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Notice

1. Allinformation included in this document is current as of the date this document isissued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

3. You should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4, Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

6.  Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’ s quality grade, as
indicated below. Y ou must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shal not bein any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visua
equipment; home electronic appliances, machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medica equipment or

systems for life support (e.g. artificial life support devices or systems), surgica implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

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

9.  Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics 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 appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

11. Thisdocument may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

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

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-
owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




LENESAS
M61529FP

Audio Signal Processor with Surround

REJO3F0010-0100Z
Rev.1.00
Sep.04.2003

Description

M61529FP is the semiconductor integrated circuit for Home Audio. M61529FP includes 2ch electronic volume,
Tone control, 4 Input Selector, Bass Boost, REC output and Mic Mixing. ThisIC is suitable for Mini Component.
A difference in M61529FP and M61519FP has just changed Tone Input ATT from 0/-13dB to 0/-8.2dB.

Features

e 2ch Master Volume (L,R Independent Control)
Main Volume : 0dB to —76dB (2dB or 4dB step), —o
Trim Volume : 0dB to —15dB (1dB step)

*Total level isfixed at —87dB, on condition that the total level of Trim and Master volumeis under “-87dB”.

¢ Tone Control (Bass/Mid/Treble)
+8dB (2dB step)

¢ 4 1nput Selector with Mute

e Surround Function

¢ Voca Cut Function

¢ BassBoost Function

¢ L+R Output for Spectrum Analysis Display

¢ L+R Output for Subwoofer

¢ MIC Mixing Function

¢ 2 REC output with mute

e Input ATT : —5/0/+3.5dB

e Tonelnput ATT 1 0/-8.2dB

e Externa Input ATT : +3/0/-3/-6dB

Application
Mini/Micro Component, Radio-Cassette Recorder with CD Player, etc.
Recommended Operating Conditions

Supply voltagerange........................8.0 to 10.0V
Recommended supply voltage........................ 9.0V
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M61529FP

System Block Diagram

RECA1/INex1 RECB1

External Input ATT

\

flinput selector +Mute Volume
8 ‘\) > BASS BOOS
o > /L ) ouTL
o
¥
Surround
4lnput selector +Mute Tone control (Bass/Mid/Treble) Volume
BASS BOOS
" t A =L

SwouT
SAOUT

External Input ATT

MCU I/F

DATA CLOCK

RECA2/INex2 ~ RECB2

Rev.1.00, Sep.04.2003, page 2 of 23
RENESAS




M61529FP

Pin Configuration and Block Diagram

REF[1 ]
MIC

J

42| SUR1/DPL1

SUR2/DPL2

INA1[3 : 40] INA2
INB1[4] ' 39] INB2
INC1[5 4 38 INC2
nD1[5] -6/-3/0/+3B 3 IND2
RECA1/INex| 7| 36 RECA2/INex2
8 35
RECB1 BT b B— 35] RECB2
™I @_ sw |A L Surround or ] Asw3 34] TmI2
Mid olby Pro Logic Buffer Mid
TMOl—I 1 — ::—El TMO2
TCA111H | N —32| Tca2
Bass& c B By Bass&
TCB1l 12 (FY3) 00 0 —31
c Treble % E % J Treble :I TCcB2
TcciisHH VD “ 2 130] TCC2
A K IS A
TouT[24}=3 ® % s=H29 TouT?
swa B S S BSW4
VOLIN1 [15] VOL(0 to -§7dB -0 ) ‘ i m—@ VOLIN2
/OL(0 to -87dB,-)
BB AL [16 +— >Pe—ww 1 27 BB A2
BB_B1 ETR V‘ RV SWE B 26| BB_B2
ouT1[18 25] ouT2
SAOUT [19 y ¥ 24] swouT
vee [20—b = 23 GND
2 4
DATA (21 = 27 cLock
g J

Note: Dolby
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M61529FP

Pin Descliption

Pin No. Symbol Function

1 REF Input pin of internal reference (REF=4.5V)

2 MIC Input pin of MIC Mixing

3,4,5,6 INA to IND Input Selector

37, 38, 39, 40

41, 42 SUR/DPL External pins for surround,Switching use with DPL Input pin

7, 8, 35, 36 RECA/INex, RECB Output pins for REC, RECA can switch mute function and external
Input pins (At external input, RECA Switch is fixed mute position.)

9, 10, 33, 34 TMI, TMO External pins for Mid (sympathetic vibration type )

11,12, 13, TCA, TCB, TCC External pins for Bass/Treble (Shelving type)

30, 31, 32

14,29 TOUT Output pins of tone control

15, 28 VOLIN Input pins of electronic volume

16, 17, 26, 27 BB_A,BB_B External pins for Bass boost

18, 25 ouT Output pins

19 SAOUT Mix pins for spectrum Analyzer (L+R/2)

24 SWOUT Mix pin for super woofer

20 VCC Internal analog, power pin for digital circuit

23 GND Internal analog, GND pin for digital circuit

21,22 DATA, CLOCK DATA for serial data, Clock input pin

Absolute Maximum Ratings

Symbol Parameter Conditions Limits Units
Ve Supply voltage 105 \%

Pd Power dissipation Ta<25°C 850 mw

K Thermal derating Ta > 25°C 8.6 mw/ °C
Topr Operating temperature —20to +75 °C

Tstg Storage temperature —40 to +125 °C
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M61529FP

Thermal Derating

1.0
0.85W
2 075 \
o© \
o
c
K=l
& o5 \
2]
2
O 042
o
2
c 0.25
) N
0
25 50 75 100 125 150
Ambient Temperature Ta ['C]
Recommended Opreting Confition
(Ta= 25°C, unless otherwise noted.)
Parameter Symbol Condition Min Typ Max Unit
Supply Voltage Ve 8 9 10 \%
Logic “H" level Input voltage vV, V=9V 2.2 — 5.5 \
Logic “L” level Input voltage vV, V=9V 0 — 0.6 \
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M61529FP

Rerationship Between Data and Clock and Latch

LDATA signal is read at the rising edge of CLOCK

Latch signal is read at the falling edge of CLOCK

CLOCK

Data Timing (Recommended conditions)

(DO ~ D15) (D15)LATCH pulse

ter

DATA 4?

o V4

tHLD tSHD| tHHD tSLD tHLD

A

tSLD

75%

CLOCK

25%

V4

tr

tWHC tWLC

Digital Block Timing Regulation

Limits

Symbol Parameter Min typ Max Unit
t, CLOCK cycle time 4 — —

e CLOCK pulse width ("H" level) 1.6 — —

tc CLOCK pulse width ("L" level) 1.6 — —

t CLOCK rise time — — 0.4

t, CLOCK fall time — — 0.4 us
too DATA setup time ("H" level) CLOCK rise 0.8 — —

to DATA setup time ("L" level) CLOCK rise 0.8 — —

o DATA hold time ("H" level) 0.8 — —

too DATA hold time ("L" level) 0.8 — —
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M61529FP

Digital Control Specification
Prohibit using except specified Data code as follows.

(At power on, initial position iss mark’s setting.)

<guumm |nput direction

po | b1 | b2 [ o3 | pa [ os [ b6 | o7 [ b8 | po | p1o | p1r [ p12 | p13 | p1a | bis
Input Tone | Vocal cut Mic RECA/ Surround/
A
Input Selector ATT | ATT |Tone bypass| Mix |  Extemal Input DPLIN ol 0
Tone Tone Ccontrol Tone control Tone control 0 1
Control SW Bass Mid Treble
g Lch Trim Volume Rch Trime Volume Bass 0 0 0 0 0 1 0
Boost
D Lch Master Volume Rch Master Volume 0 0 0 0 1 1
(1) Input selector (5 MIC Mixing (8) Switching of Tone control
Selector] DOA [ D1A | D2A Mic Mixing D8A Switching por| pip
INA 0 0 0 i OFF 0 @ |LchandRch | 0 0
ON 1
INB 0 0 ! Lch only 0 1
INC 0 1 0
(6) RECA / Externa Input Rch only 1 0
o jojrgt _ Switching | DoA [D10A|D11A
Me | 2| " [ ° ® RECAOFFf o | * | o (9) Tone control (Bass, Mid, Treble)
E Tone| D2,6.10B | D3,7,11B ID4,D8,12BID5.D9.138
2l RECA-ON| O * 1
(2 Input ATT o +8dB 1 1 0 0
Input ATT| D3A [ D4A +3dB 1 0 0
z +6dB| 1 0 1 1
B I 3|  odB 1 (o1
of
0dB o 1 c—_i +4dB 1 0 1 0
c -
+3.50B 1 0 g) 3dB 1 1 0 +2dB 1 0 0 1
LLI
-6dB 1 1 1 ®| 0dB 0 0 0 0
(3 Tone ATT « At external Input setting ,RECA is OFF. -2dB 0 0 0 1
-4dB 0 0 1 0
Tone ATT) D5A (7) Surround / DPLIN
-8.20B 0 Switching] D12A| D13A -6dB 0 0 - !
-8dB 0 1 0 0
0dB 1 ® | Bypass 0 0
Surround] O 1
(11) Bass boost
DPLIN 1 0
(4) Vocal cut & Tone bypass Bass Boost] DEC
Switching D6A | D7A ®| OFF 0
Vocal cut OFF,Tone Bypass | 0 0 ON 1
Vocal cut OFF,Tone ON 0 1
VVocal cut ON,Tone Bypass 1 *
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(10) Trim volume (Lch and Rch)

Trim DO, 4C D1,5C D2, 6C D3, 7C
¢ 0dB 0 0 0 0
-1dB 0 0 0 1
—2dB 0 0 1 0
—-3dB 0 0 1 1
—4dB 0 1 0 0
-5dB 0 1 0 1
—6dB 0 1 1 0
—7dB 0 1 1 1
—8dB 1 0 0 0
—9dB 1 0 0 1
-10dB 1 0 1 0
-11dB 1 0 1 1
-12dB 1 1 0 0
-13dB 1 1 0 1
-14dB 1 1 1 0
-15dB 1 1 1 1

Note: Tota level isfixed at —-87dB, on condition that the total level of Trim and Master volume is under “-87dB”.
(example: Trim —15dB, Master —76dB Total level is—87dB)
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M61529FP

(12) Master volume (L, Rch)
Master DO, 5D D1, 6D D2, 7D D3, 8D D4, 9D

0dB

—2dB

—4dB

—6dB

-8dB

-10dB

-12dB

-14dB

-16dB

-18dB

—20dB

—22dB

—24dB

—26dB

—28dB

-30dB

—-32dB

-34dB

-36dB

-38dB

—40dB

—42dB

—44dB

—48dB

-52dB

-56dB

—60dB

—64dB

—68dB

—72dB

—76dB

PlRr|lkr|kr|lRr|Pr|Rr[P|P|[P|P|[P|P|P|R|r|o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o]|o
RlRr|lkr|kr|P|R|R|[r|o|o|o|lo|o|o|o|lo|r|r|r|r|kr|r|kR|r|o|lo|o|o|o|olo]|o
RlRr|kr|r|lo|lo|lo|lo|r|r|r|r|ojlo|o|lo|r|r|r|r|o|lo|o|lo|r|r|r|r|lo|olo]|o
Rrlr|lo|lo|lr|r|lolo|r|r|olo|r|r|o|lo|r|r|o|lo|r|r|o|lo|r|r|o|lolr|r|o|o
Rrlo|lr|lo|lr|o|r|o|r|o|r|lo|r|o|r|o|r|lo|r|lo|r|lo|r|lo|r|olr|olr|olr]|o

® —odB
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M61529FP

Electrical Characteristics
Unless otherwise noticed, Ta= 25°C, VCC = 9V, f = 1kHz, Surround bypass,tone bypass and bass boost = OFF

Limits
Parameter Symbol Test Condition Min Typ Max Unit
Voltage Analog positive power Alcc At V_=9.0V, 20 pin terminal currentandno — 25 40 mA
circuit current signal
Input Input resistance Rin Input pin 3-6pin,37-40pin,2pin 30 60 90 kQ
and Maximum input VIM (3,40)pin IN, (8,35)pin OUT RL=10kQ, 1.8 22 — Vrms
Output  voltage THD=1%, Input ATT=-5dB
Maximum output VOM (3,40)pin IN, (18,25)pin OUT Bass boost 1.8 2.2 — Vrms
voltage ON, f=100Hz, RL=10kQ, THD=5%
VrecOM  (3,40)pin IN, (7,8)(35,36)pin OUT 16 20 — Vrms
RL=47kQ, THD=1%, Input ATT=+3.5dB
Output terminal Vodc At No signal, (18,25)pin OUT 40 45 5.0 \%
voltage Vrecdc 40 45 50 V
Pass gain Gv Vi=1Vrms,FLAT, Gain from (3-18 pin)to  —2.0 0.0 2.0 dB
(40-25 pin), Input ATT=0dB
Maximum attenuation ATT Vo=1Vrms,(18,25)pin OUT JIS-A,Vol.=—0 — 92 87 dB
Output noise voltage Vono JIS-A, At no signal,Rg=0W Vol.=0dB — 10.0 20.0 pVrms
(8-35)pin OUT Vol=—o — 40 80 pVrms
Distortion factor Vrecno JIS-A, At no signal, Rg=0Q (18.25)pin — 6.0 12.0 pVrms
ouT
THD BW:400-30kHz, Vo=0.5Vrms, RL=10kQ — 0.02 0.05 %
THDrec  BW:400-30kHz, Vo=0.5Vrms, RL=47kQ — 0.01 0.05 %
Cross talk between CT V0.=0.5Vrms,RL=10kQ, JIS-A, Rg=0kQ — =70 55 dB
channels CTrec  Vo0.=0.5Vrms, RL=47kQ, JIS-A, Rg=0kQ — -70 55 dB
Tone Bass voltage gain Gbassb  f=100Hz -8dB 6 8 10 dB
Control Gbassc +8dB -10 -8 -6 dB
Mid voltage gain Gmidb f=1kHz -8dB 6 8 10 dB
Gmidc —8dB -10 -8 -6 dB
Trebble voltage gain  Gtrebb f=10kHz +8dB 6 8 10 dB
Gtrebc —8dB -10 -8 -6 dB
Balance between BALton At each boost value of -8dB and +8dB, -2 0 2 dB
channel Vo=1Vrms, (14,29)pin OUT
MIX Super woofa output ~ GvSW Vi=1Vrms, FLAT, Gain from (3-18 pin)to -8.0 -6.0 4.0 dB
Signal gain (40-25 pin), Input ATT=0dB
distortion factor THDSW  BW:400-30kHz, Vo=0.3Vrms, RL=47kQ — 0.03 0.1 %
15pin IN, 24pin OUT
Output noise voltage VnoSW  JIS-A, At no signal ,Rg=0Q, 24pin OUT — 20 — puVrms
Output gain for GvSP Vi=1Vrms, FLAT, Input ATT=0dB, 3pin IN, -8.0 -6.0 4.0 dB
spectrum Analyzer 19pin OUT
Display

* Mix Signa Characteristicsis provided only CH1 Input. (CH2 Rg=0Q)
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M61529FP

Block Diagram

(1) Vocd cut OFF (Bold line; Selector INA, Surround ON, Tone ON, Bassboost OFF)

SWA a; Vocal Cut OFF
SWB a Surround

b; Vocal Cut ON
b; DPL

SWC External Input ATT (+3/0/—3/—6dB/OFF)

SWD a; Surround
SWE a; Tone control
SWF a; Tone control
SWG a; Bassboost OFF

b; DPL c; BYPASS
b; Vocal Cut

b; Tone bypass, Vocal Cut

b; Bassboost ON

INA2 INB2 INC2 IND2

RECA2/INex2 RECB2

i

Gain up(+13dB)

+; -3/.6dB From VIN2

0/-8.2dB

!

~

< -13dB
N

L

ﬁ

°VE2ro Tone2

!
s ¢
L SwD2 a

.
. Tswez  — y W
! " ToTaYR2
From VOUT2 s, =2
From VOUT. l— Ul

s
To TBYP1
_;H- °
c SWEL»——>>
swm‘l T b To Tonel
—_ 0/-8. zmal/ g
i AR 3 -13dB
i = = = f
+3/0) -3/-608 From VINL
e
mIC INAL INB1INC1 INDL RECAL/INex1 RECB1
™2 TMO2 TCA2 TCCB)Z TCC2 TOUT2 VOLINZ BB_A2 BB B2 out2
To VOUT:
Mid
a :
g, a
> . swe2
From Tone > swez E
From TBYF
From TBYF
From Tone b
L. Swr SWG1
a
B
Mid
Bass Treble
To VOUTL W
™IL TMO1 TCAL TCB1 TCCL TOUTL VOLINL BB_AL  BB_BL ouTL
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M61529FP

(2) Vocd cut ON (Bold line; Selector INA, Surround ON, Tone OFF, Bassboost OFF)

SWA
SWB
SWC
SWD
SWE
SWF
SWG

a; Vocal Cut OFF
a Surround

a; Surround

a; Tone control

a; Tone control

a; Bassboost OFF

INA2 INB2 INC2 IND2

b; Voca Cut ON
b; DPL

Externa Input ATT(+3/0/-3/-6dB/OFF)

b; DPL

b; Voca Cut

b; Tone bypass, Vocal Cut
b; Basshoost ON

RECA2/INex2 RECB2

c; BYPASS

+3/0/ -3/- 6B
From VIN2
Ly .
j‘ f I i 0/-8.2dB
SWCF RECSW2,/ 1 < -13dB
] —>
s
L U SWEZro Tone2
a
To TBYP2
ELOM VOUT 2oy sy
From VOUTI—;—:W,? %
o—! L [saout]
Gain up(+13dB) 3
W
SN— T_ —
SURL/DPLL v To TBYPL
b
of EV s ET
2 W Swp1’ To Tonel
o p gy & swB1 0 Tone!
o
—_ ° SWAL 0/-8. 2:15
; z £ t]1 Tovivi RECSW1, -13d8
s s
s 3 == I\ 7
0/+3.508 l\D/ 5d8 EromvIN
1 ! +3/o/ 3/-6dB rom
Mic INAL INB1 INC1 IND1 RECAL/INex1 RECB1
T™I2 TMO2 TCA2 TCB2 TCC2 TOUT2 VOLIN2 BBA2  BB_B2 out2
To VOUT: W
Mid
24— ~ —
S~ ) a
V 17 2 SWG2
From Tone2 b swr
From TBYP2
%_O =
From TBYPL
From Tonel b J
> o SWFL SWG1
> 2(—;- a
> —3
— 5
Mid
Bass Treble
To VOUT1 W
T™IL TMO1 TCAL TCB1 TCC1 TOUTL VOLINL BB_AL  BB_B1 out1
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Signal Leve Diagram

Tone control
Vocal cut, Surround Tone ATT
Selector Input ATT (Bass, Mid, Treble)! Volume ! Bassboost
| ATT VOOCI\?/IC()ZEE ToneATT Vol : BassB
IN chAto D, MUTE nput [ 1 one. ToneControl olume | assBoost ouT
+3.5/0/ - 5dB Surround - 8dB to +8dB 0 to -87dB, -] | | [ON/OFF]
[ON/OFF] !
T
'

+10dB

r Vocal cut OFF, Basshoost ON

Max;+5.1dBV]

+15dB

0dBM

Min; - 103dBV]

- ZOdB;]_
=

k]
>
3
=
g .10dBV—
2
(2]
95dB
-zodsjL
bt
R
+10d8y
0dB

- L
>
3
=
g .10dBV—
2
[2]

_Max 6.8dBV]
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Function Discription

(1) Equivalent circuit of tone control
(a) Mid

1
 2mJR1(R2+R3)C1C2

o= 1 ’C1C2R2 R3=0
C1+C2 R1

R2+R3 ., | (c1=C2)
Gv = 20log —533— (dB)

fo

(Hz)

ouT

R1
R1
Cut Mode B 1
fo = (Hz)
>TVR1(R2+R3)C1C2
: Q= 1 /C1C2R2
I C1+C2 R1 (R3=0)
- ! Setting 2] R3
&Jrz (C1=C2) +8dB 17.00kQ | 6.80kQ
cle “ Gv = 20log | —BL—— | (dB) +6dB 14.10kQ | 9.70kQ
R2+R3 +2 +4dB 10.40kQ 13.40kQ
R1 +2dB 5.80kQ | 18.00kQ
R+R1
=—— (Hz)
2TMCR(R1+R2)
R+R1+R2
Gv = 20log (dB)
R+R1
R+R1
fo=——— (Hz)
2T[CR(R1+R2) Setting R1 R2
+8dB
R+R1 0.60kQ 19.40kQ
Gv=20log [ . | (dB) +6dB 4.20kQ 15.80kQ
R+R1+R2 208
+: 8.30kQ 11.70kQ
+2dB 13.49kQ 6.51kQ
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M61529FP

(c) Treble

0= (Hz)
2nCR1
R1+R2
Gv=20log|——— | (dB
o) (dB)
1
0=——— (Hz)
2TICR1
Setting R1 R2
R1 N
Gv = 20|Og (dB) +8dB 5.12kQ 9.91kQ
+6dB 6.92kQ 8.11kQ
+4dB 9.12kQ 5.91kQ
+2dB 11.73kQ 3.30kQ

(d) Characteristic Curve of Tone Control

R1=680Q,R2=214kQ, C1=C2=0.22uF(fo £ 60Hz,Q = 8.9)

B.@

6.a

4.8

2.4

B8

(dB )}

—2.8

—4.8

—6.8

—8.e

* This characteristic curve is a result of circuit simulation.

L]

AN

188

1K 18K
freq { Hz )

188K
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(2) Equivalent circuit of bass boost

Input

> O G Output
rO Q=4(G=10dB)
| GO
Decrease Circuit
f Switchi i
Of Switching noise OdB
\J
R1 f0
VIN C1 c2 | vouT
O— =] * | K O Reference Table
R2- K=1 Q GO
1 0to 1dB
2 6dB
4 10dB
The Internal IC have built-in R2 resistance. (R2 = 214kQ) 5 13dB
10 20dB

1 VR1R2C1C?2

Amplitude characteristic of

0= (H2) Q= . .
2T[\/R1R2C1C2 R1(C1+C2)+(1-K)R2C2 secondary high pass filter
» Characteristic Curve of bass boost
* A; CH1 bass = +8dB,Treble = +8dB * B; CHlbass = +8dB,Treble = +8dB
CH2 bass = +4dB,Treble = +4dB CH2bass = +4dB,Treble = +6dB
This characteristic curve is as a result of circuit simulation.
A
7.4 T |
r‘fﬁ-—._

5.5 [, B
T 1@
i}
ps)
-_— =5

—29 //

—25 A

-39

18 1688 1k 18K 188K
freq { Hz )
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(3) Equivalent circuit of vocal cut

Gain Setting

CH1——>| Selector Input Tone control
ATT
NG > Vocal Cut Output
ARM —
LA

Input
ATT

CH2 Selector Tone control

» Tone control cannot use at Vocal cut mode.

e Tone control can use only Bass & Treble mode. (Mid mode is 0dB fixed.)
Output difference of Tone control CH1 and CH2, The characteristic to cut only Middle part of Phase Input
Signd isrealized.

¢ Characteristic curve example (Phase signa input CH1,CH2)

¢ A; CH1 bass = +8dB, Treble = +8dB * B; CH1bass = +8dB,Treble = +8dB

CH2 bass = +4dB,Treble = +4dB CH2bass = +4dB,Treble = +6dB
A
5.4 I cu
’_'_,.--'—'-'_'_J_'_
5.8 [, B
. =16
m
=)
-_— =15

/
/

— 34

16 188 Tk 18K 188K
freq { Hz )
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(4) Surround equivalent circuit

10kQ

External part

0.047uF

10kQ

>CH2 OUT

10kQ

» Characteristic curve example (Only CH1 Input)

» This characteristic curve is the result as circuit simulation.
1% Amplitude characteristic

B.& CH1OUT L ——1TTTTTTI
R |-, LT
et =
_. -2
EH20U T, ]
|1
—3@ /
— 43

s@.z Phase characteristic

sap L cHiourll |
— —57.6
5 CH20UT
© _pg ==l ]
—r "‘--.q_\
M
- 150 Cr-L
111
—2A0
1@ 188 1k 18k 1@Ek
freq { Hz )
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(5) Total equivalent circuit (signa flow diagram)
(&) Surround bypass, Tone bypass, Bass boost ON

Maximum Output Voltage :2.0Vrms

RECA RECB

0

ctor (4+M

X

Suround bypass

Tone Bvpas

O—

INA to IND

Input ATT
0-8.2dB

Super woofer output (L+R/2
Output for Spectrum ’ s output (HRE2)

[coocoo0

Tone control

Surround
Maximum Input Vottage ( Typ:2.2Vims )

Mic Mix (MIX level 0dB)

Analyzer(L+R/2)

(b) Surround ON, Tone ON, Bass boost ON

Maximum Output Voltage(Typ:2.0Vrms)
RECA RECB

T o
]

Maximum output voltage (Typ:2.2Vrms)
Surround ON
o INpUtATT S Tone ON ouT
+3.5/0/-5dB
0/-8.2dB
INA to IND|
Surround Tone control
Maximum Input Voltage ( Typ:2.2Vrms.

Mic MIX(MIX level 0dB)

Output for Super woofer (L+R/2)
Output for Spectrum Analyzer(L+R/2)

(c) DPL Input setting, Tone bypass, Bass boost ON

Maximum output voltage(Typ:2.0Vrms)

RECA DPLOUT

ector( 4+ Maximum Output Voltage(Typ:2.2Vrms)
°
e} g \ Input ATT Tone bypass ouT
° +3.5/0/-5dB
INAto IND 3

Maximum Input Voltage(Typ:2.2Vrms)

Mic MIX (MIX Level 0dB)

o) Super woofer Output(L+R/2)
Output

for Spectrum Analyzer(L+R/2)
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(d) External Input Setting, Surround ON, Tone ON, Bass boost ON

INex Maximum Output Voltage (Typ:2.0Vrms)

RECB

o

[External Input ATT
+3/0/-3/-6dB

Selector (4+MUTE) Maximum Output Voltage (Typ:2.2Vims)
° Surround ON
o 3 A Input ATT | A out
— 1 |e +3.5/0/-5dBJ—\'
INA to IND i

Surround
Maximum Input Voltage(Typ:2.2Vrms)

MIC MIX (Mix Level 0dB)

Superwoofer Output (L+R/2)

for Supectrum Analyzer (L+R/2)

(e) Voca Cut ON, Surround Bypass, Bass boost ON

Maximum Output Voltage (Typ:2.0Vrms)

RECA RECB
T O
\o Maximum Output Voltage (Typ:2.2Vrms)

Surround Bypass

Vocal Cut ON

Input ATT
+3.5/0/-5dB

INA to IND

Maximum Input Voltage (Typ:2.2vrms) Tone control

Super woofer Output(L+R/2)
[ utput for Spectrum Analyzer (L+R/2)
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System Reset

(a) IC’ s condition of power supply turn on
This|C isthe system composition which compulsory resetting when power supply turn on.
 Time constant of power supply is used, and reset pulse is formed.

* When V. exceed 5.5V, reset pulse is transmitted. (Logic circuit ON) [1]
* The operation time of reset isreleased reset pulse [2] from transmitted reset pulse [1].
* Trst = [Timing A + about 20us] istime of released reset pulse.

(Timing A istime of V. exceed 5.5V.)

<Timing of reset> <REF Voltage>
@ Transmitted reset pulse 2 Released reset pulse
VCC \V VCC

5.5V

V' Operation time ofir

\f!DD Internal power supply)

\?SS(InternaI power supply)

About20ps + Released reset pulse
(Normal operation)

Voltage of 1pin
=REF Voltage

1/2 VCC [+

=

Trst

|

I‘

| Operation of Analog circuit
|

| about200ms(C=100pF)

The power supply isturned on, and resetting isreleased after Trst, and the reception of the serial
data becomes possible in Logic block.
However, REF voltage doesn't operate in less than 1.5V in the analog block. Make REF voltage isto
transmit serial data by more than 1.5V.

* REF Voltage = Time of REF=1.5V =Timing B

(Timing B is time when analog block operates and to become possible.)
<EX> Capacitor of 1pin =100uF
Becomes REF > 1.5V in about 200ms.

(b) 1C’s condition of power supply turn off

Internal power supply (V,,, Vo) decreasesto V. together, too.
All the data set up when Logic turned it off become invalid.
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Application Example

SW1; A:Vocal Cut OFF SW2; A:Surround SW3; A:Vocal Cut OFF
B:Vocal Cut ON B:Corresponded to Dolby Pro Logic  g-\ocal Cut ON At Input Dolby Pro Logic
C:Bypass ST0UU .
C 0k + DPL1:
SW4; A: Corresponded to Tone control SW5 A:Bass boost OFF
B:Corresponded to Vocal Cut and Tone bypass B:Bass boost ON 10i0+ Dp|_2§
or
oo REF VO ") Atsurround o
] \ S@e—42] é%éo.ouu
mic 0—N—1{2| E—+> DR ry | B 0

Y -5/0/+3.5dB

INALO—N—{ 3]
0 +

¢ ¢ solH—o A2
10p - 10p
INB1O—— 4] 30— H#—Og2
10 + + 10pn
INc1O—N+— 5 seH—Oinc2
37— #—Omb2
(el 3—{36}—H}—ORECAZINex2
i
3sF—=f}—ORECB2
B — 10n

Surround or Aswsa 34 0.022p

Mid Dolby Pro Logic Buffer

J

400000

10pn

O__H___E 6/-3/0/+3dB
IND1O N+ L6 e

H

RECAL/INex1 O—No—] 7 |4
o0 T

RECBQ@N*—_E _|_—@:B_
0.022 A
2.2k -

0.022p L

=
o
=

=
R
<

k

0

3

+ 10k = 10k ‘
10u |: Bass& C B C 1ou
12 o 9 31 0.047p
0.047p Treble % j

|_.
|_
|_
|__
|_

s

4700p

0/-8.2dB SSW2

0/-8.2dB

S|

3
A
14 9 o
10u: sw4B VOL(0 to -87dB,-0) VOL(O to -87dB,-0) B SW4 10u
° 16

22 VW
3

C 0.221
680

ARS-

17

B sws

+
10pn

.
L

3

@
< b

saout & N+ 19
u (1N
Somi Pecvizg—¢ 3 I
paTA [21] = _/ECLOCK ouT2
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Detailed Diagram Of Package Outline

42P2R-E Plastic 42pin 450mil SSOP
ElAJ Package Code JEDEC Code Welghtig) | Lead Material |
S50P42-P-450-0.80 s e [Gu Alloy+a2 Allgy| E,Tr
-::t.‘:a_
==t
= _.__!_._..
T A
A4
i Recormmeanded Mount Pad
L o
1].:F
‘“x___—l\{_ Symbol Dimension In Millimeters
= Min MNom Max
A = = 2.4
S A 0.05 - -
A Az o 2.0 -
b 025 | 043 0.4
c 013 | 015 | 02
] 7.3 | 176 | 17.7
E 82 8.4 8.6
Az A
r——«-”---L &) = 08 =
I He | 1183 | 11.93 | 1223
L 0.3 0.5 0.7
L1 - 1.765| =
] [z] - 0.75 -
5 b 1 = i 0.9
y = - 015
: [ [ - 10°
p % B | = [we | =
Distail F ] = 11.43 =
12 1.27 = -
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Keep safety first in your circuit designs!
1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary
circuits, (ii) use of nonflammable material or (i) prevention against any malfunction or mishap.

Notes regarding these materials
. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.
. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,
diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.
All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of
publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. Itis
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor
home page (http://www.renesas.com).
4. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to
evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes
no responsibility for any damage, liability or other loss resulting from the information contained herein.
Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life
is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater
use.
The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.
If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and
cannot be imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.
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