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Outline

YMU759B is a synthesis LSI for portable telephone that is capable of playing high quality music by utilizing
FM Synthesizer and ADPCM decoder that are included in this device. As a synthesis, YMU759B is equipped
with Yamaha’s original FM synthesizer, with which the device is capable of simultaneously generating up to
16 voices with different tones. Since the device is capable of generating ADPCM data simultaneously
synchronous with the play of the FM synthesizer, various sampled voices can be used as sound effects.

Since the play data of YMU759B are interpreted at anytime through FIFO, the length of the data (playing period)
is not limited, so the device can flexibly support applications such as incoming call melody distribution service.
The hardware sequencer built in this device allows playing of complex music without giving excessive load to
the CPU of the portable telephones. Moreover, the registers of the FM synthesizer can be operated directly for
real time sound generation, allowing, for example, utilization of various sound effects when using the game
software installed in the portable telephone.

YMU759B includes a speaker amplifier with low ripple whose maximum output is 550 mW (SPVDD=3.6V).
The device is also equipped with conventional functions including a vibrator and a circuit for controlling
LEDs synchronous with music.

For the headphone, it is provided with a stereophonic analog output terminal.

For the purpose of enabling YMU759B to demonstrate its full capabilities, Yamaha proposes to use “SMAF:
Synthetic music Mobile Application Format” as a data distribution format that is compatible with multimedia.

Since the SMAF takes a structure that sets importance on the synchronization between sound and images,

various contents can be written into it including incoming call melody with words that can be used for training
karaoke, and commercial channel that combines texts, images and sounds, and others. The hardware sequencer of
YMU759B directly interprets and plays blocks relevant to synthesis (playing music and reproducing ADPCM with
FM synthesizer) that are included in the data distributed in SMAF.
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Features

FM synthesizer functions

m Tones
FM synthesizer is capable of creating countless tones theoretically.
When synthesizing tones, it is necessary to designate the number of operators to be used for the synthesis.
Increasing the number of operators allows synthesis of tones that are more intricate and closer to those
generated by natural musical instruments.
YMU759B supports synthesis of tones of two types including 2-operator tones and 4-operator tones.
Because operator's wave shape can be chosen from eight kinds, the quality of sound improves more
remarkably than 2 operator sound of the MA-1 series. (A MA-1 series can choose operator wave shape
fromtwo kinds.)

m Number of voices simultaneously generated
YMU759B is equipped with 32 operators.
When only 2-operator tones are used: up to 16 voices can be generated simultaneously.
When only 4-operator tones are used: up to 8 voices can be generated simultaneously.

m Compatible with stereophonic sound generation.

m Volume control
Channel volume, master volume, expression, and pan pot control in individual channels.

m Sequencer is built in.

m Can interpret Mobile Multimedia Format directly.

m Equipped with four systems of 96 FIFOs for sequence data.

m Supports direct access that directly controls FM synthesizer.

m Supports key control with half an octave higher and lower.

ADPCM reproduction function
m Equipped with ADPCM decoder with 4 bits, 1 channel.
m Supports two kinds of sampling frequency, 4 kHz and 8 kHz.
m Sequencer is built in.
m Equipped with 348 byte FIFO for ADPCM data and 32 byte FIFO for sequence data.
m Supports direct access that directly controls ADPCM section.

Speaker amplifier and equalizer circuit
m Output of speaker amplifier: 550 mW when SPVDD=3.6 V, or 400 mW when SPVDD=3.0 V.
m Balanced input speaker amplifier provides low ripple
m Built-in equalizer circuit corrects the difference of frequency response among the speakers and forms of bodies.

Interface
m 4 wire serial interface or 12 wire parallel interface can be selected.

Others
m PLL is built-in to support master clock input in 2 MHz to 20 MHz range.
m Provided with a circuit for controlling on/off of LEDs and vibrator. These can be operated synchronous with
the play data.
m Provided with a stereophonic analog output terminal for headphone.
m 16 bit stereophonic D/A converter is built in.
m Supports power down mode. (Typical current: 1 pA or less)

Power supply voltage
m The power supply includes two power supply sub-systems, analog power supply devoted to speaker amplifier
and power supply for other sections.
m The power supply for the speaker amplifier (SPVDD) supplies voltages in the range 2.7 V.~ 4.5V (Typ 3.6 V),
and other power supplies (VDD) voltages in the range 2.7 V ~3.3 V (Typ 3.0 V).

32-pin plastic QFN
m The plating of pins is lead-free. (YMU759B-QZ)
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Terminal configuration
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Terminal functions

No. Name 1/0 Function
1 CLKI Ish Clock input (2MHz~20MHz)
2 EXT1 (0] External device control terminal 1~ (*1)
3 /IRQ O Interruption output
4 /RST Ish Hardware reset input
5 IFSEL 1 CPU I/F selection  L: Serial I/F, H: Parallel I/'F
Connection of capacitor for built in PLL
Connect the 3.3kQ resistance and the 1000pF capacitor between this terminal
6 PLLC A
and VSS (*) in series.
(*)Directly connect VSS used here and VSS of 8" pin.
7 VDD ) Digital power supply (Typically +3.0V)
Connect 0.1 uF and 4.7 pF capacitors between this terminal and VSS
8 VSS - Ground
9 VREF A Analog reference voltage.
Connect 0.1 puF capacitor between this terminal and VSS
10 HPOUT-L / MONO A Headphone L channel output: can be switched to mono through register setting
11 HPOUT-R A Headphone R channel output
12 EQ1 A Equalizer terminal 1
13 EQ2 A Equalizer terminal 2
14 EQ3 A Equalizer terminal 3
15 SPVDD ) Analog power supply (Typically +3.6 V)
Connect 0.1 uF and 4.7 pF capacitors between this terminal and SPVSS
16 SPVSS - Analog ground for speaker amplifier
17 SPOUT1 A Speaker terminal 1
18 SPOUT2 A Speaker terminal 2
19 EXT2 (0] External device control terminal 2 (*1)
20 D7 1/0 Parallel IF databus 7 (*1)
21 D6 1/0 Parallel I/F data bus 6  (*1)
22 D5 1/0 Parallel IF databus 5 (*1)
23 D4 1/0 Parallel I/F data bus 4 (To be open when IFSEL=L)
24 D3 1/0 Parallel I/F data bus 3 (To be open when IFSEL=L)
25 D2 1/0 Parallel I/F data bus 2 (To be open when IFSEL=L)
26 D1 1/0 Parallel I/F data bus 1 (To be open when IFSEL=L)
27 DO /0 Parallel I/F data bus 0 (To be open when IFSEL=L)
28 /WR Ish Parallel I/F write pulse  (To be open when IFSEL=L)
IFSEL=L Serial I/F data input
29 SDIN (/CS) Ish
IFSEL=H Parallel I/F chip select input
IFSEL=L Serial IF data decision signal
30 SYNC (A0) Ish .
IFSEL=H Parallel IF address signal
IFSEL=L Serial I/F bit clock input
31 SCLK (/RD) Ish
IFSEL=H Parallel I/F read pulse
32 SDOUT OD Serial I/F data output (Pull up resistance is necessary for the outside)

Comment: Ish= Schmitt input, OD= open drain terminal, A= Analog terminal

(*1) The function changes by setup of the register.
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Outline of blocks

Explanation about outline of built-in each blocks and flow of the signal are follows.

Clock
Generate Headphone
ﬂ Output
FM 7Y
» Register Sound
% »| Generator
c
<::> g DAC o] EQ External
f:-: Hardware Amplifier Parts
& Sequencer ¢
> FIFO > ADPCM
Playback Speaker
Amplifier

CPU interface
Receives commands send from external CPU, interprets the contents, and then writes them into registers by index

address. Controls reading of designated register data.
As interfaces for controlling YMU759B, 4 wire serial and 12 wire parallel interfaces are provided, which can be

selected through IFSEL terminal.

Registers
Register groups that control the LSI except for sequence data.
FM tone register data, various volumes and other control data are store here.

FIFO
Sequence data to move hardware sequencer and ADPCM wave data are stored in FIFO.

This device is equipped with four FIFOs for FM and two FIFOs for ADPCM.
The FIFOs for FM stores sequence data and those for ADPCM stores sequence and waveform data.
The size of FIFOs for FM is 96 bytes, the one for ADPCM data is 384 bytes, and the one for sequence data is 32

bytes.

Hardwar e sequencer
FIFO is provided as a previous stage of the sequencer which reads sequence data from FIFO to control FM and

ADPCM sections.
The sequence data are compatible with SMAF(Synthetic music Mobile Application Format) proposed by yamaha.

FM synthesis
This is a synthesis that uses Yamaha’s original FM system. It is able to generate up to 16 voices simultaneously.
This section plays in accordance with commands from the sequencer.
It can also play by directly controlling various registers without using the sequencer.
The sampling frequency is 49.7 kHz that complies with stereophonic sound.

ADPCM playback
This section decodes 4 bit ADPCM data to 16 bit data by using the sampling frequency of 4 kHz or 8 kHz.

It can playback one voice. It playback according to command from sequencer.
And it can playback to control various register directly without using sequencer.




YMU759B € YAMAHA

DAC
Converts digital signal from FM and ADPCM section to analog voice signal with resolution of 16 bits.

Headphone output
This section supports stereophonic analog output for the headphone. Monaural output is available by changing the
setting. And built in volume adjust output level.

EQ amplifier
This section is used to set the response of filter or the gain by externally connecting a resistor and capacitor.

Speaker amplifier
A speaker amplifier is built in this device, which maximum output is 580 mW at AVDD=3.6 V.
Built in volume adjust output level in front of amplifier.
Low ripple is provided.

Clock generate
This block makes a necessary clock by increasing 2 MHz to 20 MHz clock inputted through CLK1 terminal
using the built-in PLL.
The clock generated in this section is supplied to the inside of digital circuit.
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Electrical Characteristics

Absolute maximum rating

Item Symbol Min. Max. Unit
SPVDD terminal power supply voltage (Speaker amplifier section) | SPVDD -0.3 6.0 \Y
VDD terminal power supply voltage (Others) VDD -0.3 4.2 \
SPOUTI and SPOUT?2 terminal impressed voltage Vinsp -0.3 SPVDD+0.3 | V
Analog input voltage Vina -0.3 VDD+0.3 \
Digital input voltage Vinp -0.3 VDD+0.3 \Y
Operating ambient temperature Top -20 85 °C
Storage temperature Tsrg -50 125 °C
Note: VSS = SPVSS =0V
Recommended oper ating conditions

Item Symbol Min. Typ. Max. Unit
SPVDD operating voltage (Speaker amplifier section) SPVDD 2.7 3.6 4.5 \Y%
VDD operating voltage (Others) VDD 2.7 3.0 33 \
Operating ambient temperature Top -20 25 85 °C

Note: VSS = SPVSS =0V
DC characteristics
Item Symbol Condition Min. Typ. Max Unit

Input voltage “H” level Vig 0.7 x VDD - - \Y
Input voltage “L” level Vi - - 0.2 x VDD \%
Output voltage “H” level Vou Iog = (*1) 0.8 x VDD - - \Y
Output voltage “L” level VoL Ior = (*1) - - 0.4 \4
Schmitt width Vsh 0.5 \%
Input leakage current IL -10 10 LA
Input capacity CI 10 pF

Note: Top=-20 to 85°C, VDD=3.0+0.3V, Capacitor load=50pF
(*1) /IRQ, SDOUT, D0~D7 are Ioy=-1mA, Io;=+1mA, (SDOUT is only Io;)
EXT1, EXT2 are [og=- 4mA, Io;=t4mA.
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AC characteristics

/RST, CLKI
Item Symbol Min. Typ. Max. Unit
/RST active “L” pulse width TrsTw 1024 x CLKI
/RST (Undefined — “L”) set up time Trsts 0 ns
CLKI frequency 1/ Tfreq 2 20 MHz
CLKI rise time / fall time Tr/Tf 30 ns
CLKI duty Th/Tfreq 30 50 70 %

Note: Top=-20 ~ 85°C, VDD=3.0+0.3 V, Capacitor load=50 pF.

VDD 90%
30%
TrsTW
7777777777777777777777777777777777777777777777777777 Vin= 0.7 x VDD
/RST : : : : :\ ViL=0.2 x VDD
TRrsTS
o U------------ MU

1024 clocks or more are necessary.

P Th > < Tf
Vii= 0.7 x VDD
CLKI y ViL= 0.2 x VDD
4» » 1 |-
Tr Tfreq
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Serial I/F
Item Symbol Min. Typ. Max. Unit
SCLK clock period Tclk period 80 ns
SCLK “L” pulse width Tclk low 20 ns
SCLK “H” pulse width Tclk high 20 ns
SCLK rise time Trise clk 30 ns
SCLK fall time Tfall clk 30 ns
SYNC “H” pulse width Tsync high 30 - ns
SYNC “L” pulse width Tsync_low 30 ns
SYNC / SDIN rise time Trise 30 ns
SYNC / SDIN fall time Tfall 30 ns
SYNC delay time Tdelay SYNC 0 ns
SYNC -> SCLK setup time Tsetup SYNC 120 ns
SDIN setup time Tsetup SDIN 20 ns
SDIN hold time Thold SDIN 20 ns
SDOUT delay time Tdelay SDOUT 70(*2) ns
Read wait time Trd wait (*1) ns

Note: Top=-20 ~ 85°C, VDD=3.0+0.3 V, Capacitor load=50 pF.
(*1): Read wait time varies in the register which accesses it.
(*2): Max 70ns is the delay time when it is outputted from the D5 terminal.
Delay time from the SDOUT terminal varies according to pull-up resistance value and the load capacity of the
outside.
Standard delay time can be calculated by step response expression of the RC circuit.
Time to change to the voltage of [power supply of external pull-up resistance x 80%] is as follows.
l-exp(-t /R*xC)=0.80
When R = 1kQ, C= 50pF, t = 80ns //

"Standard delay time" and the reason why it was written are because resistance value and capacity value swing by

the part's own error and the temperature character.

-10-
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Telk_high | 1 Tfall clk
|
i
SCLK § - _!l . - __ i— [
—’_g ! Measurement point
i 4—,i ! Vin=0.7x VDD
Telk_low | ViL=0.2 X VDD
. “+-——————p VoH = 0.8 X VDD
Trise clk | Tclk_period : ng: 04V

Tsync_high !

|
Trise 4” ﬁfall

SCLK w_
i

Tsetup_SDIN | Thold SDIN
|

- !
SDIN X jF< _
N .| Tsetup_SYNC

Tdelay SYNC

HASNNNNNNNN SR\

Tdelay SDOUT
e |

SYNC
SDIN

L

LLT

D5 or X LSB z In the case of D5 terminal, H level output.
SDOUT ! In the case of SDOUT terminal, Hi-Z.

|
AN\ E BEER\\\

SV}

SCLK | / —\_

Tdelay SDOUT
—

MSB ><

D5 or In the case of D5 terminal, H level output.
SDOUT In the case of SDOUT terminal, Hi-Z.
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Parallel I/F
(write cycle)

Item Symbol Min. Max. Unit
Chip select width Tesw 100 ns
Address setup time Tas 10 ns
Address hold time Tan 10 ns
Write pulse width Tww 50 ns
Data setup time Twps 30 ns
Data hold time Twon 5 ns

Note: Top=-20 ~ 85°C, VDD=3.0+0.3 V, Capacitor load=50 pF.

(Read cycle)
Item Symbol Min. Max. Unit
Chip select width Tesr 100 ns
Address setup time Tas 0 ns
Address hold time Tan 0 ns
Read pulse width Trw 80 ns
Read data access time Tacc 70 ns
Data hold time Tron 10 50 ns

Note: Top=-20 ~ 85°C, VDD=3.0+0.3 V, Capacitor load=50 pF.

Write cycle .
Tan
< Tesw =<—>
s T S
Tas . Tww
/WR ) Vo
Twps Twon
> ¢—>
DO0~D7 Invalid X Valid X Invalid

Note: Tesw, Tww, Twon and Tay are defined with respect to the moment /CS or /WR becomes High level.

Measurement point
Viu=0.7 X VDD
ViL=0.2 X VDD
Vou= 0.8 X VDD
VoL =04V

-12-
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Read cycle

Tesr

Tan |

LI

Tas

v

Trw

A

/RD \

Tacc

D0~D7

>

TroH

Yk

Valid

—

Note: Tacc is defined with respect to the moment /CS or /RD becomes Low level later.
Tesr, Trw . Tron and Tay are defined with respect to the moment /CS or /RD becomes High level.

Measurement point
Vig=0.7 X VDD

ViL=0.2 XVDD
Vou= 0.8 X VDD
VoL =04V
Power consumption
Item Min. Typ. Max. Unit

VDD section (normal operation) 17 mA

SPVDD section (no voice) 5 mA

SPVDD section 82 load and 400 mW output 210 mA

Power down mode (VDD + SPVDD) (*1) 1 10 LA

Note: Top=-20 ~ 85°C, VDD=3.0+0.3 V, SPVDD=3.6V.

(*): Measurement condition : The input terminals except for CLKI are fixed on Vi;=VDD, V;=0V.

-13-
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Analog characteristics

SP amplifier

Item Min. Typ. Max. Unit
Gain setting (Fixed) +2 Times
Minimum load resistance (RL) 8 Q
Maximum output voltage amplitude (RL=8Q) 6.0 Vp-p
Maximum output power (RL=8Q, THD+N<=0.05%) 500 mW
Maximum output power (RL=8Q, THD+N<=1.0%) 580 mW
THD + N (RL=8Q, f=1kHz, output=400mW) 0.02 %
Noise at no signal (A-filter: auditory sensation weighting filter) -90 dBV
PSRR (f=1kHz) 90 dB
Amplitude center voltage (VSEL=0) 0.6 x VDD \Y
Amplitude center voltage (VSEL=1) 0.5 x VDD \Y
Differential output voltage 10 50 mV

Note: Top=25°C, VDD=3.0V, SPVDD=3.6V

EQ amplifier

Item Min. Typ. Max. Unit
Gain setting range 30 dB
Maximum output current 120 LA
Maximum output voltage amplitude 1.5 Vp-p
THD + N (f=1kHz) 0.05 %
Noise at no signal (A-filter) -90 dBV
Input impedance 10 MQ

Note: Top=25 °C, VDD=3.0 V and SPVDD=3.6 V.

SP Volume
Item Min. Typ. Max. Unit
Volume setting range -30 0 dB
Volume step width 1 dB
Noise at no signal (A-filter) -90 dBV
THD + N (f=1kHz) 0.05 %

Note: Top=25 °C, VDD=3.0 V and SPVDD=3.6 V

-14-
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EQ Volume
Item Min. Typ. Max. Unit
Volume setting range -30 0 dB
Volume step width 1 dB
Noise at no signal (A-filter) -90 dBV
Maximum output current 120 LA
Maximum output voltage amplitude 1.5 Vp-p
Output impedance 300 600 Q
Note: Top=25°C, VDD=3.0V and SPVDD=3.6V.
HP Volume
Item Min. Typ. Max. Unit
Volume setting range -30 0 dB
Volume step width 1 dB
Noise at no signal (A-filter) -90 dBV
Maximum output current 120 LA
Maximum output voltage amplitude 1.5 Vp-p
Output impedance 300 600 Q
Note: Top=25°C, VDD=3.0V and SPVDD=3.6V
VREF
Item Min. Typ. Max. Unit
VREF voltage 0.5 x VDD \
Note: Top=25°C, VDD=3.0V and SPVDD=3.6V.
DAC
Item Min. Typ. Max. Unit
Resolution 16 Bit
Full scale output voltage 1.5 Vp-p
THD+N (f= 1kHz) 0.5 %
Noise at no signal (A-filter) -85 -80 dBV
Frequency response (f=50Hz ~20kHz) -3.0(*1) +0.5 dB

Note: Tpp=25°C, VDD=3.0V, SPVDD=3.6V
(*1): The decline of high range response by aperture effect.

-15-
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External dimensions of package

| C-PK320P-2 |

6.20+ 0.20

A

6.00+ 0.20

5.00% 0.20
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|
|
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LEAD LENGTH (0.6)0
(0oooo)

il
O

| o —

(1.00MAX.)

-

——
0 MIN.O
(STAND OFF)

— 000000.22 Typ.O

‘&HHHHQHHHH% LEAD THICKNESS

00o0000o0o0o00o0oO00U00O0O0OU0D0D0OO0O0O0DOoOOOoDUODOOOoOo
goooooooOoOooooOoooo

joo0oU0ooooooooooooo

OO0 (NIT) = mm (millimeters)O

O

The shape of the molded corner may slightly different from the shape O
in this diagram.O

The figure in the parenthesis ( ) should be used as a reference.O
Plastic body dimensions do not include burr of resin.O

UNIT: mm

goooooowicgoooooboooboobobooooooboooboogooboobooo

goboobooboooooboboouoobobobooo
ﬂ\lote: The LSIs for surface mount need special consideration on storage and soldering conditions.O
For detailed information, Please contact your nearest Yamaha agent.
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IMPORTANT NOTICE

1. YAMAHA RESERVES THE RIGHT TO MAKE CHANGES TO ITS PRODUCTS AND TO THIS DOCUMENT WITHOUT
NOTICE. THE INFORMATION CONTAINED IN THIS DOCUMENT HAS BEEN CAREFULLY CHECKED AND IS
BELIEVED. HOWEVER, YAMAHA SHALL ASSUME NO RESPONSIBILITIES FOR INACCURACIES AND MAKE NO
COMMITMENT TO UPDATE OR TO KEEP CURRENT THE INFORMATION CONTAINED IN THIS DOCUMENT.

2. THESE YAMAHA PRODUCTS ARE DESIGNED ONLY FOR COMMERCIAL AND NORMAL INDUSTRIAL
APPLICATIONS, AND ARE NOT SUITABLE FOR OTHER USES, SUCH AS MEDICAL LIFE SUPPORT EQUIPMENT,
NUCLEAR FACILITIES, CRITICAL CARE EQUIPMENT OR ANY OTHER APPLICATION THE FAILURE OF WHICH
COULD LEAD TO DEATH, PERSONAL INJURY OR ENVIRONMENTAL OR PROPERTY DAMAGE. USE OF THE
PRODUCTS IN ANY SUCH APPLICATION IS AT THE CUSTOMER'S OWN RISK AND EXPENSE.

3. YAMAHA SHALL ASSUME NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES OR INJURY
THAT MAY RESULT FROM MISAPPLICATION OR IMPROPER USE OR OPERATION OF THE PRODUCT.

4, YAMAHA MAKES NO WARRANTY OR REPRESENTATION THAT THE PRODUCTS ARE SUBJECT TO INTELLECTUAL
PROPERTY LICENSE FROM YAMAHA OR ANY THIRD PARTY, AND YAMAHA MAKES NO WARRANTY OR
REPRESENTATION OF NON-INFRINGEMENT WITH RESPECT TO THE PRODUCTS. YAMAHA SPECIFICALLY
EXCLUDES ANY LIABILITY TO THE CUSTOMER OR ANY THIRD PARTY ARISING FROM OR RELATED TO THE
PRODUCTS INFRINGEMENT OF ANY THIRD PARTY'S INTELLECTUAL PROPERTY RIGHTS, INCLUDING THE
PATENT, COPYRIGHT, TRADEMARK OR TRADE SECRET RIGHTS OF ANY THIRD PARTY.

5. EXAMPLES OF USE DESCRIBED HEREIN ARE MERELY TO INDICATE THE CHARACTERISTICS AND
PERFORMANCE OF PRODUCTS. YAMAHA SHALL ASSUME NO RESPONSIBILITY FOR ANY INTELLECTUAL
PROPERTY CLAIMES OR OTHER PROBLEMS THAT MAY RESULT FROM APPLICATIONS BASED ON THE
EXAMPLES DESCRIBED HEREIN. YAMAHA MAKES NO WARRANTY WITH RESPECT TO THE PRODUCTS, EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR USE AND TITLE.

6. YAMAHA MAKES EVERY EFFORT TO IMPROVE THE QUALITY AND RELIABILITY OF ITS PRODUCTS. HOWEVER,
ALL SEMICONDUCTOR PRODUCTS FAIL WITH SOME PROBABILITY. THEREFORE, YAMAHA REQUIRES THAT
SUFFICIENT CARE BE GIVEN TO ENSURING SAFE DESIGN IN CUSTOMER PRODUCTS SUCH AS REDUNDANT
DESIGN, ANTI-CONFLAGRATION DESIGN, AND DESIGN FOR PREVENTING MALFUNCTION IN ORDER TO
PREVENT ACCIDENTS RESULTING IN INJURY OR DEATH, FIRE OR OTHER SOCIAL DAMAGE FROM OCCURRING
AS A RESULT OF PRODUCT FAILURE.

7. INFORMATION DESCRIBED IN THIS DOCUMENT: APPLICATION CIRCUITS AND ITS CONSTANTS AND
CALCULATION FORMULAS, PROGRAMS AND CONTROL PROCEDURES ARE PROVIDED FOR THE PURPOSE OF
EXPLAINING TYPICAL OPERATION AND USAGE. THEREFORE, PLEASE EVALUATE THE DESIGN SUFFICIENTLY AS
WHOLE SYSTEM UNDER THE CONSIDERATION OF VARIOUS EXTERNAL OR ENVIRONMENTAL CONDITIONS AND
DETERMINE THEIR APPLICATION AT THE CUSTOMER'S OWN RISK. YAMAHA SHALL ASSUME NO
RESPONSIBILITY FOR CLAIMS, DAMAGES, COSTS AND EXPENSES CAUSED BY THE CUSTOMER OR ANY THIRD
PARTY, OWING TO THE USE OF THE ABOVE INFORMATION.

- J

Notice |The specifications of this product are subject to improvement changes without prior notice.

- ~  — YAMAHA CORPORATION ————

AGENT

Address inquiries to:
Semiconductor Sales & Marketing Department

W Head Office 203, Matsunokijima, Toyooka-mura
Iwata-gun, Shizuoka-ken, 438-0192, Japan
Tel. +81-539-62-4918  Fax. +81-539-62-5054

W Tokyo Office  2-17-11, Takanawa, Minato-ku,

Tokyo, 108-8568, Japan

Tel. +81-3-5488-5431 Fax. +81-3-5488-5088
M Osaka Office 3-12-12, Minami Senba, Chuo-ku,

Osaka City, Osaka, 542-0081, Japan

Tel. +81-6-6252-6221 Fax. +81-6-6252-6229
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