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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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M61510AFP

Sound Controller for Quality/Sound Field Control,
with Built-in Surround Sound

REJO3F0013-0100Z
Rev.1.00
Aug.07.2003

Description

The M61510AFP is adigital sound controller IC which isideal for home audio applications. M61510AFP includes
five-input selector, input volume control, surround sound (effect switchable in three stages), tone control (3 bands),
loudness, and two-channel master volume control, al controllable via serial data. The M61510AFP can be interfaced
with external circuits even when using the internal surround sound. And a common data format (software-compatible)
facilitates M61510A FP substitution.

Features

* Five-input selector

» Input volume control (2 dB steps/3 bits)

» Surround sound IC interface

* Internal surround function (ON/OFF, High/Mid/Low)
e Internal surround function (bass/mid/treble)

* Internal loudness function

* Main volume control (1 dB steps (0 to -80 dB, -))

* Microcomputer interface

Recommended Operating Conditions

e Power supply voltagerange: VCC=4.5t05.5V
» Rated power supply voltage: VCC=5V

System Block Diagram

Surround
. sound IC -

INAT O Main
INBT O o Input volume At Tone control
IN C1 O o volume & loudness 'Main
volume B1

IND1 O o @ e
INET O o @ ----- @ voL

OouT1

N —
NA2 O o (Main ) Surround sound
Input | A2
IN B2 O 0\0 vr:ﬁjme éols::iiess volume
INCc2 O o @ —O
IND2 O o voL
iNe2 O le) l%l \ ) ouT2
@icrocomputer interfaca
_

I I
CLOCK DATA

sound IC

Rev.1.00, Aug.07.2003, page 1 of 22
RENESAS




M61510AFP

Block Diagram and Pin Arrangement
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M61510AFP

Pin Descliption

Pin No. Pin Name Function

1 REF IN Reference amp input pin

2 REF OUT Reference amp output pin

3,4,5,6,7, IN 1A, 1B, 1C, 1D, 1E, Ch 1, 2 input selector input pins

36, 37, 38, 39, 40 2A, 2B, 2C, 2D, 2E

8,35 INVOL ONT1Z, 2 Input volume 1,2 output pins

9,34 VSELA IN1, 2/REC-C1, 2 Volume input selector A1, 2 input/REC-C1, 2 output pins
10, 33 VSELA OUTL1, 2 Volume switching noise reduction capacitor connection pins
11, 32 LOuUD1, 2 Loudness circuitry frequency characteristic setting pins
12,31 BI1, 2 Tone (bass) frequency characteristic setting pins

13, 30 BO1, 2

14, 29 MI1, 2 Tone (mid) frequency characteristic setting pins

15, 28 MO1, 2

16, 27 TREL1, 2 Tone (treble) frequency characteristic setting pins

17, 26 VSELB OUT1, 2 Volume input selector B1, 2 output pins

18, 25 VOL IN1, 2 Volume input pins

19, 24 VOL OUT1, 2 Volume output pins

20 VCC Power supply

21 DATA Serial data input pin

22 CLOCK Clock input pin for serial data transfer

23 GND GND

41 REC-B2/SUR1 REC-B2 output/surround external device connection pin
42 REC-B1/SUR2 REC-B1 output/surround external device connection pin
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M61510AFP

Absolute Maximum Ratings

Symbol Item Conditions Rating Unit
VCC Power supply voltage 6.0 \%

Pd Internal power consumption Ta<25°C 960 mV

K Thermal reduction rate Ta > 25°C 9.6 mV/°C
Topr Operating temperature range —-20~+75 °C
Tstg Storage temperature -40~+125 °C

Thermal Reduction Curve
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M61510AFP

Recommended Operating Conditions
(Unless otherwise specified, Ta=25°C)

Item Symbol Condition MIN TYP MAX Units
Power supply voltage VCC 4.5 5.0 55 \%
Logic "H" level input voltage VIH GND reference 2.4 a VCC \%
Logic "L" level input voltage VIL GND reference GND ad 0.7 \%

Relation of Data and Clock

P d

CLOCK A Y A ¥V A ¥V A A Y A ¥V A ¥
)
O e e [ T e I
DOI D1 1D2] 1D3| D15 D161 D171 |
[ | , [ \ [ B I I Iy e[y ey
DATA N Y A 1 N A O Y A ) I A I I I T O I\
T { (
Data signal read on clock Latch signal read on clock  Latch signal: H
rising edge falling edge
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M61510AFP

Data I nput For mat
(Data other than the following settings should not be sent)

By changing the D14 and D15 dlot setting states, any of four input formats can be selected.

(However, each time the power is turned on, after sending the following MUTE rel ease data, initial settings should be
made for the data of all four formats.)

MUTE release data (X indicates any setting)

DOd D1d D2d D3dD4d D5dDéd D7d D8d D9d D10dD11dD12dD13dD14D15D16D17
X X X 0 X 1 X X X X X X X X 1 1 0 0

Chip address
(1) DOa| D1a| D2a| D3d] D4a| D5a| D6a| D72| D8a| D9a|p10a|pi1a|p12a|D13a| D14| D15| D16| D17
Tone control Tc_>ne control Tone control Vocal 0 0 0 0 0
treble mid bass cut
(2) DOb| D1b| D2b| D3b| D4b| D5b| DEb| D7b| D8b| D9BD10b|D11b [D12b [D13b | D14| D15| D16[ D17
First-stage Second-stage D input| E input
main volume CHA1 main volume CH1 é],—vr gw 4 1 0 0
) Doc| D1c| D2c| D3c| Dac| D5c| Déc| D7c| D8c| D9c|p10c [p11c [p12c [piac | D14| D15 D16 D17
First-stage Second-stage ;‘;’lf R 1 o lo lo
main volume CH2 main volume CH2 selector [°8 9B
(4)
Dod| D1d| D2d| D3d| D4d| D5d| D6d| D7d| D8d| D9d[p10d [p11d [p12d [p13d| D14 D15| D16| D17
Note 1) Using Note2:|ge G- o
external Mute |y 4 1 input
surround OFF-0 ie‘ec"”
0
_Note 1) Using REC-Clyolume|REC-A| Loud-
internal Input selector Input volume  |ON : 1finput |ON :1 [ ness 111 ]lo]o
surround [1] OFF. O[selec- [OFF:0 switch
tor B
Surround | O
Note 3) Using
internal
surround [2] 0 1
Note 1) Using external surround ("D5d=1", "D13d=0") - SW41, 42 settings fixed at B, REC-C SW fixed at OFF \

Using internal surround [1] ("D5d=0", "D13d=0") — SW41, 42 settings fixed at A, REC-B SW fixed at OFF,

volume input selector A setting fixed at A.
Note 2) The following settings are used to mute the output pin at power-on. Itis the same as that of
Input selector = ALL OFF, external surround mode setting, REC-A to C SW=OFF, second-stage main volume =-c M61510FP

(and, when D14=D15=1 and D16=D17=0, by setting D3d=D5d=1, mute can be similarly set)

Note 3) This function is added in the M61510AFP
When using internal surround [2] ("D5d=0", "D13d=1") - SW41, 42 fixed at A,
REC-B/C SW fixed at OFF, volume input selector A setting fixed at B

*Regarding [1]/[2] when using internal surround
*Using internal surround [1] (same function as in existing model M61510FP)
In this mode only the internal surround function is used, and external circuitry is not used.
*Using internal surround [2] (function unique to M61510AFP, added to this IC)
In this mode the internal surround function is used, and in addition an external circuit is connected and used.
(However, because REC-C is fixed at OFF, use as the REC output is not possible.)
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M61510AFP

Setting Codes
(Data other than the following settings should not be sent)

(1) Tone control (treble/mid/bass) (9) Input selector

Treble | DOa | D1a | D2a | D3a
AT Mid | D4a | D5a | D6a | D7a INPUT DOd | D1d | D2d
‘™| Bass | D8a | D9a | DAa | DBa
+ 8dB 1 1 0 0 A ch 0 0
+ 6dB 1 0 1 1 B ch 0 1
+ 4dB 1 0 1 0 Cch 0 0
+ 2dB 1 0 0 1 D ch 0 1
0dB 0 0 0 0 E ch 1 0 0
- 2dB o |0 0] 1 ALLOFF | 1 | 1 1
-4dB 0 0 1 0
-6dB 0 0 1 1 (10) REC-A,B,C switch
*REC-B controllable only when D5d = 1
- 8dB 0 1 0 0 REC-C controllable only when D5d = 0 and D13d = 0
Data D11d | D4d D9d
(2) Loudness (3) Volume input selector A REC output| A B c
*Controllable only when D5d=1
Volume input 9 OFF
Loudness |D12d selector A seting D9d 1 ON
OFF 0 Bypass 0
ON 1 External 1 (1 1) Surround
Lsurround.input *Controllable only when D5d = 0
Surround
| setting D3d | D4d
(4) Volume input selector B (5) Tone input selector OFF o 0
) Tone input L 1 0
Volume input X
selector B setting D10d setting D12c M 0 1
Bypass 0 | tBypalss 0 H 1 1
Tone 1 srzjsr:)nu%d input 1
(12) Input volume
(6) E input ATT switch (7) D input ATT switch
E input ATT D input ATT Input volume | pgy | p74 | D8d
SWItCh D1 3b SW|tCh D1 2b Settmg
0dB 0 0dB 0 0 dB 0 0 0
-5/-8 dB 1 -5/-8 dB 1 -2 dB 0 0 1
-4 dB 0 1 0
(13) D/E input ATT amount switch  (8) Vocal cut switch -6 dB 0 1 1
— -8 dB 1 0 0
D/E input ocalcut | pqog _
ATT switch(*1) D13c switch 10 dB 1 0 1
-8dB 0 OFF 0 -12 dB 1 1 0
-50dB 1 ON 1 -14 dB 1 1 1

(*1) ATT amount when an Rin = 12 kQ input resistance is connected to the D/E input pin
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(14) First-stage main volume

AT vohime i DOb Dib D2b D3b D4b
amount |Firststage | DOc Dic D2c D3c D4c
0dB 0 0 0 0 0
-1dB 0 0 0 0 1
-2dB 0 0 0 1 0
-3dB 0 0 0 1 1
-4dB 0 0 1 0 0
-5dB 0 0 1 0 1
-6dB 0 0 1 1 0
-7dB 0 0 1 1 1
-8dB 0 1 0 0 0
-9dB 0 1 0 0 1
-10dB 0 1 0 1 0
-11dB 0 1 0 1 1
-12dB 0 1 1 0 0
-13dB 0 1 1 0 ]
-14dB 0 1 1 1 0
-15dB 0 1 1 1 1
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(15) Second-stage main volume

D5b | D6b | D7b | D8b | D9b [D10b [D11b
D5c | D6¢c | D7c | D8c | D9c |D10c |D11c

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1

Second stage
volume CH1

volume CH2
-32dB
-33dB
-34dB

TT
mount| Second stage

L

-35dB
-36dB

-37dB
-38dB
-39dB
-40dB
-41dB
-42dB
-43dB
-44dB
-45dB
-46dB
-47dB
-48dB
-49dB
-50dB
-51dB
-52dB
-53dB
-54dB
-55dB
-56dB
-57dB
-58dB
-59dB
-60dB
-61dB
-62dB

-63dB
-64dB
-codB

0

0

0

D6c | D7c | D8c | D9c [D10c [D11c

D5b | Déb | D7b | D8b | D9b [D10b [D11b

D5c

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Second stage
volume CH1

volume CH2

ATT

amount| Second stage

0dB
-1dB
-2dB
-3dB
-4dB
-5dB
-6dB
-7dB
-8dB
-9dB
-10dB
-11dB
-12dB
-13dB
-14dB
-15dB
-16dB
-17dB
-18dB
-19dB
-20dB
-21dB
-22dB
-23dB
-24dB
-25dB
-26dB

-27dB
-28dB
-29dB
-30dB

-31dB
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Electrical Characteristics

(Unless otherwise specified, Ta= 25°C, VCC =5.0V, f = 1 kHz, the input main volume = 0 dB, surround and loudness
are OFF, the volume input selector A, B settings =BY PASS, and tone input selector =BY PASS; see the application
circuit example)

(1) Power supply characteristics

Ratings
Item Symbol  Conditions MIN TYP MAX Unit
Circuit current Aldd No signal d 35 60 mA
(2) 11O characteristics (total)
Ratings
Item Symbol Conditions Min typ Max Unit
Input Rin 3~5 pin, 38~40 pin 22 33 48 kQ
resistance
Maximum VIMt (input to pins 3-5, 38-40) pin 19, 24 output, 1.2 1.4 ad Vrms
input voltage first stage main volume setting =-2 dB RL = 10 kQ,
THD = 1%
VIMIDE  (pin 6, 7, 36, 37 input) pin 19, 24 output Note) 2.8 4.4 d Vrms
Input resistance =12 kQ, RL = 10 kQ,
THD = 1% D, E ch ATT switch = -8 dB setting,
input VOL=-2 dB setting
Maximum VOMt (pin 3, 40 input) pin 19, 24 output, RL = 10 kQ, 1.0 1.25 ad Vrms
output voltage THD = 1%
Pass gain Gvt Gain across (pins 3-6, 37-40)-pins 19, 24, -2.0 0 2.0 dB
Vi=0.5 Vrms, FLAT
Total harmonic  THDA (pin 3, 40 input) pin 19, 24 output, ad 0.006 0.07 %
distortion DIN-AUDIO, Vi=0.5 Vrms, RL = 30 kQ,
THDB Volume input selector B settings ad 0.009 0.09 %
THDA: bypass, THDB: tone
Output noise NoA pin 19, 24, Rg =0 Q, JIS-A ad 25 6 uvrms
voltage Main volume setting =-co
pin 19, 24, Rg =0 Q, JIS-A O 5 10 uvrms
Main volume setting = 0 dB
NoB pin 19, 24, Rg =0 Q, JIS-A a 7 15 pvrms
Volume input selector B: tone
pin 19, 24, Rg =0 Q, JIS-A O 10 20 pvrms
Volume input selector B: tone,
tone input selector: surround
Crosstalk CT Vo = 0.5 Vrms, RL = 10 kQ, JIS-A, 0 - 80 -65 dB
between Across pins 19-24, Rg =0 Q,
channels
Maximum ATTmax Vi=1Vrms, JIS-A, Main volume setting =-co 0 0 - 80 dB
volume
attenuation

Note: The 12 kQ input resistance should be inserted in series with the pin.
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(3) Tone control characteristics

(Unless otherwise specified, Vi=0.2 Vrms, 9.34 PIN input, 17.26 PIN output,
volume input selector A: external surround input, tone input selector: BY PASS, volume input selector B: TONE).

Ratings

Item Symbol Conditions Min typ Max Unit

Boost amount (bass) G(BASS)B f=100Hz 6 8 10 dB
Tone base set to +8 dB

Cut amount (bass) G(BASS)C f=100Hz -10 -8 -6 dB
Tone base set to -8 dB

Boost amount (mid) G(MID)B f=1kHz 6 8 10 dB
Tone mid set to +8 dB

Cut amount (mid) G(MID)B f=1kHz -10 -8 -6 dB
Tone mid set to -8 dB

Boost amount (treble) G(TRE)B f=10kHz 6 8 10 dB
Tone treble set to +8 dB

Cut amount (treble) G(TRE)B f=10kHz -10 -8 -6 dB
Tone treble set to -8 dB

Channel balance BALT When each boost amount is -2 0 +2 dB
+8, -8 dB

Rev.1.00, Aug.07.2003, page 11 of 22
RENESAS



M61510AFP

Explanation of Functions

(1) Main volume

This IC includes two independent |ow-distortion, low-noise electronic volume systems. The attenuation can be set from
0dB to-o dBin1dB steps.

Also, the attenuation can be set between 0 and -16 dB for the first stage, and between 0 and -64 dB for the second stage,
and both can be controlled independently.

/ Equivalent circuit diagram for main volumes 1, 2 ™~
VSELB OYUT12 voL IN1,2
Tone and <0 PN 18,25pin
Volume input surround
selector A - block VOL OUT1,2
0dB to -16dB: Volume input 19.24pin
in 1dB steps selector B —O
VSELA OUT1,2
17,26 pin —
I Switching . 0dB to -64dB:1dB steps
noise-reduction capacitor
\_ J

(2) Input selector, input volume

Two channels of 5-input selectors, and two channels of input volume controls for input trimmers, are incorporated. The
D and E inputs of the input selectors can select either 0 dB or -8 dB input levels for an input resistance of 12 kQ using
the ATT switch. The input volume can be set between 0 and -14 dB in 2 dB steps.

100k

A G 100k_o Note 1) The input resistance for the D and E inputs changes
Oﬂ— according to the ATT SW setting as follows.
B 004 © D, E input ATT  -8dB : 20 kQ (TYP)

4—1\/\/\,-l 0dB : 60 kQ (TYP)
«—0O O

0dB to -14dB: 2dB steps

50k

To volume input selector A

. E input ATT SW
D input ATT SW <
(0dB/-8dB) (0dB/-8dB)

Note 2) When the input selector is A-C or E or is ALL OFF, the D input ATT SW
is set to -8 dB. When the input selector is A-D or is ALL OFF,
the E input ATT SW is set to -8 dB.

Note 3) The D and E input ATT amounts shown are the values when a D and E input resistance
Rin=12 kQ is connected.
Note 4) When the external 12 kQ resistance is eliminated, the D and E input ATT amounts are set as follows.

0dBsetting: 1.87dB
-8dBsetting: 0dB
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(3) Tone control equivalent circuit

3-1 Bass, mid (boost mode)

R1

3-2 Bass, mid (cut mode)

1

fo=

2 y/ R1(R2+R3)C1C2

1 ,C1C2R2
QO C1+C2 R1

R3

-5 +2

Gv = 20log

R1

R2+R3 +2
R1

Cc2

R1

*Internal resistance values (units: Q)

<Boost>
Setting R2 R3
+2dB 10.6k 27.3k
+4dB 19.1k 18.8k
+6dB 25.8k 12.1k
+8dB 31.1k 6.8k

(Hz

ouT
M
fo !
2 my/ R1(R2+R3)C1C2
1 C1C2R2
QO C1+C2lJ R1
RE{-:RS +2
Gv = 20log R3 (dB)
R1
OouT
C1
<Cut>
Setting R2 R3
+2dB 10.6k 27.3k
+4dB 19.1k 18.8k
+6dB 25.8k 12.1k
+8dB 31.1k 6.8k

)
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3-3 Treble (boost)

N + ouT
Gv = 20ig PR o _ g
@ TRy (@B M
R2
R1
C1I
3-4 Treble (cut)
R1
Gv =20lay ————— ouT
9 "Ri+R2 (@B
IC1
*Internal resistance values (units: Q)
<Boost>
Setting | R1 % <Characteristic curves>
+2dB 16.0k 4.4k
+4dB 12.6k 7.8K 0 Bass Mid Treble .
+6dB | 9.7k 10.7k C v +BdBeetting
—. +8dB
+8dB 7.1k 13.3k )
5
<Cut> £
()]
Settng | R R2 g P
—2dB 16.0k 4.4k S
-4dB 12.6k 7.8k 2
—6dB 9.7k 10.7k " adB
-8dB 7.1k 13.3k

100 1k 10k
Frequency f (Hz)
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(4) Vocal cut equivalent circuit diagram

This IC incorporates a circuit which uses a tone control midrange circuit to lower the midrange gain, to easily redlize a

vocal cut function.

However, when the vocal cut function is on, the tone control midrange cannot be used.

Vocal cut switch

Vocal cut switch

When vocal cut is on: switch off
When vocal cut is off: switch on

R2+R3=200kQ

1

fo = Hz
2 my/ R1(R2+R3)C1C2 ()
2
Gv = -
V= 209 —R5iRs , @@
RT T

ouT

R1

External resistances: The frequency characteristics when vocal cut is on
can be set as shown below through the constants R1, C1, and C2.

<Characteristic curves>

1. Emphasis on vocal cut characteristic f0=550Hz

R=3kQ C1=C2=0.012uF

8dB setting

+10dB

0dB
-10dB

-20dB]

Tone voltage gain Gv (dB)

-30dB

Gv=-30dB

Tone midrange waveform
when vocal cut is off

+10dH

0dB|

-10dB

-20dB

Tone voltage gain Gv (dB)

-30dB]

2. Emphasis on tone control mid characteristic

f0=530Hz

R=10kQ, C1=C2=6800pF Gv=-20dB

8dB setting Tone midrange waveform

, when vocal cut is off

-—— - -

Vocal cut waveform
when vocal cut is on

100 1k

Frequency f (Hz)

10k
Frequency f (Hz)
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(5) Loudness
This IC incorporates a center-tap loudness circuit.

0dB to -16dB:

1dB steps

Volume input
selector A

block

Loudness
circuitry

Tone and
surround

LOUD1,2
11,32pin

Loudness
SW

The loudness circuitry fo is determined by the

50 kQ internal resistance and the external

capacitor C, represented by the following equation.

fo=1/ (21 x 50kQ x C) Hz

When C = 0.1 pF,
fo =1/(2m x 50kQ x 0.1pF) = 32 Hz

(6) Equivalent circuit with surround on

VSEI_1

Volume input selector B

OdB====---- r--
o
°
>
0]
c
‘s -10dB
o 1
<] 1
g L
5 -16dB r
> H 1
-20dBf---4----k--
fo=32 100

B OUT1,2
7,26pi

1
pin

VOL IN1,2
18,25pin
VOL OUT1,2
19,24pin
—O

0dB to -64dB:1dB steps

<Characteristic curves>

1k 10k
Frequency f (Hz)

5k
ch2( |:+ AN
50k

External

ch1()= é&
50k

5k

) Out2

) Outt
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(7) IC internal configuration

(7-1) Using external surround (surround IC)
<"D5d=1" - SW41, 42 fixed at B, REC-C SW fixed to OFF>

M61510AFP

'
:

'

Volume input !
selector B !
'

Volume input
selector B

E%JD‘@

REC-A Surround IC
ouT ]
N Y
H selector Volume input
A selector A Tone input
d @—E'O selector
o B
cr2 g-o o—
inpu @ o A
E
N @. [©
H SW41 BIFixed at OFFI
7 @ A
REC-B | o i
@ A
\ A selector Tone input
/ Lo REC-B Volume input | selector A
B O selector A A o
_CH1t O o5 o TONE =
inpu: @ II:E)_O 2
\©@-1°
REC-A Surround IC J
ouT

(7-2) Using internal surround [1]
<"D5d=0", "D13d=0" - Volume input selector A fixed at A, SW41, 42 fixed at A,
REC-B SW fixed to OFF>

REC-C OUT

M61510AFP

REC-d| Volume input
sw | selector A

Tone input

selector

'
H

'

Volume input '
selector B !
'

Volume input
selector B

REC-B A
SwW
IFixed at OFF I/ B
SW41 [Fiedata]
e [ A »
m SURROUND
~ ) e
Input Sw42 = ™
' A selector § Tone input
HO Fixed at OFF | > Volume input selector
B o selector A A-O
S];”t @_g__o o TONE -
npu
Bl
@)——E O
oo
REC-A OUT
REC-C OUT

OuT1

OuT1

Rev.1.00, Aug.07.2003, page 17 of 22

RENESAS



M61510AFP

(7-2) Using internal surround [2]

*M61510AFP Only

<"D5d=0", "D13d=1" - Volume input selector A fixed at B, SW41, 42 fixed at A,

REC-B/C SW fixed to OFF>

REC-A
ouT

External
circuit

Frmmmmmmmmccaa—aaa-
' Input
! selector REC-C Volume input )
A selector A Tone input
@—BT'O selector
Lo B
CH2 C O @ —,
input D'O
@)'— A
(o)

@ E
H Ileed at OFFI
: SW41

BI Fixed at B]

A

B =
! Input SW42

A

SURROUND

B Fixed at B
EC-B| Volume input
selector A A

0 _oOf

T

' selector

A

N

C'O
CH1 @._.

input @ Dg
E

@—o

REC-A
ouT

External
circuit

Tone input
selector

M61510AFP

Volume input
selector B

Volume input
selector B

(_I—D-—@ ouT1
¥

'

:

:

:

:
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Application Circuit Example

(1) Using external surround (surround IC) ("D5d=1" - SW41, 42 fixed at B)

However, with these specifications, internal surround cannot be used. Units Resistance : Q
Capacitance : F
CLOCK|22 21| DATA

G . {2010

O | [54] Al I O
124 Main volume 2 ‘ Z‘ A M Main volume 1 19—

0 to -64dB,-codB y 50k | | 50ky 0 to -64dB,-cdB

25 e || <t 18
2.2 ﬁz.z
" 26| [17j— =
2700p 2700
Y27 —[ ] 8 e o] J—EI—| —
BZOOT@ o 5 A [15] 182000
W< 8 £ ® ¥
75 T [og] ‘ - g = ‘ 14 Topod,
8200p _| S =] - |_ 8200p
= €
01w L7130 S 13[ 2011
L= o —
Q—H » o 0 E-\IW‘—E
7.5k T | g S 8 7.5k
] e .
one inpu [¢] ¢} one inpu
so_‘! L_ 32 gc :electorp 2t B IA B_O_l -srelectorp1t % 1 1 _|O|_1_B
- 5§ §8 Ap
g2 4 [ o=
{33 =0 4% 10
> << 10
1ou [~ .| 100k 50k 50k 100k H
I 34 4 Main volume 2 '8 ?J/I?in \;oeltérgm 9
0 -16dB . 0 -
A B PR I e i — O
35 5 = o] 8
S B | |
REC-A2 12k %10“ .M' 7 e | ‘OOk% 12k REC-A1
‘ H REC-C Sgg . 4 !—O/O REC-C SW
HM- 36 9.5k D,E input REC-A SW ( REC-A SW D,E input 9.5k 7 J\M‘I

37

T
£

9.5k]

©

_O

_O
39T 'l i
O_“_ L O

1 O+

s ATT SW 12k
5k
5ok 5 O
O_
et | Toder(4 O

:

I
i
il

O—| 40 100k -100k 3_| |
{%roo—,\ 100k — I
Rec-B2 () E %_zjr Nl T 2 |—+H—B10u
| _ SW43 2 - | i-H E
REC-B1 O Iﬁi@% \ £ o BCSW 1 10“
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(2) Using internal surround [1]
<"D5d=0", "D13d=0" — SW41, 42 fixed at A, volume input selector A fixed at A>

Units Resistance : Q
Capacitance : F

CLOCK |22 >1] DATA
OA—24 Mm N | 19O
0to-64dB-dB " y 50k || 50ky 010 -640B 0B
25 W W 1 8
22u 26 17 2.2u

2700p Volume inpuf ) 2700
I 27 \‘ clootor B2 § :g;cr?:rlgg J 16 I |__é
= A
~ ) =
P28 2 = 2 15|—18200p
w2 ‘ £ 5 2 ‘ Ty
7Sk T | ' 5 ' 7.5k
82005122 _| o é - |_ 141 Tgo00p
= o s
T e S : 18201
g g ; Fw—p
071'5k C_{31 a = & 12| T 75k
TR '—il_oi_l I_:;_l—l 0.1p
Tone input Tone inpu
s__| |_ 32 é selectorpz B |A A B selectorp1t 11 _I |_E
0.1 M % ! ‘ 01 ¥
10u 50k < < 50k 100k 10u
REC-C2 ( »—34 gﬂtaci)n_\;cggrgeZ S -CC) Volume input g"i’,"_ﬂfﬁ’g‘“ % 9 —( ) REC-C1
selector A2 =} selector A1
o
M()—12k35 g A .OB' 1_00[%8 EOM
n %
9.5k D,E input REC-A SW REC-ASW D,E input
12k ATT SW ATT SW 12k
O-hnfazy AlLo Jg’é\ 5 PwiFO
O e 9
8 ! Tz , o] 50k i ! 5 —HO
O_| |_ 39 %—O mﬁ:nez m&:nm o 100k 1 4 _| |_O
100k 100K
O e vod3 O
100k 100k
1k _ sw41/ A =%
el ro ol 2}y
" T 42 Swaz / - REC-B SW 1 b
i@w of B e, —+H—31 o
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(2) Using internal surround [2] (also using external circuit)

<"D5d=0", "D13d=1" - SW41, 42 fixed at A, REC-C switch fixed at OFF,
volume input selector A fixed at B>

Units

*M61510AFP only]

Resistance: Q
Capacitance: F

cLock [22 21] DATA
H23 ¢ . . H 20D
24 Main volume 2 [A M Main vol 1 19 }
Oto-64dB,<wdB — | 50k | | 50ky 010 6408 coodB
25 W= Wy 18
2.2 26 17 2.2u
2700p \s/:IIeucT:rilggm 8 Volume input 2700
I 27 \x “g selector B1 J 1 6 l |—é)
o) B
82000—Tog E £ : 15—18200p
E [ 2 —W—F
78K T |29 ‘ | 3 | ‘|— 14] Tgo005°F
8200p _| s c 3 8200p
s o s
01p 30 1 I 3 —ll 13[10-11
w3 P S w—F
7.5k T_I31 g s I 12T 75k
0.1u 0.1u
Tone input Tone input
so_! |_ 32 g selector 2 selector 2 é 1 1 —|o|—1—E
h 5 : b
33— |° [ ° 10
10u 50k 50k 10u
Sad g Ikl IO I~ o v JE
voumermen| S| loener
35 e 8
REA2 12k c% 1°°k§ 12k REC-A1
w36 orzeeanl o —17 IO
12k REC-A SW ALI'T SpW 12k
Oz o ;/é\[ 6 Pm-O
9.5k 9.5k
O-H38 ] O [ 5 O
O—| —39 j 100k z oo 2 veme 1 z 100k [ 4 — |—O
100k 100k
OAF40[t© | Otws3 O
1K 41 102;’4 P 4 A REC-B SW - 2
I W i&w B 0 o —-FH——E
ks | - REF 1-“1 OHB
ﬁﬂn N amp
42 200k ’ B Rgc gsw 25k 1 10
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Package Dimensions
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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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