To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.
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Notice

All information included in this document 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 Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es 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.

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.

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

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou 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.

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.

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.

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. You 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 shall not be in 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 visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria 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; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy 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.

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.

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.

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

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.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003

RENESAS

RenesasTechnology Corp.



MITSUBISHI ICs (SOUND PROCESSOR)

M61501FP

AUDIO SIGNAL PROCESSOR with 6CH VOLUME

DESCRIPTION

The M61501FP is the sound controller corresponded to discrete 5.1ch Analog Input.
This IC consists of 6¢ch Master Volume, Tone Control, 7 Input Sekector and Bass Boost.

FEATURES

B 7Input Selector(A,B,C,D,E,F,G,mute Mode)
W Selector Output ATT(-6dB) [ON/OFF]

Bl Tone Control

Bass/Treble(0 to £10dB/2dB Step)
B 6ch Electronic Volume (64 Step;0 to -80dB,-)
[4step change ; 0,3,6,10dB]
B Switch for 5.1ch Input [Normal/5.1ch]

Bl Bass Boost

B Change Switch for DPL

M 2 Lines Rec Output(with Mute)

l Output for Super Woofer [L+R+C]
B tPower Supply, Mono Supply (It needs external common at mono supply.)
RECOMMENDED OPERATING CONDITIONS

Supply voltage range
APPLICATION

AV Amp, Mini Compo etc.

4 N

- o

PACKAGE OUTLINE

80P6N

PITCH : 0.8 mm
SIZE : 20.0 mm=14.0mm=2.8mm

+4 .5V 1o £7.5V[9V to 15V (atMono Supply)]

SYSTEM BLOCK DIAGRAM
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MITSUBISHI ICs (SOUND PROCESSOR)

M61501FP

AUDIO SIGNAL PROCESSOR with 6CH VOLUME

BLOCK DIAGRAM
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MITSUBISHI ICs (SOUND PROCESSOR)

M61501FP

AUDIO SIGNAL PROCESSOR with 6CH VOLUME

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER CONDITION LIMITS UNIT
Analog supply
AVDD,AVSS voltage +7.8 v
Digital supply
DvVDD voltage 6.0 v
Digital supply
Pd voltage Ta<25°C 1250 mw
Thermal Derating Ta=25°C
K . i 12.5
ratio with Board(Cf1) mW/eC
Operating
Topr temperature -20to +55 oC
Storage
Tdtg temperature -40to +125 °C
Thermal Derating
1.5
(Cf1) Board
M 25W Size of Print Board
i 140mm x 140mm
E ) Thickness of Print Board
-4 1.6mm
750mW Material of Print Board
_E ‘,‘ Epoxy Galas
E_ 0.5 “ One side Cu Pattem
in A Thickness of Cu
L. )
o A\ 18um
g iy Pattern Measurement of Cu
2 % 0.25mm(A) x 50mm(L)/Lead
0 S
o 25 50 %% 75 100 125 150

Ambient temperature Ta [°C]

RENESAS




MITSUBISHI ICs (SOUND PROCESSOR)

M61501FP

AUDIO SIGNAL PROCESSOR with 6CH VOLUME

RECOMMENDED OPERATING CONDITION

(Ta=25°C unless otherwise noted)

RANGE
ITEM SYMBOL{CONDITION 1y VP UNIT
MAX
Analog plus
AVDD Cf1 45 7.0 7.5 V
supply voltage
Analog minus
g AVSS | Cft -7.5 -7.0 45 V
supply voltage
Rigital DVDD<AVDD
<
supply voltage DVDD £ 4.5 50 55 V
Logic
"H'Level VIH C2 DVDD-0.7 | — VDD v
Input voltage
Logic
"L'Level VIL 0 — |DGND+07 | v
Input voltage
Cf1) Please apply AVDD at first,then apply AVSS,and apply DVDD at la4.
Cf2) It is possible that DVVDD is applied at 3.3V.
DATA AND CLOCK
i ‘ /7 Latch Signal
: | o
BATR I DO ID1 {IDS I D9 lE
H H : = : E :
CLOCK I / I I I I F I I
L =
H =
LATCH I
L

The DATA isread by rising edge of CLOCK signal,
and DATA isloaded by rising edge of LATCH signal.

RENESAS



MITSUBISHI ICs (SOUND PROCESSOR)

M61501FP

AUDIO SIGNAL PROCESSOR with 6CH VOLUME

CLOCK,DATA,LATCH TIMING

CLOCK L2h
25%
tr tr
t wHc twLc
75%
DATA 25%
tr
tso ! |tho twHG
tr
75%
25%
LATCH
BUS LINE TIMING SPECIFICATION
SPECIFICATION
SYMBOL ITEM Min | typ | Max| UNIT
to Cycle time of CLOCK 4 a =
fnc Pulse width of CLOCK ("H" Level) 1.6 o —
f e Pulse width of CLOCK {"L" Level) 1.6 a =
t. Rise time of CLOCK DATA,LATCH = = 0.4 | psec
ts Fall time of CLOCK ,DATA,LATCH . - 0.4
t Set up time of DATA 0.8 = —
f ho Hold time of DATA 0.8 = =
tsL Set-up time of LATCH 1 = | -
[ Pulse width of LATCH 1.6 - -

RENESAS




MITSUBISHI ICs (SOUND PROCESSOR)

M61501FP

AUDIO SIGNAL PROCESSOR with 6CH VOLUME

Data Input Format
Changing DC*,DD*,DE*,DF* data,
M61501FP can select five input formats.
(Please set all data when every power supply is applied.)

] ] Input format
e Input direction celachionzaot Fixed bit

(0)| poof D10 D20 D30 | D40 | D50 D60 | D70 | D80 Deo | DAG| DBOJ DCo{ DDO| DEO| DFO

Master volume slot
(all ch setting) 0 0| o0 o|lo|o0o]|1 1 0 0
# Refer setting code (7)

(1){ _Do1f D11] D21| D31 D41| D51/ D61] D71 | D81 D91 | DA1| DB1] DC1| DD1| DE1 | DF1

Master volume slot

(Rch) o (o |0 |1
# Refer setting code (7)

Master volume dot

(Lch)
# Refer setting code (7)

D62 | D72 D82|D92|DA2 DB2| DC2| DD2 | DE2 ] DF2

(2)[ D02] D12 D22 D32 | D42| D52

Master volume slot

(SRch) 0 [0 |1 |1
# Refer setting code (7)

Masger volume dot

(SLch)
# Refer setting code (7)

(3)| D03 D13 | D23| D33 | D43 | D53

D63 D73 | D83 | D93 [ DA3]| DB3| DC3 | DD3 | DE3 | DF3

Master volume slot

(Cch)
# Refer setting code (7)

Master volume slot

(SWeh)
# Refer setting code (V)

(4) D04]| D14 | D24 D34|D44 D54|D64 [ D74 (D84 [ D94 [ DA4]| DB4| DC4 | DD4 | DE4 | DF4

Vol selector |[[Vol. selector ||[vol. Selector ||| vol. Selector ||[Vol. Selector |f[vol. Selector
{Lch) { Rch) { Slch) { SRch) { Cchy { SWich) 0
00,10: MUTE 00,10: MUTE 00,10: MUTE 00,10: MUTE 00,10: MUTE 00,10: MUTE 1 1 1
01 ConnectA |01 ConnectAl||01: ConnectA 01 CornnectA |JJ01: Connect:A J|J01: ConnectA
11 ConnectB 111 ConnectB]||11: ConnectB [111: ConnectB |{}11: ConnectB fj§11: Connect:B

D65 | D75 [ D85 [ D95 [ DAS| DB5| DC5| DD5 | DES | DF5

(5) Do5| D15 | D25) D35

EC Outpuf]l Input | SW1| SW2{|Output gain
(Al B | ATT 00,10 0dB
0 0: mute 0 0dB |oEypass DBy pass 01 6dB

m&egthoweron 1-6gB [VOFL |Tone fl11: 10dB

Input select

Refer setting code (9)

DO6| D16 | D26)| D36 | D46 | D56| D66 | D76 | D86 | D96 | DAG| DB6| DC6 | DD6 | DE6| DF6

Tone Control Tone Control

Bass Treble
Refer setting code (8) Refer setting code (8)




MITSUBISHI ICs (SOUND PROCESSOR)

M61501FP

AUDIO SIGNAL PROCESSOR with 6CH VOLUME

(7) Condition Code (Master Volume)

X :means data slot. L,Rchis "1", SL,SRch is "2",
and C,5Wch is "3". Please refer format page6 in detail.

ATT Value

DOX

D1X

D2X

D3X

D4X

D5X

DéX

D7X

D8X

D9X

DAX

DBX

ATT Value

DOX

D1X

D2X

D3X

D4X

D5X

D6X

D7X

D8X

D9X

DAX

DBX

-0dB

-32dB

-1dB

-33dB

-2dB

-34dB

=3dB

-35dB

-4dB

-36dB

-5dB

=37dB

—-6dB

-38dB

=7dB

-39dB

—-8dB

-40dB

-9dB

-41dB

-10dB

-42dB

=11dB

-43dB

-12dB

-44dB

-13dB

-45dB

-14dB

-46dB

-15dB

-47dB

-16dB

-48dB

-17dB

-50dB

-18dB

-52dB

-19dB

-54dB

-20dB

-56dB

-21dB

-58dB

-22dB

—-60dB

-23dB

-62dB

-24dB

-64dB

—-25dB

—-66dB

-26dB

-68dB

-27dB

-70dB

-28dB

-72dB

-29dB

-76dB

-30dB

-80dB

-31dB

k[ |t [ [k [ |t [ [k [ |k | [t [ ot [ |t [ | [ |t Y ok | [k [ |k [ |k [ | [

= (D0 |t ek [ O |t ok [ |k ok | DD ot ok [ DD [t ot DD [t |t (DD [k e |2 O

= ek (e DD OO |t ot [ | | DD OO |t |k [t |k (DD OO [t |t [ | (DD OO

(e ot [t ot ok [ ek [ [ [y Oy [y [ 1 [ [k [ |k [k [k ek [k ek (D DO OO OIS

oI EEEREEEREREREIEERrRECRERrRRERrRRPRERRrRRPRLERrICIC

L Y O Y LY Y 1O N O Y T Y = Y (=) Y P ) Y = Y ) I T R Py I Ty e T

b (b Y (DY ek ek [ [0 [ [k [ O [ [ JET) [ [k [k | CT) [ [ ok [ [ [ed ek [ [ |k |k [ [

(o ok (e 2D OO |t ot [k | | DD OO |t |k [t |k (DD OO [t |k [ | (DO |2 O

k[t [ (o [k |k [ D DD (DD O[O |t |k | ik [k [k ok |k |t (D O D [O[DIDIS D

[ Ny gy (g MR MIF g 'y M g g g gy iy Y Y (el (= = = =] =] =] =) == =[] [=] =] =] [=]

ok ek ek (b b (b (b ek ek [k b b ok ek ek [k (b ek ek ek (b feh b ek ek |k ek b b (b ek b
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MITSUBISHI ICs (SOUND PROCESSOR)

M61501FP

AUDIO SIGNAL PROCESSOR with 6CH VOLUME

(8) Condition Code (Tone Boost/Cut)

Bass Condition

Treble Condition

D06 | D14 D26| D36 D46 | D56 | De6| D76
+0 dB 0 0 0 0 +0 dB 0 0 0 0
B +2 dB 0 0 0 1 B +2 dB 0 0 0 1
0 +4 dB 0 0 1 0 o +4 dB 0 0 1 0
0 +6 dB 0 0 1 1 o +6 dB 0 0 1 1
2 +8 dB 0 1 0 0 S +8 dB 0 1 0 0
Y T +oa 0 | 1 1 | 1 ' [+10aB 0 | 1 1 | 1
-0 dB 1 0 0 0 -0 dB 1 0 0 0
-2 dB 1 0 0 1 c -2 dB 1 0 0 1
u | —4dB T o] 1]o0 u —4 dB T o1 ]o
t -6 dB 1 0 1 1 t -6 dB 1 0 1 1
-8 dB 1 1 0 0 -8 dB 1 1 0 0
-10 dB 1 1 1 1 -10 dB 1 1 1 1

# Please prohibit except upper data code.
No Guarantee except upper data code.

(9) Input Selector Condition Code

Selector D05 D15 D25
A 0 0 0
B 1 0 0
C 0 1 0
D 1 1 0
E 0 0 1
F 1 0 1
G 0 1 1
mute 1 1 1

RENESAS




MITSUBISHI ICs (SOUND PROCESSOR)

M61501FP

AUDIO SIGNAL PROCESSOR with 6CH VOLUME

ELECTRIC CHARACTERISTICS

(Ta=25°C AVDD=7.0V,AVSS5=-7.0V,DVDD=5.0V ,f=1kHz,and bass and treble=0dB

unless otherwise noted)

(1) SUPPLY VOLTAGE

SPECIFICATION

ITEM SYMBOL CONDITION Min | typ | Max UNIT
+ AVDD=7.0V, AVSS=-7.0V
Analog plus supply current Aldd « measure terminal=72,73pin —_— 50 70 mA
+ no signal input
+ AVDD=7.0V, AVSS=-7.0V
An a|og minus supp|y cument Alss + measure terminal=29pin 70 -50 J— mA
+ no signal input
+ DVDD= 5V
Digital supply curent Didd + measure terminal 30pin — lo3l|12 mA
+ no signal input
(2) /O CHARACTERISTICS
SPECIFICATION
ITEM SYMBOL CONDITION Min | typ [ Max| UNIT
; . 74,75,76,77,78,79,2pin-35Pin
Input resistance Rin 71,70,69,65,67 66,63pin-26Pin 50 (100 | 200 Kw
14,20,26,3945 51pin input
Maximum input voltage VIM 16,22,28,37 43 490in output 30| 40— | Vrms
RL =10kQTHD=1%
Vodc No input signal -04 1 00]04 v
Qutput voltage - -
Vrecdc No input signal -04)100)04 Vi
. WYin=1%rms FLAT,
Through gain Gv Gain of(74,71pin)-(16.49pin) 20| 0 | 20| dB
; Vo=1¥rms,16,49pin —
Maximum attenuate value ATT JIS-A Filter -90 | -80 dB
\ono JIS-AFitter Vol0dB | — [10.0 | 20 | pVrms
Output noise voltage no signal Rg=10K0
Vrecno | onFLAT(pass) Vol - — (35| 7 | pvrms
BW=400 to 30kHz —
THD | vo=05vims . RL=10KS 0.01)0.05 %
BW=400 to 30kHz —_—
Total harmonic distortion | THDrect |y 5 svpms . RL=50KG 0.01] 0.05) %
BW=400 to 30kHz —_—
MEIDSET Vo=0.5¥rms . RL=50KQ 0.01f0.05 %
oT V0R=§(]J;51\6‘[(n;|25 , RL=10KQJIS-A | — 80 | -60 dB
Channel crosstalk Vo=05Vrms , RL=30KQ, JIS-A | __
CTrec -80 | -60 dB

Rg=10KQ

RENESAS




MITSUBISHI ICs (SOUND PROCESSOR)

M61501FP

AUDIO SIGNAL PROCESSOR with 6CH VOLUME

(3) TONE CONTROL CHARACTERISTICS

SPECIFICATION

channel L and R.

11,54pin output,
Boost=+10,-10dB

ITEM SYMBOL CONDITION Min | typ [ Max| UNIT
Gboost1 0dB -08] 0 (038
dB
Tone contr.ol Gboost? 2dB 10 2 | 30
voltage gain
N Gboost3 4dB 30| 4 5.0
Boost condition dB
Gboost4 6 dB 50| 6 7.0
Gboosth 8dB f=1KHz, Vo=1Vrms, 6.5 8 95 4B
Gboost6 10 dB | Gain from 8.0 | 10 [12.0
74pin,71pin
Tone control ad = to 11pin, 54pin 2 — dB
. Geut2 -2dB 30| -2 1.0
voltage gain
Cut condition Geut3 -4dB S0 4 -3.0 dB
Geut4 -6dB 70| -6 50
Geutb -8dB 95| 8 |-65
dB
Geutb -10dB -12.0] -10 | -8.0
f=1KHz,Vo=1V¥rms,
Balance between BALton 6,59pin input, -1.5| 0 |+1.5| dB
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MITSUBISHI ICs (SOUND PROCESSOR)

M61501FP

AUDIO SIGNAL PROCESSOR with 6CH VOLUME
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