R Components for

Loudness/Tone control.

Bass : +16dB to —12dB/ 2dB step fO, Q variable

fO=50Hz, 80Hz, 120Hz Q=1, 1.25, 1.5, 2

Mid : +12dB to —12dB/2dB step fO, Q variable

fO=700Hz, 1kHz, 2kHz, 10kHz Q=1, 1.5

Treble : +12dB to —12dB/ 2dB step fO variable

fO=8kHz, 12kHz

Loudness : fO variable fO=60Hz, 80Hz, 100Hz
@Built-in non-Fader Volume : +12dB to —12dB/ 2dB step, —odB
@Built-in zero-cross detector eliminates switching noise
@Built-in differential input/output
@Built-in Input Selector (4 Input + Differential Input)
@Built-in Input Gain Control : OdB to +18.75dB/ 1.25dB step
@2 lines serial data control @Package: 36pin SSOP
@®Supply Voltage: 8,5V

H—F—F«FH

EFRUa—LA

Electronic Volume for

MG2440F

ANV OZZNERL

Car Audio

P

1z

PEENAYRNU1—LEBREFRI1—A

Electronic Volume Cons

isting of

2-stage Master Volume Containing 4 Input Selector

ASP +—> 435470ty IC

H—F—+7FH
EFRJa—L

Electronic Volume for Car Audio

MG2490FP

=&/ S ZAATTH I
2ERNAYRIa—LBREFRIa1— LA

Electronic Volume Consisting of 2-stage Master Volume
Supporting Differential Balance Input

Radio-ANT

Front Power Amp

‘L, TUNER - lEASE BAND DECODERHI LCD Display Panel ]
Pseudo 4band - >
Fied EQ  gf
Tape ,E”l A—T

@ —»| PRE-AVP

CD-Player

L L Y Fadery
[ M| il
|

SRS-Focus

R-ch Circuit

=]

Source Select

[SERIAL

! !

BALANCED| [voL
INPUT | |g

LOUDNESS

MPU-Interface
Rear Power Amp 00O

RURR-ch |
MOTOR RF-AMP & HM TAF£$: @ I

DRIVER PU-SERVO V— MW

VCR—MwW——

mER R
Q@ANNELISY @IAINIA—ALE&TINERA Q=B \SURANTAT

OJI—4¥RUai—/ @EOYOXRHEES
@7 ILT—FAVFTT—R (2#§30)

m Features

@4 Input selector @Master volume and loudness
@Fader volume @Zero-cross detector circuit
@Serial data interface (2-wire type)

AR

@/RU1—AflEE - 0dB~—93dB (1dBAFwv)

Oh~—>IhO—)LHEE

(Bass): —12dB~+16dB (2dBXFwv>)
(Mid) : —12dB~+12dB (2dBRFwv )
(Treble): —12dB~+12dB (2dBRFwv )

@S KHNEE : 2.2Vrms

@AM E - 3.0uVrms (DIN-A)

(THD=19%)

@/\vT—3 142> SSOP @EIREBME 8.5V

@SR ESE 1 0.01% (f=1kH2)

m Characteristics

@®\Volume control : OdB to —93dB (1dB step)

@Tone control

(Bass) : —12dB to +16dB (2dB step)
(Mid) : —12dB to +12dB (2dB step)

(Treble) : —12dB to +1
@Maximum output volta

2dB (2dB step)
ge : 2.2Vrms (THD=1%)

@®Residual noise : 3.0uVrms (DIN-A)

@Total harmonic distort

ion: 0.01% (f=1kHz)

@Package : 42pin SSOP @Supply Voltage : 8,5V

OV AYNUA—LETIRRR @TT—FRUa—LA
O~—IhO—)L(3Band) @EOIOXEHEIEE
@IV T —FAEFTT—R (2HFT)

B Features

@Differential balance input type

@®Master volume and loudness @Fader volume
@Tone control (3-band) @Zero-cross detector circuit
@Serial data interface (2-wire type)

n A

@R —AHfENE : 0dB~—93dB (1dBRATv)
Oh—>O>hO—)UHIEE

(Bass): —12dB~+16dB (2dBXFwv>)

(Mid): —12dB~+12dB (2dBXRXFwv)

(Treble): —12dB~+12dB (2dBR7v)
O AKEAEE  2.2Vrms (THD=1%)
@XM E  3.0uVms (DIN-A) @E2EFAKEERE 1 0.03% (f=1kHz)
@®/\wr— 36K SSOP @EJREL : 8.5V

m Characteristics

@\Volume control : OdB to —93dB (1 dB step)
@Tone control

(Bass) : —12dB to +16dB (2dB step)

(Mid) : —12dB to +12dB (2dB step)

(Treble) : —12dB to +12dB (2dB step)
@®Maximum output voltage : 2.2Vrms (THD=19%)
@Residual noise : 3.0uVrms (DIN-A)

@Total harmonic distortion : 0.03% (f=1kHz)
@Package : 36pin SSOP @Supply Voltage : 8,5V
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AV AmMp/DVD Receiver

AV7>ZJ/DVDL>—I\H ASP

RILE—PDTSFHFHICKRDA —T AV —ADVILFF v RIUEITHINT D

=4REETF v RIVEBFRUI—L

High performance multi-channel electronic volume corresponding to
multi-channelization of the audio source by Dolby, DTS, etc.

AR

@LFBRICKDILIAFT VoL VY

@ IBEDIFVEMEERU1— A
QLD Z IR CTDZL AL OS
@~ 11Tk D) CAHliE

B Features

@The wide dynamic range by + power supply
@Highly peformance electronic volume without click sound
@ The multi-input selector which can connect many sets

Front
Speaker
(FL)

Center Front Sub Woofer
Speaker Speaker Speaker
©) (FR) (FR)

Surround
Speaker

]

Surround
Speaker

@®Bus control by MCU ) Surround Back (SR)
Speaker
(SB)
ASP for AV Amp/DVD Receiver
. Data Input Trimmer/ Master Loudness Tone ZeroCross
Function Type No. Package Power Supply MCU/IF  page  Selector Fader Volume Control Control  Detector Others
8 - e 4ch Fader 2ch Bass/Mid/Treble
‘E,'eI°"°"'° M62490FP 36pin SSOP iiNg\\; %Eg} 28::?; P20  2Input 0~—72dB 0~—31dB  Loudness  +12dB () —
OIS (2dB/step)  (1dB/step) (2dB/step)
" 6ch Bass +14dB
+4.5~+ -
Me2446AFP  42pinsSOP | SRR Sre — = — 0~—95dB —  Trebetiags —  4Qupdt
: - (1dB/step) (2dB/step)
e 6ch Bass £16dB Selectable
M61531FP 80pin QFP +21;15_:5_iz/'5\\; 38::1|arle P25 10 Input — 0~—99dB  Loudness Treble*10dB  — Tone Block
; -5V (Voo) (1dB/step) (2dB/step) Position
Meis27FP  gopinQFP | EASTETAY SWIe pogqompu P — - - ain
§ .5V (Vob) erial (1dB/step) ontro
+45~+75V 6ch
. or 2-Wire
M61538FP 24pin SSOP 9~12V (Vce) Serial P25 = — 0~—95dB = — = =
6¢h Electronic +2.7~5.5V (Vbp) (1dB/step)
Volume
" 6ch Bass +14dB
+45~+ - i
M61540FP 40pin QFP +3—04N'15—$5(¥/DD) ng:li:? P24 5lnput — 0~—99dB —  Trebleti4dB — Gain
! : (1dBrstep) (2dB/step) Control
i 6¢ch Bass +14dB
+4 5t _ "
M61541FP 40pin QFP +§‘;f 3 5_\/7 '(f,\;D) Zsfﬁ!? P24 = — 0~—99dB = Treble+14dB  — Gain
c (1dB/step) (2dB/step) Control
M61542FP 56pin QFP T45~£75V - 2Wire oo g0 — +1aic—hgsd5 — — — Gain
+2.7~55V (Vo) Serial 1dBstop) Control
2-Wire 6ch Bass £14dB )
R2S15902FP 44pin QFP +8~10V N P23 4 Input - 0~—99dB = Treblex14dB  — Gain
(1dB/step) (2dB/step) Control
. 8ch Bass +10dB
+4 5+ - :
MeisioFP  BopinQFp | SASTATSY  SWKe —  qomput  —  0~—95dB Loudness Trebeioe @ e or
: - Gt (1dB/step) (2dB/step) o1l
. 8ch
- +45~%75V (Vo) 3-Wire 9 Input _ e _ _ _ Gain
M61532FP 80pin QFP s e sV (Vo) Serial  T2%  Twin 0% o9dB Control
8ch Electronic (0.5dB/step)
Volume
s 8ch Bass +14dB
R2S15205FP 80pin QFP +6.5~%7.5V 28 W_"Ie p2 1 1T|ﬂ,put — +16~—95dB — Treble=14d8  — 3SRebc C?L;tplit
il iR (1dB/step) (2dB/step) foery
) 8ch Bass =14dB
R2A15218FP**  100pin QFP +6.5~47.5V 2S‘W"f po2 11 Input —  +42~-95dB  —  Treble*1ddB — 3SRi°g“t‘p“t'
Slia Twin (0.5dB/step) (2dB/step) ol

**Under Development

1T ANV I YRR
8FvRIVEFRU1—L

8-ch Electronic Volume with }
1 1-input Selector \

R2A15218FP**

0.5dBRFwTD1 1 AFELITANEL

8ch&BFRUa1—LA
0.5dB stepped 8ch Electronic Volume with
11 Input selector

ASP +—F #3557 70tvH IC

8chEZFhRUa1—LA

8ch Electronic Volume

R2S515205FP

11 AV & . b—2a0O—VNER
8ch&BFRUa—LA

8ch Electronic Volume with 1 1-Input selector
and Tone Control

Multi Multi
REC SuB Rin Lin

o o) oo
[\

QMain

“Twin Input Selector
OSub

r
&
S
CLNI RN
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| |

D
53
E3
VISNEN IR
Main O O Sub

Twin Input Selector

o)

53-8
REC sus S
AGND AVEE AVCC

REC sy MMl Mult
O

=

Treble
i
Treble

Pl
o
3

AR

BRR

@SBRI 8F v =)L a1— /A (+42~-95dB/0.5dBRAF v J, —0)
@XRT LA 11 AT ELUIINE
(RIVFIL—LRBDOSUBHITRYA L I%)

@=voX1>~O—)L : Cout, Swout: L/Rout&E=wo X

@2)\>Rh—rOdO—)b XX 1 =14dB~+14dB/2dBAFv 7
~NUTIL - =14dB~+14dB/2dBRXFv T

@< I)LFFr=R)LATI (Bch2%#k)

@351 RECH 71 (AA~/ T TEIRA)

B Features

@®8-ch high-performance independent electronic volume
(+42 to -95dB/0.5-dB step, —)
@Built-in 1 1-Input stereo Selector
(Sub output support twin selector for multi-rooms)
@MIX Control : Cout mixed to L/Rout, Swout mixed to L/Rout
@2-band tone control Bass :—14dB to +14dB/2-dB step
Treble:-14dB to +14dB/2-dB step
@Multi-channel input (8-ch two systems)
@3-line REC output (Main and Sub Selector)

u A

@ AN vTR—45 (A/DIVI\—45F): 0/-6/-12/-18dB

@Vo max : 4.2Vrms (S FHER=1%)

@SR ESR  0.001% (BW : 400Hz to 30kHz, f=1kHz,
Vo=0.5Vrms, RL=10kQ) @HFHE 1.1V RJa—LA
0dB/Rg=00/JIS-A) @/\vF—3: 100E>VQFP
BREBEHEH | AVCC=+6.5~+7.5V.AVEE=-6.5~-7.5V

m Characteristics

@Input ATT (for A/D converter): O/-6/-12/-18 dB
@®\Vo max.: 4.2Vrms(total harmonic distortion rate=1%)
@Total harmonic distortion rate: 0.001%

(BW : 400 Hz to 30 kHz, f=1kHz, Vo=0.5Vrms, RL=10kQ)
@Output noise: 1.1uV (volume : 0OdB/Rg=00Q/JIS-A)
@®Package : 100-pin QFP
@Power-supply voltage range:

AVCC=+6.5 to +7.5V, AVEE=-6.5 to -7.5V

**Under Development

SMHRER8F v)LIRJa—LA (+16~-95dB/1dBRT W, —0)
OXTUA NI ATIH+E/DIVI AT LI INE
RILFIL—LAEDSUBE IRV AL I5)
@2)\>rh—avbO—)b IR 1 =14dB~+14dB/2dBRX7vJ
UL L -14dB~+14dB/2dBRFv T
O IILFFrRIVUATI (BchaXk#t) @3>>RECHS

m Features

@High performace 8 channel independent Electronic Volume
(+16~-95dB/1dB step.—)
@BUuilt-in L/R channel 11 Input Selector and 1 mono Input Selector
(Twin selector : Built-in SUB output for Multi room)
@2 band tone control Bass : -14dB~+14dB/2dB step
Treble: -14dB~+14dB/2dB step
@Multi channel input (8 channel/2 Line) @3 Rec output

B REEMERE

@A77y x—% (ADCH): 0/-6/-12/-18dB

@®Vo max : 4.2Vrms (EEFHRER=1%)

@ESFHRESR : 0.001% (BW : 400Hz to 30kHz, f=1kHz,
Vo=0.5Vrms, RL=10kQ) @LEFi= ' 1.1uVrms(GRUa—LA
0dB/Rg=0Q/JIS-A) @/\wF—3 : 80EVQFP

@EREL&H : AVCC=+6.5V to +7.5V AVEE=-6.5 to -7.5V

m Characteristics

@Input Attenuator (for ADC): 0/-6/-12/-18dB
@®Vo max : 4.2Vrms (THD=1%)
@Total Harmonic Distortion: 0.001%

(BW : 400Hz to 30kHz, f=1kHz, Vo=0.5Vrms, RL=10k ohm)
@Output Noise: 1.1uVrms (Volume=0dB/Rg=0ohm/JIS-A)
@®Package : 80pin QFP
@®Supply Voltage Range : AVCC=+6.5V to +7.5V

AVEE=-6.5 to -7.5V
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AANNtELIIANE
6ch&FhUa—L

Bc¢h Electronic Volume with
4 Input Selector

R2515902FP

2CchANESZ6ChICERTES
6eh&BFRU1—LA

6 ch Electronic volume which can expand
2ch input signal to 6¢h

SAtELIIARE
6ch&BBFRU1—L

Bch Electronic Volume with
5 Input Selector

Mo61542FP

TA>3O—ILARED
B6Fvx)LEBFRII1—LA

6c¢ch Electronic Volume with Input Gain Control

b= kO—ILAE
6ch&FhUa1—LA

Bc¢h Electronic Volume with
Tone Control Circuit

M61541FP

2/\URh—2avb0—)UAED
B6FvxJLEBFRII—LA

6c¢h Electronic Volume with 2 band Tone Control

ASP +—> 435470ty IC

SAHELIFABEFvRIL
EFRJUa—L

6 Channel Electronic Volume With
5 Input Selector

MG1540FP

K/ AXAREDET v R)VBFRU1—LA

Low noise and Low Distortion 6¢ch Electronic Volume

DGNI

Input selector

rs_Gain Control

Q

$—13| I A
V“‘“"‘e Gain Control

.*.

Volume 0

Q Gain Control

‘—@“;’.
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B Features

@®High performace 6 channel independent Electronic Volume
(0O to —99dB/1dB step, —)

@Built-in 4 Input Selector

@2 band tone control Bass :—14dB to +14dB/2dB step
Treble : —14dB to +14dB/2dB step

@®Rec Output : Can use 1 Input for REC Output

@Multi channel input (6 channel / 2 Line)

@Built-in L+R/L—R output @Built-in Digital Power Supply

mARHELRE

@CF vV AIhO—)L 1 O~+14dB/2dBRFvT

@ ANTA>a~O—)L 1 0 to +14dB/2dBRFv T

@ AN vTR—4%(ADCH) : 0/—6/—12/—18dB

@®RectHr>I~O—)L : O/+2/+4/+6dB

@®Vo max : 2.2Vrms (2EfFKRER=1%)

@SR ESR | 0.005% (BW : 400Hz~30kHz, f=1kHz,
Vo=0.5Vrms, RL=10kQ)

@t HE  2uVrms (RUa— /A 0dB/HF35°1>0dB/Rg=00Q/JIS-A)

@®/\wr—T 448 QFP @EREEEHHE - 8.0~10V

® Characteristics

@6 channel independent gain control : 0O~+14dB(2dB step)

@®Input gain control : O to +14dB(2dB step)

@®Input Attenuator (for ADC): O/—6/—12/—18dB

@®Rec output gain control : O/+2/+4/+6dB

@®Vo max: 2.2Vrms (THD=1%) @Total Harmonic Distortion :
0.005% (BW:400Hz to 30kHz, f=1kHz, Vo=0.5Vrms,
RL=10k ohm) @Output Noise : 2uVrms(Volume=0dB/0Output
Gain=0dB/Rg=0ohm/JIS-A) @Package : 44pin QFP

@®Supply Voltage Range : 8V to 10V

@S ATtELIY @RILFFrRIVAL
@RECH!Y] : 271 (EAIRIIFv=RIL)
@Ay (>3~O—)L 1 (0/+6dB)

@ A SIATT (ADC : O/—6/—12/—18dB)
@ADC I/F 1 2> J)LHH

m Features

@Electric Volume
6 channel independent Electric Volume with High
Voltage Transistor. (+18 to —99dB/ 1dBstep,—oodB)
@5 Input Selector @Multi Channel Input
@REC Output : Can use 2 REC Output (Both L and R channels)
@Input Gain Control (O/+6dB)
@®Input ATT (for ADC : O/—6/—12/—18dB)
@®ADC I/F : Single output

mRAEILRE

O@ERET

AVCC=7.0V (typ) . AVEE=—7.0V (typ) .DVDD=3.0 to 5.5V
QU7 IT—FAFTT—R (2FRT0)
@/\vr—3 1 5BEVQFP

m Characteristics

@®Supply Voltage Range

AVCC=7.0V(typ) . AVEE=—7.0V(typ) ., DVDD=3.0 to 5.5V
@Serial Data Interface : 2-wire type
@®Package : 56pin QFP
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= olume
= Base & i
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=
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@ 5 DGND & 5
DVDD AVEE AVCC

b

SRout

VOL GND DaND DD AVEE ACC GND GNO VOL GND
BRRE R
@ETFRJ1—A @OCF vRVIRITHIEHEF R )21 — L (—0~—99dB/1dB step, —oodB)
EMEREY6F v=)LRU1—L (O to —99dB/ 1 dBstep,—codB) @S At IsY @VILFFrRILAT @RECHT ] : 2 ASERATIRE
@ IhO—)b  MIIB6FvRILIMO—IL (O, 6, 12, 18dB)
®~—>1>~0O—)L (2BandsL/R) B Features
_lE_Braesbslé : 1144?0421 fjc?B(?gSBX;;/j;) @6-ch independent controllable Electronic Volume
(—=0~—99dB/1dB step, —odB)
@5 Input Selector @Multi Channel Input
m Features @REC Output : Can use 2 Input for REC Output
.Electronio. Volume . . . . B EAEAE
6 channel independent Electric Volume with High Voltage Transistor.
(O to —99dB/ 1dBstep,—<odB) @FLEEME | 1.5uVrms (0dB.Rg=0Q. IHF-A)
@Gain Control : 6 channel independent Gain Control (O, 6, 12, 18dB) OEFHIRESR 0-0020/? (Vi=0.3Vrms. f=1kHz BW=400Hz~30kHz)
@Tone Control (2BandsL/R) .r\—“y:_|y|\[|—)|,(2) H) _
Bass : —14 to +14dB (2dB step) /A £ —=14~+14dB (2dBAFvT)
Treble : —14 to +14dB (2dB step) PLolL - 1A 1408 (BB A7)
’ @A HATT(ADCH : 0/—6/—12/—18dB : L/RFvw=xJL)
@6TF ) VIRILHIEHH AT > J>bO—)L (0/+6/+12/+18dB)
| AEAEERE @2HFXNU PV RA T TT—R
@EIRETEFE
EIREE (£Power supplies) —AVCC=4.5~75V.AVEE=-4.5~-7.5V —DVDD:2.7~5.5V
VCC : +4.5t0 +7.5V[Typ : 7V].VEE : =45 t0 =7.5V [Typ : =7V] @/ \Wwir— 1 40EQFP
DVDD : 3.0 to +5.5V [Typ : 3.3V]
@ UT VT —HAUEFTT—R (28850) m Characteristics
@/ v —  40E>QFP
@®Residual Noise : 1.5uVrms (typ) at O dB, Rg =0Q, IHF-A
@Total Harmonic Distortion : 0.002%
m Characteristics (Vi=0.3Vrms, f=1 kHz, BW = 400 Hz to 30 kHz)
@Tone Control (2 Bands)
@®Supply Voltage Range (=Power supplies) —Bass : —14 to +14 dB (2-dB step),
VCC: +4.5to +7.5V[Typ: 7V].VEE: —4.5 to —7.5V [Typ : —=7V] Treble : —14 to +14 dB (2-dB step)
DVDD : 3.0 to +5.5V [Typ : 3.3V] @Input ATT (for ADC: O/—6/—12/—18 dB : L/Rch)
@Serial Data Interface : 2-wire type @6-ch independent controllable Output Gain Control
@Package : 40pin QFP (0/+6/+12/+18 dB)
@2-wire Serial Bus Interface
@®Supply Voltage Range
—AVCC =451to 7.5V, AVEE =—45 to—7.5 V
—DVvDD:2.7to 5.5V
@®Package : 40pin QFP
24
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5.1chxtlix BFRU1—LA
Electronic Volume for
5.1-channels Output

MG1538FP

TER B—EROMmSGICHILLE

BChEBEFRUa—LA

Bch electronic volume corresponding to both dual power
supplies and single power supply

10ADELIYARE
6chEFRUa1—LA

Bch Electronic Volume with
10 Input Selector

Mo61531FP

2)\Rh—>OvbO—)LDOBAMEZ
AZETED6F vRILBFRII—L

Bch Electronic Volume with 2 band Tone Control
which the insert position is selectable.
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m Features

@®Master volume(Bchannels independent)
@Serial data interface(2-wire type)

mRAELRE

@RJa1—AHfHE : 0O~—95dB (1dBRFTwF).—codB

O@FZAHNEE : 4.2Vrms (THD=1%)

@ %EBME  0.85uVrms (Volume=0dB.Rg=0Q, IHF-A)

OESIHRER 1 0.0012% (Vi : 0.3Vrms.f: 1kHz.BW : 400Hz to

30kHz)

@/ —I  24E>SSOP

OZFEB/E | +4.5~+7.5V.+2.7~+5V (Dual Power Supply mode)
+9~+12V.+4.5~+5.5V (Single Power Supply mode)

m Characteristics

@®\V/olume control : O to —95dB (1dB step),—cdB
@Maximum output voltage : 4.2Vrms(THD=1%)
@®Residual noise : 0.85uVrms (Volume=0dB, Rg=0Q, IHF-A)
@ Total harmonic distortion : 0.0012% (Vi : 0.3Vrms, f: TkHz,
BW : 400Hz to 30kHz)
@®Package : 24pin SSOP
@®Supply voltage : 4.5 to £7.5V.+2.7 to +5V
(Dual Power Supply mode)
+9to+12V, +4.5 to +b.5V
(Single Power Supply mode)

nFR

@S MEMOSTO R ZFERUEIRBE14VITHIG

@S 4R 6T v =) LIRU 12— LANE,

O FAMUBENTTED2/\Rh—2320O—)LNER

ORECH] | Sa—hSWHEARH @A/DASIA/INSYAHNEEEARE

m Features

@Available for Vcc=14V (Using high withstand voltage C-MOS process)
@Built-in high performance independent 6 channel Volume
@BLuilt-in 2 band Tone Control which the insert position is selectable
@REC Output : 4 Line with muting switch

@Built-in Balance Output Circuit for A/D Input

A

@RU1—AHIENE | O~—99dB (1dBstep) . —oodB
@At 101 @ANT>a~O—)L : 0/+6/+12/+18dB
@A N7 vTFx—% (for A/D) : 0O/—6/—12/—18dB
@t >IhO—)b : 0/+6/+12/+18dB
®~—>hO—)b : JXX —16~+16dB (2dBstep)

i h—> —10~+10dB (2dBstep)
O~N—ANTFVvTFR—% : 0/—6/—12/—18dB
O@FZAHSIERE - 4.2Vrms (at THD=1%)
@2 KER 1 0.005% (at Vi=300mVrms)
@+ /A XUN)L 2.5V (Volume OdB/Gain OdB/JIS-A Net Work)
@UEEEME © 1.5uV (Volume —eodB/Gain 0dB/JIS-A Net Work)
@®/\vr—:80K QFP @EREBMEL : +4.5V~+7.5V, 2.7V~5.5V

m Characteristics

@®\Volume Control Range : O to —99dB (1dBstep), —codB
@®Input Slector: 10 Input @Input Gain Control: 0/+6/+12/+18dB
@®Input Attenuator (for A/D) : O/—6/—12/—18dB
@Output Gain Control : O/+6/+12/+18dB
@ Tone Control : Bass —16 to +16dB (2dBstep)

: Treble —10 to +10dB (2dBstep)
@ Tone Input Attenuator : O/—6/—12/—18dB
@®\Vo max: 4.2Vrms (at THD=1%) @THD : 0.005% (at Vi=300mVrms)
@Output Noise Level : 2.5uV (Volume 0dB/Gain 0dB/JIS-A Net Work)
@®Vno : 1.5uV (Volume —eodB/Gain 0dB/JIS-A Net Work)
@Package : 80pin QFP @Supply Voltage : +4.5V to 7.5V, 2.7V to 5.5V

10AtELVIIAR
6ch&BBFRUa1—L

Bc¢h Electronic Volume with
10 Input Selector

Mo1527FP

5. 1chicxtihLicdaEtkAVL 2 —)N(C
BEDO6FvRIVBFRIa1—LA

6c¢h Electronic Volume corresponded to 5.1channels
Output,suitable for High/Middle-End AV Receiver.

ASP F7—>«7#39+)L70tvH IC

Fa7 LY —=AMHOATEL IS
AE8chEZEFRUa1—LA

8ch Electronic Volume with
9 Input Twin Selector

Mo61532FP

0.5dbRFvTHIEHIDE 4EEE

8ch BFMUa1—A

High performance 8ch Electronic Volume of
0.5db step control.
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m Features

@Available for Vcc=14V(Using high withstand voltage C-MOS process)
@®High Dynamic Range-High S/N Ratio

@Built-in high performance independent 6 channel Volume
@Built-in 10 Input Selector

@REC Output : 4 Line with muting switch

@®Includes Balance Output Circuit for A/D Input

mRAEILRE

@/RU1—AHfENE : O~—99dB (1dBstep) . —codB

@A NTA>akO—)b - O/+6/+12/+18dB

@ 7vrx—% (for A/D): O/—6/—12/—18dB

@+ T >ahO—)L 1 0/+6/+12/+18dB

@S AKHAERE : 4.2Vrms (at THD=1%)

OESIAHRER | 0.005% (at Vi=300mVrms)

@ L1/ AUV 2.5uV (Volume 0dB/Gain 0dB/JIS-A Net Work)

@ %EBME © 1.5uV (Volume —oodB/Gain 0OdB/JIS-A Net Work)
@®/\vo—2 80 QFP @E/REL | £4.5V~£7.56V. 2.7V~5.5V

OSMEMOSTO R ZFERUEIRBE4VICHIIT
O@SDL Y- §S/NZRER @5I4aII8F vx/LRU1—ANE
@O ANYAELUIIANE, @RECH] | T2—hSWHIE2%RHT

B Features

@Available for Vcc=14V (Using high withstand voltage C-MOS process)
@®High Dynamic Range-High S/N Ratio

@Built-in high performance independent 8 channel Volume
@Built-in 9 Input Twin Selector

@REC Output :2 Line with muting switch

m REEMAE

@1 —AfIfENE | O~—99dB (0.5dBstep) . —codB
@At IE  9AN
@ ANTA>abO—)L  0/+6/+12/+18dB
@A77 vTrx—% (for A/D): O/—6/—12/—18dB
@t />IbO—)b  0/+6/+12/+18dB
@R AHIERE - 4.2Vms (at THD=1%)
O FEEXR : 0.005% (at Vi=300mVrms)
@1 /A XN 2.5uV (Volume OdB/Gain OdB/JIS-A Net Work)
@RBEME © 1.5uV (Volume —eodB/Gain 0dB/JIS-A Net Work)
@®/\wr—3 80K QFP

EIFREBE | £4.5V~x7.5V. 2.7V~5.5V

B Characteristics

m Characteristics

@\ olume Control Range : O to —99dB (1dBstep),—<dB
@®Input Gain Control : 0O/+6/+12/+18dB

@®Input Attenuator (for A/D) : O/—6/—12/—18dB

@®Output Gain Control : O/+6/+12/+18dB

@®Vo max : 4.2Vrms (at THD=1%)

@THD : 0.005% (at Vi=300mVrms)

@®Output Noise Level : 2.5uV (Volume 0dB/Gain 0dB/JIS-A Net Work)
@®Vno: 1.5uV (Volume —codB/Gain OdB/JIS-A Net Work)
@®Package : 80pin QFP

@®Supply Voltage : 4.5V to £7.5V, 2.7V to 5.5V

@\Volume Control Range : 0~—99dB (0.5dBstep), —<odB
@Input Slector : 9 Input

@®Input Gain Control : O/+6/+12/+18dB

@Input Attenuator (for A/D) : O/—6/—12/—18dB
@Output Gain Control : O/+6/+12/+18dB

®Vo max : 4.2Vrms (at THD=1%)

@THD : 0.005% (at Vi=300mVrms)

@Output Noise Level : 2.5uV (Volume 0dB/Gain 0dB/JIS-A Net Work)
®Vno: 1.5uV (Volume —eodB/Gain 0dB/JIS-A Net Work)
@Package : 80pin QFP

@®Supply Voltage : 4 5V~+7.5V, 2.7V~5.5V
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Mini Component

==32iKH ASP

ST OVIRICKHEFEEKREZ 1 7V Tk,
DVD=ZOVREDVILFFvRILICHI T

1chip solution built-in various functions for mini-component.

Corresponds to multi-channels system, such as DVD mini-component.

R

BFRUa—LZRICADELIY . OZOVR h—O0—)b,
SORX A ASH T T HeES DS B iEE

@ AT LIERICH ST DA4chBFRU1—LESA TV T

@~ ATk D ) ZHE

m Features

@Employing the various functions which is an input selector,
surround, tone control, loudness, karaoke and cassette deck,
etc based on electronic volume.

@4ch electronic volume corresponding to system extension is
lineup.

@®Bus control by MCU

ASP for Mini Component/System Stereo Set

! Power Data
Function Type No. Package Supply MCU I/F Page
)
M61510AFP 42pin SSOP 45~55V 2-Wire P32
Serial
20pin SDIP 8.5~ 9.5(Vce) —
M62420SP/FP/AFP 20';in 0P 452 5.5V(VDD) I°C-Bus
i 8.5~ 9.5(Vce) 2-Wire _
Me2s 2t 20pinSOP /52 TS BVIVDD) Serial
i 8~ 10V(Vce) 3-Wire
M61520FP 80pin QFP 3~ 5.5V(VDD) Serial P32
i 8~10V(Vce) 2-Wire —
M61529FP 42pin SSOP 4.5~ 5.5V(VDD) Serial
42pin SSOP - 2-Wire P31
M61524FP pin 8~ 10V Seria
Single Power .
Supply M61530FP 42pin SSOP 8~ 10V 2-Wire P31
Type ASP Serial
M61537FP 80pin QFP 8~ 10V 2:Wire P30
Serial
R2A15212FP**  56pin QFP 8~ 10V 2-Wire Posg
Serial
q 2-Wire
R2S15207FP 40pin QFP 8~ 10V Serial P29
A 2-Wire
R2S15208SP  10pin SSOP 8~ 10V Serial P29
R2S15904SP  28pin SSOP 5~9.7V Sones P
>k . 2-Wire
R2A15908SP 28pin SSOP 5~09.7V ‘Serial P34
A +225~275V 1-Wire =
Dual Power M62495AFR 24pin SSOP or4.5 ~7.5V Serial
Supply
Type ASP .
. + 1-Wire =
M61518FP 36pin SSOP +4.5V Serial

Master
Volume

>

2ch
2ch
2ch
6ch
2ch
2ch
4ch
2ch
2ch

2ch

2ch
2ch
2ch

2ch

Graphic
Equalizer

[lecrl]

3 band
2 band

2 band

3 band

3 band

3 band
2 band
3 band
3 band
2 band
2 band
2 band

3 band

Input
Selector

=
i

k' ©

5 Input

6 Input
4 Input

4 Input

5 Input
4 Input

4 Input

4 Input
5 Input
4 Input

3 Input

Surround

Vocal Cut
Bass Boost
Mic Amp etc.

Bass Boost

on/off
on/off
on/off

on/off

f0,Q
variable

on/off

Some
Karaoke
Function

Mic
Mixing
Vocal

Cut etc.

Vocal
Cut etc.

Vocal
Cut
Vocal

Cut etc.

Vocal
Cut

**Under Development

Others
Output Port
Pseudo Sur/Ste

etc.

Loudness
Surround

Input
Trimer

Surround
Mic. Mix

Surround
Mic. Mix

AGC
LPF

2ch PB
Rec EQ

Surround
Mic. Mix

Surround
Mic. Mix

SCF type
(st

Surround

Surround

Surround

REC
Amp

==—3iKA
2chg&FhJUai—LA

2ch Electronic Volume with
Tone & Surround

R2515904SP

A= O RICREE Fv T4
BFRUa—A

One chip type Electronic Volume optimum to
Low-End Mini Component

ASP #—>«7#393)L70tvH IC

#;E7 VTR
2ch&BEFRUa1—L

2ch Electronic Volume with
PB/REC Amp.

R2A15212FP**

R2S515904SPZEN—XR(CERFE77 > T7Z2NE
2ch Electronic volume with REC/PB amplifier based on
R2S159043SP.

VCC=9V

¢

Mode
INL2 O—O 5 Volume L| selector

Tone control
(Bass/Treble)| | Surround

CLOCK DATA

[)
00
o

NR Inpmtgalin [

1 control 9]
INR2 & F} Volume R 80
INR3 O z o
INR4 O ode

Mcu selector

LouT

ROUT

REC© RECEQO ©DPLIN

BRR

AR

@S HEEMTI2F vr) LR 21— L&
RUa1—LHiEE | 0~—87dB (1dBRAFTwF) . —odB
@O\ tELIY AAS+=a—h
@2/)\>Rh—d0O—)b
JXX : —=15dB~+15dB (1dBRFv)
~UT)IL 0 —15dB~+15dB (1dBRAFv)
@ >UVRAE; (Low/High)
@ AN A IbO—)L : O~+12dB (2dBRFv7)
@21R) VR
EBIREFE | VCC=9V
@/ Vv — : 28E>/SOP

B Features

@®Volume : O to —87dB, —o/1dB step
Each channels are independent control.
@Input selector : 4 input selector + MUTE

@Tone control : Bass : —15dB to +15dB/1dB step
Treble : —15dB to +15dB/1dB step

@Surround : Surround <Low/High>

@®Input gain control : OdB to +12dB/2dB step
@®MCU : 2 ports serial control

@®Supply Voltage : VCC = 9.0V (typ)
@®Package : 28 pin SOP

@S HREMY 2T v ) LR — A

RU2—AHIEE © 0~-87dB(1dBRFv)
@AANTELIINE
@GAME.DPL.MIC MIXAF]
@A77y T R—IHERE

(AF1EL D5 . GAME MIX) : O0~12dB (2dBRTvD)
@2/\rh—2IabO—)U

JUX 1 -8dB~+8dB/2dBR 7 v~

~UTIL 1 -8dB~+8dB/2dBRA v

AJIATT : O/-4/-8dB
O SUURIEE @R—AILAvhiEEE @RECH
O /A XBIBLEF Y TESAV 7V TNE @ALCKHREC EQEIEEME
@2fRU7)LI~O—)L

B Features

@®High Performance Independent 2ch Electronic Volume
Volume Control:0~-87dB (1dB step)
@Built-in 4 Input Selector
@GAME.DPL.MIC MIX Input
@Input Attenuator
(Input Selector, GAME MIX) : O~ 12dB (2dB step)

@2 Band Tone Control

Bass : -8dB~+8dB/2dB step

Treble : -8dB~+8dB/2dB step

Input ATT : O/-4/-8dB
@®Surround function @Vocal cut function @REC Output
@Built-in Low noise PB amp. And line amp.
@Built-in REC-EQ circuit with ALC @2 wire serial control

u A

®/ v —: BEEVQFP
@EREL 9V

B Characteristics

@®Package : 56pin QFP
@®Supply Voltage : 9V

**Under Development
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2Y SO FEEEANR
2FrRIVEFRIUa—L

2 Channel Electronic Volume with Surround

R2S515207FP

TVICRESHEREZ IR U
FvRIVEBEFMRUI—LA

2ch Electronic Volume with suitable
features for TV

SCFEIB/I\VRINSXNUY S
(45145 (PEQ)

3 Band PEQ in which a fine tone quality
setup is possible

R2S515208SP

THOHDEEFEDFREN T REIR

F—T 4 - T ORT—)UREIEIC
Audio soundfield control IC that setting of
fine tone quality is possible.

4input selector
+ Mate

Tone control

INA1
(Bass Mid/Treble) BASS

INB1 S

INC1 > T BOOST 15

IND1 ouTt
N T APTEY e

MEXIN®

Surround T
Mono 1
g\o Stereo

Vocal Cut
Tone control
(Bass Mid/Treble)

MEXIN2

BASS
BOOST

4input e\emor..{} o) ) outz
INA2 | +Mate nput Bypass'

INB2(OH Gain
INc2(OH+

D20+

<G-00000

SUR2 SUR1 REC2 SAOUT  DATA CLOCK

Ny i S

O

3Band
Parametric
Equalizer

P
<P

Rout

P
<P

R

BRR

@SRRI 2R BT RUI— A
RUa—AFEHEE - 0~-87dB (1dBRT W) —codB
O NSO AN + MUTE (AT (> 1 -5/0/+5/+20dB)
@ANT AV 1 O~12dB (2dBR T v )
@/ SIV/ARTUF AT UZ/1chE/SIL/2ChE/SIV
@3/\Rrh—>3dbO—)b
JNR/ZR)L/BLU D)L -8 to~8dB (2dBRFwvF)
(b—>AFATT : 0/-8dB)
O SUVRKEENE @/ XT—ANERENE
OMIX INMVEZTIT—ANE @R—71ILHyERENE
ORECT Db 1Rt ADTAVKICF—2 A I+Z2—REFEIR
@217 IUI\RAfH] @FTFREBE: Vec=9V
@/ —: 40EVQFP

B Features

@®High performance independent 2-ch Volume
Volume control range : O to -87 dB (1 dB step), —eodB
@Input Selector : 4 Input Selector + MUTE
(Input Gain : -5/0/+5/+20 dB)
@®Input Gain Control : O to 12 dB ( 2 dB step)
@®Mono/Stereo: Stereo/Ch1 mono/Ch2 mono
@3 Band Tone Control
Bass/Mid/Treble: -8 to +8 dB ( 2 dB step)
(Tone input ATT : 0/-8 dB)
@Built-in Surround
@Built-in Bass Boost
@Built-in MIX IN interface
@Built-in Vocal cut
@REC Out : 1 Line, Select Input Gain or Tone Input + Mute
@2 Line Serial Bus Control
@®Supply Voltage : Vec =9 V
@®Package : 40pin QFP

@10 TSV \wir—T
SCF#E TS KD ASA T DT EBRHDAE
@ IR T4—)URKIEICERBIEI/ /RIS AN WO AASA LS
VINC KD BRI D7 fE T 8E
Band1 : fo=80,100,125, 220, 400, 500Hz
Gain=+14 to -14dB/2dB
Q=1.0,15,20,40
Band2 : fo=1.28,1.5,1.87,4.0, 7.3, 8.4kHz
Gain=+14 to -14dB/2dB
Q=1.0,15,20,40
Band3 : fo=2.08,2.6,3.25,5.7, 10.4 ,13kHz
416,52,6.5,11.4,20.8, 26kHz
Gain=+14 to -14dB/2dB
Q=1.0,15,20,40
@E/REHE 9OV
@®/\wir—: 10E>SSOP

m Features

@ 10-pin flat package.
Without external parts for the equalizer by SCF technology.
@Optimal 3 band Parametric Equalizer LSI for sound field control
Available to control the frequency characteristic by software
Band1 : fo=80, 100, 125, 220, 400, 500Hz
Gain=+14 to -14dB/2dB
Q=1.0,15,20,40
Band2 : fo=1.28,1.5,1.87,4.0, 7.3, 8.4kHz
Gain=+14 to -14dB/2dB
Q=1.0,15,20,40
Band3: fo=2.08 ,2.6,3.25,5.7,10.4 ,13kHz
4.16,52,6.5,11.4,20.8, 26kHz
Gain=+14 to -14dB/2dB
Q=1.0,15,20,40
@®Supply Voltage : 9V
@Package : 10pin SSOP

FHB7 VTR
2chEZEZFRUa—LA

2ch Electronic Volume with
PB/REC Amp.

MG1537FP

MB 1529FPZN\—XCERFE 77> T7Z AN U.
WHEYN XA T AlCEE

2ch Electronic Volume with REC/PB amp.

based on MB1529FP is suitable for W cassette system.

ASP F—F1#435+)IL70tvH IC

AchANTEL Y9, 3NV RIS/,
NAT—=ANIAIZF IV IAR
Electronic Volume with 4ch Input Selector,3Band

Equalizer,Bass Boost Curcuit and MIC Mixing Circuit.

MG1529FP

/BRSO RICERBIE 1 Fv IS
BFhRUa—A

One Chip Type Electronic Volume Optimum to
Mid-/High-range Mini Component

MIC
GAME IN2
RECA2
SAOUT2
DPL IN2
REC IN1
REC EQ2
TONE OUT2
VOL IN2

$—ovee

-
W

INA2~D2
TAPE IN2

il

LINE IN2
LINE OUT2
PBINA2/B2

PBNF2
PE EQ2

e

ouT2

SWouT
PBINA1/B1
BNF1

PE EQ1

LPFIN
LPF OUT

ML ALAL

MIC

@‘E +3/0/~3/—6d8

REC %7
—5/0/+3.508

ATT

"

&

REC
TAPE [PLAY

Vocal
cD cut |

TUNER

Surround P

<
=)
8 —5/0/+3.5dB
LINE IN1 /\ ouTt by a
E
LINE OUT2 2 5
@ +3/0/—3/—60B
INAT~D1 ‘§"
TAPE IN1 -1
[ Avs | [McuIF]
© = = -z = = s < X
i85 §g: @ T
= a o w
=335 3 5@ U 58 °
mSR B iBR

@ ANESWREIE/ A XBEF YT (Za—MEEIS) &1 7P
THE @K/ AXDIFFE7> T (Za—bEeERTE) EREC EQEIE
Wk (ALC- =a—b#EENE) @=a1—IJvIBVYR7ZVTNE

@3/\URh—2J>bO—)U (ABATT : 0O/—4/—8dB)

@AY (4dchRFT U A +TapeAS])

@A N7 VT R—E#EEE (—5/0/+3.5/+5dB) @2chMIizAfERU1— /A

@ TSI UNEE @R—A)LAvhikEE @MIC MIX A

@ANRINSIN-TFSATAET] @LPFRAMAN > TNE

O@SWHAH 1 (AGCHRE+H T 7> I>bO—)b . 0/+6/+10dB{IE)

m Features

@Built-in Low noise PB amp. (with mute function) with the input
select SW and line amp.

@Built-in Low noise REC amp. (with mute function) and REC EQ
circuit (with ALC and mute function)

@Built-in music sensors amp.

@3 Band Tone control (Input ATT : O/—4/—8dB)

@Input selector (4ch stereo +Tape input)

@®Input Attenuator (—5/0/+3.5/+5dB)

@2ch independent control volume @Surround function

@\Vocal cut function @Mic mixing input

@Output for spectrum analyzers @Built-in Post amplifier for LPF

@Output for SW (with AGC function + output gain control : 0/+6/+10dB)

mARAEMRE

@RJa1—AfJEE | MJLARUa1—A 1 0O~—15dB(1dBRFTwv)
RAZMIa—L: 0~—76dB(2/4dBRTwvF)
o~—1h0O—)L =whk : —8~+8dB (2dBRFwv7)
JINZ BTV 1 —8~+8dB(2dBRXTwvF)
@/ \XT—AMERENE: (fO. Q 4ER[ETZ) @/(vo—3: 80E/QFP
@=EREL : 8~10V

m Characteristics

@®Volume Control : Trim volume  : 0 to —15dB (1dB step)
Master volume : O to —76dB (2/4dB step)
@Tone control : Mid . —8 to +8dB (2dB step)
Bass/Treble . —8 to +8dB (2dB step)
@Built-in Bass Boost function(fO, Q 4step variable)
@®Package : 80 pin QFFP @Supply voltage : 8 to 10V

@®~—>1>h0O—)L (Bass/Mid/Treble) @ANEL IS (4chAXFLy
F+=a—bh) @ANTVVTR—F h—TPvTR—IrEEE @2chiHir
FEHYZER)1—L @AZBANIGT (FPyvrR—FHE) @I
FiEE @IRN—FAILAvbikEE @/\RT—ANHEE @A77/
TSIOO—T7H7] @A -=ZFIIKEE @IUTVILT—5FAVE
T1—X (2#830)

m Features

@Tone Control (Bass/Mid/Treble)

@®Input selector (4-channels stereo & Mute)

@®Input Attenuator, Tone Attenuator

@2ch Independent Control Master volume

@External Input Terminal (with Attenuator) @Surround Function
@®Vocal Cut Function @Bass Boost Function

@Output Terminal for Spectrum Analysis/Subwoofer

O®MIC Mixing Function @Serial data interface (2-wire type)

B REEMEE

@ AR —AfENE - 0dB~—76dB (2dB or 4dBXFwvJ) . —dB

O~ LARYa— AR : OdB~—15dB (1dBRXFTv)

@ AN 77y TR—FHENE | —5/0/+3.5dB

O~— 77y R—FHliEHE : O/—8.2dB

@NEBAS VT r—FH{EHE : +3/0/—3/—6dB

@®~—>>hO—)L : Bass/Mid/Treble +8dB (2dBXFwv)

@S AHAEE  2.2Vims @FEXBME | 4uVrms (Volume=—oo : JIS-A)

OE2ZIPHER : 0.02% (f=1kHz) @/\wi—T 42> SSOP
BIREE : 8~10V

® Characteristics

@®Main Volume Control : OdB to —76dB (2 or 4dB step), —ecdB

@Trim Volume Contro: OdB to —15dB (1dB step)

@®Input Attenuator : —5/0/+3.5dB

@Attenuator for Tone Controller : 0/—8.2dB

@Attenuator for External Input: +3/0/—3/—6dB

@Tone Control : Bass/Mid/Treble =8dB (2dB step)

@®Maximum Output Voltage : 2.2Vrms

@Residual Noise : 4uVrms (Volume=—oo : JIS-A)

@ Total Harmonic Distortion : 0.02% (f=1kHz)

@Package : 42pin SSOP @Supply Voltage : 8 to 10V 30
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2chiiUa—LEDHEEHET
VIVFFvRIBZ=OVRICRE

4ch Electronic Volume Optimum to Multi channel type
Mini Component by the combination with 2ch Volume

Mo61530FP

5.1ch7FOJ A4 chEBFRUa1— LA

4ch Electronic Volume with 5.1c¢ch analog input

b/ ERE=— O RICEE
1Fv T4 TEFIRYa—L

One Chip Type Electronic Volume Optimum
to Mid-/High-range Mini Component

MG61524FP

NSATHBEZTTR U h—2a2/ M0 — )b,
INRAT =AY AO=ZF 2 IOEZENBRLIC
2chBFRUa—LA

2ch Electronic Volume satisfied Karaoke Function with
Tone Control, Bass Boost and Mic Mixing Circuits.

M61519FP

M61530FP

$9] AVOLIN1 [%] BVOLIN1

A
Volume1

B
Volume1 Left
Bass
Boos

|| Tone
Surround | | Control
[ Treble)

Right

B
Volume2
Bass
Boost

A
Volume2
Bypass

'—MCU Interface.

CLOCK DATA

L] AVOLIN2
+

BRRE

nFE

@ 7 4chEMRER) 1 — LR
@5.1chZFOJASIHIn
@IMIIFCRICK D TRAN T «)L% (LPF) CIRSZ A TIAE

® Features

@Built-in High Performance 4ch Volume
@®Correspond to 5.1ch analog input
@Available to constitute a post filter (LPF) circuit by external CR

mREEERE

@ A1RUa—AffHIE : O~—76dB (1dBstep) . —codB

O~ LR a1 —AHfENE - O~—15dB (1dBstep)

@+t >abO—)L  0/6/9/12dB(SWch)

@\ +>2bO—)b : 0/5/10dB(FL/FRch)

@AGC : Vc=1.8Vrms @mAHIIEBE : 2.2Vrms (SL. SRch)
@FREEME | 2uVrms (Volume=—oo, JIS-A.Cch)
OE=ZFPHER  0.02% (f=1kHz. Cch)

®/\vr—3 4P SSOP @EREE : 8~10V

m Characteristics

@®Main Volume Control : 0O~—76dB (1dBstep), —oodB
@Trim Volume Control : 0~—15dB (1dBstep)

@Output Gain Control : 0/6/9/12dB

@Input Gain Control : 0/5/10dB @AGC : Vc=1.8Vrms
@®Maximum Output Voltage : 2.2Vrms (SL, SRch)
@Residual Noise : 2uVrms (Volume=—e0,JIS-A, Cch)
@Total Harmonic Distortion ; 0.02% (f=1kHz, Cch)
@Package : 42pin SSOP @Supply Voltage : 8~10V

@3/\rh—rObO0—)L @=a—MMIEAAS LIS

O\ 15> IhO—)LWE; (0/3/6/9dB)
@2chBIFIHMI1—L @YSIUREAE

@S H T E—RELIY (AT LA . LechE/ . RchE/R—AJLAVE)
O AT -ZFIUIKEE @NAOFTVTINE @INAT—XNHEEE
@VUP LT =5 AT TT—R (2#F30)

m Features

@3 Band Tone Control @4 Input Selector with mute

@Built-in Input Gain Control (0/3/6/9dB)

@2ch Independent Volume @Surround Function

@®Karaoke Mode Selector (Stereo, Lch Mono, Rch Mono, Vocal cut)
@®Mic Mixing Function @Built-in Mic Amplifier

@Bass Boost Function @Serial data interface (2-wire type)

u A

@1ER1—AffENE :0~—24dB (1dBRAFwv)
@R 1 — AHliEE :0~—66dB (1dBRFwF) . —codB
O~—>IhO—)L 1 JXR —8~+14dB (2dBRFv)

P 2YR/BLTIL—8~48dB (2dBRTw)

O AL IEFE :2.2Vrms
@KL BME CAuvrms  @EEIAKERE 1 0.02%

@/ \vr— 142> SSOP @FEREME | 9V

B Characteristics

@A Volume Control : 0~—24dB (1dB step)
@B Volume Control : 0~—66dB (1dB step), —odB
@ Tone Control : Bass —8~+14dB (2dB step)
: Mid/Treble —8~+8dB (2dB step)
@®Maximum Output Voltage : 2.2Vrms
@®Residual Noise : 4uVrms
@Total Harmonic Distortion : 0.02%
@Package : 42pin SSOP @Supply Voltage : 9V

DVD—{#EIAVL Y —IN/Z==
JVRICERE 6chBBFRUa—LA
One Chip Type Electronic Volume Optimum
for DVD Receiver/Mini Component

MG1520FP

BANIELIS.
JKRAT—ZAEEANEGChEF M) 1— LA

Bch Electronic Volume with 6 Input Selector,
Bass Boost Circuit

ASP +—>4355 )70ty IC

h/ESRE=— O RICRE
1FvITIALTEFRIa1—LA
One Chip Type Electronic Volume

Optimum to Mid-/High-range Mini Component

M61510AFP

SAHELIS.
SIVRAOASATAEEFRI21— LA

Electronic Volume with 5 Input Selector and 3Band Equalizer.

Master VOL. | Bass Boost | gyon |
Gain !

0/42/46.5/4

+10.508 |
Master VOL. | Bass Boost | kot R
Gain [

0142/+6.5/

refe—= 10508

Master VOL. Surround
Gain

Gainpg,
0/+3.6dB

OUT IN OUT ouswn=

REC MIC REC

[

AD
DSP
D/A

0/+6dB
Master VOL. Surround
Gain

Gainrg,
o—oy - 0/+3.6dB

0/+6dB
Master VOL. Center
Gain
0/+6dB
Master VOL.
Gain

Gainrg,
I 0/+3.6dB

Gainrg,
- 0/+3.6dB

+6/+10dB SUB
WOOFER

XI-rauosoo
SPkkEkkt *
J<000000
oJddacaa

I_g—l Lch Output

S wo o 173

e g

£ 5 o -

- 2nd Volume
Input ATT 1st Volume 3Band 0~—64dB
0~—14dB (2dB step) 0~—16dB(1dBstep) Equalizer (1dB step)

Surround

Rch Input

@8{

Rch Output

CLOCK
DATA

R

BRR

O\t o5 (BAS+Mute) @ANTFYTR—F

O\ N5 (>2hO0—)L(0/+3.6dB) @LEHYr>IvbO—)L
OV AU -ZFIUIKEE @RECHI2RMR

@/\XT—XAbEE @A/DASRI/NSVAHAHEE

m Features

@®~—>1>hO—)L (Bass/Mid/Treble)

@S ALY @ANTvTR—IHERE

@ XN — L (TORRABERETE)

o) LE—TO0OVyIRAHAIRT

OTSUVNIKEE @YUTILT—IAFTT—R (2#RT0)

@®Input Selector (B Input+Mute) @Input Attenuator

@®Input Gain Control (0/+3.6dB) @Output Gain Control
@®MIC Mixing Function @2 REC QOutput

@®Bass Boost Circuit @Balance Output Circuit for A/D Input

B Features

mRHEMRE

@6ch/RU1— AH#HE : 0dB~—87dB (1dBXFv)
@7 vTrx—aHlENE . —4.4/—9.4/—8/—13/—11.6/—16.6dB
@A HERE  2.2Vrms
@XM E | buVrms (JIS-A)
OESFHEE  0.01% (f=1kH2)
@/ v —3 80K QFP
B\FREBE : 8.0~10.0V

@®Tone Control (Bass/Mid/Treble)

@5 Input selector @Input Attenuator
@®Master volume (with Loudness control)
@®In/0ut Terminal for Dolby Pro Logic
@®Surround Function

@®Serial data interface (2-wire type)

B RAELRE

® Characteristics

@\/olume Control : 0dB~—87dB (1dB step)

@Input Attenuator : —4.4/—9.4/—-8/—13/—11.6/—16.6dB
@®Maximum Output Voltage : 2.2Vrms

@®Residual Noise : BuVrms (JIS-A)

@ Total Harmonic Distortion : 0.01% (f=1kHz)

@Package : 80pin QFP

@®Supply Voltage : 8.0~10.0V

@ XA RUa—AKENE - OdB~—80dB (1dBRXFv)

@A N7 vT R —FHlEE | 0dB~—14dB (2dBRFv7)
®~—>J>~O—)L : Bass/Mid/Treble £8dB (2dBRXFwv)
@ KHEE : 1.25Vrms  @EBBME - SuVrms (JIS-A)
@2 KESR | 0.006% (f=1kHz)

@/ — 42> SSOP @EJREE : 5V

m Characteristics

@®\Volume Control : 0dB~—80dB (1dB step)
@Input Attenuator : OdB to —14dB (2dB step)
@Tone Control : Bass/Mid/Treble £8dB (2dB step)
@®Maximum Output Voltage : 1.25Vrms

@®Residual Noise : BuVrms (JIS-A)

@ Total Harmonic Distortion : 0.006% (f=1kHz)
@®Package : 42pin SSOP @Supply Voltage : BV
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TV/DVC Audio

L E/DVCHA—

TVICHEISSTEKREZ 1 TV e

—

Sa4F

1chip solution built-in various functions for TV.

AR

B Features

BFRJa—LZEKICADELIS b~ O—)L B SOUR,
BHUR T LA AGCEDS A 1EH,
@12C) VR K DllHE
@ NAT W THEEN S — BB 7 v T X —F (L XD IERET T,

U=wd

@Employing the various functions which is an input selector,
tone control, surround, pseudo stereo and AGC, etc based on
electronic volume.

@Control by 12C bus

@®High performance compressor and limiter by rudder
resistance type attenuator with a minute step function.

....... VIE > Video » Driver
Processor
m Available to analog 1chip composition.
Volume Bass Treble
SIF { MPX ———» — = —|
decoder Surround
/Pseudo
% % Stereo %
— — "
----------------- >
12C Bus I/F Digital Amp.
[
ASP
ASP for TV/PTV
Master Graphic Input
Volume Equalizer Selector
Function Type No. Package Rowet MCU I/F Data 3 @ o Others
Supply Page Tape ONg
ol LES
f Surround
R2S15900SP 28pin SOP 5.0~9.7V 12C-BUS P35 2ch 2 band 5 Input Pseudo Stereo
i .y o AGC Surround
R2S15903SP 32pin SOP 5.0~9.7V 12C-BUS P35 2¢ch 2 band 5 Input Paouds Storeo
Electronic
Volume with " 20| . Surround
Graphic R2A15905FP 44pin QFP 8.5~9.5V I2C-BUS P34 2ch 2 band 6 Input (Twin) HP };[{]p“& Vol
Equalizer
R2A15908SP**  28pin SOP 5.0~9.7V I2C-BUS P34 2ch 2 band 5 Input Surround
M62420SPIFPIAFP  20pinsDIP  85~9.5V(Veo) o o P36 2¢h 2 band
20pin SOP 4.5~5.5V (Vbp)
+4.5~+7.5V(Vee -Wi
M62446AFP  420inSSOP 45 .5 sv((VDD)) 3-Wire _ 6ch 2 band
Single Function : : Serial
Electronic Volume SoP
14pin 2-Wire
. 4.5~15V 2ch
M61545FP/AFP 8pin SOP Serial P38
**Under Development
33

I°C/ VAt s
2FrRIVEFRIUa1—LA

2 Channel Electronic Volume with
12C Bus Control

R2A15908SP**

TVICER@ES R EE LT
2FvRIVEBFRU2—LA

2ch Electronic Volume with suitable
features for TV

ASP +—>4355)L70tvt IC

TVEANYRIV 7 VTR
2ch 8FRUa—LA

2 Channel Electronic Volume with

Head phone Amp

R2A15905FP

0.5dBR T v TOMPHEFEE . AR R — A&

T dEANREUIE2chBFRUa— A

2ch electronic volume with the fine control by 0.5dB step and
built-in headphone volume & amp.

VCC=9V

Volume L
Mode selector

A

Tone control Surround

(Bass/Treble)
Mode selector
ROUT

12C BUS

SCLK SDATA

input Gain
Control

input Gain
E ontrol | Volume R I_

URch
Speaker out

input
selector

Sub

Decoder

Tone
Treble/Bass

Surround/
Pseude

SWch out

Speaker | ()
volume [(")
Output]
&0
Headphone (J URch
qﬂdj

o () Headphone out

Line out

Output -
gain o

’c
]

SDA SCL Cext GND REF VCC

Headphone
amp

BRE

EFR

@25 v VHIIAEHRU1— L 0 0O~-87dB(1dBRFT v )

@At UHY  BASI+E/SW

@2)\rh—23dbO—)L 1 J)XR 1 -14dB~+14dB(2dBAFv7)
ML TIL 1 -14dB~+14dB(2dBRTwv7)

@ >R (Low/High) A&k

@ tE—h~tLU¥ Bypass/Tone/Tone & Surround

@\ ST (>IhO—)L 1 0~20dB (2dBRFv)

@(2C) (R HilfH

EBIREL : Vee=9V
@/ \wr— : 28E/SOP

® Features

@2ch Independent Electronic Volume : O~-87dB(1dBstep)

@®Input Selector : 5 Input + Mono SW

@2Band Tone Control : Bass : -14dB~+14dB(2dBstep)
Treble : -14dB~+14dB(2dBstep)

@Built-in Surround(Low/High)

@®Mode Selector | Bypass/Tone/Tone & Surround

@®Input Gain Control : 0~20dB (2dBstep)

@I2C Bus control

@®Supply Voltage : Vcc=9V

@Package : 28pin SOP

**Under Development

SRR 2F =) UTRU 21— LPNER
MJa—/A : 0~-89dB (0.5dBXRFv7).-codB
AE—HRIUa—LA  -5~+5dB (0.5dBRFv)
@C ANV AELIE (RS ¢ ARTITHR)
@ ANATT/o>a~O—)b
ATT : 0~-14dB (2dBRFwv)
Gain : 0O~+9dB(3dBXR7wv )
Q@AGCHIEL (4ERBELIE)
@2/)\>Rh—>dkO—)b
JNZA/RLUDIL - -15dB~+15dB (1dBR 7w )
@ SIUVR/BHLURT LA NER
@SWchit it @5/ hO—)L : 0/+3/+6+9dB
@\ NRVHIH G
MRUa—/L 1 +6~-89dB (0.5dBRFwF) . -oodB
7 THEF  50mwW/320Q
@°C/\ZHlfH @ZTREEL : Vec=9V
@)\ —3I 44 QFP

B Features

@®High Performance 2ch Electric Volume
0~-89dB, -e0/0.5dBstep
Speaker Volume : -5 to +5dB/0.5dBstep
@®Input Selector
6 line inputs + Mute (2lines are correspond to output)
@Input ATT/ Gain control
ATT : O to -14dB/2dBstep
Gain : O to +9dB/3dBstep
@®AGC -4 Step
@Tone control
Bass/Treble : -15dB~+15dB /1dBstep
@Surround Function
Surround(Low/High)/Pseudo Stereo
@S\Wch output available
@®Output Gain Control O to 9dB/3dBstep
@®Headphone output
Volume : +6 to -89dB, -e0/0.5dBstep
Amp output : 5O0MW/320Q

@12C Bus Control @Supply Voltage : Vcc=9V @Package : 44pin QFP
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2chZFhUa—LA

Sound Controller with Surround & AGC

R2515903SP

TVICERESHREZZEE U
2FvRIVBEFRIUa—A

2ch Electronic Volume with suitable
features for TV

[°CJ CR X It
2FvRIVEFRIU1—LA

2 Channel Electronic Volume with
|12C Bus Control

R2515900SP

TVICRESHEREZ BRI U
FvRIVEBEFMRUI—L

2ch Electronic Volume with suitable
features for TV

RECL1 RECL2 ., VCC=9V
(N4 | 4 ?
Volume L Mode selector
)
IN L1 $ g0 Lout
INL2
INL3 Output Gain
Tone control Pseude Stereo| ontrol
(Bass/Treble)
Surround Mode selector
IN R1 Volume R| [ =
IN R2 % ROUT
INR3 3 OoU

PC-BUS IFF Oufout Gain

SCL  SDA Ir

REC R1 REC R2
(INR4) (INR5)

RECL1 RECL2 VCC=9V
(INL4) (INL5)
Volume L Mode selector
NL ouTL
IN L2
N2 || Output Gain

Control
Tone control Pseudo Stereo
(Bass/Treble) and Surround

Mode selector

IN R1
IN R2 Volume R OUTR

IN R3 o
$ Output Gain
Control

FIiEC R1 REC R2 SsCL SDA 7j3
(

C
R4) (INRS5) GND

B RE

R

@SBRI 2F v ) LR 21— LANEL
RUa—A#HEH : 0~—84dB (1dBRFwv). —codB

@AGCHER

@ AL IS  BAA

@2/)\>Rh—>avkO—)b )R :—15dB to +15dB (1dB step)
~UT)L 0 —15dB to +15dB (1dB step)

@SN I BURT LA NE

@OREC £77 : 2%k

@+t (>I~O—)L - OdB/+4.5dB

@12C/ VXl

@E/REL | VCC=9.0V (typ)

@/ v —3 32> SOP

@2F vRVIRILHIEIRU1— L - O~—84dB (1dBRFv)
@At I5  BAS + MUTE
@®2REC H71
@2/ \Rh—rJvbO—)b 1 IKR :—15dB to +15dB (1dB step)
~NUZ)L 0 —15dB to +15dB (1dB step)
@S UUR I BT IVR (Low/High) (B IURT LA
@tE—RtEL o4  Bypass/Tone/Tone & Pseudo Sterreo or
Surround
@t ~O—)L - OdB/+4.5dB
@12C/ CHilfE
EEREEE | VCC=9.0V(typ)
@/ v —3 28> SOP

E Features

® Features

@®Volume : O to 84dB, —o/1dB step
Each channels are independent control.

@®Input selector : 5 input selector + MUTE

@AGC : Auto gain control (AGC level 4step)

@Tone control : Bass : —15dB to +15dB (1dB step)

Treble : —15dB to +15dB (1dB step)

@Surround/Pseudo Stereo : Surround (Low/High) Pseudo Stereo

@®Mode selector : Bypass/Tone/Tone & Pseudo Stereo or
Surround

@REC output : 2REC output

@Output Gain Control : 0dB/+4.5dB

@I2C Bus control

@®Supply Voltage : VCC=9.0V (typ)

@®Package : 32pin SOP.

@2ch Independent Electronic Volume : O to 84dB, —oo/ (1dB
step)

@®Input selector : 5 input + MUTE

@2REC output

@®2Band Tone control : Bass : —15dB to +15dB (1dB step)

Treble : —15dB to +15dB (1dB step)

@Surround : Surround (Low/High), Pseudo Stereo

@®Mode selector : Bypass/Tone/Tone&Pseudo Stereo or
Surround

@Output Gain Control : OdB/+4.5dB

@I2C Bus control

@®Supply Voltage : VCC=9.0V(typ)

@Package : 28pin SOP

1EC/\XakO—)b
SINVRINSGANIYOAS(Y
SCF type 3 band Parametric Equalizer
with I1°C Bus Control

R2A15213SP*

TVHADORBEFFEREZHIHT 2/ AN w54
Parametric equalizer which controls the most suitable sound
characteristics for TV.

ASP +—>4355 )70ty IC

HLO—FRASELNIEIC

Audio Signal Processor IC for camcorders

MG 1534FP

ALT—FDADCNDANESUANIZREE

The input signal level to ADC of A camcorder is adjusted.

3 Band
Parametric
Equalizer

m g 12C I/F

MIC Input 1
(Batance) ©

Pre-Emphask
MAFITIEED /" Signal level adjustment ™\
Volume(Manual/Auto)

+20~-800B,-0

&

MIC Input 1
(Unbalance)

Digital
Control

Compressor
Iimiter

= Signal level adjustment \ DSP)
Volume(Manual/Auto)

2
Gain Control
-12~+18dB.

Line Input 1 ©

MIC Input 2 Cuttr

(Balance) ©

+20~-800B, <

Output2
MIC Input 2 ' @—D ’ ForADC
(Unbalance) L

Digital ) Abc
Control

Compressor
Aimiter —

£;
Gain Control
-12~+180B
Line Input 2 ©

R

R

@ 10PINTSYh o —
SCFEMFICKDA DS A TG I BBRAE
@ EBHIHICRBE/EI/ R/ SXN YIS TLSI
VIRD TP ICKROBEBREE DI ~O—)UHYETRE
Band1 : fo=80.100,125 , 220, 400 , 500Hz
Gain=+14 to -14dB / 0.5dB
Q=1.0.15.20.40
Band2,3:fo=1.1.1.4.,1.75, 3.1, 5.6, 7kHz
15.19,23.4.1,75,9.3kHz
22.,28,35.6.1.,11.2.,14kHz
Gain=+14 to -14dB 7 0.5dB
Q=1.0.15.20.40
@1°C/ VRl
@ERETL : 9V
®/\vr—2: 10E>/SSOP

B Features

@ 10Pin flat package.
Without external parts for the equalizer by SCF technology.
@Optimal 3 band Parametric Equalizer LS| for sound field control
Available to control the frequency characteristic by software
Band1 : fo=80,100,125,220,400,500Hz
Gain=+14 to -14dB/0.5dB
Q=1.0,15,20,40
Band2,3 : fo=1.1,1.4,1.75,3.1,5.6, 7kHz
1.5,19,23.4.1,75,9.3kHz
22,28,35,6.1,11.2 ,14kHz
Gain=+14 to -14dB / 0.5dB
Q=1.0,1.5,20.,40
@I°C Bus control
@®Supply voltage : 9V
@®Package : 10pin SSOP

*New Product

SR Ty Sy SIFETF R —
@1 Ty (F RMSHEHEBIREICKRD T —R T4 —REY
O@U=VH (I E—IRELBREIC KD T —H/ \wohl
@EFRIA—AFY a7 )L THIAEEAEE
@3N IT RATVINGVRA/RATTVINSGVR/TAVTVINGVR
@®Low-Cut TJ+)LYNEL
@ TUIT7YR[OIEENE
@3RI LT —5IO—)b

m Features

@Electronic volume with high performance compressor and a limiter

@®Feed forward type compressor by the RMS detector.

@Feed-back type limiter by the peak detector.

@Electronic volume can be adjusted also by the manual.

@3 input selector :
Mic.(balance)/Mic.(unbalance)/Line(unbalance)

@Built-in Low-Cut Filter

@Built-in Pre-emphasis circuit

@3 line serial data control

AR RE

@MU1—AFEE - +20~—80dB, —oo

O\ N7 +>abO—)L  +18dB~—12dB/2dBRX5v

@5 AHEAHEBE - 0.8Vrms (at THD=1%)

O@ETKER : 0.01%(0.3Vrms. SAVAH)

@SSR : 5Vrms (Volume=0dB, JIS-A, Gain=0dB, 514>~ A7)
@®/\vr—3 48 QFP @ERERX 1 8V

E Characteristics

@®\Volume control width : +20~—80dB, —oo

@®Input gain control : +18dB ~ —12dB / 2dB step

@®Maximum output voltage : 0.8Vrms (at THD=1%)

@THD : 0.01% (0.3Vrms, line-in)

@Output Noise Level : 5Vrms (Volume=0dB, JIS-A, Gain=0dB, line-in)
@®Package : 48pin QFP @Supply voltage : 8V
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General Purpose Electronic Volume

NABFRYI—L
SRFABTRU2—ANDEDEL

Correspondence to Eectronic Volume

(ESIEMS Y —REFRYa1—L

High Performance Resistance Ladder Type Electronic Volume Series

Maximum Attenuation

Type No. Function Package Supply Voltage Level of Vol. Others Data Page

M62420SP/FP/AFP 2ch Volume 20pin SDIP/SOP f?jgg‘,’ ((\)’gg)) 100dB Built-in Tone Control —
M62421FP 2ch Volume 20pin SOP o i) 100dB Built-in Tone Control =
M62429P/FP 2ch Volume 8pin DIP/SOP 4.5~5.5V 90dB -
M62446AFP 6ch Volume 42pin SSOP ) 9548 Built-in Tone Control -

M61538FP 6ch Volume 24pin SSOP S e 95dB P25

M61541FP 6ch Volume 40pin QFP 4%322\%(7\)%\6) 99dB Built-in Tone Control P24

M61545FP/AFP 2ch Volume 14pin SOP/8pin SOP 4.5~15V 95dB P38

F—=F«4F VAT LICRBEOVREEFRKY1—L

Log Attenuation Electronic Volume Series Optimum to Audio System

Maximum Attenuation

Type No. Function Package Supply Voltage Level of Vol. Others Data Page
M51132L/FP 2ch Volume 14pin ZIP, 16pin SOP 8~15V 105dB -
. — I*C Bus control or
R2S15201DD 3ch Volume 22pin SDIP 7~11V 96dB Dl(l: control P38

Fa7)LarbO—ILB3FvRIL
BFRUa—LA

3 Channel Electronic Volume with
2 type control

R2515201DD

[2C/\A&EDCO/MO—)LD@mAE T
HIERBEE3F v RJLEFRU1—L
3 channel electronic volume with both
of 12C bus and DC controllable

ASP +—>4355)L70tvt IC

MNAE2F eIV
EFRUa—LA
Multipurpose 2 Channel
Electronic Volume

MG1545FP / AFP

MB2429FP7Z 4 REcE U LEMEEIREED
2FvRIVEFRIa—LA

2 channel electronic volume for wide operating

supply voltage which improved the performace of M62429FP

AVDD
©v) 9

ADCref

S2Voutd [ pbret (5.2v)

AGND

Control mode : H=>DC
SW: L=>FC

@ > LouT
@ ,\> ROUT
DATA
Control
Logic
CLOCK

£ Vref (FP only)

FE

m R

@3F vV FHIHEFRI1—LA
0~—96dB.—dB (51645 wv)
@2E—NRJa—AdvbO—)L
[2C/{XO>hO—)L. VCAELTODCO~O—IL
@UTFL A [EIEENE

m Features

@3ch independent controlled Electronic Volume

0O to —96dB, —«dB (Totally 64 steps)
@Volume controlled by 2 mode

I2C bus control mode

DC control mode via operating on DC voltage
@Included Reference Circuit

B REEMEE

@LSHEL AL 2.0uVrms (ATT=—0o,IHF-A)
O@E=SFKER : 0.008%

@EREEEH : 7.0~11.0V

@/\vr—I 1 228> SDIP

m Characteristics

@Output Noise Level : 2.0 uVrms (ATT =—oco IHF-A)

@Total Harmonic Distortion : 0.008%
@®Supply Voltage : 7.0V to 11.0V
@®Package : 22pin SDIP

@2F v LRI HIEHEFRU1—LA
0~—95dB (1dBRFwvF).—dB

@21 UT LT —FHilfH

@UT LA MIFENE

m Features

@2ch independent controlled Electronic Volume
O to —95 dB/1dB step, —oodB

@2-wire serial data control

@Included Reference Circuit

mREEERE

@S IHMELAL - 1.2uVrms (AT T=—o00, JIS-A network) (FP)
5uVrms (ATT=—co, JIS-A network) (AFP)
O SFKER 1 0.002%
EIREEEH  4.5~15.0V
@®/\wr— 1 14>S0P (FP) .8E>/SOP (AFP)

m Characteristics

@Output Noise Level : 1.2uVrms (ATT =—oo, JIS-A network) (FP)
5uVrms (ATT=—o00,JIS-A network) (AFP)

@Total Harmonic Distortion : 0.002%

@®Supply Voltage : 4.5V to 15.0V

@®Package : 14pin SOP (FP).8pin SOP (AFP)
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Karaoke Processor

ASFrJOotyy

NoSA T 7Oy NDOEDREH

Corresponndence to Karaoke Processor

Digital Echo

Mic & Echo System

Super One Chip

Type No.

M65850P/FP
M65855P/FP

M65845AFP

M65856SP

R2A15906SP

R2A15907SP

M65851FP

Package

14pin DIP
16pin SOP

16pin DIP/SOP

36pin SSOP

42pin SSOP

28pin SOP

32pin SOP

80pin QFP

Data
Page

P42

P41

P42

P40

P40

P41

Key Control

[ ]
RAM Size
16K bit

Echo

[ J
RAM 20K
@
RAM 20K

(J
RAM 16K
o
RAM 16K

(]
RAM 44K

(J
RAM 44K

[ J
RAM Size
16K bit

Mic Amp

%E L R L R

2 systems
[}
2 systems

Vocal Cut

@ Include

line
selector

@ R-mono

L-mono
stereo

® L+R/2

Include
line
selector

@ R-mono

L-mono
stereo
L+R/2

Surround

Phase
@ Shift
Surround

[
Digital
Surround

Other Features

Include Delay Volume
Advanced ADM circuit
DC Control
Small Package

Key control connector
MCU Control

DC or I)C Bus Control

Scoring function
I°C Bus Control

Scoring function
Auto vocal support
Equalizer(Bass Tre)
Phase Shiftor

BRI o=x2200
7PVIABId—

Digital Echo built-in Mic Mixing Amp
with Scoring function

R2A15907SP

NS F T ERABEBEN DU 2I2C/ CARIAEID
DFVIFTIZILT A

Single Chip Digital Delay with Scoring function
controlled by 1°C bus

Karaoke Processor s+ 7otwvt IC

IAO=ZFII070F
AFEII—

Digital Echo built-in Mic Mixing Amp.

R2A15906SP

[PCI\R X IFDCHIEN B gEIE e EZEB I F v T
TIZIWTALA

High Fidelity Single Chip Digital Delay which can be
controlled by 1°C bus or DC.

ECHO VOL IN
LPF2 OUT
(®) optouT
scL
SDA
BPF2
BPF1

() op2iN
(®) cc2
(®) cc1
®) opiiN
(®) aNp

=
2
o
&
o

@

B

DIA | | AD |

LOGIC [] 44kbit RAM!

Feed Back
Volume

I°C BUS IIF |

SCORING

LPF1IN
TEST
MeLK (2)

MICVOL IN (=)
LPF1OUT (2)

FLAG OUT (3)

LPF2 OUT
(3) scLECHO voL

(®) ECHO VOLIN
(@) optout
() sbamic voL

(®) or2iN
(®) cc2
(®) cct
() oPiN
(3) anp

DIA | | AD

LOGIC [{44kbit RAM

Feed Back
Volume

sl

12C BUS I/FF
or AID

to Control

LPF

LPF1 OUT (2)

MCLK ()

MICVOLIN (=)
LPF1 IN

Mix ouT ()
BUS/DC (3)

ALC_TC
ALC_LC
MIC IN
MIC NFIN
MIC OUT
NC/FEEDBACK VOL ()

m R

nFR

@44kbitRAMANEICLDEEETIFIIVITI—

@ALCHRN AT T TDIEDBARANICET I TE. ALCEIEBEIFMNEBX
DER(CERERTAE.

@< AURIa—LA TI—RJa—LA T4—R) WOl a1—LANE

@I HEAENER

O AI=ZFI IV TR

@0 OV (FERGIHEFIRESZNEL CTHD. AMERCoOv I DR EZENIF
TIHEVD T AEERFDOFEREHIETED,

@ERIRAR. A —~JtwhOIEEME

@1°C/ \RHfH
EBIREBE : BV

@/ Vv —3 32E>/SOP

@44kbitRAMARICKDEEEBETIYIL T 1—

@ALCH AT TDIEDBARANICEHRINTE. ALCENEBEIFANERX
DERICERETTEE,

@< 1AURIa—LA TO—RJa—LI Ta—R/\wIRUa1— LN

O AV=ZFI I TNE

@ UV (FERHIHEIRIRES ZNE L CTHO . ABBICoOvIDEEE KT
SIEVD T ANEERBRFHDREEZHIETED,

@ TR AL A —h~Ut v EIREAE

O AURIa—L. TO—HRJa—A T4—R/)\woRUa—AlFIPC/ VA
[FDCHIETTEE, CEIERFRIFIPC/\RDFH)
EIREE - BV

@/ — 28E>/SOP

B Features

m Features

@®High-performance digital echo circuit using 44-Kbit RAM

@A mic amplifier with an ALC makes it possible to handle
overload input, and the ALC operating voltage can be
externally set to the desired value.

@Built-in mic volume, echo volume, and feedback volume.

@Built-in scoring circuit

@®Internal mic mixing amplifier

@ The clock has an internal current control-type oscillation
circuit, and the generation of unnecessary oscillation can
be prevented because the clock does not affect anything
external to the unit.

@®@Internal Auto Reset circuit that functions when the power
supply is turned on.

@ I°C Bus control

@Supply voltage -+ VCC = 5.0V (typ)

@Package : 32pin SOP

@®High-performance digital echo circuit using 44-Kbit RAM

@A mic amplifier with an ALC makes it possible to handle
overload input, and the ALC operating voltage can be
externally set to the desired value.

@Built-in mic volume, echo volume, and feedback volume

@Internal mic mixing amplifier

@®The clock has an internal current control-type oscillation
circuit, and the generation of unnecessary oscillation can
be prevented because the clock does not affect anything
external to the unit.

@®Internal Auto Reset circuit that functions when the power
supply is turned on.

@®MIC Volume, Echo Volume, and Feedback Volume are
controlled by 12C Bus or DC control. (Delay Time is only 12C
Bus)

@Supply voltage -+ VCC = 5.0V (typ)

@Package : 28pin SOP
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DFvIhSASTOtyY

Single Chip KARAOKE Processor

MG5851FP

EFACD. ==k VTREIC

NSA T HBEZEE T DDITEUICT I A

It is therefore suitable not only for dedicated Karaoke units

but also for radio cassette tape recorders,

TV.VCR.and miniature unit audio systems with Karaoke function.

Advamced ADMAR %=
BALETFYSILITO—

Digital Echo Adopting ADM

MG5855FP

D FvITFIYT)ILTLAIC
Single Chip Digital Delay IC

Lch
INPUT URCE
SELECTOR

-+
o— KEY CONTROL

| wocaLcurp |

| Lch
OUTPUT

[

PHASE
SHIFTER
(ON/OFF)

| Rch
OUTPUT

Reh ;
INPUT | SCORE

SYSTEM
ALC

MIC w T

MIC
AMP

| Dolay
OuTPUT

POWER SUPPLY

(ANALOG/
CLOCK Jr DIGITAL
COMMONUSE)
Y

20Kbit RAM

VREF
(1/2vCe)

m R

R

@ NSH T VAT LATREET I— F—O/bO—I)IL7ZTF v T THEAE

O T 1—(&16KEYARAMAE T I ZILT AL A7ZRAB. SOV RSO

@F—1>~O—)U —8~+8D17RXFTv T (1 ATV I FHEHEY)

@HEE. XAOVHSDIVUT LT —FCKHF—HliH

@ SHT T IaAHRENE (NSF TR IR—RILAYS A O5AT B
SUVR BRI XF = ~O—)UiRE

@DV I(FERAIHEFIROIFEZ B L CHO. ABBICOOY I DFEEZE R
FEEVDT  AEBFDOFLEZRILETED

@ EFRIZAR. 4 —~UtzyOEEME

@EREX : BV

@ FEREEEHE | VCC=4.5~5.5V

@TEASEREBE | VCC=5V

B Features

@Capable of composing echo and key control circuits necessary
for Karaoke system with a single chip

@Echo circuit is capable of supporting digital surround by
adopting 16Kbit RAM built-in digital delay

@ 17steps of —8 to +8 for key control (1step is equivalent to a
half tone)

@Karaoke entertainment functions such as Karaoke
scoring,vocal cut, equalizer,phase shifter, detection of
intervals between songs, and magic voice functions

@Generation of unnecessary radiation is avoided because
clock's built-in current-control oscillation circuit keeps clock
effects inside the clock

@Built-in automatic reset circuit activated with power turned on

@5V single power supply

@Supply voltage range : VCC=4.5 to 5.5V

@Rated supply voltage : VCC=5V

@Advamced ADMBRZHRA. I\E1EICALTH
@ 16>\ —IICAEY-A/D.D/ALEE - O—/\ZA T4V - ZF2 0 JEIE=NE
@16/ \Wwhr—T-RUa— A Za—hRAVFZEWNE
@I 1—MRJ1—A0.0.—2.1.—4.4.,—6.4.—8.6.—10.8.—12.7, —ccDBEZFE
@ LAM=a2—h~ H :BBHE

L 1 =a—h@OvoeElb)

Ref : =a—h~(UOvIEIE+YAI=0—)

m Features

@Adopting Advance ADM method contribute fewer terminal counts
@ 16pin package Include AD, DA
@ 16pin package Includes Volume, Mute and Mic Switch
@Echo Volume : 0.0, —2.1, —4.4, —6.4, —8.6, —10.8, —12.7, —o0 8steps
@®Delay mute H : Normal mode

L : Mute (Clock step)

Ref : Mute (Clock step+Mike signal Mute)

ADMARZIFRAUTE

FIUZILII—
Digital Echo utilizing ADM

Mo5850P/FP

DFvIFTIZ)ILTALAIC
Single Chip Digital Delay IC

Karaoke Processor ns#457otvt IC

F—VICLIERHmATEEF
RAO&IO—VRT

Microphone & Echo System
can connect with Key Control IC

MG5856SP

NAT=ZF2 IO ENE

T )T A LA (AR —TO TR
Digital Echo with Microphone Mixing Circuit
(For External Keycontrol IC)

vee
KEY CONTROL IC ‘-(
CLOCK CC2 OP2IN OP20UT LPF2 IN LPF2 OUT ' (ANALOG /
E) - DIGITAL)
b 5V
[ovox] [
CLOCK
REF(Z ‘ ﬁ INPUT OUTPUT
R ©
v [GRIZPY
CLOCK RCH [Vagetp
MAIN CONTROL INPUT o
RESET 20Kbit MIC1IN OUTPUT
DO1 DOO M1 +—— Spam
MIC2IN
O
D0aS CLOCK
LPFT IN LPFTOUT OP1OUT OPTIN CC1 GND  Vce Cvcu ) CONTROL
mRE R
@\t HO—/{RTAIL5. A/D.D/AZHE. XEUERREL. TYUFILTO— @16KbItRAMICKDEIHRET DS IL T O—EEE
@17 TR AR

VAT INEN FY T TR EIRE
@A/D.D/AICADMARZHFALII—Y R T AR O—IXNCEIZAEE
@0 0D (FEFHIEILFENR OIS 2 P
@ EILERE=164ms (15ms~200mMsHK CREDTAE
@SRAM20KDbitNE @BFRIRAR. 4 —hUtzvhEkENE

B Features

B REEMEE

@ VI ER# - 100MHz (Rc=120kQ)

@ EERFR - 164ms (Re=120k0Q)

OMIC EBEFE: 0dB sH&AHAEE: 1.7Vrms (THD=10%)
EFKEEER  0.005% /AX:—90dBV

@Echo EBEFIE: —4.0dB mAHAEE: 1.2Vrms (THD=10%)
EEIEEER  2.0% /AX:—-80dBV

@®/\wr—T 16> SOP @FTREEX | 5V

m Characteristics

@Clock frequency : 1.00MHz (Rc=120kQ0Q)

@®Delay time : 1684ms (Rc=120kQ)

O®MIC Gv:0dB Vomax: 1.7Vrms (THD=10%)
THD : 0.005% Noise : —90dBV

@®Echo Gv:—4.0dB Vomax: 1.2Vrms (THD=10%)
THD : 2.0% Noise : —80dBV

@®Package : 16pin SOP @Supply Voltage : 5V

@Built-in input/output low pass filter, A/D and D/A converters,
and memory achieve a digital echo system with a single chip

@®Adopting ADM system for A/D and D/A conversions
contribute achieving low cost echo system.

@Built-in current control oscillation circuit for generating clocks

@®Delay time=164ms (15ms to 200ms can be set)

@Built-in SRAM of 20Kbit

@Built-in automatic reset circuit with power tumed on

mRHEILRE

@ VIR - 1MHz (Rc=120kQ) @AHHBEEFIE : OdB

@R AHENEE : 1.0Vims (THD=10%) @Z=ZFFER @ 1.2%

@®Noise : —85dBV @/\wr—3: 14> DIP/16E~ SOP
EBIREHE BV

m Characteristics

@Clock frequency : 1MHz (Rc=120k0)
@GV : OdB

@®\Vomax : 1.0Vrms (THD=10%)
@®THD : 1.2%

@®Noise : —85dBV

@®Package : 14pin DIP/16pin SOP
@®Supply Voltage : BV

@ TH T T IaAHBENE (R—A)LAvh A —~R—AIL T R—N)
@S EF—>bO—)UICE DA > T T — ik F i
@7 LA54(L 104.0ms/138.7ms/156.0ms/208.1ms

@IIHY T SHUROFF/L/M/HDARY 3> I

@4 —hR—AILTR—bx  H
@A LIY (ERLEE—REE)
Lch mono / Rch mono 7/ (L+R) /2 / Vocal Cut / Stereo
XA —R—HIVHR—N A IESBASEY —RADIR—HIVESEHHITHE—R

B Features

@High performance digital echo circuit thanks to18kbit memory

@BUuilt in 2channels of microphone amps

@Built in added-value functions for enjoying karaoke (Vocal cut,
Automatic vocal support)

@Built-in interface terminal for external keycontrol IC.

@®Delay Time: 104.0ms / 138.7ms / 156.0ms / 208.1ms

@®Phase shifter surround : 4 position of OFF /L /M /H

@Automatic vocal support : In the case of no microphone input
signal, support of vocal is executed by input signal.

@Source selector (set multiplex karaoke) Lch mono / Rch mono
/ (L+R)/2 / Vocal Cut / Stereo

mREEERE

@< 1T -MUa—L : O~—18.—codB (3dB/step)2 K ffiihiL
@IT1— RUa—/  +3~—15,—cdB (3dB/step)

@ J—R/)\wo-;RUa1—/L : —2~—7.—codB(2dB/step)
@®>1>-hUa—/L max: 1.7Vrms (1 kHz /7 10%)
@®>17 THD :0.02% @512 -/AX:—95dBV
®/)\vr—3 428> SDIP @ERERX : 5V

m Characteristics

@Microphone Volume:0~—18,—cdB(3dB/step)Independence 2channels
@Echo Volume : +3~—15,—<dB (3dB/step)

@®Feedback Volume : —2~—7,—codB (2dB/step)

@®LINE Vo max : 1.7Vrms (1 kHz / 10% ) @LINE THD : 0.02%
@LINE Noise : —95dBV @Package : 42pin SDIP

@®Supply Voltage : 5V
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Cassette Deck IC

hEevb>FvyF IC

e/ AME(CEN ety w=FIC

Cassette Deck IC excellent in mobile phone noise impunity

= ERINEIIER ISR O S W R AZ AR D/ 1 XERE FAESRE{LEESIC KD,

BHRERE/ 1 X338V TYFICKRUZDOREEICESEIR

Hi-Cut Pre-Amplifier and wave shaping Process by Linear approximation circuit for

Noise suppressing provide High Mobile Phone Noise Immunity IC for Deck and Peripheral IC.

@MiEFEEE./ X4 (20dBIKRED ---HA12216F/28F.HA12131FP/32FP -
20dB Improved Mobile Phone Immunity

OAMSIHF /A XEFEFRE (40dB) ---HAT2181FP
High AM Radio Noise rejection ratio of 40dB

OS2 —) 2RV ILINR - HAT12187FP.HA12240FP
2-Line Serial Bus driver / Receiver

458855/ X Mobile Phone Noise
H—RT L7 Car Stereo

HERBEED'S D/ A XMEDMENTZ )L Y X T HIC

i Comparison of Mobile Phone Noise impunity
% 20 T L e e e T T T T
AM Noise R R
i [FrontEnd Canceler ° S I
HA12181FP A o R A
E-Vol. — M H] S F R Lol
deck P 10 R
Ly I I I [ .. I I [N
wory> | S R T
HA12216-28F A ;r“‘ '| ittt Competiton
«Non-Dolby» R R
Hﬁ}ggg;;g MPU 40 R NN
— Bus-Interface|  |Bus-Interface CD % 2008 reduced | % | HA12216F |
> > «» Changer 50 ———rrd W ey
cD HA12187FP| |HA12187FP eto: R
<SIZ Lo i | HA12232FP
.1573‘\\ -60 I R »
100 1000 10000

ASP for Mini Component/System Stereo Set

q Performance
Type No. Package Function Dolby Level PB OUT Level REC OUT Level Remarks Data Page
¥, v 2ch Rec EQ, 2ch Dolby B NR, _ _ _ Common design of PCB
HA12226F FP-56A (PRQP0056JB-B) MS, Pass AMP, ALG for HA12227F P47
y Y _ _ _ Common design of PCB
HA12227F FP-56A (PRQP0056JB-B) 2ch Rec EQ, MS, Pass AMP, ALC for HA12226F P47
HA12230NT DP-30S 2ch Rec EQ, 2ch PB EQ, MS AMP — — — With mute =
HA12237F FP-40B (PLQP0040JB-A) 2ch Rec EQ, 2ch PB EQ, ALC = = = Greatly reduced number P47
of external parts
L L _ _ _ Strong for a cellular phone noise
HA12216F FP-40B (PLQP0040JB-A) 2ch PB EQ, 2ch Dolby B NR, MS Common design of PCB for HA12221F P44
L . _ _ _ Strong for a cellular phone noise
HA12221F FP-40B (PLQP0040JB-A) 2ch PB EQ, MS Common design of PCB for HA12226F P44
_ _ _ Strong for a cellular phone noise
HA12228F FP-40B (PLQP0040JB-A) 2ch PB EQ, 2ch Dolby B NR, MS Common design of PCB for HA12229F P45
Strong for a cellular phone noise
HA12229F FP-40B (PLQP0040JB-A) 2ch PB EQ, MS — — — Common design of PCB for HA12228F P45
¥ u _ _ _ Strong for a cellular phone noise
HA12231FP FP-20DA (PRSP0020DD-A) 2ch PB EQ, MS No use external parts for PB equalizer P46
HA12232FP FP-14DA (PRSP0014DF-A) 2ch PBEQ — — — Strong for a cellular phone noise P46
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Audio Signal Processor for Car Deck (PB 1 Chip)

HA12216F/HA12221F

HA12216F/HA12221 F2U—X(& PBA OIS Y HIE&H. FILE—BY AT /A XUF T3 %7

1 FYIICERUICERESIIELSITT,

Cassette Deck IC stwvr3v=%IC

HA12216F/HA12221F series are silicon monolithic bipolar IC providing Dolby B type noise reduction,

music sensor, PB equalizer system in one chip.

HA12216F

HA12221F

R H Features
@PBAIZA/ 4% (120ms/70ms) TR 21 vF N @Different type of PB equalizer characteristics selection
O@FORWARD/REVERSENWREJIEZ X1 vFiEk (120 ms/70 ms) is available with fully electronic control
@STF IR CKOHERRH L ) VERE DT BE switching built-in.
ONTITBEICKDHBIRE HIHEREDTRE @®Forward, Reverse- mode of PB head changeable by built-in
@HREIRH L) LFBIE YR (MSGV) R1vF Wik fully electronic control switch
O®~)LE—NR ON / OFFYHRZ 21 vFWNEE (HA12216FU—XDdH) @®Music sensing level changeable by external resistor.
@SAV=Za—n(FT—TZIF) VBRI A vFHNE @Response of music sensing changeable external capaciter.
@< IVHSEEIETAEFE I NO—) VA (B IRARE) @Built-in switch for music sensing level and board (MSGV).
@HEFEE/ A XT38 (HA12163480 18dBeE) @®NR ON/OFF fully electronic control switching built-in.
N = (Only HA12216F series)

u ARAEIERE @®Line mute (Tape radio) control switching built-in.
@PBAO51(Y X2FvxRIL @Available to connect direct with MPU.
@HERE X1Fv=xRIL @High cellular phone noise resistance. (18 dB improvement
O~)LE—B NR (HA12216FU—XMDH) X2F =)L from HA12163)
@S (V=0 —hRET—TSIUAUBR xX2Fv=RIL —
®/ (s —  A0F~ QFP m Characteristics
@EFREE - 6.56~12V @PB equalizer X2 channel

@®Music sensor X1 channel

@®Dolby B NR (Only HA12216F series) X2 channel

@Line mute (Tape radio) SW X2 channel

@Package : 40pin QFP

@Supply Voltage : 8.5~12V
(] 1. RILE—EWSER KU J)LDRESIE. RILE—RFAOBEECTT. HA12216FYU— XA BRAT 3o TlE. RILE—FRFAD S Y A MBS HDET .
2. HA12221 FYU—XIE RILE— /A ZUS 593 @l TOEE A
Note: 1. Dolby is a trademark of Dolby Laboratories Licensing Corporation. A license from Dolby Laboratories Licensing Corporation is required for the use of this IC. 44

2. HA12221F series does not include Dolby B NR.
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Audio Signal Processor for Car Deck (PB 1 Chip)

HA12228F/HA12229F

HA12228/HA12229F (& PBA OS5 Y Bif&RE. BILE— /A XUF T3/ %%

1 FVvIICERUICERESIELSITT,

HA12228F/HA12229F are silicon monolithic bipolar IC providing Dolby noise reduction system*,

music sensor, PB equalizer system in one chip.

HA12228F

HA12229F

PBOUT(R)

E o (o] (o] (o]
z z z 4
(GD—(63)—(2D)
& RS S
o
o
t (20—MUTE ON/OFF
? o> —
reﬁ F/R| MUTE-ON/OFF @ 120170
[ RINL) (19— SERREP(MS Gv)
@4NC g (17)—FORREV
o RING) (19—=MmsouT
>
{39 GND m b A ®) °Vce
- A ‘ Msmﬂ'ru
SB (9

] FINR) o = o
& )

Vref2
S| FIN(L) @ R MUTE-ON/OFF AL
803
NFI(L) < MSGv(R .
@ 200k + I @ N
o I = =
V-G

H—ARAFUAH SEESULE
VAT L (PB1FvY)

Audio Signal Processor for

Car Deck (PB 1 Chip)

HA12231FP

PBO5 Y iRtz 1 v JIC&ERE LT
SEESILIELSI

Silicon monolithic bipolar IC providing PB equalizer system and
music sensor system in one chip.

Cassette Deck IC sturv=xiC

H—RAFULFH SFES
=0 e

Audio Signal Pre-Amp for Car Deck

HA12232FP

PBAOSAREA RV TZ1FvIICERLUIC
BHEES U LS
Audio signal pre-amp.LSI providing PB equalizer op-amp.one chip.

RE

Features

@PB1 IS5 (120ms/70ms) tIHR R 21 v F ek

O\ VREDBBIEAHTT—R (PB-EQIKTTNE)
@FORWARD/REVERSENWRYI#EX X1 vFNEL

@ IMFFIRIUTKOHARIAE LN UERE AT BE

@M T A E(CKOHIRIRH FZER ERTAE
@HREE L ALRE IR (MSGV) 21w FNER

@~)LE—NR ON / OFFYHRER 21 vFNiEk (HA12228FDd+)
@SV =a1—MIBRI XA YFNE

O~ I H SEEHIFERIAE/E I ~O— /LA S (BIHEFAE)
@IETHERE/ 1 X (T580)

mIREEMAE

@PBAO51( X2FvxRIL

@HRRE X1 F =)L

OR)LE—B-NR (HA12228FDd+) X2F v+
@A VEA— I RT—TSIUFIRZ X2Fv=RIL
®/)\vr—3I 40 QFP

@EFEEL : 6.5~12V

@Different type of PB equalizer characteristics selection (120 ms/

70 ms) is available with fully electronic control switching built-in.
@Easy interface with the PB head. (The PB-EQ resistance self-containing)
@®Changeable to Forward, Reverse-mode for PB head with fully

electronic control switching built-in.

@®Music sensing level changeable by external resistor.
@®Response of music sensor changeable by external capacitor.
@®Music sensing level, built-in switch to change a band (MSGV).
@NR ON/OFF fully electronic control switching built-in. (Only HA12228F)
@®Line mute control switching built-in.

@Available to connect direct with MPU.

@High cellular phone noise resistance.

m Characteristics

@®PB equalizer X2 channel

@®Music sensor X1 channel

@®Dolby B-NR (Only HA12228F) X2 channel
@®Line mute SW X2 channel

@Package : 40pin QFP

@®Supply Voltage : 8.5~12V

[E] 1. BILE—&EWSEEB XU IILDES(F RILE—HRDOEIRE T . HA12216FU—XZER Y BT fco T RILE—RRMDSA T ADNMBEEEDET .

2. HA12229F 2 U—X (& RILbE— /A XUS 2322 NEL TWLEE Av.

Note: 1. Dolby is a trademark of Dolby Laboratories Licensing Corporation. A license from Dolby Laboratories Licensing Corporation is required for the use of this IC.

2. HA12229F series does not include Dolby B NR.

ci R3
0.01m 12k
EQOUT(R)

R1 <
1803

Unit R: Q
C:F

R

mRR

OSNIIT BT ERIFPBAISA

@S [FIRFUICRDERRIRE L N LERERTBE

@S IFTEEICKDHBEIR L B EIER E R B8
OPB- OS5t (120us/70us) UHRAA VT R
@>1=1—hk ON/OFFYJRZAvFNE
@IEHEBEE /XT8N

OBLEAISAURAELEEE (VREF) HHD. ST ITEBRAINEU
[ Jewia=i
@IEHE /XT38

m Features

® Features

@®Needs no external components for PB equalizer
(Fixed characteristivs buit-in)

@Available to change music sensing level by external resistor

@Available to change frequency response of music sensor by
external capacitor

@Different type of PB equalizer characteristics selection
(120wus/70wus) is available

@®Line mute ON/OFF is available

@High cellular phone noise resistance

@Built-in reference voltage (VREF) for PB equalizer eliminate
external componets.

@®Low noise.

@High cellular phone noise resistance.

mIREEMERE

m R

@PBAOS1AH X 2F vRIL
@HRSIRE X 1F =)L
@S AT T X 2Fv=xRIL
@S (V=a1—hk X 2Fvx)L
@/ —3 20 SOP
@FEREET . 7.2~12V

B Characteristics

@®PB equalizer X 2channel
@®music sensor X 1channel
@®Line amp.X 2channel

@®Line mute X 2channel
@Package : 20pin SOP
@®Supply Voltage : 7.2 to 12V

@®PB OS54 X 2FvRJL
@Vref /)\wI7 X 1FvxR)L

@/ v —I 1 14> SOP

@EFEEL  6.56~156V

m Characteristics

@®PB equalizer X 2channel

@ \V/ref buffer X Tchannel
@Package : 14pin SOP
@®Supply Voltage : 6.5 to 15V
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htevhFyv+H SEESUE
IATFL(REC 1FvY)

Audio Signal Processor for

Cassette Deck

HA12237FP

ALC.\EAOSAS BEAOSA P BEERA(vF 7=
17V IICERBUCEFESUIELSITY,.

Silicon monolithic bipolar IC providing PB equalizer,
REC equalizer system, ALC and each electronic
control switch in one chip.

HtevhFvFH SHEIESUIE
AT L(REC 1Fv7Y)

Audio Signal Processor for Cassette Deck
(Dolby B-type NR with Recording System)

HA12226F/HA12227F

BEADSAY HERE. SEAVF =

1 FvIICEB U EFRESUIELSITY .

Silicon monolithic bipolar IC providing PB equalizer,
REC equalizer system, ALC and each electronic
control switch in one chip.

= 3 5 H
: 29 rF B
H 3 H = =
s 8| 1 o 8 S o
HR B 2 & S 2 4
GI—CI—CI—)—C—C—C)——2—CD
ol L] ok b e |
= 93/120
> ~ (Gpen fo normal use)
3 ANy (HighNorm) > r
¥ G—ors MUTE
AP Gno
} @
@) ool oL DET
i o d
o 9 Retun sW Voo L]
= &) 3 39
+ ong ——nd]
) (19— REC MUTE OFF/ON
4 BNR) B Return sW
it - (19— Mure ONoFE
N @3 D—An
X mmn {REC Retum ONIOFF)
i 6—2or® MUTE (12— HighiNorm
PB-NF1(R) 93120 >
. @ |27 (HighiNorm) C L (13)— ALC ONOFF
V> ko
(D~ —~D)—E)—EO—D——~—9
g zs & W S& =S k
& gg = F =z ] —
H 23 |z 3 < |z
2 &2 £| 27 B é
. 2

8]
L

S HL
1151
TYITITITT
2yt
ALC (L) @Ot
NC

BIN (L) o——@9)
ABO (L) —1HG
AIN (L) o—(8)

RIP —HG

GND 3——G60)
AN (R) o——G3
ABO (R) $—HED
BIN (R) o——G9)

NC
ALC (R)
RIN (R) &)

m R

R

@I FERROMBN\DEREF A IS (BREEUFIE (S 2HEPED)
@TYPE I SfEX I RS E> T

O@BEAISAHEENE (AT T FEED I EREUT S 2R
@\ EIIE R A FINER

@V =1—hRAVFHE

O~ IVEEHIHEEEE—RIVNO—/LAS GHIIFHETIARER)

B Features

@®REC equalizer with minimum external components (2 types of
frequency characteristics.)

@Support TYPE I REC correspondence, Double-speed dubbing
correspondence.

@PB equalizer circuit built-in 2 types of frequency
characteristics.(external parts of capacitor only)

@Head control switch built-in.

@®Line mute switch built-in.

@Controllable from direct micro-computer output.

mIREEEAE

OFBEATISAY X2F v @FZAISAY X2Fv=R)U
@ALC (Automatic Level Control) @#EFE=a—bt
Q@IREN\VRUSY -V IAvTF @TAVF T X2F v
@S (V=1—h

m Characteristics

@®PB equalizer X2channel @REC equalizer X2channel
@ALC (Automatic Level Control) @REC mute

@REC head return switch @Line Amp. X2channel
@®Line mute

@HIERRD)\DEREA IS5 (BREUIFIEIFAENE) @BEAI2RM. &
BEANVRE @70mBEAISAHIRAOENE @5TILOtvbTyv+s
IHRILE—B-NR%2 (PBE—RBFICREC OUTICTO—RENEWMESZH D)

@/ \SYFHIERETEHEOSV HERLOE @< IVhSERHHEEE
BIVNO—IVAN (BIHENAE) @)\ A7ARIRSHIEAA Y FRE

ONR ON/OFF.REC/PBYIZ (VTR @FE / &&./—<)L / J0OL4L,
BEADSATURAR(VTHE @EELNIUHRHEAIRESALCHE @5
EREEDTEVATER R CEARER DI/ \D'R] 58

B Features

@REC equalizer with minimum external components (4 types of
frequency characteristics built-in.)

@®7/0ms - PB equalizer changing system built-in.

@®Dolby NRx2 with dubbing double cassette decks.
Unprocessed signal
output available from recording out terminals during PB mode.

@®Provide stable music sensor system, available to design
music sensing time and level. @Controllable from direct
micro-computer output.

@Bias oscillator control switch built-in.

@®NR ON / OFF and REC / PB fully electronic control switching built-in.

@®Normal-speed / Double-speed, Normal / Cromtape and PB
equalizer fully electronic control switching built-in.

@Available to reduce substrate-area because of high
integration and a few external components.

u A

ORLE—B-NR%2X2F+X/)U @BREFADSAIX2FvxRIL @HIE
BHEX1FrRIV @INATFUTIX2FvR)U @BEATISATLIE,
JAF ZREDERBTAvF @ALC (Automatic.Level
Control)

m Characteristics

@®Dolby B-NRx2 X2channel @REC equalizer x2channel
@®Music Sensor X1channel @ALC (Automatic Level Control)
@®Pass amp. X2channel @Each electronic control switch

to change REC equalizer, bias, etc.

[E] 1. BILE—EWSESB KUY IILDESE. RILE—HRRDEIE T Y. HA12226FU—XZ{ER I B2 /co T RILE—RIDSA TV ADVMELEDET .

2. HA12227F2U—X (& RIVE— /A ZXUS D232z NEL TULE B Ave

Note : 1. Dolby is a trademark of Dolby Laboratories Licensing Corporation. A license from Dolby Laboratories Licensing Corporation is required for the use of this IC.

2. HA12227F series does not include Dolby B NR.

3D Sound

3DY IR

3DU DU & BBEIENDEODHEM

Correspondence to 3D Sound and Sound Improvement

Data

SRS Type Type No. Function Application Power supply Package MCU I/F Notes Page
) SECAM/L Video det -~ 10pin 1-Port S Vol. ch d —
S_RS M62438FP SRS 3D Stereo /- Video det 4.5~12V sgp Parallel b;) 2dd extornal Res.
SRS(®) SRS 3D Mono TV — 20pin 2-Port Width Vol. (3D Stereo)
- M62494SP sRs 3D Stereo Home Audio =Ry SDIP Parallel d?e?(?egr%élb 2 Pso

(E) ASLEIE, SRS Labs, Incit SN RIEHEICEDTHESNTHENET,
Z{EMICIE. SRS Labs, INCATDTA XN PBETT, SRS KV (@) > FILiE, SRS Labs, IncAtDEHETT,
(Note) : This device is produced under license from SRS Lab. Inc. and is available only to licensees. SRS and (@) symbol are trademarks of SRS Labs.Inc.

QSurround/Speaten/BBE

Function Type No. Features MCU I/F Power Supply Package F'?:;
QSurround M61509FP @Built-in QXpander @5 Input Selector @Bass/Treble Boost 1-Wire Serial +2.25~+2.75V 24pin SSOP —
@Electronic Volume (0~-84dB) or 4.5~5.5V
@Built-in BBE sound @5 Input Selector @Bass/Treble Boost Wi i +2.25~4+2.75V i
BBE M61503FP @Electronic Volume (0~-84dB) 1-Wire Serial oF 4.5—5.5V 24pin SSOP P50

(%) QSurroundi. QSound Labs, Inc. 3t NESFEIETT . M61509FPDAR . BR5EIE. QSoundDEIELAFFHERERTRAISh /- ISRV T,

(Note) QSurround is the trademark of QSound Labs, Inc. The supply and the sale of M61509FP are only person admitted the trademark and the patent use of QSound.
(%) BBEIS. BBE Soundtt DESZHETY . M61503FPD G, AR5 13 BBED BitREAFFFEAERFAIS N HIRRVET

(Note) BBE is the trademark of BBE Sound. The supply and the sale of M61503FP are only person admitted the trademark and the patent use of BBE.

Digital Space Surround Processor

Function Type No. Features Power Supply Package ,'3:;2
fah @20Kbit RAME @15ms»*5200msE CEIERFEIFAEE D TEEY ] . !
(DI 2ty M65850P/FP @Built-in 20Kbit RAM  @Delay time setting from 15 to 200ms 3.5~5.5V 14pin DIP/16pin SOP e
Single Chip @16Kbit RAMIE FZ 2L T (L1 @FTALAKR) 21— L. T4—K/Ny 7R 21— LK
[ J STTTHRE @DTA T IOA—DREN TEHT i
Surround M65849CFP -in 16Kbit RAM digital delay @Built-in delay effect volume, delay feedback volume 4.5~5.5V 36pm SSOP P52
Processor @Built-in line mixing amplifier @Supports karaoke echo

SRS (Sound Retrieval System) I£. SRSt BIFEL /=3 R TTH IR TT,

EDLHIBRTLFEENSH EREDIEREEN1EL . ERTDEHEBHELET,

SRS (Sound Retrieval System) is the 3D Sound technology developed by SRS Lab.

It retrieves the spatial information from any stereo recording and restores the original three-dimensional sound field.

SRS (®

. [QY TR RF LldProLogicEEN YRy XTI a—R&h /=Y —Z DolbyDigita [ DTSDRXF L7« &> 3y AJ—RIZ/0 L.
IN=F 1) TIFRE—D BT NREERTIEEHIS. EDLIBEITL A AN TH. TIREIDY I REDLWHELET,

The "QSurround" system decodes and virtualize multi-speaker surround sound from various matrix surround encoded sources:

Dolby Surround, stereo downmixed AC-3, stereo downmixed DTS. Produces normal and wide 3D sound expansion from any

stereo input signal.

BBEY LRI N ZAALNS AT LIETA TR AE—HD AR TS MEEERIRIBEEAE R T HEEEMIET I EICLN BED
RS BE MW7 AP E L EEFEEESERICBR §EM T ERANDI O FEBE—YIVLELLEVVH TV . IZO2K,
CDZYht  RE—AY AT L A —T1AZICRBETT,

BBE is Sound enhancement system which regenerate high definitive and nearly clearness Sound. It is suitable for audio items
such as TV, Mini-Compo, CD radio cassette, Speaker system, Car audio and others.

BBE
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QSurround5. 1

QSurround5. 1

T4 AOYU—k 5.1ch7?7>0O0JAH
MRILE=JOO0Vvo93SI9UR
Dolby Pro Logic Surround with Discrete
5.1ch Analog Input

MG5857FP MoG2464BFP

QSurround5.1 X F AlF2ch AID5S5. 1chE4R L. ' 5.1chr7r O Ah=zwA . RbeE—FI4%)b mlﬂ_-:r-ﬂl-h'

sLoure

3DUOURZEBHEULEYT, DVDIL—. =3O,
N—F—TAFEEICRBETI,

QSurroundb.1 System generates 5.1ch from 2ch input and produce
3D sound, suitable for DVD player, Mini-component stereo, Car audio

AT AT LB S (CRIR
Provides 5.1-channel Analog Input,
Easily Achieving a Dolby Digital Input System

M65857FP M62446AFP M62464BFP VOL
M62420FP etc.
T P oW oo ool [ poe ] =T g L
V12508 | VOF7XEE L i{ e PRO LOGIC oLouTt
M61251AFP < SH(Fonn R
T 5 somauno] e O | ORoOUT
|| 4 e SHI | surouna L g;.
\NE;(JT SLout [—-4%]-9-0{2{]1 Surround R I
SR out
S Bt S oo DVD
- PLAYER 2o >0 SROUT
SWout E]'D" a/‘goﬁmom o O SROU
*% >0 SW OUT
Vee GND REF é%é é%é OU%PilTZP:)RT AN
M65850P/FP d 5 j{
oo
Contaer DISCRETE 5.1CH (%] boL8Y PROLOGCHODE)  (“4CH TRIMMERS
He Wiocompue ANALOG INPUT [ D0LBY DIGIAL MODE VOLUMES

R R

ON)LE—T0O0OYV oY SIVNCHEFHEEZE 2 THE
FPEITTAITRINIOX - ANF—NINSGVR A=
BVIE—RIOVNO—IL DA/ S =RIV/ITFINL/F T
EEBYAT /A XUF T3> -4ch/3chE—RUiR
TIZIT 1A 115.20.25.30ms (SRAM 10Kbit)

@7« ATU—K5.1ch7FOJAAROTOOIYS/5.1 ch ASWHRZAvF

@6FvJLHFI(5.1ch)
@75 LT 4L AFHSRAMME,
@QSurround5. 127 LE
@/ 1) {AE—F

m Features @C/SL/SR/SWch¥YRX&RUa—/L 1 O~—79dB/1dBRT VT

@®C/SL/SR/SWchkU¥ : O~—31dB/1dBRFv>T
@TIVYIVAR—PTI VR Disco/Hall/Livess

@ SUVRUPESRLURT LA LS
@NSHTAFISIVIO— EERRE 0 123,184ms
@3RIV )ILTF—FOh0O—)L @ERGHIEHELFIREIE

@6 Channel Output (5.1ch)
@BUilt-In SRAM for digital delay
@Built-in QSurround5.1 system
@®Bypass Mode

m RAERE B Features

@®Includes all functions necessary for Dolby Pro Logic Surround
-Adaptive Matrix -Input Auto-balance -Noise Seqguencer
-Center Mode Control : Wide / Normal / Phantom / Off
-Modified Dolby B Type Noise Reduction
-4ch / 3ch Stereo Selectable
-Digital Delay : 15, 20, 25, 30ms for Dolby Surround (SRAM 10Kbit)

@Discrete 5.1ch Analog Input and SWs for Pro Logic/5.1ch Input

@®C/SL/SR/SWch Master Volumes : O to —79dB Step

@7 L1151, 20.30.40.50msec
@THD : 0.006% (Bypass Mode)
@S K ANEE : 1.4Vrms (Bypass Mode)
@ LIMEEE  4uVrms
@/ Vv — 36> SSOP

BIREE | 5V

. @C/SL/SR/SWch Trimmers : O to —31dB/1dB Step
B Characteristics

@®Digital Space Surround Mode : Disco/Hall/Live etc.

@Rear Signal Pseudo Stereo Generator

@®Digital Echo Function for Karaoke Microphone Effect
Delay time : 123.184ms

@3-Wire Clocked Serial MCU Bus Interface

@CCO (Current Control Oscillator) Circuit for Master Clock

@®Delay Time : 20, 30, 40, 50msec

@THD : 0.006% (Bypass Mode)

@®Maximum Input Voltage : 1.4Vrms (Bypass Mode)
@Output Noise Voltage : 4uVrms

@®Package : 36pin SSOP

@Rated Supply Voltage : BV

mARAELRE

®/tvr—Y 1 80K QFP
@ FEE | 9.5V

B Characteristics

@Package : 80pin QFP
@®Supply Voltage : 9, BV

ENEST)VEIFOBBEYO/K
RS SUE

Audio Signal Processor with
BBE Sound for Popular Model

M61503FP

BBEU DO RAEIESIUE
Audio Signal Processor with BBE Sound

BBE

3D Sound 3pyuUR

SRS BDAFUL#/3DE/

SRS 3D Stereo/3D Monaural

M62494SP

T/ IIVLASIHIRNISDU D NENEL.
TVEvhCHRE

Built-in 3D Sound Supporting Monaural Input.
Optimal for TV sets.

SRS (®)
[___3DMono)

o VOL  TREBLE ATT BASS
010
zg o | |
Ko 2N ;? /| N_(LOUT

O %)

Q BBE

—

O, .
_&lgeo ?—f— k—c ROUT
z&do

e CONTROL LOGIC

A

O

SRSMONO
——{1— J BYPASS I- ° D—O—(E—(Q
| rssremen

SRS MONO
o [BYPASS} o D—O—EHQ
v | s sTeReH

|

SRS SRS MUTE
STEREO MONO  ON/OFF
ON/OFF ON/OFF

EE

m R

@BBEHDFERIMBBEY 2/ FAEL
O AIVNSIRDBTETHIEHTIRE @SAHELIY
BFRUa—L 1 32RFTv T (0dB~—84dB. —)
@2/\>rh—>3a>b0O—)L 1 JUR0dB ~ 21dB (3dB/step)
~LUT)L0dB ~ 9dB (3dB/step)
@E—RMERATUA/E/N/E/2/E/ 142

@SRS 3DRAFLA/3DE/NE @=1—h#aE

@ =D DimFDDCHIHICKIOSRS 3DRTL4/SRS 3DE.//=a21—bD
HE—RZREARE

@SNTFIEIFUCTKOSRS BDAT LA DLUAILFEEEN TTAE

m Features

m Features

@Built in “BBE Sound” circuit by BBE Inc.
@Control with serial data @5 Input Selector
@Electronic Volume : 32step (0dB~—84dB. —)
@2 Band Tone Control : Bass (0~21dB 3dB Step)
Treble (O~9dB 3dB Step)
@®Mode for Multi-lingual recording : Stereo/ch1 only/ch2 only/
ch1+ch2 (monaural)

@Built-in SRS 3D Stereo/3D Mono @Mute function

@Capable of setting modes of SRS 3D Stereo/SRS 3D
Mono/mute by controlling DC of 3 terminals.

@Adjustable level of SRS 3D Stereo with external resistance.

mREEEAE

mREELRE

@F A ASEBE : 1.4Vrms (typ.)
@/RJ1—LHENE : O~—36dB (2dB/step) —36~—84dB (4dB/step)
@ATTmax : —95dB @&AHAEE © 1.6Vrms (1kHz /1%)
OLSFHESE 1 0.02%
®No 1 (BypassE—R): 8uVrms

No2 (BBEYDRE—R): 15uVrms
@/ \wi—3 24> SSOP @EREBE | 2.5V or 5V

@ KEFEE  2.2Vrms(THD=1%)

OEEFEESR  0.01%(Vi=0dBm)

@ MEEBE - 3uVrms(SRS OFFE)
20uVrms(SRS 3DA T LA )
20uVrms (SRS 3DE/H)

@/ v —3 20> SDIP

BIREE 1 OV

® Characteristics

@®Maximum Input Voltage : 1.4Vrms (typ.)
@®Volume : 0~—36dB (2dB/step) —36~—84dB (4dB/step)
@ATTmax : —95dB @Vo max: 1.6Vrms (1kHz /1% )
@THD : 0.02 %
@®No 1 (Bypass Mode) : 8uVrms

No2(BBE Sound Mode) : 15uVrms
@Package : 24pin SSOP @Supply Voltage : 2.5V or 5V

m Characteristics

@®Maximum output voltage : 2.2Vrms (THD=19%)

@Total harmonic distortion : 0.01% (Vi=0dBm)

@Output noise voltage : 3uVrms (SRS OFF)
20uVrms (SRS 3D Stereo)
20uVrms (SRS 3D Mono)

@®Package : 20pin SDIP

@®Supply Voltage : 9V
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Peripheral IC for CarAudio

H—F—5F+7FH B3IC
Peripheral IC for Car Audio

SEF ATV IDOFEEIIC

Various peripheral ICs of abundant lineup

Power Supply

Type No.
VDD
(V)
HA13164AH 5.7
HA13165H 5.7
HA13166H 5.7
HA13168H 5.7
HA13173H 5.0
HA13173AH 5.7
R2S25404SP** 5.00r3

.3V

Audio

8.4
8.4
From CD

Main Function Other Function

. bsp Package Operatior(l ;I'gr;'nperature
W) V) Stand by Reset Function
8 — 460 1A non SP-15TGV -40 to 85
7 = 460 uA non SP-15TGV -40 to 85
8 &3 460 A non SP-15TGV -40 to 85
8 — 460 uA Yes SP-15TGV -40 to 85
65 u Atype
8 33 100 Aype non SP-15TGV -40 10 85
8 3.3 65 1 Atype non SP-15TGV -40 to 85
100 x Amax
adjustable adjustable gg #Atype Yes HSOP-36 -40 to 85
#Amax

Function Type No.

M61503FP

Surround M65849CFP

M62464BFP

M5243BFP

M65575-

Accessories XXXXFP

M65850FP

Package

24pin

SSOP

36pin
SSOP

80pin
QFP

20pin
SOP

36pin
SSOP

16pin
SOP

Power
Supply

4.5~5.5V
or
+2.25~
+2.75V
4.5~5.5V

8~10V
(Vee)
4.5~55V
(vDD)

6~9V
3.0~3.6V

3.56~5.5V

Input Master Fader  Loudness Graphic  Zero Cross Some
o Selector Volume Volume Control  Equalizer Det. 3 p Karaoke
ata urround  Function
MCU I/F Page @ @ H System Others
= HI‘IHHH V)
1-Wire BBE-
e P50 5 Input 2Band Sound
3-Wire P52 MIC-IN Digital-
Serial 3 Input Echo
3-Wire 5.1 ch Dolby with
Serial A Input Se Pro Logic 4ch-Timer
3 band with
- P53 isgggg Buffer-Amp
3-Wire P57 Rhythm
Serial phrase player
_ P42 High-quality  Digital-Echo

Echo-sound ~ SRAM 20k

GE) RIVE—=FRFMN) =R T 1223 T A=K —2a S DRBHEICE DS BESNTHVET , ZHEMICERIVE—FRIN =R 5122 F - A= R —2a> DIt AN BETT,
RIVE— DOLBYRU IO EBBEIEFIVE—-FHRIN =X S > - A=K —2a> DEIETT,

(Note) This device is produced under license from Dolby Laboratory Licensing Corporation and is available to only duly registered licensees.

DOLBY and[J{are the registered trademarks of Dolby Laboratory Licensing Corporation.

(iF) AELARIE. SRS Labs, Incit 5D EMEHEICEDETHESN THET,

ZfEFICIZ SRS Labs,INC A DT >IN LETT, SREK U (@) > HILiE, SRS Labs,Inc 4 OEHETT

(Note) This device is produced under license from SRS Lab. Inc. and is available only to licensees. SRS and (@) symbol are trademarks of SRS Labs. Inc

(%) BBEIZ. BBE Sound#t NESRFEIRE T, M61503FPD R, BR5EId. BBED BfREAFRFEAERFRAISNAFICRRVET

(Note) BBE is the trademark of BBE Sound. The supply and the sale of M61503FP are only person admitted the trademark and the patent use of BBE.
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**Under Development

Peripheral IC for Car Audio s—7+—7#mc

1FyTY93SovRTOEYY

Single Chip Surround Processor

MG65849CFP

H—F —F A (CBIRRIBERR
1Fv TS oVRTOevY

Car audio compatible single Chip Surround Processor

2ch 4&E—RJUEyb/I51Y

2ch 4 Mode Preset Equalizer

M&62415FP

/==L Ovo Ry TR 05w odD
AE—REEXRD T Vb5
4 modes (Normal, Rock, Pops, Classic)
selectable Preset Equalizer

|‘ 3-ELEMENT GRAPHIC EQUALIZER }—

Leh IN )—| > )—E—Dj L-ch Rch INO— +——QO Rch OUT
Vi
NORMAL
Reh IN Leh INO— ——Q Leh ouT
2 5 2 3
= o o© 3
R miBR
@TIIIWNTAVAZF VTP T AVTIN/TIONTVNEUIIANE T @4DDEEZDCHITH

1Fv T YISO VRIRT LZER TEETT . @ELERREDREF T
JLTF—HICKOTHITEIL. 9.2~196.6MsDESR COEREERETEEI .
@A/D.D/A. AEAHNO—/RRAT4ILE  XEUT16KEYRZWEL TWLET,
@A/D.D/AlCIE. ADM(Adaptive Delta Modulation) AT &{ERUEAL
BRTEEENEONFT. @FTrLARIa—A TJ4—R/\woRJa—/A
Nk @A —~JtwhoREmNE

B Features

@Built-in digital delay, mixing amplifiers, input output selector
achieve a surround system with a single chip.

@Selection of delay time in a range between 9.2ms and
196.6ms 8 increments.

@Built-in A/D, D/A Converter, Input/Output LPF, 16kbit Memory
@®A/D, D/A Converter is ADM (Adaptive Delta Modulation) type
and High Quality Sound can be gotten by the simple system.

@Built-in delay volume, feedback volume.
@Built-in automatic reset circuit activated power on.

Llacbes

O="JVR.COSIYNE. TVEDOYSOUVNIRERICRBETT. @FIL
E—YSOVRBICHERATRETT. @N—4 A CHMINTEXT,

m Purpose

@It is suitable for adding effects to Mini Stereo, CD-Radio
Cassette and TV. @Dolby surround available.
@It is suitable for using Car Audio system.

mRHEERE

@®/\wr—3 36K SSOP @J/RSEE | 5V

m Characteristics

@®Package : 36pin SSOP @Supply Voltage : 5V

OLEDZERSAT I HEIIR—NERXA Y F ik FICER

B Features

@DC control for 4 modes
@Equiped with output ports for driver in LED

m R EE

OEME VNO(flat)=4.5uVrms (1Z#£)
@EKEEXR THD=0.005% (1Z#£)

@/ —3  24E>SSOP

@FFREE - +6V~+13V

m Characteristics

@®Low noise VNO(flat)=4.5uVrms(typ)
@Low distortion THD=0.005%(typ)
@Package : 24pin SSOP

@®Supply Voltage : +6V to +13V
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JUtyvbaS504Y

Preset Equalizer

M5243BFP

Hi-Fid —F« 7 [CREE3/ AR
2chAL7UYhOSAS

3 band Dual Preset Equalizer,
suitable for Hi-Fi Audio

7ItEYUHIC

IC for Accessories

HA12187/HA12240FP

INRA22T—ZBRZ1/N/LY—INIC
Bus interface Driver/Receiver IC

M5128 OR
EQUIVALENT

<
Q
o]

Driver output
(current)

BUS (+)

BUS ()

output

i

R m R

@3/ > RechTUtwhAa54H OF— I ANELT2ASTHIGHERE (AAIF 1. 3E)

Q@ KEXR O ATFUIVRAABIV/I\U—5%ZRE (HA12240FP(E3.3V. 5.0VHIG)
@ L) TP TN @RS/ \HAE L TERERENEZ A (K7 3.8mA typ.)

@ EBDREDARIEHIRD I BE

m Features

@3 band 2ch Preset Equalizer

@Low Distortion

@Built-in output buffer amplifier
@Components can be drastically reduced

O XFUVRANMUY—/)\AIV/\LU—57ZRFE

O — /) \FEHAFEEEREHILL (AEANENEEHEOV~5V typ.)
@RS/ \HH/LY—)NAS (BEV . BEY) DIEABL (RAEE18V)
@Y \AHEEENEE (BE~ "LO” TRYVINAE—F)

m Features

mRAEILRE

@REAME  4uNVrmsT Sk
@S FFESR 1 0.004%
@®/\wo—3 20> SOP
O@=EFEE | 69V

m Characteristics

@®Residual noise : 4uVrms Flat
@Total harmonic distortion : 0.004%
@Package : 20pin SOP

@®Supply Voltage : 6 to 9V

53

@Supports two data inputs (Pins 1 and 3 are the input pins)
@Comparators with hysteresis characteristics were adopted for
the inputs (HA12240FP : 3.3V and 5.0V available)
@Current drive output drivers adopted (Output current : 3.8 mA typ.)
@Comparators with hysteresis characteristics were adopted
for the receivers
@\Wide receiver common-mode input operating range
(Common-mode input operating range: O to 5 V typ.)
@The driver output and the receiver input can withstand
high voltages (Maximum rating : 18 V)
@Standby function (The IC enters standby mode when
pin 8 goes low)

miREEERE

@2\ /ORER @ANAI/L—FEEE (3.3V. 5.0V
OEFHABNS () \EEE  @L—/AHAIY) \L—S B
oL —/UHNEE @YY/ \AEf @/ (vr—: 8Ky SOP
O®EFEE : 5V

m Characteristics

@ Two-input OR circuit

@®Input comparator circuit(3.3V and 5.0V available)
@Current output driver circuit

@Receiver input comparator circuit

@Receiver output circuit @Standby circuit
@Package : 8pin SOP @Supply Voltage : 5V

H—Fa—7F+AIC

IC for Car tuner

HA12181FP

AM /A XF+w2EZHIC
AM Radio Noise Cancelling System

Peripheral IC for Car Audio 5—#—>«#8m maic

Hh—F—F«FH
VAT LEIRIC

System Power Supply IC for Car audio

HA13173H

BDDHAEREERKREZ 1 FvI{EUTC
N—F—F 174 R

Compact multiple voltage regulator for Car Audio system
with six-outputs and protection function in one-chip

R500° L cs03 csos %' Rsos  f
100k% %sz"omm 022m T_T 47Kk R502
3m L Det j AFAGe 422K

IF Input
q

ANT  TSLIFT

B el

(OSC]|

V(
€5y

Gate pulse (2)
T Bufter] G506

AM-IC Votage. |

l IStabilized
|Current Circuitf
|(waveform
[ leompensation
> T
Capacitor i 'Ca;;‘aclmr ‘Capacitor 509 T AF Output @ Ss‘ni‘a‘me

€500 for Pahse for Hold for By-pass
T = 20.033m R503
0.033m # % ° C507
7 rrcsi2 &Cs11  ACsio A C0BE Lel20KE T
0.068m 0.033m 0.033m Capacitor 1M 777 3504 2200p
for waveform

compensaion i R:Q

ve [ DBUR®
crLt ey “CBUP
100uF
1.5V
cre
2.5v$ :
c1Ls VDD OUT
o—CT3 5
2.5V cvbp
cria 100F
25V 1 DSP OUT
E’ cDsP
DEXT1 EXTOUT L 10uF
+19
DEXT2 f E cpouT
CEXT, €
10uF ccD
ILMOUT, ZAVRFF] 04UF
ciLm 5 {
0/1uF 1 A AUDIO OUT
‘cAuDIO
10uF
A8

BRR

B RE

O/ XFRERENDEL  46dB (typ.)
@ (VORDNFEL GV =—0.5dB (typ.)
@KERTHS/N THD = 0.06%,

S/N = 75dB (typ.)
@/ IR T )L NI C R DI ERER DAL

B Features

@High noise cancelling capacity : 46 dB typ.
@®Less gainloss : GV = —0.5 dB typ.
@®Low total harmonic distortion and
high signal-to noise ratio : THD = 0.06% typ.,
S/N =75 dB typ.
@®Less external components count

mRHEILRE

@4 —TA4ARI\VITFPT

@ /1 XBREFABERALIEIEE

@ /A IR RBIF7 > T AREs . A —T A 77> 7. AGCOlE
@ —h) VL RFASR

@®/¢vr— 16 SOP

@EREEL - 7.0~ 10V (1Z#8.2V)

B Characteristics

@Buffer amp. for audio

@®Linear approximate circuit for noise cancelling

@®IF Amp., detector, audio amp. and AGC circuit for
noise detection

@®Gate pulse generator

@®Package : 16pin SOP

@Supply Voltage : 7.0 to 10V (8.2V typ.)

@< IVAB.0VEF.DSPA3.3VHTI.CDXARSA/NHE8.0VHE .
F—T«AFA8.AVHE AIL=ZR—3VAHB.4AVHE I AEBE R\ A
AR AZERBUIEN—F —T A HAERICTT . @SMIITPNPRS
DRE ESNIFEFUCKD AR DENBEZRETREFLF 2L —F
FREGZANELCWET. @F4—T 7 A8 4VHAFKEMEIDPNP
HAITT. @HNHBRFIREIEZABL CHDHINEELFLICKIDICHK
RZFHIELET . @VB.VBUPIHT(CHUBEERELIEEZ L TH
DY —IANITHUVERETTI . @ICORMBIERZRIET DI, BRED
B (TSDEER) ZARL CTHOHFET .

m Features

@®The HA13173 is a compact multiple voltage regulator for Car
audio system. The outputs of this IC consist of regulated
5.0V output for a microcontroller, regulated 3.3V output for
Digtal Signal Processor, regulated 8.0V output for CD driver,
regulated 8.4V output for audio control, regulated 8.4V for
illumination and High side output for external output.

@Built in regulator(FREG) which outputs adjustable voltage by
external PNP Tr. and resister

@®Low saturation output (PNP output) used for audio output.

@Output current limit circuit to avoid device destruction caused
by shorted output,etc.

@High surge input protector against VB and VBUP.

@Built-in a thermal shutdown circuit to prevent against the
thermal destruction.

AR

@®\/dd/DSP/CD/Audio/ILM : 5.0/3.3/8.0/8.4/8.4V
@Y )\AB5EE © 100uA MAX

m Characteristics

@®\Vdd/DSP/CD/Audio/ILM : 5.0/3.3/8.0/8.4/8.4V
@Standby current : 100uA MAX
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H—F—T«FH
AT LEIRIC

System Power Supply IC for Car audio

HA13166H

7 DODH AN REKAEZ 1 Ty TIEUTC
N—F—T 4«4 HEIR

Compact multiple voltage regulator for Car Audio system
with seven-outputs and protection function in one-chip

H—F—«FH
CILFRIL—ILFaL—5

Multi voltage regulator for Car Audio use

R2S25404SP™

UZ 77 LFal—FITHEREEERD
<ILFRILT—IFa—F

Low power loss’ s Multi voltage regulator compared
with Linear regulator

Q+8
Acc

EXT OUT]
Surge prot.
P
ANT REMOTE OUT Vth
D_?_L_( *
Ea BIAS TS0

ANT CTRL
o

:COMP ouT

S

: SW5v OUT

VDD OUT
L
Ea

psp ouT
Ea

3 mout

Ea

-

5.00r3.3V/
100mA

SPI Serial
inter face

Input control I:

MCuU

HSD1,2 short—
HSD1,2 open—
TSD—]

Thermal Alarm—|
CLK Alarm—|

AR

mER

O IVAL.7VHEF.DSPAS.3V. XARS/\HE8VEN. 4 —F«4 A
OV AI=ZR—23VA10VHED BB RAV e EE . 72T
FUE—MRVeoEE . BV ZZERNELIcHh—F —F 4 FERICTY

OACCEREHREEZABRLCVET. @HNERGIREIEZARLT
BOHENEIEIFECRDICHIRZRIELE Y. @VCC.ACCISHUIEE
[ERELEZNEL CHBOY—IANITEERETCTS. @F—T 4 A
OVHNIHMEEZNELDPNPEHSITY . @AIL=xR—I3aA10VHEAIC
[FHEAHBEREAGFZRITTED M HEFIUC KD IBEDEEH
AJRETY,

®ICOFIRZRL1IET Dicsh. FMRFELEE (TSDEES) ZWEL CTHDET

m Features

@®The HA13166 is a compact multiple voltage regulator for Car
audio system. The outputs of this IC consist of regulated
5.7V output for a microcontroller, regulated 3.3V output for
Digtal Signal Processor, regulated 8V output for CD driver,
regulated 9.0V output for audio control, regulated 10V output
for illumination and regulated
5V output, VCC-dependent output for external output and
VCC-dependent output for remort-ANT.

@ACC power monitor circuit is built-in.

@Output current limit circuit to avoid device destruction caused
by shorted output,.etc.

@®High surge input protector against VCC and ACC.

@®Low saturation output (PNP output) used for audio output.

@Adjustable voltage for illumination output by changing an
extemal resister.

@Built-in a thermal shutdown circuit to prevent against the
themal destruction.

m {Z#M4RE/Characteristics

@®\/dd/DSP/CD/Audio/ILM(possible) : 5.7/3.3/9.0/8.0/10.0V
@High side SW EXT out @High side SW ANT out
@Battery,Accesally Sense

@KIEER BOuAtyp
@ 1(vFIRegNE 6Fvr=x/LHES
@V VI RAVEZ—TTAR

m Features

@®Low stand by current 50uAtyp
@6channel out put built-in switching regulator
@Serial Bus interface

m #aE

@5.0/3.3V out for MCU @+B back up port

@7 L —fIResetHA]

@DiagnostickREfTHi side switch for EXTOUTSANTOUT
@1 wFIRERHEHAMEE(T Switching out for CD

@ 1vF I ERBEARRERT Switching out for DSP
@EKEBEHIERes. out for decoder

@ETE(RERLRE

¢ \/B&VBUP&VBSWiifiF(C U —IRELRENE

o INFRFE o 2iHT I U CESDIRE

o RUF a1 —F—(CE TN ITDFHIEDBERRE

® Functions

@5.0V or 3.3V out for MCU @+B back up port
@®Reset function with delay time

@®Diagnostic function at Hi side switch for EXTOUTS&ANTOUT
@®Switching out with synchronize for CD
@®Switching out with synchronize for DSP

@®Low voltage Reg. out for decoder

@Detector & warning for reliability

eHigh surge protection at +Bc&+BUP

e Thermal shutdown protection

e ESD protection at all pins

e Feedback current limit protection all regulators

**Jnder Development

Lip Sync

Uy TS0
Lip Sync

Bl EHEDES IR LE

Signal Processing time compensation of a Picture and Voice

DEDICATED TO THE
PresevaTon o WL

F—HEDZVIRRESIIEL
ER(ESEORREE . &
Time difference bitween data of

\'> (
Audio to heary data of video. 5\" ﬂ

RIS S IR

Video Signal Processing
=Tt g U5 LS

Audio Signal Processing

\Vké
RIGESLE N | 7
Video Signal Processing
BEESUE )
— RGESNECADET
Audio Signal ERESEESED
Processing BREMEELFD.

Lip sync IC correct timing difference by
delaying audio signal match for video signal.

“Lip Sync” A
FI5)ILT2LAI1C

Digital Delay IC for “Lip Sync”

R2S15901SP

PR EERDOREEZRAE I HTLTIC
Delay IC for time adjustment between
picture and sound

R
@5 A 149ms (fs=48kHz) DESREIE
@DCEE(ICKDEERE IO —)L (9 steps 1 1, 7/8, 3/4, 5/8,

@) HT+—<viF24bit I°S
@3 3VASTREFA VI TT—R

B Features

@®Long time delay for max 149ms (at fs=48kHz)
@®Delay time is controlled by DC voltage (9 steps : 1, 7/8, 3/4,

5/8.1/2.3/8. 1/4. 1/8 times. O)
®Input format : 24bit I°S

BCKI

@3.3V signal input available

LRI
l v B {EEEEE
SD1 i » [SENET=5) - VvDD=2.5V
Slélﬁal - 5 Slé/ri‘al O@FFET - =2. (typ.)
LRI Audio »| RAM > SRAM ©p Audio [—>QSDO @)y —3 8 SOP
Di

BOKI nput o Output B Characteristics

t t t t @Supply Voltage Range : VDD=2.5V(typ.)

@®Package : 8pin SOP

COUNT 0 COUNT 1
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Rhythm & Phrase

UXL&TL—X
Rhythm & Phrase

DX LRARAXOT 4 — RS
—SFHSFFEREIC 1 TFY T CEDOHFRZEL(TH—

Rhythm, Voice, Melody, Sound Effect
(Present the new sound’s world with 1chip)

ESummary

This is play the rhythm phrase from the default set tone and
rhythm pattern by the built-in ROM of the wave data (sound
source) and of the rhythm pattern (musical note). It's able to

W=

ANEDOI—I7—% (BR) ROMEUX L/ F—2 (FiE) ROMIZKD. &5
SHUHHRESNIBREVILINST—UDBUXLTL—XZBETBIC
TY. UXLBEFBDED A BR - BRFO/N\UL—3V(CKD RBIEWVA

BICIGATEFRY use not only the rhythm player but also the wide application by
[ IeezELil the various tone and sound score.
Application
WHRE WA )L3d—)L
Sound Effect Music Box

Rhythm Pattern ROM

+ MIX

Sound Source Data ROM
Ay

WIN=TEIVZXLY IR

Groovy Rhythm Sound
EELUXL6ANG—2D5 FFHDIXLPTENET
AN=hRFTHE- IO RICRE
Able to make the rhythm you like from 64 patterns.
Suitable for the Radio cassette, Mini Component
stereo of Street line.

ATT

WRARHAIVR
Voice Guidance

MB5575-XXXXFP

a—k—7»"
HRFLS
Coffee is

WREOEHE - BREMTICIDAEUREOBMEH CaEEZXRIR!!
Realize the high quality sound in small memory by the original

H 1.5Mbit HIEROM
1.5Mbit ROM for Sound Source

compression, expansion technology

W — TV YNEICKDOEEHIE - <+ 2> OB B
Easy Control by built-in the sequencer

W3S ERFES D AR
Able to 3 sounds play at the same time

W/ CYREIDIAGH ) —VBERICMBDY A=V THOERDEIDIAHELE
HioTaE
Pad Interrupt: Another sound souce interrupt on pattern playing
abailable on pad timing.

BEEEEZ+X—TJUDD. X EUBEZEBMITER
Using the memory volume effectively while keep the high
quality sound
BIFEROMIEHH~< v FHl
Housing map example of Sound Source ROM

W2EWVSHFFERR A Few External Parts
DIGITAL VDD 3.3V -

+—{ 1 | TEST1 DVDD E—J I

+—{2 | TEST2 MUTEOR [ 35] Iy

+—{ 3 | TEST3 TEST12 [34]}— = {%VREF

. (4] [33] N B oy Reh
Sampling Rate RESET INPUTO - % gsgz :vxgg; g=2 § P Reh
O4kHz [18kHz [ 16kHz M 32kHz Note ‘ = oK . Ty
Catalog ROM Example 1 All 4kHz Sampl!ngf 100s Mcu (7] msD AVDDR [30] & ANALOG VDD 3.3V
Rhythm 8patterns, 28sounds All 8kHz Sampling: 50s [e|mLAB XVSS [29 g—rar & ANALOG GND
(615, 32ktz Samping) | Al 16Ktz Sampling: 255 S T gee el
. O
Effect Sound  1pattern, 1sound All 32kHz Sampling: 12.5s oUTPUT s o 5o C— b ANALOG VDD 3.3V
Voi (216‘;{"2 Sag’nplmg& (2] TEST5 AVDDL [25]— b+ ANALOG GND
oice (ffog:ﬁwp?%g S [13] TEST6 PWML- [24] 4
Ll I741 Ha] T
MusicBox 1pattern, 43sounds et e 122 s Lﬁ. " Leh
(4, 16kHz Sampling) [i6] TEST8 TEST11 [211 L= VREF

Catalog ROM Example 2 17| TESTO MUTEOL |20 LYy
Voice  6s (32kHz Sampling) t—118] TEST10 DVSS 19 i
Voice  8s(16kHz Sampling) DIGITAL GND -
Voice  5s(8kHz Sampling)
Voice  10s (4kHz Sampling)

57

DXLTL—XTL—F

Rhythm Phrase Player

MGS5575-XXXXFP

MB5575-XXXXFPFERROM-UX L) & —VROMZNREL THED. UXLBEN 1 Fv T CTHERDTREL

A=A TO'YSTY

Rhythm & Phrase ux,.so0—=x

MBBE575-XXXXFP has the Music Source ROM and Rhythm Pattern ROM, and is All-in-one Processor

that can make the rhythm player

by Single Chip

SOUND SOURCE ROM
v,
PA‘?TFI'E\I(RTI\'I-' gom % CONTROL|—®{CONTROL|-2 > DECODE . FS L m::‘ FLz DIGITAL | D/A %melﬁ
(RHYTHM SEQUENCER) S, | {CONVERSIONL_ | 77 » | FILTER PYWMR+
32kHz &
TEMPO 64X32kHz 4k, 8k, 16k, 32kHz A
CLOCK| ¥y A A
START TEMPO SYSTEM Fs
STOP || CLOCK CLOCK cLock | | SysTEm MCU/IF DETETOR
CONTROL GEN. GEN. GEN.
% T T i_&
MEMP TEMPO 128X32kHz RSTB TEST MCK MSD MILAB MUTEOL MUTEOR

BRE

m Features

OIS TLUAE—R

Tavh t UL\ — B8R THRE

FIAY  BLIFUXLINE—27ER

RICOFIFTEE

W=7t BUUX LIS =72 @ 0iR UL
V= VR A—YOREUCESDDIRICEE
X0y RERDEROT VRICEDEBRE

2E—F : BRUCRBEEEE
@I N O—)L

SEANHES | BRROMODT —5H'3E X THREFHEETRE
L/RRT LA 1 )Ry MEBEICRDEIRT — 5 DR T LA BED A RE
JRURBIDAH | N C BB DERBENTIHE
ZEROMAE - 8K 1. 5MEYRDF—5 AHHETEE
UZXLROMME : RA64/5—2 DUXLASIHEIEE

@ OLUANILHIEBIEE - HAERICGain/Attenuate’Zz N

mREEMAE

Ot 1AK  PWMHER (PFO0F —F A ESHS) L/RRT LA
@GainszE : 1.0.1.9.2.8.3.5.4.2,.4.9.5.5.6.0dBDBERHE
@AttenuateskE | 0.—6.—12.—18.—24,—-30.—36. —ccdBDBERkE

@HHIT : 3RV ILINR
@/\wr— 1 36K SSOP
@EREL : 3.3V

@Variegated Play Mode
One shot : One shot play back mode
Chain : Some pattern chain play mode
Loop : Same pattern loop (Chain) play mode
Sequence : User setting seguence play mode
Melody : Play back to the tune of playing music
Speech : Play back the registered words
@Variegated Control
3 tracks synchronous mode : Capable of 3 tracks synchronous mode
L/R stereo : Thanks to the panpot mode, capable to the stereo play
Pad Cut in mode : wave data play in case of need
Wave data ROM : Internal maximum data is 1.5MBit
Rhythm pattern ROM : Internal maximum pattern is 64
@Control Output Level : Built-in Gain/Attenuate at the output section

m Characteristics

@Output : PWM output (Analog Audio Signal Output) L/R stereo output
@®Gain: 1.0, 1.9, 28,35,4.2,4.9, 5.5, 6.0dB (8 steps)
@Attenuate : 0,—6,—12,—18,—24,—30,—36,—dB (8 steps)
@Control : 3 line serial bus interface

@®Package : 36pin SSOP

@®Supply Voltage : 3.3V

Basic Flowchart for the Custom ROM |

BEOELE
Customer' s requset

Note:

N IWRTRASATSUICHZD? VES
| Is there in Renesas Library?

; I NO | !

BELDRTR LR ZRBEAF
Present from Customer Getting by Renesas
\ [
F—FILT N T=a—%ICKDERERER - IC1E
Data Convert ”| Sound Confirmation by the emulator "1 Make IC

The proprietary and copyright of the sound source and rhythm pattern Renesas Technology Corp. supplies are all restored to Renesas Technology Corp.
Renesas Technology Corp. has no concern about the proprietary and copyright of the sound source and rhythm pattern the customer presents.
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"'-.L! Evaluation Boards

SHlEAR

ICOFHIAR CEEEMZE AR, A~ /&
PCHIEIIEEICKD. B Z(CFHMATRE,

Renesas offers a variety of evaluation boards to determine

IC functionality. It is easy to evaluate IC by microprocessor
mounted on board or PC control.

Digital Amplifier

R2A15108SN

- Output Power 10W x 2ch
- Input Signal : Analog Audio Signal
- Power Supply : 12V (typ)

Sound Multiplex Decoder

R2A15504SP

Evaluation Boards :=umsix

Kraoke Processor

R2A15906SP

Audio Reference Bord for TV

TV Audio System

R2A155045P

R2A15905FP

R2A15213SP

R2AT5106NP
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Notes:

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes warranties or
representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property rights or any other rights of
Renesas or any third party with respect to the information in this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including, but not limited to,
product data, diagrams, charts, programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass destruction or for the
purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws and regulations, and procedures
required by such laws and regulations.

4. Allinformation included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, is current as of the date this document is issued.
Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas products listed in this document, please confirm the latest product
information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be disclosed by Renesas such as that disclosed through our
website. (http://www.renesas.com )

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a result of errors or
omissions in the information included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability of such information
to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular application and specifically disclaims any
liability arising out of the application and use of the information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications or otherwise in
systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality and reliability such as safety
systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication transmission. If you
are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth
above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing applications shall
indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all damages arising out of such applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, operating supply voltage range, movement power
voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages arising out of the use of Renesas
products beyond such specified ranges.

. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain rate and malfunctions
under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of
a Renesas product, such as safety design for hardware and software including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other applicable measures. Among others, since the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

. In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as swallowing by infants
and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products. Renesas shall have no liability for damages
arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written approval from Renesas.

13. Please contact a Renesas sales office if you have any questions regarding the information contained in this document, Renesas semiconductor products, or if you have any other inquiries.
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