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.
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Tone and Volume Controller with 4 Input Selector

COUT"'NE ) ( PACKAGE OUTLINE )

M62443SP/FP is the tone and volume controller ( )
with 4 input selector.

This IC can apply the broad application because of
<FEATURE ) 28 P4 B (SP)

low noise and distortion.
*TONE(Bass/Treble) control and 1dB step (28pin Shrink DIP)
volume control are enabled . PITCH : 1.778mm

e, ow noise and low distortion . SIZE : 19.0mmX6.3mmX3.3mm
VNO= 4.5pVrms, THD=0.1% max

*4 |nput selector.
*Controlling by 2 Line serial data .

((APPLICATION ) )
28 P2 W-A(FP)

PITCH : 1.27mm
\_ SIZE :8.4mmX17.5mmX2.0mm )

*Mini-Stereo , etc

( RECOMMENDED OPERATING CONDITION ’

*Supply voltage range 5.5~9.5V (analog) 4.5~5.5V (digital)
*Rated supply voltage 9V (analog) 5V (digital)
CSYSTEM BLOCK DIAGRAM ) ) B,
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MITSUBISHI SOUND PROCESSOR

M62443SP/FP

SOUND CONTROLLER
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M62443SP/FP

SOUND CONTROLLER

PIN No. PIN NAME IO DESCRIPTION
1 REF | Reference voltage terminal for analog
2 CH1 IN1 | Input terminal (ch1,select 1)
3 RECOUT1 0 Through output terminal (ch1)
4 SIMIN 1 1 Pin for capacitor of simulated inductor 1
5 SIMOUT 1 fo) Pin for capacitor of simulated inductor 1
6 BASS1 1 Pin for capacitor of chi-side bass setting
7 TRE1 1 Pin for capacitor of chi-side treble setting
8 CH1 IN2 | Input terminal (ch1,select 2)
9 CH1IN3 | Input terminal (ch1,select 3)
10 CH1 IN4 | Input terminal (ch1,select 4)
11 ouT1 o | Output terminal (ch1)
12 DGND —| Digital GND
13 DAT | I/ O terminal of DATA 2 line bus format
14 CLK | Input terminal of CLOCK 2 line bus format
15 CS 1 Chip select terminal
16 DVDD — | VDD for digital circuit
17 AGND — | GND for analog circuit
18 ouT2 O | Output terminal (ch2)
19 TRE2 1 Pin for capacitor of ch2-side treble setting
20 CH2 IN4 I | Input terminal (ch2,select 4)
21 CH2 IN3 I | Input terminal (ch2,select 3)
22 CH2 IN2 1 Input terminal (ch2,select 2)
23 BASS2 | Pin for capacitor of ch2-side bass setting
24 SIMOUT2 o] Pin for capacitor of simulated inductor 2
25 SIMIN 2 | Pin for capacitor of simulated inductor 2
26 RECOUT2 0 Through output terminal (ch2)
27 CH2 IN1 1 Input terminal (ch2,select 1)
28 AVDD — VCC for analog circuit
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RUC > M62443SP/FP

B

“gﬁﬂeva‘a SOUND CONTROLLER
[ ABSOLUTE MAXIMUM RATINGS '

SYMBOL PARAMETER CONDITION LIMITS UNIT
Avdd Analog supply voltage 10.0 ')
DVdd Digital supply voltage 7.0 Vv

850(SP)
Pd Power dissipation Ta < 25°C 750(FP) mW
8.5(FP
Ks Thermal Derating ratio Ta > 25°C 7.5§FP; mW/°C
Topr Operating temperature -20~+75 °C
Tstg Storage temperature -40~+125 °C
Thermal Derating

S 1000

E SP | 850mW

o 800

Q7 f— - el 750mW

B FP

o 600

©

8 TN 425mW

g 0 o 3TEmwW

5 S

s 200 3

= ~§

S 0

0 25 50 75 100 125 150

Ambient temperature Ta [°C]
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e M62443SP/FP

got® SOUND CONTROLLER

( RECOMMENDED OPERATING CONDITION )

( Ta=25°C unless otherwise noted)

ITEM SYMBOL |CONDITION | MIN TYP MAX  |UNIT
Analog
supply voltage AVDD 5.5 9.0 9.5 \
Digital
supply voltage DVDD 4.5 5.0 5.5 Vv

H level input voltage

0.7 DVDD -
(logic circuit) VIH vDD '/
L level input voltage .
T VIL 0 0.3 DVDD Y/
(logic circuit)
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M62443SP/FP

got® SOUND CONTROLLER

| ELECTRIC CHARACTERISTICS '

( Ta=25°C, AVDD=9V,DVDD=5V and bass and treble=0dB
unless otherwise noted)

(1) SUPPLY VOLTAGE

ITEM SYMBOL CONDITION Min LI:‘;IJ Max | UNIT
Analog supply current lec | messurs terminal=28pin | — | 10 | 20 | ma
*no signal input
*DVdd= 5V ; :
Digital supply current Idd :Lnoeassigrqglt?r:pmd?alﬂs pin —_ 0 5 UA

(2) 1/0 CHARACTERISTICS

ITEM SYMBOL CONDITION M 1o [Wax| UNIT

2,27pin input11,18pin output

Maximum input voltage VIM RL=10KQ, THD=1%,f=1kHz | 2.0 | 3.2 | — | Vrms
ATT=-6dB
11pin,18pin,
Output voltage Vodc no signal 435 | 45 |465| V
) Vin=0dBm,FLAT f=1kHz
Gain Gv 2- 11PIN_27-18PIN gain 2 | 0|2 ]| d
IHF-A filter
Output noise voltage Vono no signal — |45 | 10 |pVmms
Rg=10KQ  11,18pin
11pin,18pin  f=1kHz
Total harmonic distortion THD Vo=0.5Vrms , RL=10KQ — l0.007| 0.1 A
LPF=30kHz
RL=10KQ
Channel separation CcT S:Vin=1Vrms,f=1kHz — |-100| -70 | dB

M:Rg=10kQ,IHF-A filter

RENESAS ( 6/16)



MITSUBISHI SOUND PROCESSOR

M62443SP/FP

SOUND CONTROLLER

(3) TONE CHARACTERISTICS

ITEM SYMBOL CONDITION win e T | UNIT
Tone control gain Gbassb f=100Hz 9 112 |15 dB
(bass) Gbassc -15 | -12 | -9 dB
Tone control gain Gtrebb f=10KHz ) 12 | 15 dB
(treble) Gtrebc -15 | -12 | -9 dB
(4) VOLUME CHARACTERISTICS
LIMIT

ITEM SYMBOL CONDITION Min Ttve Tmax | YNIT

: 2 f=1KHz, Vin=0dBm
Maximum attenuation | ATTmax | opin_11pin -108 |-100|-80 | dB

- . 27pin~18pin gain
Minimum attenuation ATTmin |HE-A-fih§r - 15| 0 |15 dB
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( FUNCTION EXPLANATION )

(1) EQUIVALENT CIRCUIT OF TONE CONTROL

The resonance circuit is able to construct by using built-in
amplifier for simulated inductor. (Shows the constant as

follow)
Inside 1C

O M Center frequency

\J
1 R3 f0=1/ 2nA/C1+C2+R1*R2 [HZ]

CH
T Q=~/(C2¢R2) / (C1+R1)
I
c2 (=1.8KQ) (EX) BASS band (f=100Hz)
~ L R1=1.8KQ , R2=117KQ
C1=0.47p , C2=0.022y
O—* SIMAMP
R2
(=117KQ)
ref
FIG1. The circuit used simulated inductor.
FIG1 is equal to FIG2.
The following relation is concluded.
ref <€ 0 Q I I /\/V\/ O L=C2 « ER1«ER2
L C1 R3

FIG2. The equivalent circuit used L.
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SOUND CONTROLLER

l INPUT DATA FORMAT '

4_ Input direction

Do |D1 |D2 | D3 |D4 | D5 | D6 |D7 | D8 | D9 |D10 |D11 |D12
0/1 | o1 VOLUME 01 || o 0
l l INPUT it
TREBLE BASS setectonr |l 1 0
R
0: BOTH *(Notice1)
~1: ONLY 1CHANNEL| These functions
are effective only
VOLUME data.
0: 1ch
1: 2ch
*(Notice1) 0:MUTE OFF
INPUT SELECTOR 1:MUTEON —
D8 | D9 | SELECT DATA SELECT
] ] N 0: VOLUME/MUTE
1: BASS/TREBLE
0 1 IN2
If CS PIN(15 PIN) is
1 0 IN3 “L“‘"O, —
ol o IN4 and if "H"»1.
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M62443SP/FP

SOUND CONTROLLER

(3) -1: volume control

VOLUME CODE

ATT
0dB
-4dB
-8dB
-12dB
-16dB
-20dB
-24dB
-28dB
-32dB
-36dB
-40dB
-44dB
-48dB
-52dB
-56dB
-60dB
-64dB
-68dB

-72dB
-76dB

-80dB
---dB

Q
(]
=
W
O
B
=
o
O
=2

ATT D7 D8

odB
-1dB
-2dB
-3dB

-~ |L(r|x
rirlxz|lz

rxjrjxrXrjxz{rxirz(rx{(ecTr{(ETrE{rz
rmlzjzr|irjlzlzrr|izziririzzir|ir|Txc|rr
(ol ol = = il o [l ol ol = = 1= = = = = = Ll il |= = =
ririr|rrerrirjxx/Tsczfxzx{fzTe{(rirere|(rir
(ol Ll (il ol Dl Ul ol Dol (ol ol ol [l Ll Wl = = = 4 = - -
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M62443SP/FP

SOUND CONTROLLER

(4) -2:tone level control

TONE CODE
BASS TREBLE

D7 D6 D5 D4 D3 D2 D1 DO
12dB L H H L L H H L
10dB L H L H L H L H
8dB L H L L L H L L
6dB L L H H L L H H
4dB L L H L L L H L
2dB L L L H L L L H
0odB L L L L L L L L
-2dB H L L H H L L H
-4dB H L H L H L H L
-6dB H L H H H L H H
-8dB H H L L H H L L
-10dB H H L H H H L H
-12dB H H H L H H H L

NOT USED HHHH

LHHH

HLLL

(4) -3: MUTE CONTROL

On condition D9=1,MUTE can be set up.
In MUTE,VOLUME LEVEL is set up
VOL=-<automatically.

RENESAS (11 / 16)
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MITSUBISHI SOUND PROCESSOR

M62443SP/FP

SOUND CONTROLLER

7/
CLK A A Y A * A A Y A + A Y
DO | D1 D2! D3| D10} | D11 D12} |
' : i : i 5 i B
DAT \ f\ !\ /\ \/\ L]
-' ' : 1/ ' ; : : '
T Latch signal "H"

DATA is read by CLK rise edge.

Latch signal is read by CLK fall edge.
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M62443SP/FP
‘\\gﬁ?\e" o SOUND CONTROLLER

( BUS LINE TIMING SPECIFICATION )

tor

75% t \

25% \ 7/
tr i te
T wwHC T twie
tsD tHD

Parameter Symbol MIN MAX Units
CLK clock frequency tor 4 - ps
The HIGH period of the clock tWHC 1.6 - HS
The LOW period of the clock tWLC 1.6 - Hs
Rise time of CLK line tr ) 0.4 ps
Fall time of CLK line | b Gid o
Set -up time DATA tSD 0.8 . HS
Hold time DATA tHD 0.8 - HS
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MITSUBISHI SOUND PROCESSOR

N N ”'ﬁﬁﬂspdm
o R M62443SP/FP
“‘%‘:\eva‘am SOUND CONTROLLER
S
| LEVEL DIAGRAM '
INPUT TERMINAL
CH1 IN1
O
CH1 IN2 64k -12dB - +12dB
©_| I_O_O G16 4KQ __‘NV\— GZ
CH1 IN3 | |+ MWA—e ‘>J 0 ||_©
©— VOLAMP1

CH1 IN4 ref (G1

@ﬁI 0dB ~ -=dB

OUTPUT TERMINAL
RECOUT1

O©—FO——

INPUT TERMINAL
CH2 IN1

Ot

CH2 IN2
ot

CH2 IN3
Ot

CH2 IN4

©—F

OUTPUT TERMINAL
RECOUT2

O

Same to CH 1

—|+
OUTPUT
[fl:% TONEAMP1 TERMINAL

$

CH1 0UT

O

OUTPUT
TERMINAL

CH2 OUT
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MITSUBISHI SOUND PROCESSOR

N caiO™  ang®
NS " | epedioaio
0l M62443SP/FP
0{\06 3 :\;?“e“l\c \\m
W G SOUND CONTROLLER
g0
[ LOGIC CIRCUIT '
Analog Block
ref
vy % VOLAMP1
Level Shifter Level Shifter
Decoder,latch
for volume control
Decoder,latch AAA AL AA A
for tone control
A
2| olalsl 8l4] 2[4 8218 &l 4| 44
518181915988 AN ANASANA Y
CS % Timing
. Generator
A A A
gl | S| &l 8| o &l &) & S| & A S
ol 8| 8| 9|78 89|95 9°
DAT ® b _ .
Shift Register

CLK ®
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M62443SP/FP
e
‘\\gﬁf‘e"a‘a SOUND CONTROLLER
(  APPLICATION EXAMPLE ’ 0.033pF
CH2IN4
RECOUT2 CH2IN3 OuUT2
© CH2IN2 © © » ©)
DVDD
2.2uF i o
2.2pF o L \ -
2.2yF -

NH|

CH2IN1 © I 0.022pF|_00_.{4|7£F |
v r{ DVDD or GND
%2726|E|24|£§|22 %19 18] [17] [16] [15

3 > s = 18K 2
4200 42062 [420€2[420Q (4200

1 17K SIMAMP2
ref VR5
| 200K
rt S2 84?588 200K
TONE
Et—l AMP2
VR2 3+ M ;
Y 7 Jeak 1

ref voLamP2
6.4K CONTROL

6.4K LOGIC

VOLAMP1 1—'\Nv—
A [

ref
S | sax ik
VR1 5 o @r - TONE
AMP1

H

P

sTTsassls7 200K
200K
™/R5
ref o 117K simamp1
w S 3 3 e e
o 4200) 2, e TVR3 42004200 T4200 =
Reference circuit T | T
example 1112 13114115116l 7118]1]¢2]10] li1] k2] 113] 14
470p F J |_||~ Ly ’J el dlls o, ‘ A A
i_‘ ke 0.022uF  0.47F / ol s
4.7K Reference DGND
voltage S S 575 T 2.2pF
2.2yF © vel
CH1IN2 © O
CHINS. © I RECOUT1 c%mg@ © © MELE
CH1IN4 OouTH

0.033pF
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