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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.
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M62420SP/ FP/ AFP

2ch Electronic Volume with Tone by I°C Bus System

REJO3F0051-0100Z
Rev.1.0
Sep.17.2003

Description

M62420SP/FP/AFP is the tone and volume controller which is controlled by 12C bus. This IC can apply the broad
application because of low noise and distortion.

M62420AFP changes the slave address from M 62420FP.

Features

* TONE(Bass/Treble) control and 1 dB step volume control are enabled.
* Low noise and low distortion .

Vo = 4.5 pVrms, CTHD=0.1% max
« Controlling by serial datain conformity to the 1°C bus format .

Applications
e TV, Mini-Stereo, etc

Recommended Operating Condition

» Supply voltagerange: 8.5t09.5V (analog) 4.5t05.5V (digital)
e Rated supply voltage: 9V (analog) 5V (digital)

System Block Diagram

M62420SP/FP

Lch IN O /#’ O Lch OUT

VOLUME BASS TREBLE
TONE CONTROL

Rch IN O ,{ %{ O Rch OUT

VOLUME BASS TREBLE

CIZC BUS INTERFACE) TONE CONTROL
| I

O O

SCL SDA
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M62420SP/ FP/ AFP

Block diagram and Pin Configuration
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M62420SP/ FP/ AFP

Pin Description

Pin No.  Pin Name I/O Description

1 REF I Reference voltage terminal for analog

2 CH1 IN I Input terminal (chl)

3 SIMIN1 | Pin for capacitor of simulated inductor 1
4 SIMOUT1 O Pin for capacitor of simulated inductor 1
5 BASS1 I Pin for capacitor of chl-side bass setting
6 TRE1 I Pin for capacitor of chl-side treble setting
7 VOLOUT1L O Output terminal (chl)

8 DGND I Digital GND

9 SDA I/O  1/O terminal of DATA I°C bus format

10 SCL I Input terminal of CLOCK I°C bus format
11 RESET I RESET terminal of built-in logic circuit
12 DVvDD I VDD for digital circuit

13 AGND | GND for analog circuit

14 VOLOUT2 O Output terminal (ch2)

15 TRE2 I Pin for capacitor of ch2-side treble setting
16 BASS2 I Pin for capacitor of ch2-side bass setting
17 SIMOUT2 (0] Pin for capacitor of simulated inductor 2
18 SIMIN 2 I Pin for capacitor of simulated inductor 2
19 CH2 IN I Input terminal (ch2)

20 AVDD I VCC for analog circuit

Absolute Maximum Ratings

(Ta=25°C)

Symbol Parameter Condition Limits Unit
Avdd Analog supply voltage 10.0 \Y,

Dvdd Digital supply voltage 7.0 \Y

Pd Power dissipation Ta<25°C 750 mw

K6 Thermal Derating ratio Ta>25°C 7.5 mw /°C
Topr Operating temperature —20to +75 °C

Tstg Storage temperature —40 to +125 °C
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M62420SP/ FP/ AFP

Thermal Derating Curves
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Recommended Operating Condition

(Ta= 25°C unless otherwise noted)

Item Symbol  Condition MIN TYP MAX Unit
Analog supply voltage AVDD 8.5 9.0 9.5 \%
Digital supply voltage DVvDD 45 5.0 5.5 \%
H level input voltage (logic circuit) VIH 0.7DVDD — VDD \%
H level input voltage (logic circuit) VIL 0 — 0.3DVDD \%
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M62420SP/ FP/ AFP

Electrical Characteristics (DC)
(Ta=25°C,AVDD =9V, DVDD =5V and tone, bassboost = 0 dB unless otherwise noted )

(1) Supply voltage

Item Symbol Conditions Limit Unit

Min.  Typ. Max.

Analog supply current Icc AvVdd =9.0V — 10 20 mA
Measure terminal = 20 pin
No signal input

Digital supply current ldd DVdd =5V - 0 2 HA
Measure terminal = 12 pin
No signal input

(2) /O CHARACTERISTICS

Item Symbol Conditions Limit Unit
Min. Typ. Max.

Maximum input voltage VIM 2,19 pin input, 7,14 pin output 2.0 3.2 — Vrms
RL=10K, THD = 1%, f=1 kHz
ATT =-6dB

Output voltage Vodc 7 pin, 14 pin, no signal 435 45 4.65 \%

Gain Gv Vin = 0dBm, FLAT, f =1 kHz -2 0 2 dB
2-7PIN 19-14PIN gain

Output noise voltage Vono JIS-A filter, no signal, — 4.5 30 pvrms
Rg =10 KQ 7,14 pin

Total harmonic distortion THD 7 pin, 14 pin f=1kHz — 0.05 0.1 %
Vo = 0.5 Vrms, RL = 10KQ
LPF = 30 kHz

Channel separation CT RL =10 K — -100 -70 dB

S:Vin = 1 Vrms,f=1kHz
M:Rg = 10 kQ, JIS-A filter

(3) Tone Characteristics

Item Symbol  Conditions Limit Unit
Min.  Typ. Max.
Tone control gain (bass) Gbassb  f=100 Hz 9 12 15 dB
Gbassc -15 -12 -9 dB
Tone control gain (treble) Gtrebb f=10Hz 9 12 15 dB
Gtrebc -15 -12 -9 dB

(4) Volume Characteristics

Item Symbol Conditions Limit Unit
Min.  Typ. Max.
Maximum attenuation ATTmax f=1KHz, Vin =0dBm -108 -100 -80 dB
Minimum attenuation ATTmin 2 Pinto 7 pin -15 0 1.5 dB
19 pin to 14pin gain
JIS-A filter
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M62420SP/ FP/ AFP

Function Explanation

(1) Equivaration Circuit of Tone Control

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

Incide IC
O % Center frequency
\
1 R3 f0=1/ 2mA/C1+C2+R1+R2 [Hz]
C1
| Q=~/(C2+-R2) / (C1+R1)
@ - (=1.8KQ) (EX) BASS band (f=100Hz)
" R1=1.8KQ , R2=136KQ
O C1=0.47yF , C2=0.022pF
S SIMAMP
R2
(=136KQ)

ref

FIG1. The circuit used simurated inductor.

FIG1 is equal to FIG2.
The following relation is concluded.

ref <« 00 I I W O L=C2 « ER1 * ER2
L

C1 R3

FIG2. The equivalent circuit used L.
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M62420SP/ FP/ AFP

1°C BUS Input Data Format
4_ Input direction

(1) slave (2) sub
S address A address A (3) data AP
A A A A
I [ [ 1
starting term acknowledge bit acknowledge bit ending term
(1) Slave address
M62420SP / FP
A6 A5 A4 A3 A2 A1 A0 R/W
1 0 0 0 0 0 0 0
M62420AFP
A6 A5 A4 A3 A2 A1 A0 R/W
1 0 0 0 0 0 1 0
(2) sub address The following sub address is defined at this IC.
subA7 | subA6 | subA5 subA4 | subA3 | subA2 | subA1 | subAO
MUTE TREBLE BASS channel2 channell
mode level level volume volume
(empty slot ) mode mode mode mode
1: ON 1: ON 1: ON 1: ON 1: ON
0: OFF 0: OFF 0: OFF 0: OFF 0: OFF
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M62420SP/ FP/ AFP

(3) -1: volume control

The volume control is enabled at following condition.

subAO : (11, . o subA2 : )
subA1 : ,,|I| (either bit is 1) SubA3 : (both bits are 0)

volume code

ATT

0dB
2dB
4dB
6dB
8dB
10dB
12dB
14dB
16dB
18dB
20dB
22dB
24dB
26dB
28dB
30dB
32dB
34dB
36dB
38dB
40dB
42dB
46dB
50dB
54dB
58dB
62dB
66dB
70dB
74dB
78dB
codB

)
F=Y
O
w
O
N
O
—h
o
o

ATT D6 D5

0dB
1dB
* 2dB
* 3dB L

r|X|XI

| |r|Xx

* 2dB,3dB setting is
enabled at less than
42dB step.
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M62420SP/ FP/ AFP

(3) -2: tone level control

The tone level controlling is enabled at following condition.
SubAO : ) .
subA1 : (both bits are 0) :3222 : :m (either bit is 1)

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
0dB 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
non-used code HHHH
LHHH
HLLL
(3) -3: Mute mode
The mute mode is enabled at following condition.
subAO : no definition subA2 : no definition )
. as L subA4 : 1
subA1 : no definition subA3 : no definition
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M62420SP/ FP/ AFP

DATA and CLOCK

STy VLI G G G S S W
rT

: \ o a0
SCL |1_1 l 2~ 7_1 |8‘ |9,
SD A (OUT) :
S ACK' P
start acknowledge stop
start
This term is defined by SDA(in) falling edge at SCL H.
stop
This term is defined by SDA(in) rising edge at SCL H.
CAUTION

The SDA(IN) level never change at SCK=H
except start and stop.

data transmisson
The SDA(IN) is enabled at SCL rising edge and H.

acknowledge
Transmitter must send H during ninth clock pulse of SCL .
The case of finished receiving , the receiver replies L synchronized to

falling edge of eighth pulse. And restart receiving the transmitted data
synchronized to falling edge of ninth pulse .
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M62420SP/ FP/ AFP

BUS Line Timing Specification

Parameter Symbol | MIN MAX Units
Min. input low voltage Vi -05 15 \%
Max. input high voltage ViH 3.0 5.5 \%
SCL clock frequency fscL 0 100 kHz
Time the bus must be free before a new transmission can start tsur 4.7 us
Hold time start condition. After this period the first clock pulse is generated | typ:sta 4.0 us
The LOW period of the clock tLow 4.7 us
The HIGH period of the clock tHiGH 4.0 us
Set up time for start condition (Only relevant for a repeated start condition) | tsu-sta 4.7 us
Hold time DATA tHD:DAT 0 ps
Set-up time DATA tsu:paT 250 ns
Rise time of both SDA and SCL lines tr 1000 ns
Fall time of both SDA and SCL lines te 300 ns
Set-up time for stop condition tsu:sTo 4.0 us
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M62420SP/ FP/ AFP

L evel Diagram

6.5KQ -12dB to +12dB

O—to [ —in
S e
ref T TONEAMP1 CH1 oUT

0dB to ~ -dB

o—F @ same to CH1 —HO

CH2IN CH2 OUT
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M62420SP/ FP/ AFP

Logic Circuit

ANALOG BLOCK

ref

VOLAMP1
<«

o —

Level shifter

r
|

Decoder, latch

> for volume control

4

Decoder, latch
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Bi-direct
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Shift register
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M62420SP/ FP/ AFP

Application Example
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M62420SP/ FP/ AFP

Package Dimensions
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M62420SP/ FP/ AFP
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RenesasTech nology COI‘p. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

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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. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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