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
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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.




LENESAS
M62446AFP

6ch Electronic Volume with Tone Control

REJ03F0212-0201
Rev.2.01
Mar 31, 2008

Description

The M62446AFP is 6¢h electronic volume with tone control. ThisIC isrevised from M62446FP. The extended
function of M62446AFP is volume level and tone control level. M62446AFP is easy to use more than M62446FP.

Features

e 6¢h Electric volume
Volumelevel: 0to —95 dB (1 dB/step)* <M62446FP: 0 to —79 dB (1 dB/step)>
e Tone control
Bass/Treble: —14 dB to +14 dB (2 dB/step)* <M62446FP: —10 dB to +10 dB (2 dB/step)>
¢ Noisevoltage: 1.5 pVrms <M62446FP: 2.2 uVrms>
e 4 Qutput ports
e Bypass modeis high quality sound.
Note: * isan extended function.

Application
DVD, Home Audio equipment, TV

Recommended Operating Conditions
Supply voltage range: +4.5t0+7.5V (anaog), 4.5V to 5.5V (digital)
Recommended supply voltage: +7.0V (analog), 5.0 V (digital)

REJO3F0212-0201 Rev.2.01 Mar 31, 2008 RENESAS
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M62446AFP

System Block Diagram
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M62446AFP

Pin Configuration and Block Diagram

ouT4 1 42 | DVDD
OouUT3 | 2 41 | CLK
OUT-
PUT MCU
ouT2 | 3 PORT volume 40 | DATA
~ IIF
OuUT1 4 VS 39 | LATCH
AVDD 5 /g \— 38 | DGND
volume
SWin 6 \ J 37 | AGND
GNDS 7 /g 36 | SWout
SRin 8 35 | SRout
volume
N/
SLin 9 . 34 | SLout
GNDC | 10 /g 33 | Cout
Cin | 11 volume 32 | Rout
- J
VS
GNDR | 12 /g 31| Lout
Rin |13 30 | AVSS
volume
GNDL | 14 29 | CL1
Lin | 15 /g 28 | CL2
BYPASSR | 16 volume 27 | CR1
N
BYPASSL | 17 CR2
LTRE | 18 RTRE
LBASS3 | 19 RBASS3
LBASS2 | 20 RBASS2
LBASS1 | 21 RBASS1
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M62446AFP

Pin Description

Pin No. Symbol Function Circuit
1 ouT4 Port OUTPUT OUTPUT: PMOS Transistor open drain
2 OuT3 DVDD (= 5V)
3 ouT2 % -
4 OouUT1 1to4
5 AVDD Analog positive power 7V
supply
7 GNDS GND Connect to analog GND
10 GNDC
12 GNDR
14 GNDL
6 SWin Volume INPUT
8 SR in
9 SLin 6,8,9,11
11 Cin
36 SW out Volume OUTPUT 18 to 22 kQ 33,34,35,36
35 SR out (Typ)
34 SL out
33 C out
13 Rin Tone INPUT
13,15
15 Lin 70 kQ
(Typ)
16 BYPASSR | L, R volume INPUT in 16.17
17 BYPASSL BYPASS mode 5
31 L out L OUTPUT 7($ kﬁ)l 18 t0 22 kO
yp T
32 |Rout R OUTPUT (Typ) 31,32
18 LTRE Tone treble cycle control
25 RTRE
18,25
19 LBASS3 Tone bass cycle control
24 RBASS3 2.3 kO
20 LBASS2 (Typ)
23 | RBASS2 é
21 LBASST 19,24 20,23 21,22
26 RBASS1 ’ ’ ’
22 CR2 Tone OUTPUT
26,28
28 CL2
27 CR1 L, R volume INPUT
27,29
29 CL1
O
31 [Lout L OUTPUT 70kQ F 1810 22 kQ %@ 31,32
32 |Rout R OUTPUT (Typ) * (Typ)
REJO3F0212-0201 Rev.2.01 Mar 31, 2008 RENESAS
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M62446AFP

Pin No. Symbol Function Circuit
30 AVSS Analog negative power -7V
supply
37 AGND Analog GND
38 DGND Digital GND
39 LATCH Latch INPUT
40 | DATA Data INPUT 394041 O :>
41 CLK Clock INPUT forward data INPUT: schmitt trigger type
42 DVvDD Digital power supply +5V

Absolute Maximum Ratings

Item Symbol Ratings Unit Condition
Supply voltage Vsupply 16 \% AVDD - AVSS
7 DVDD - DGND
Power dissipation Pd 1000 mwW Ta<25°C
Thermal derating Ko 10 mwW/°C Ta>25°C
Operating temperature Topr —20to +75 °C
Storage temperature Tstg —40 to +125 °C

Thermal Derating (Maximum Rating)
(with the standard board)

1.5

1.0

0.5 \

N
N

0 25 50 75 100 125 150

Power Dissipation Pd (W)

Ambient Tenperature Ta (°C)

*Standard board
e board size 70 mm x 70 mm
e board thickness 1.6 mm
e board material glass epoxy
e copper pattern
copper thickness 18 um
copper size 0.25 mm (wide) 30 mm (length/lead)

REJO3F0212-0201 Rev.2.01 Mar 31, 2008 RENESAS
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M62446AFP

Recommended Operating Condition

(Ta= 25°C, unless otherwise noted)

Item Symbol Min Typ Max Unit Condition
Analog positive supply voltage AVDD 4.5 7.0 7.5 \%
Analog negative supply voltage AVSS -7.5 -7.0 —4.5 \Y
Digital supply voltage DVDD 4.5 5.0 5.5 \Y
High-level input voltage VIH DVDD x 0.7 — DVDD \%
Low-level input voltage VIL DGND — DVDD x 0.3 \%
Note: AVSS <DGND < DVDD < AVDD
Relationship between Data and Clock and Latch
H : :
5 DO D1 / / DE DF 5 DO
DATA L 5 . . 5
H e | \ | e
CLOCK L : :
y : :
LATCH

Note: CLOCK and LATCH function at raising edges of pulse.

REJO3F0212-0201 Rev.2.01 Mar 31, 2008
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M62446AFP

Data Timing (Recommended Conditions)

‘ ter

/ N\ _
CLOCK 75% Z /
25% /| N /
t, t
twhe twie
75%
DATA
25%
t —
tsc ' ‘ ‘ tSD tHD tWHL
t, ‘ | | t

st 75%
LATCH 25% — 25%
Digital Block Timing Regulation

Limits
Item Symbol Min Typ Max Unit

CLOCK cycle time ter 8 — — us
CLOCK pulse width ("H" level) twhe 3.2 — —
CLOCK pulse width ("L" level) twie 3.2 — —
CLOCK, DATA, LATCH rise time tr — — 0.8
CLOCK, DATA, LATCH fall time te — — 0.8
DATA setup time tso 1.6 — —
DATA hold time thp 1.6 — —
LATCH setup time tse 2 — —
LATCH pulse width twHL 3.2 — —
CLOCK start time after LATCH tsc 3.2 — —
REJO3F0212-0201 Rev.2.01 Mar 31, 2008 RENESAS
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M62446AFP

Digital Control Specification

Fore kinds of input format options are available by changing slot settings of DE and DF. (When the IC is powered up,
the internal settings are not fixed.)

1)
D01 | D11 | D21 | D31 | D41 | D51 | D61 | D71 | D81 | D91 | DA1 | DB1 | DC1| DD1 || DE | DF
11 2| 3| 4
TONE
TONE CONT TONE CONT o o o | o
TLEBLE BASS BYPASS
OUTPUT PORT n :
CONT High: 1,Low: 0
(2)
D02 | D12 | D22 | D32 | D42 | D52 | D62 | D72 | D82 | D92 | DA2 | DB2 | DC2 | DD2 || DE | DF
VOLUME Lch VOLUME Rch 0 | 1
3)
D03 | D13 | D23 | D33 | D43 | D53 | D63 | D73 | D83 | D93 | DA3 | DB3 | DC3 | DD3 || DE | DF
VOLUME Cch VOLUME SWch 10
4
D04 | D14 | D24 | D34 | D44 | D54 | D64 | D74 | D84 | D94 | DA4 | DB4 | DC4 | DD4 || DE | DF
VOLUME SLch VOLUME SRch 1 1
REJO3F0212-0201 Rev.2.01 Mar 31, 2008 RENESAS
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M62446AFP

Setting Code
(1) Tone Control (Bass/Treble)

ATT

Treble

D01

D11

D21

D31

Bass

D81

D91

O
>
[

9
w
l_\

*—-14 dB

*-12dB

-10dB

-8 dB

—6 dB

-4 dB

-2dB

+0dB

+2dB

+4 dB

+6 dB

+8 dB

+10 dB

*+12dB

* +14 dB

O|lO|OC|O|O|O|O|O||a(|(2|~

R R laAalalO|l0O|l0CO|0CO|CO|OCOIO[m

=R O =_ | OO0~ lO|m~O—~

=D R_R OO = OO~ lOl~|O|lOCO[a—~

Note: * is an extended function.

(2) Port Output

D41 D51
D61 D71

Out: H

Out: L

(3) Bypass Control

DD1

BYPASS

1

TONE

0

Note:

Do not input other data than the above.

REJO3F0212-0201 Rev.2.01 Mar 31, 2008
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M62446AFP

(4)-1 Volume (0 to —39 dB)

D6X
DDX

D5X
DCX

D4X
DBX

D3X
DAX

D2X
D9X

D1X
D8X

DOX
D7X

Volume

0dB
-1dB
-2dB
-3dB

—4 dB

ATT

-5dB
—6dB
—7dB
-8 dB
-9dB
-10dB
-11dB
-12 dB
-13 dB
-14 dB
-15dB
-16 dB
-17 dB
-18 dB
-19dB

—20 dB

—21dB
—22 dB

-23 dB

—24 dB

—25dB

—26 dB
—27 dB

—28 dB

—29 dB

-30dB
-31dB
-32 dB

-33dB

-34 dB

-35dB

—36 dB

-37 dB

-38 dB

-39 dB
Do not input other data than the above.

Note:

RENESAS

REJO3F0212-0201 Rev.2.01 Mar 31, 2008
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M62446AFP

(4)-2 Volume (—40 to —o dB)

D6X
DDX

D5X
DCX

D4X
DBX

D3X
DAX

D2X
D9X

D1X
D8X

DOX
D7X

Volume

ATT

—40 dB

—41dB

—42 dB

—43 dB

—44 dB

-45 dB

—46 dB

—47 dB

—48 dB

—49 dB

-50 dB
-51dB
-52 dB

-53 dB

-54 dB

-55dB

-56 dB

-57 dB

-58 dB
-59 dB

—60 dB

—61dB
—62 dB

—63 dB

—64 dB

—65 dB

—66 dB
—67 dB

—68 dB

—69 dB

-70dB
—71dB
—72dB

—73dB

—74 dB

-75dB

—76 dB
—77 dB

-78 dB
-79dB

—oo dB
Do not input other data than the above.

Note:

RENESAS
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M62446AFP

(4)-3 VOLUME (-80 to —o dB)
Thisis an extended function from M 62446FP.

DOX D1X D2X D3X D4X D5X D6X
ATT Volume D7X D8X D9X DAX DBX DCX DDX
—oo dB 1 0 1 0 0 0 1
—oo dB 1 0 1 0 0 1 0
—oo dB 1 0 1 0 0 1 1
|
v
—oo dB 1 0 1 1 1 1 0
—oo dB 1 0 1 1 1 1 1
-80 dB 1 1 0 0 0 0 0
-81dB 1 1 0 0 0 0 1
-82 dB 1 1 0 0 0 1 0
-83 dB 1 1 0 0 0 1 1
-84 dB 1 1 0 0 1 0 0
-85 dB 1 1 0 0 1 0 1
—86 dB 1 1 0 0 1 1 0
—87 dB 1 1 0 0 1 1 1
—88 dB 1 1 0 1 0 0 0
-89 dB 1 1 0 1 0 0 1
—90 dB 1 1 0 1 0 1 0
-91dB 1 1 0 1 0 1 1
-92 dB 1 1 0 1 1 0 0
-93 dB 1 1 0 1 1 0 1
—94 dB 1 1 0 1 1 1 0
-95dB 1 1 0 1 1 1 1
—oo dB 1 1 1 0 0 0 0
-0 dB 1 1 1 0 0 0 1
v
—oo dB 1 1 1 1 1 1 0
—o dB 1 1 1 1 1 1 1
REJO3F0212-0201 Rev.2.01 Mar 31, 2008 RENESAS
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M62446AFP

Electrical Characteristics

(Ta=25°C, AVDD/AVSS/IDVDD = 7/-7 V/5V, f = 1 kHz, unless otherwise noted.
Rg =1k, RL =10k, TONE CONTROL e VOL are set to 0 dB/FLAT.)
(1) Power Supply Characteristics

Limits
Item Symbol Min Typ Max Unit Test Condition
Analog positive circuit current Aldd — 22 35 mA Current at pin 5
No signal
Analog negative circuit current Alss — 22 35 mA Current at pin 30
No signal
Digital circuit current Didd — 1.0 2.0 mA Current at pin 42
No signal
(2) Input/Output Characteristics
Limits
Item Symbol Min Typ Max Unit Test Condition
Input resistance Ri 35 70 150 kQ 13, 15, 16, 17, 27, 29 pin
Maximum output voltage | VOM 3.0 4.2 — Vrms | 6, 8,9, 11, 13, 15, 16, 17 pin INPUT
31 to 36 pin OUTPUT
THD = 1%
Pass gain Gv -2.0 0 2.0 dB Vi=0.2 Vrms, FLAT
8,9, 11,13, 15, 16, 17 pin INPUT
31 to 36 pin OUTPUT
Distortion THD — 0.002 | 0.09 % BW =400 to 30 kHz
Vi=0.2Vrms, RL = 10 kQ
Output noise voltage Vn (VOL) — 1.5 6 uVrms | 31 to 36 pin, Rg = 0 kQ, JIS-A,
VOL=0dB
Vn (tone) — 5 20 uVrms | 31, 32 pin
JIS-A, VOL =0 dB
Maximum attenuation ATTmax — -100 | -95 dB | 31to 36 pin
JIS-A, VOL = -0 dB
Volume gain between Dvol -1.5 0 1.5 dB
channels
Crosstalk between CT — -80 —65 dB | Vo=0.5Vrms, RL =10 kQ, JIS-A,
channels Rg=1kQ
Port output current IL 0.2 — — mA
REJO3F0212-0201 Rev.2.01 Mar 31, 2008 RENESAS
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M62446AFP

(3) Tone Control Characteristics

Limits
Item Symbol Min Typ Max | Unit Test Condition

Tone control voltage gain *T +14 dB 12 14 16 dB | Vo=0.2Vrms,
*T +12 dB 10 12 14 dB | TREBLE (f = 10 kHz),
T+10dB 8 10 12 dB | BASS (f = 100 Hz),
T+8dB 6 8 10 dB
T +6 dB 4.5 6 7.5 dB | Voltage gain
T +4 dB 25 4 5.5 dB | (Inputto pin 13, 15
T+2dB 1 2 3 dB Output from pin 31, 32)
T-2dB -3 -2 -1 dB
T-4dB 55 | -4 | 25| ag |INPUT13,15pin
T-6dB 75 6 45 dB OUTPUT 31, 32 pin
T-8dB -10 -8 -6 dB
T-10dB -12 -10 -8 dB
*T-12dB -14 -12 -10 dB
*T -14 dB -16 -14 -12 dB

Balance between channel BALT -1.5 0 +1.5 dB Input 13, 15 pin Vo = 0.2 Vrms

Output 31, 32 pin
Note: * is an extended function.
REJO3F0212-0201 Rev.2.01 Mar 31, 2008 RENESAS
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M62446AFP

Test Circuit

:22 k1| QM;{ 1

22 k1|

22 k1|

Vit 11
(©)

Vit3 13
(R)

e Y4l

Treble

Bass

Vit5 S3upr
(L) 1K
Vit6 33u el |
(BYPASSR) K
Vi17 S3upgl |
(BYPASSL) 1K
8200 p 3 18]

334

DVDD
<Typ +5 V>

~fof —fad

AMA—eo

0015

0.33 1

O avss
<Typ -7 V>

22“%

REJO3F0212-0201 Rev.2.01 Mar 31, 2008

Page 15 of 18

RENESAS




M62446AFP

Signal Processing Diagram

BYPASS
3.3 uF
TONE CONTROL 70 kQ
(+14 dB to —14 dB)
TONE in BASS TLEBLE VOLUME Lch,Rch (0 dB to —o dB)

_|

3.3 uF 70 kO § §

[E—
3.3 uF
;/-7 8200 pF
0.015 uF 0.33 uF
VOLUME in
3.3 uF
VOLUME Cch,SWch,SLch,SRch (0 dB to —wo dB)
[E—
3.3 uF

Notes: 1. The resistance value of Volume change about 18 to 22 kQ by attenuated condition.
2. No built a zero cross circuit.

3. When the mode changed (BYPASS/TONE), it is necessary the muting function.

DVDD (=5 V)
CLK, DATA, LATCH

[: OUTPUT PORT

INPUT: Schmitt trigger type OUTPUT port: PMOS transistor
open drain

0

REJO3F0212-0201 Rev.2.01 Mar 31, 2008 RENESAS
Page 16 of 18




M62446AFP

Application Example

When using Tone control and Bypass

0.001

%22 kQ
OouT4

1

22 kQ .
OuT3 2

L= ]

22 kQ
OouT2

3

22 kQ

47 uF 0.0

047 ik

iy

AVDD =7V

OuT-
PUT
PORT

&

3.3 uF

SWin O—N—

NI

3.3 uF
SRin

8

volume

3.3 uF

T

10

3.3 uF

=)

volume

10 uF
l
42 DVDD =5V
o}
MCU
40 MCU
I/F
]
\— 38 4& DGND
37 4& AGND
3.3 uF
36 SWout
3.3 uF
35 SRout
3.3 uF
34 SLout
3.3 uF
33 Cout
3.3 uF

32 }—H—( ) Rout

¥ 12
3.3 uF
Rin 13
ﬁf 14
3.3 uF
Lin 15
3.3 uF
16
BYPASSRIn 33 uF
17

BYPASSLin

- N0 Lo

volume
-/

AVSS =-7V
F; Z 47 uF

]

8200 pF
19

0.015 uF
TG

0.33 uF
T h

29
%z 3.3 uF
28
27
L=
3.3 uF
26
25
8200 pF
24
0.015 pF
)
0.33 uF
ol 1
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M62446AFP

Package Dimensions

42P2R-A Plastic 42pin 450mil SSOP
EIAJ Package Code JEDEC Code Weight(g) Lead Material B
SSOP42-P-450-0.80 — 0.63 Alloy 42/Cu Alloy j—r; Hﬂe

- ® @ sy
_ AAAAAAAAAAAAAAAAAAAAS ~ T
O HH—3-—1tF

Recommended Mount Pad

HE
E

O

Dimension in Millimeters

v
T TE T
vy A — — 2.4
@ @ A1 0.05 — —
D A2 — 2.0 —
G b 0.35 0.4 05
c 013 | 015 | 0.2
D 17.3 17.5 17.7
E 8.2 8.4 8.6
[e] — 0.8 —
HE | 11.63 | 11.93 | 12.23
L 0.3 0.5 0.7
L1 — 1765| —
— 0.75 —
Z1 — — 0.9
y — — 0.15
0 0° — 10°
b2 — 0.5 —
— 11.43 —
12 1.27 — —

REJO3F0212-0201 Rev.2.01 Mar 31, 2008 RENESAS
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RenesasTech nOIOgy Corp. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Notes:
1.

1

o

11.

12.
13.

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.
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.
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.
All information 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 )
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.
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.
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.
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.
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.

This document may not be rer)roduced or duplicated, in any form, in whole or in part, without prior written a[g)roval from Renesas.

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
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