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[l Outline
The YM U757isahigh qud ity meody LSI for od lular phone handsst s suppor ting the dataform afor various gppl ications

ind uding ringing and holding meody sounds The built-in Y amahas origind FM gnt hed zer can aedte various tim bies
and its built-in ssquenor can produce up to 4 different ounds with 4 different tim bies 9 m utaneoud y without plad ng a

load to the cont roller.
The srid port controller interface endbl es red tim ereproduct ion of the m eody data via FIFO,without the lim tation of

the data capad ty.

W th abuilt-in am plifier to drive the dynamic type gpesker |, itispos bleto conned the gpesker diredly.

ThisLSI d9 has an and og-output term ind for the phone jadk In the 2and-by m ode, the power conaum ption
can be reduced to 1 pA or less while waiting.

A porteble term nd m achine.

B Features

® YAM AH A origind FM sound gener aor fundion

@ Built-in sequencer

@ Capable of produd ng up to 4 different sounds 9 m utaneoud y (4 independent tim bies avai labl )
@ Built-in output 400m W spesker am piifier

@ Built-indrauit for sound qud ity corretting equd izer

@ Built-insrid interface

@ 2683, 8.4, 12.6, 14.4, 19.2, 19.68, 19.8 and 27.82 M Hzz=rid d ok inputs suppor t
@® Andog output for ear phone.

@ Powerdownmode(Typ 1uA or les

@ Power appl y vol tage (Digitd and Andog) : 3.0V +10 %

® 20-pin TSSOP

YAMAHA CORPORATION

CATALOG No.:LSI-4MU757A2

2000.2
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B General description of YMU757

The YM U757isocont rolled by way of the srid interface

Shownbd ow isitsinternd oonf iguration.

V olum e pow er m anegem e, etc.
SDN Said
SYNC . exl Timbe Daa
Tim be
regiger
M udcal soor e Tempo
deta STARTSTOP l
A Timbe dlotm ent
» HPOUT
A
FIFO
/IR 4 > > FM D/A +
Q Pword Sequencer Synthes zr Voume > AM P » SPOUT

W henthedat ai si nputtedi ntot heser idi nterface i ti sconver tedi ntot hepar dld dat aandt ranamittedt oeach
funa ion blodk aooor ding to the index addres
The muda soredaaisgored in the 32-word FIFO firg and then trangmiitted to the ssquencer whereit isinterpreted
and dgnd sto cont rol sound gener aion of the FM snt hed zer isoutput.
The tim bie regi g er iswhere up to 8 tim berdatacan be gored.
Al®, asthe squencer ocontrolling param eers the gart/gop and tem pod gnd s are provi ded.
In order to have sound gener ated, the following processss m ud be perform edfor thisLSI.
1) Initid gatus stting (canad lation of power-down fundion, d ok & edtion, etc.)
2) Tim be data st ting
3) W iting the mudca sor edatain FIFO bef ore darting the ssquence
AW ritingt henet mus cd sor edat abef oreFl FO becom esem pt yuponr  ecei ptof t hei nterrupts gna f rom
FIFO during reprodud ion.
(For the detadls refer to 'Set tings & prooedur e requi red to gener ae m eody” )
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B Block description

1) Serid interface
W henthe srid interface recd ves the srid datq it identifies the index data and trangmiits the control data to each
function blodk.

2) FIFO
The mudcd sor e data are gored tem porarily in FIFO which can contan up to 32 mudcd sor e data The musd
sor e dataare processed  are procesed  in the sequencer when they are gener ated as sounds and those that have been
procesed are dd eted one after another. W henthe rem aning data amount in FIFO reaches the regiger stting (IRQ
point) or less it outputs an interrupt 9 gnd to ask for the continuing mudcd sor e datato be fed.

3) Sequencer
W henthe ssquenor  recel ves the STARTaom m and, it darts to read the mudcd sor e datawhich have been gored in
FIFO.The procesed mudcd sor edata are dd eted.

4) Timberegider
The tim bre data are sored in this regider which can contan up to 8 timbes Settings for this regiger mug be m ade
bef ore sound gener aion. Itisinitidized when the hardware or the of tware is ret but the vd ues are retaned while
in the pow er-down m odeand d s after it iscancd led.

5) FM gnt hed zer
The tim bies are gt hes zed and gener ated aooor ding to sttings Four sounds can be gener aded & the sametime

6) D/A, vol um eand am piifier
Theout putsf rom thegmt hed zr & eD/ A conver tedandvol  um epr ocesed. Af tert hat,t heyar eout putf rom the
gesker or the earphone out termind .
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B Pin configuration

L
O

pvbp ] 1 20 ] CLK._I
soN [ 2 19 /1 /IRQ
sync [ 3 18 ] TESTO
sclk [ 4 17 1 [/RST
Avss [} 5 16 ] /TESTI
VREF ] 6 15 ] DVSS
HpouT 1 7 14 ] SPVSS

EQ1 ] 8 13 |3 sPouT2

EQ2 [ 9 12 1 SsPouUT1

eQ3 ] 10 11 1 AVDD

20 Pin TSSO PTop View
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M Pin description

No. Pin I/O Function
Digital power supply (+3.0V)
1 DVDD - Connect 0.1uF and 4.7uF capacitors between this terminal and the|
digital ground terminal.
2 SDIN I Serial I/F data input
3 SYNC | Serial I/F synchronous signal input
4 SCLK Ish | Serial I/F bit clock input
5 AVSS - Analog ground
6 VREE A Analog reference voltage terminal Connect 0.1UF capacitor between this
terminal and the analog ground terminal.
HPOUT AO | Analog output terminal for ear phone
8 EQ1 AO | Equalizer terminal 1
EQ2 Al Equalizer terminal 2
10 EQ3 AO [ Equalizer terminal 3
Analog power supply (+3.0V)
11 AVDD - Connect 0.14F and 4.7UF capacitors between this terminal and the analog
ground terminal
12 SPOUT1 A0 Speaker output terminal 1
13 SPOUT?2 AQ | Speaker output terminal 2
14 SPVSS - Analog ground exclusively used for speaker
15 DVSS - Digital ground
16 /TESTI I LS| test input terminal (Always connect with DVDD.)
17 IRST I Hardware reset terminal
18 TESTO @) LS| TEST output terminal (disconnected)
19 /IRQ ®) Interrupt signal output
20 CLK | Ish Clock input terminal (8 types of frequency are supported.)

Note: | dh =Sdmittinput teemind Al

=Andoginput teemind AO = Anadog output term nd
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M Block diagram

a — a

< : s ¢

A A 3 £ z Z

10 1 1 10
A

Timing Generator

HPVOL

> l 32step % +

Power down
Control

SCLK [] EQu
| rMvor —
P Register > »| DAC 32step g B
SYNC [} M
Serial . VREF :I EQ2
Synthesizer
SDIN E_’ F FIFO 5 | 4Sound signals generated
> g simultaneously
16b x 32w % ) o L EQ3
0 L1
/TR <
@ I: L . SPOUT
SPVOL
sastep [ [AME JFspour
VREF
RST [} —
Ll Ll
VREF SPVSS

Conoarning AIN sgnd inputted into equa izer drauit
Asthis ded gn preupposes the use of this LSI for the 'hands free, it is posd bleto proces the FM sound and cd | sound by
and og miing inthe equa izer drauit and output the resul ting sound through the spesker .
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B Register map

Index bi5 |bl4 p13 b12 bl bl) b9 | b8 b7 [b6 b5 b4l B3| b2 b1 b Description
$00h BL1 |BLO |NT3NT2 NT1 NTO CH1 dHO VI B T3 T 2T 17T 0 TK2 TK1 TKO Note data
0 0 1 1 0 0 CH1 CHO CHE |1l 3 TI 2 Tl 1Tl 0 |VCH2VCH1VCHO Rest data
$10- 2Fh ML2 ML1 MLO VI B | EGT |sUs | RR3 RR2 RR1 RRO _ DR3 DR2 DR1 DRO AR3 AR2 Timbre data (Left data
AR1 ARO LL3 SL2 SL1 SLO  TL5 TL4 [IL3 TL2 TL1 TLO WAV FL2 FL1 FLO for 1 timbre)
$30h 0 V32 V3l V30 0 V2 V21 V2 0 V12 Vil V10 0 V02 V0L VOO Timbre allotment data
$31h 0 0 0 0 0 0 0 0 T7 T6 T5 T4 T3 T2 T1 TO Tempo data
$32h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CIR | sT FM Control
$33h 0 0 0 0 0 0 0 0 0 0 0 0 [} CLKSEL CLK | select
$34h 0 0 0 0 0 0 0 0 0 0 IRQE IRQPaint IRQ Control
$35h 0 0 0 0 0 0 0 0 0 0 0 V4 V3 V2 V1 VO Speaker Volume
$36h 0 0 0 0 0 0 0 0 0 0 0 V4 V3 V2 V1 VO FM Volume
$37h 0 0 0 0 0 0 0 0 0 0 0 V4 V3 V2 V1 VO HPOUT Volume
$38h 0 0 0 0 0 0 0 0 0 0 0 AP4 | AP3 Lpz LPl D|P Power Management
$39 - $EFh Resr ved ( aoes prohi bited) Reserved
$FO - FFh For LS| TEST (acoess prohi bited) LSI TEST

Note: M aing an aoess to the paces maked '‘Resr ved' and 'For LSI TEST" in the above tabl e is prohi bited.
Bearetowrte'0" for the em ply bit, dthough writing 1" therewill not affeat the LSI oper aion.
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B Explanation of registers

The YM U 757has three types of control regigers They aemudcd sor e data tim be dataand other control data

|:|Musical score data

$00h Musical score data

Themud cd sor edat aa ewritteni nFl FO whosecapad
datg not edat aandr et dat a
Notedat a D efault: 0000h

tyi s32wor ds Ther ear et wotypesof mud cd sor e

Index B15 bl4 b13 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

$00h

CH1 CHO viB TI3 TI2 TI1 TIO

BL1-BLO: Odave blok stting
Three ot ave blodks are ava |abl e for ound range stting. The stting range is1to 3. Donot ue '0" for Etting.
The sound gener aion range invol ves the coef fid ent nam ed'M ultiple (m utiplyi ng fact or for sound frequengy) .
By com bining the od ave blodk and M utiple sttings sounds can be gener ated in the ranges as liged in the tabl e blow.

Sincet hest tingr angesof ‘M ul tipl€ooef fidenti SOt 07, at ud ly, soundscanbegener
those given in the table bd ow.

aedi nawi derr angest hen

Multiple = 1 (x1) Multiple = 2 (x2) Multiple = 4 (x4)
BL[1:0] = 01b C#3 (139Hz) C#4 (277Hz) C#5 (554Hz)
D3 (147Hz) D4  (294Hz) D5 (587Hz)
D#3 (156Hz) D#4 (311Hz) D#5 (622Hz)
E3 (165Hz) E4 (330Hz) E5 (659Hz)
F3  (175Hz) F4  (349Hz) F5 (698Hz)
F#3 (185Hz) F#4  (370Hz) F#5 (740Hz)
G3 (196Hz) G4  (392Hz) G5 (784Hz)
G#3 (208Hz) G#4 (415Hz) G#5 (831Hz)
A3  (220Hz) A4 (440Hz) A5  (880Hz)
A#3 (233Hz) A#4  (466Hz) A#5  (932Hz)
B3  (247Hz) B4  (494Hz) B5 (988Hz)
C4  (262Hz) C5 (523Hz) C6  (1046Hz)
BL[1:0] = 10b C#4 (277Hz) C#5 (554Hz) C#6 (1109Hz)
D4  (294Hz) D5 (587Hz) D6 (1175Hz)
D#4 (311Hz) D#5 (622Hz) D#6 (1245Hz)
E4 (330Hz) E5 (659Hz) E6 (1319Hz)
F4  (349Hz) F5 (698Hz) F6 (1397Hz)
F#4  (370Hz) F#5 (740Hz) F#6 (1480Hz)
G4  (392Hz) G5 (784Hz) G6 (1568Hz)
G#4 (415Hz) G#5 (831Hz) G#6 (1661Hz)
A4 (440Hz) A5  (880Hz) A6  (1760Hz)
A#4  (466Hz) A#5  (932Hz) A#6 (1865Hz)
B4  (494Hz) B5 (988Hz) B6 (1976Hz)
C5 (523Hz) C6  (1046Hz) C7  (2093Hz)
BL[1:0] = 11b C#5 (554Hz) C#6 (1109Hz) C#7 (2217Hz)
D5 (587Hz) D6 (1175Hz) D7  (2349Hz)
D#5 (622Hz) D#6 (1245Hz) D#7 (2489Hz)
E5 (659Hz) E6 (1319Hz) E7 (2637Hz)
F5 (698Hz) F6 (1397Hz) F7  (2794Hz)
F#5 (740Hz) F#6 (1480Hz) F#7 (2960Hz)
G5  (784Hz) G6  (1568Hz) G7  (3136Hz)
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G#5 (831Hz) G#6 (1661Hz) G#7 (3322Hz)
A5  (880HzZ) A6  (1760Hz) A7  (3520Hz)
A#5  (932Hz) A#6  (1865Hz) AH#T (3729Hz)
B5 (988Hz) B6 (1976Hz) B7 (3951Hz)
C6  (1046Hz) C7 _ (2093Hz) C8  (4186Hz)

NT3- NTO: Pitch stting

Four bitsfrom NT3to 0 are usd to ed fy the pitch. The bit asd gnm entisas shown be ow.

NT[ 30 Pi_ tch
Oh not ppronounce
1h CH
2h D
3h D4
4h I nhi bit
5h E
6h F
7h F#
8h I nhi bit
% G
Ah Gt
Bh A
Ch | nhi bit
Dh A#

Eh B
Fh

If 'Oh" isst toNT[3:0], movementof LSl isas follows
*The problem that LSI hangs up doen' t oour .
*The part ged fied with CHLQ] isn't pronounced in spi te of the eg ablishm ent va ue of pronund aion head TK[2:0] to

ep aninthered.

*Theintervd timewhenitisst with TI[3:0] to eql anintheres iseffetive
W henintervd tim epasses it ded swith the ne¢ m udc data
» Though it looks like a't ex", thereisadifference in behavi or with the following case as am ovem ent

The trestm entof the ne¢ mudc data begins a the
timeof A.

W henret dat awer eped fied,af ort her desse
tim eis goes on.

W henthedat aNTi sOh"'i nt hesamepa t, a
rdeae of the dant line part is not pronounced.

—1

TI

Envelope wave shape of carrier

-10-
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CH1- CHO: Pat stting
Asthe sound gener ator can gener ate ounds in 4 parts 9m ukaneoud y, st the part for each note by usng CH1and O

bits
CH[ 10 Par t
00b 0
0lb |
10b ?
11b B

VIB : Vibrato stting
Thisbitisused to st Vibrao fundion on or off for each note:'0" to &t it off and 1" to st it on.
The vibrato frequency is 6.4Hzand the m odulation rateis +13.47 cent .
W henV IB bit of tim bre data($10- 2Fh) is'0; Vibrato fund ion off.

TI3-TIO: Intervd stting
Thex bitsare usd to st the intervd period before the note and res are procesed nedt. Theinterva 48" represent s
the tim efor the whole note.

TI[3:0] Interval
Oh 0
1h 2
2h 3
3h 4
4h 6
5h 8
6h 9
7h 12
8h 18
9h 24
Ah 48
Bh 0
Ch 16
Dh 24
Eh 36
Fh 48

TK2-0: Note(sound length) des gnation
Thee 3 hitsare usd to des gna e the note (sound length). D epending on the vd ues of intervd stting (TI3 - 0), the
length veries as shown in the following table Theinterval 48" represnt sthe tim efor the whole note

TI [3:0] = 0-Ah TI[3:0] =B-Fh

TK[2:0] 0 ‘ 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Sound length 1 ‘ 2 3 5 7 8 11 17 15 23 29 32 35 41 47 | Tie, Slur

-11-
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Precaut ion

W henKEY isturned on agai n under the condi tion that ardease ign't finidhed com pletdy, atone m ay
change. (Itislim ited when enve ope wave shape is sug aned sound. )

This happens becaue enve ope wave hgpe of the car er 9de of FM sound four ce and m odulator
dde are dhi fted.

The m ovem entof envel ope isexpl ained.

Asfor the condi tion that it $ops com pletdy, it m ovesto atack rate a the sam etim ewith KEY ON.

If the lag pronund ation is condi tion that inrdease and igY t Sopped com pletdy, the ez dbligment of a
rdeae ismadefordbly early (8.94m 9. And it m ovesto attak rate from the condi tion that it Sops (A
infigure)

Anexampleisgiven toit, and the cause tha atone changes isexpl aned.

It thinks that thereisatone which only rdease tim eis different from with the car eer and m odulator.
Though envel ope of the 9l id line changes to atadk rate oon @ the tim eof the ssoond KEY ON.

But can't m oveto atadk rate oon, because sound doex' t 2op com pletdy, enve ope of the dotted line
It movesto atack rae after be peed up rdlease tim eand it becom es the condi tion thet rdeae timeis
2 ops com pletdy.

B oth envel ope are shi fted by this m ovem ent

And the ym ptom that atone dhanges in the period whenit isaurrounded by adrd e ooour s

A tone changes.

g;\\\
— I & | TR 1

TI

It ads for the following cond deration to avoi d this g/m ptom.
-Itispronounced under the condi tion that ard ease 20ops com pletdy.
-The rdease tim eof the tone is shor tened with the car eer, m odulator 9 de as wll.
| fadanlevd stting of the car eer 9de and m odulator 9 de are sam eva ue, the m ehod of avoi dance
i sesfollows
- Therdeae timeof career 9de and m odulator S de ism adethe sam elength.

Retdat a D efault: 0000h

Index

b15 bl4 B13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl

o ]

$00h

0 0 1 1 0 0 CH1 CHO VCHE TI3 TI2 Tl TIO VCH2 VCH1 VCHO

-12-
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CH1- CHO: Pat stting
Usng CH1or 0 bit, s the part for each red.

CHI1:0] Part
00b 0
01b 1
10b 2
11b 3

TI3-TIO: Intervd stting
Thee bitsare usd to st the interva beforethe note and res are processed next .
Theintervd 48" represent sthe tim efor the whole note.

TI [3:0] Interval
Oh 3
1h 2
2h 3
3h 4
4h 6
5h 8
6h 9
7h 12
8h 18
9h 24
Ah 48
Bh 1
Ch 16
Dh 24
Eh 36
Fh 48

VCHEVCH2-0: Timbe cdange fundtion
Although the m axim umnum ber of tim bies that can be used 9 m ukaneoud v isfour, the tim bre can be changed during
soundr eprodudt ionbysst  tingt hesshi tsSet "I'f orVCHEandusVCH?2t oVCHOt ost t het imbeNo. .Then
darting with the note whose sound is to be gener ated next, the tim bre for the part which has been st by uing CHO
and 1 will be changed.
Change atone ater the pronund ation of apart to diange $0ops com pletdy.
Theoondi tiont ha pr onund aiond opsi snot t hecondi tiont hat TK ( pronund aionl ength)i sf inished, but t he
oondi tion that the tim ewhen rd eases of envel ope isfinished.
Becar eful becauses  rangesoundmoment arilyi spr onouncedw henyou dhangeat oneunder t heoondi tiont hat
pronund aion doex' t Sop com pletdy.
If the tim bre dlotm entis changed by us ng thisfund ion, the $30h regi g er itsd f will be rewritten.

-13-
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[] Timbre data
$10 — 2Fh__Timbre data

Iti sposd blet or egidert hedat af or8t imbmesi nt her egigerand4amongt hem canber  eproduced s
oudy.

Onetimbeomns gsof [ parameer f ort hemodul aor] and[ parameer f ort hecar rier] asast

(Fort hedet alsof t hemodul aorandt hecar rier,pl eeer efert 0'Gener d dexr iptionof FM sound gener

| ndex 10h, 11h ... ... Timbe daafor the 14 tim bie m odulator
| ndex 12h, 13h ... ... Tim bre datafor the 14 timbre carrier
| ndex 14h, 15h ... ... Tim bie daafor the 2nd m odulator
| ndex 16h, 17h ... ... Tim bre datafor the 2nd tim bie carrier
| ndex 2Ch,2Dh... ... Tim bre datafor the 8th tim bre m odulator
| ndex 2Eh, 2Fh ... ... Timbredaafor the 8thtimbecarier

The following bit a8 gnmentisused for both m oduletor and carrier.

m ukane

aor’ .

The sstting m ug be com pleted before any sound is gener ated. It is prohi bited to change the tim bie param eter w hile any sound

iS gener aed.

Timbre data Def ault: 0000h

Index B15 bl4 b13 b12 B1l b10 B9 b8 b7 b6 b5 b4 b3 b2 bl

b0

EVEN ML2 ML1 MLO VIB EGT sus RR3 RR2 RR1 RRO DR3 DR2 DR1 DRO AR3

AR2

OoDbD AR1 ARO SL3 SL2 SL1 SLO TLS TL4 TL3 TL2 TL1 TLO WAV FL2 FL1

FLO

M L2- M LO: M utiple stting

'M ultipl€' refersto the m utiplyi ng fact or for sound frequency. The output frequency is determined by the odave pitch and

m utiple sttings on the carrier 9de Onthe modulator dde it is pos ble to adjug the mutiple stting and aeete different

tim bres
ML [20Q] M ul tiplying factor
for frequency

Oh x 12

1h x1

2h X2

3h x 3

4h x4

5h x5

6h X 6

7h x7

-14-
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VIB: Vibrao
Thisfundion isused for stting the vibrao fundion on or off. Ue'0" to st it off and 1"
The vibrato frequency is 6.4Hzand the m odulation rateis +13. 470t .
EGT: Enve ope waveform type
Thisfundion isused to = et the type of the envel ope waveform .
U='0" for the dam ped sound and "1" for the sug a@ned sound.
Show nbe ow are the wavef orm sfor the dam ped sound and sugt aned sound.

to s iton.

EGT=0 Damped sound

0dB

-48dB

Sound length

EGT=1 Sustained sound

0dB
R
"""" SL W henSUS=ON
RR .., s

-48dB

Sound length

ARS3- ARO: Attack rate stting
‘Attak rate' refersto the tim efrom gart of the sound gener aion (-48dB) until it reaches the m axim umvol um e(0dB).
The tabl e on page 15 shows the sttings by the tim erequi red to reach 0dB from —48dB.

DR3- DRO: Decay rate stting
The decay rate refers to the dam ping tim erequi red to reach the g an levd (SL) from
(0dB). The tabl e bd ow dhow s the st tings by the tim erequi red to reach -48dB from OdB.

RR3- RRO: Rdea= rate stting
The rdeee rateis defined differently for the dam ped sound and the sust aned sound.
- In the cae of the dam ped ound, it m eansthe dam ping tim efrom the qu¢ an levd to the end of the sound length.
The sound is dam pedin 286m s(tim eto reach -48dB from 0dB) &fter the end of the sound lengthis reached.
- Inthe case of the sud aned sound, it m eansthe dam ping tim efrom the end of the sound

SL3-SLO: Sudanled sting

the m axim umwol um elevd

length.

-15-
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Theaug anled referstothe levd a which dhi fting from the decay rae to the rd ease rate takes place in the cae of
the dam ped sound, and the vol um elevd of the sound being sug aned in the case of the sud aned sound.

SL -> SL3 SL2 SL1 SLO
Weighted bit (dB) -24 -12 -6 -3

ARJ[3:0] Attack rate Decay rate,
DR[3:0] From -48 to 0dB (ms) release rate
RR[3:0] from 0 to -48dB (ms)

Fh 0 2.23

Eh 4.65 8.94

Dh 9.30 17.88

Ch 18.59 35.76

Bh 37.19 71.52

Ah 74.38 143.04

9h 148.76 286.07

8h 297.51 572.14

7h 595.03 1144.25

6h 1190.05 2288.56

5h 2380.10 4577.12

4h 4760.21 9154.25

3h 9520.42 18308.50

2h 19040.84 36617.00

1h 38081.68 73234.00

Oh Inhibit Infinity

TL5-TLO: Totd levd stting
Thisfundion isusd to s the enve ope levd .
TL TL5 TL4 TL3 TL2 TL1 TLO

Weighted bit (dB) -24 -12 -6 -3 -1.5 | -0.75

SUS: Sugan OnfOFFstting
0" :OFF
"1" :ON Therdeae raedchanges t0'6" (2.299 whenthe sound length com esto the end.

W AV: W aveiorm < ettion
The modulator and carrier can gener ate the SIN wave but when this bit #tting is made it is pod ble to gener de a
hd f-wave rec ified waveform of the SIN wave, the tim bies in wider range can be aeated.
o
1" : Hdf-wave retified waveform of the SIN wave

W AV=1 :

:SINwae

W AV=0

FL2 - FLO : Feed-back =tting
Thisfundion iseffedtive for the operaor on the carrier 9de only. Itisused to st the feedbadk m odulation rate
Bearetost '0" for the operaor on the m oduletor dde Thisis effedtive when gener ating the grings
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FL [2:0] 0 1 2 3 4 5 6 7

Modulation rate 0 416 48 J 4 J2 . 2 4o

|:|Other control data

$30h _Timbre allotment data

Onemeody cond gsof four partsand atimbreis dlotted for each of thee parts Am ongthe eght tim bies regigered
in the tim bre dataregi g er, ue four of them for each of thee parts

D efaul t: 0000h
Index b15 bl4 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
$30h 0 V32 V31 V30 0 V22 V21 V20 0 V12 V11 V10 0 V02 Vo1l V0o

X' inVx{2:0] meansthe part No.
Thetimbe daausd with VX[ 2:0] aeasfolows

VX 2:.0] Ti mbe daato be usd
Oh Ti| mbest forindex 10 to 13h isused.
1h Ti mbre st for index 14 to 17h is used.
2h Ti| mbes forindex 18 to 1Bhisusd.
3h Ti mbre st for index 1C to 1Fh isusd.
4h Ti| mbes for index 20 to 23h isused.
5h Ti mbre st for index 24 to 27h is used.
6h Ti mbre st for index 28 to 2Bhis usd.
7h Ti mbre st for index 2C to 2Fh isusd.

$31h Tempo data

The 't em po" refers to the num ber of quarter notes reproduced in one mnute Usethis stting to st the tem po of the
meody used whenreproduced. The tting datais( 8739 TEM PO-L

D efault: 0000h
Index b15 | bid b13 b12 b1l b10 b9 b8 b7 b6 b5 ba b3 b2 b1 b0
$31h 0 0 0 0 0 0 0 0 T7 T6 T5 T4 T3 T2 T1 TO

$32h FM section control

D efault: 0000h
Index b15 | bia b13 b12 b1l b10 b9 b8 b7 b6 b5 ba b3 b2 b1 b0
$32h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CLR | sT

ST: Thishitisusd to control dart/gop of the meody. Us"" for the dart stting and '0" for the $op st ting.
CLR: Thishitisusd toinitidize the entire LSI by the oof tware. Bit CLRitse fisnot desred whenitisst as'1"
Bit CLR shoul d be wiitten ‘0"

$33h__ Clock selection
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D efaul t: 0000h
Index b15 b14 113 bl2 bl b10 b9 b8 b7 b6 b! b4 b3 b2 bl 0
$33h 0 0 0 0 0 0 0 0 0 0 0 0 0 CLKSEL

Thisstting sststhe d ok frequency inputted through the CLK Itermind.
Beaureto exeat ethis Etting before reprodud ng the m eody.
Even if d ok of which frequency isbeing inputted during rextting, itisOK.

CKSEL [2:0] Clock frequency (MHz)
Oh 2.688
lh 19.200
2h 19.680
3h 19.800
4h 8.400
5h 14.400
6h 27.821
7h 12.600

$34h _Interrupt control

D efault: 0000h
Index b15 |p14 413 b2 bl b10| b9 b8 b7 b6 b b4 b3 b2 bl 0
$34h 0 0 0 0 0 0 0 0 0 0 IRQE RQ poi nt

The mudc sor edataistaken into FIFO which has acapad ty for 32 data Asthe sounds arereproduced, the detain
FIFO are procesed  and dd eted. W henthe am ount of datarem aning in FIFO becom es less than the IRQpoint st va ue,
an interrupt sgnd isgener ated. Atthispoint, st ‘0" for IRQEand wiite the cont inuing m udcad sor edatainto FIFO.
M akesur ethat the wiitten data exaseds the IRQpoint. After wiiting the data rest 1" for IRQ Eand wait until anot her
interrupt Sgnd is gener ated.

IRQpont can st 32 ways from 0 (em pty) to 31 (1 datavacang) .

IRQEsenddl ehit. Set “1” for enabl e

$35h Speaker volume control

$36h FM volume control

$37h Ear phone output volume control

D efaul t: 0000h
Index b15 bl4 b13 b12 b1l b10 b9 b8 b7 b6 b5 ba b3 b2 bl b0
$35-7h 0 0 0 0 0 0 0 0 0 0 0 V4 V3 V2 \% A VO
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Thee bits are ued to st the vol umeof each sour e The vol um esetting cons gs of 31 ¢eps and mue fundtion. It is
pos bleto st a 1dB intervd s Asthe default ism uied, canad  the m ute fund ion bef ore prooceedi ng to sound gener ation.

Al, to reduce the power, be sur e to m ue the vol um esubj et to power redud ion bef ore shi fting.

Rdations of regider stting vd ue and volume

V[4:0] Volume(dB) | V[4:0] Volume(dB) | V[4:0] Volume(dB) V[4:0] Volume(dB)
00h MUTE 08h -23 10h -15 18h -7
01h -30 0%h -22 11h -14 19h -6
02h -29 O0Ah -21 12h -13 1Ah -5
03h -28 0Bh -20 13h -12 1Bh -4
04h -27 0Ch -19 14h -11 1Ch -3
05h -26 0Dh -18 15h -10 1Dh -2
06h -25 OEh -17 16h -9 1Eh -1
07h -24 OFh -16 17h -8 1Fh 0

$38h Power Management control

D efault: 001Eh
Index b15 | bia b13 b12 b1l B10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
$38h 0 0 0 0 0 0 0 0 0 0 0 AP4 AP3 | AP2 | AP1 DP

Thisstting isused to reduce the power of each fundion. Itisposs bleto control 1 digitd 94 em and 4 and og 94 ems
independent ly. (For the details please refer to 'Power-down control divison diagran™)
Setting dl bitsto "1" will m nim ize the pow er of the entire LSI.

DP:U=of 1" for thisstting will reduce the power of the entiredigitd sa ion.

AP1: Usof 1" for thisstting will reduce the power of the VREFd raui t in the and og sd ion.

AP2: Usof 1" for thisstting will reduce the power on the non-inver ted am plifier 9 de of the FM vol um e esker
vol um e equd izer drauit and gpesker output sd ion.

AP3: U=of 1" for thisstting will reduce the power of the inver ted am plifier 9 de of the gesker output st ion.

AP4:Usof 1" for thisstting will reduce the power of the DA Cand ear phone output vol ume.

After initidization, the pow er of the and og st ion (AP1to AP4)is reducd.
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B Power-down control division diagram

Asfor the power-down, it is pos bleto divide an ind de fund ion spar atdy and to control it.
The power-down is cont rolled by Index 38h.

Controlled by Controlled by Controlled by
using DP bit using AP4 bit using AP2 bit
E
a w = =) /2 w
a2 @ i ) e ©
> > >
2 A g & X =
(111 [1 [ [1[1
1 T 7/ y
USSR ———
. / N
e ] .
K \ ! voL |
% = | 32step :
S & l | i
2$ D | |
| |
SCLK[_|y» £ ‘ : : VoL " Eq
Register FM ™| DAC 1 P 32step "l
g d . [
syNxe[H» . RAM Synthesizer ! i
Serial N ,/ [ ] EQ2
EQ
sDIN[h» ©UF || Fro || 4sounds ] £Q3
generated
16b x 32w .
simultaneously .
32step
ma L »| | SPOUT
>~ 5 spour
VREF »
/RST |:~\\ / -
* \
L] L]
VREF SPVSS
Controlled by Controlled by
using AP1 bit using AP3 bit

Il Explanation of each bit

DP
It isthe bit to m akethe pow er-down whole of the digitd depar tm ent
Because dodk to moveind de 2ops consum ption dedric aurrent of the digitd part can beretraned inmhnimum.
Daaon FIFO are d eared though contentsof aregider are hd d.

AP1
Itisthe bit thet the power-downaVREFdraui t ded ine
If APlisst to 1", the whole of the and og part ops Because an and og cent er vol tage ism adeby V REFd raui t.

AP2

It is the bit to m ake power-down FM vol umepart, EQ draui t, spesker vol ume and non-rever sl am plifier 9de of
Yesker output part.
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AP3

Itisthe bit that the pow er-downthe rever sl am plifier s de of the goesker output part ded ine
A rever l am plifier ddeisdated after aVREFdralit and anon-rever s am plifier are garted.
And, it depends and pop noi s ooour rence can be restrained.

AP4
Itisthe bit that pow er-down D A Cand the HPV olum epart.

The attention point w hen the pow e- dow n m oves
Mowe  from the condi tion that pronund ation surdy gops for the pow er-down.
|  tisposd bletha the power-downadigita and an and og ded ine & the smetime
Be aretomueFM Voumeand HPVoume
|  tistoredranthe noise when power going down.

Theregider which adigitd part can't acoess during the pow er going down is as the following.

Index Register functions
$00h Note data
$10-2Fh Tone data
$30h Timbre allotment
$31h Tempo data
$34h IRQ Control

The attention point to canod the pow e down
1 Thetimeof 64xCLK | isnecesar y beforeadigita part rever tsto the normdity after it isst
up in DP=0.
Bearetodo regiser aoess dter you wait for thistime,
2 Thefolowing are procedur e thet rever t from the condi tion in and og w hole pow er-dow n and
and og pow er auppl y off.
+APlis=t to 0. VREFgands up a the tim eof m aximum50m s
Untl VREFgands up, don't &t ‘0" to AP2-APA4.
+AP2isst to 0.
+« AP3 AP4ae s to 0 after m him um10us
« Anand og part becom es pos bleit m oves
AP4isst to 1whenusd only aesker am plifier part (hands free phone) .
AP23 aest to 1 whenagesker am plfier ign't used and only head phone isusd.
Anditispos bletha dedric aurrent isfurther resraned.

Analog power suppl y O FFm ode
Only while pronuna aion gops itispos bletha an and og pow er suppl y isturned off.
Turn off an and og power auppl y after AP1, AP2,AP3and AP4are st to 1.
It has the poss hility that pop noi < ocour sif it doesn' t do .
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The e ablidim ent exam ple by the ue @

D ependi ng on how the fundion is used, bit sttings can be com bined as hown be ow.

AP1 AP2 AP3 AP4 Precaution
Power reduction of 1 1 1 1 Be sure to set all volumes to "MUTE"
entire analog section first, then set all bits to "1"
simultaneously.
Used for ear phone 0 1 1 0 Set the FM and speaker volumes to
output only "MUTE".
Used for speaker only 0 0 0 1 Set the HP and FM volumes to
(hand-free phone) "MUTE".
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B Resetting

ThisLSI ean beinitidized by stting the /RSTtermind to'L" or through the of tware as the CLR bit is provi ded for the
$32h =tting.

W heninitidizetion is exeat ed,

- dl theregiderswill be rext to the default sae

- the FIFO data count er will be d eered and FIFO will be em pty.

Itisnecessar ytoinput CLK | during restting. M akesuretoinput CLK | for a leeg 100 d odks during rest ting.

After restting iscanad led, wait for a lest 64 dodss of CLK | input and then s¢art m aking an acoes toregigers

B settings and procedure to generate melody

Follow the 4 eps as dexr ibed bd ow/
1. Set the CLKSEL($33h) aomor ding to the d ok frequency inputted for CLK L.
2. Cancd t hepower -downm odeof t heand ogsdt ion.( Refert ORext tingequenceof and ogsedt ion‘onpage
21)
3. Set t het imbreda a( $10-2Fh),t imbred lotm entdat a( $30h) ,t em podat a( $31h) andvol um es( $35-37h) as
des red.
. Ent er 32 mudcd sor e data ($00h) until FIFO isfull.
. Set the IRQpoint va ue of $34h. (D efault a the cent er of FIFO)
. Set 1" for IRQEof $34h
. Set "1" for the ST bit of $32h and gart the m eody.

N o o b

B Interrupt sequence

Aninterrupt from LSI (/IRQ<1") oour swhenthe dataamountin FIFO isles than the st v ue

For exam ple, suppos ng that 10h (16b) is st for the IRQ point of $34h, FIFO is full with the data before garting the
m eody as desx ibed above under 'Set tings and procedur e to gener ate m eody'

Once the meody is garted, the muscd sor e daais prooesed and the data in FIFO reduces continuoud y. W henthe
rem aining data am ount becom es 16 bytes or less the /IRQtermind becomes'L" and an interrupt 9gnd istranamitted to
the et ernd m ior oprocessor .

W henan interruptd gnd i et eded, &t '0f orl RQEandent ert hemus cd soor edat ai ntoFl FO bef orei thecom es
emply. Asoverwiiting the data into the filled FIFO is prohibited, enter the datainto FIFO by the am ount not caus ng

over wiiting (16 datain this cas) .
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Flow chart

Execute each register setting following the steps described under

"Settings and procedure to generate melody".

I

Start the melody.

'

As the sounds are produced, the musical score data are processed in the LSI.

A\ %

Has the remaining data in FIFO reduced to the IR

point specified by the $34h setting or less?

Set the IRQ enable bit (IRQE) to "0" and enter the data into
FIFO, observing the following precautions.
Be sure to enter the data before FIFO becomes empty.

Overwriting the data into the filled FIFO is prohibited.

Do you want to stop the melody?

Stop the melody. (ST=0)
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B State transition description

Shownbd ow isagate trand tion diagram of the YM U 757.

Digitd PowerON
Ready

Andog PowerlON
R eady PoweOn

Initialized

Analog
PowerDown mode

FIFO Data Write

Digital
PowerDown mode

Standby

Sequence totum on the power suppl y.
Ided ly, the digitd dde power suppl y shoul d be turned on fird to initidize the hardware, followed by turning on of

the and og 9 de power suppl y. If the and og power suppl y is turned on when the hardware has not been initidized,
noi s m aybe gener ated.
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Explains about each gatus

Digital Power O NR eady
It isthe condi tion before darting adigita power suppl .

Hadwae Rest
Thedi gitdpower uppl yhasbeent  urnedon. | mmeditdyaf teri thag urnedon, d waysent ert hehar dware
rextting data

Analog Power O NR eady
Iti & hecondi tionbef ores artingaand ogpower suppl y. Tur nont heand ogpower suppl yaf tert hedi gitd
%d ion has been initidized.

Analog Power Downm ode
Itisthe date that the conaum ption dedric power of the and og part ism nimum.
After the and og pow er auppl y has been turned on, the entire and og st ion isin the power down gae. In order
to proceed to the next gep Initidized dae use the prooedur e dexr ibed on page 20. The power of the and og
st ion has been reduced. The pow e conaum ption of the and og sett ion can be reduced.
Beaureto take the prooedur e to reduce the power of the and og st ion from the initidized gae (Thet is each
volumemug be st to'M UITE")
Itispos bleto = ed the point where the power isreduced dependi ng on the ue purpoe For the detals refer
to 'Power -down ssquence®  on pages 20 and 21.
To turn off the and og pow er auppl y, dways teke the necessr y procedur e from thisgate

hi tialized
Bemom esthisgaewhen it com esout of the power down m odeof the and og part, the digitd part.
And, moveto the power down m odefrom thisgae

STOP
The vol um em uing fund ion has been canod led and the tim bie data sttings have been com pleted. Inthisdae,
FIFOisempty. Thisgaeisretored whenthe m dody reprodud ion is g opped.
Al, the procedur e to reduce the power of the digitd stion can be taken from this gae This gae will be
red ored w hen the pow er-down fund ion is cancd led.

PLAY Standby
W iting the mudcd sor e data into FIFO has been com pleted and ready for meody reprodud ion. Setting "1"
for the ST bit will st for the nedx PLAY mode It is poss ble to take the prooedur e to reduce the power of the
digitd st ionf rom thiss ae However ,t heSTOP4 aewi llber etoredd tert hepower -downf undioni s
ncd led.

PLAY
Themd odyi sbe ngr eproducd. Set ting0f  ort heSThi twillst t ot heSTOPmMode | ti sor ohibitedt o
change the digitd s ion from this m odeto the power down m ode (It m aycause noi s to ooour .)

Digital Power Downm ode
The power of the digita st ion has been reduced. (1" st for D Phit)
Asd odsar enot i nputtedi nd deof t heLSI evenwhent heyar ei nputtedt ot heCLK | t emind, power
oonum ption of the digitd sadion can be reduced. Before proosedi ng to this m ode &t both HP vol um eand
FM volumeto'™M UTE"
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B Operation in FIFO empty state

If FIFO has becom e em pty during reproduct ion, the muscd sor e data wiitten lag is processed  continuoud y until the
next detaisentered.

If the lag wiitten dataisanote daa, that noteis reproduced continuoud .

If the lag wiitten dataisared daa the res gaewill be m anta ned.

B Reproduction method assuming occurrence of empty state

Int heor dinarymd odyr eprodud ion,i ti gor ohibitedt od lowt heFl FO emptys aet oooour .However ,ut iliz ngt he
above fegture encbl es shor t ounds produced ees ly. The interrupt fund ion would not be necessr .

To have dhort sounds produced, follow the $eps as dexr ibed be ow.

Short sounds are appl icebl eto 1 to 32 word data bl ock.

If the datablodk exoceeds 33 words use the regul ar reprodud ion prooedur e utiliz ng the interrupt fund ion.

1) Com pkte the prooedur e of Power ON--> Andog Power Downm ode-- Initidized --> STOPin advence. (Please
refer to 'St ae trand tion dexr iption” diagram on page 25.)

2) Start reprodud ion in the FIFO em ply date

3) W ite the datablod to be reproduced into FIFO.

41 mmeditdyaf terwriting( afterOt 020ug ,t hemud cd sor edat aar epr ocesedi nternd lyandr  eprodudioni s
darted.
Asreprodud ion goes on, the datain FIFO are procesed and d eared.

5) W henFIFO bexom es em ply, if the lag datain the data blodk is anote data, that noteis reproduced continuoud y
and if itisared daa theret daeisreaned until the next datablodk iswiitten into FIFO.

6) W henreprodud ng the next datablod, go to gep 3).
To gop reprodud ion, st '0" for ST. Then the data count er of FIFO will be deared and the date as desx ibed in
gep 1) will beresored.
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B Example of system connection

EQlL — L

C1l
SCLK SCLK %Rl
EQ2  d M| | <—an——
SYNC SYNC Q l I AlN
R2 c2
SDIN SDIN
EQ3
YMU757
IRST SPOUTL
[RO# /IRQ SPOUT2
0.1pF
CLK CLK_| AVDD +3.0v
"
AVSS
SPVSS 4.TWF
b +3.0V
1 1+

7 0.1pF

HPOUT

|

|

DVSS
DVDD

|||—|I—VREF
o

i

=

)
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Il One sound and volume level adjustment in 4 sound pronunciation

The vol um elevd outputted from D A Cby the num ber of the pronund ation is different.

W henl sound (¥ isoutputted from FM sound sour ce, output vol tage am plitude from D ACis 0.375V p-p.

W henm oret hanonesoundi gor onouncedat t hesamet imeout putvol tageam pl itudever ies nt hephaseof  each
wave shape.

But,whent hewavetgpeof t hesamephasepi lesup, i tbesomesD. 75V p-pby2und, 1. 125V p- pby3sound,
1.5V p-p by 4 sound.

(* The vol um eadjug ment(Totd Levd of Carier) of 1 sound isbe ng expl aned with the prem is2 of OdB.)

HP
VoL HPOUT
FM EQ1
FM S)Urﬂ — DAC @ VOL Q
éRl
EQ2
VREF <]
+
; R2
EQ3
SP
VOL BTL Driver
+11.6dB u SPOUT1
D SPOUT2

RL=8Q

Anasum ption in 300m W out put.
Output pow er from the gpesker is300mWwhen RLis8Q and avol tage between SPOUTland 2is1.55Vrms
BTLout putampl itudeat t hist imebecomesl. 55x2x1. 414=4. 38V pp, andbecom esd.  38/3.8=1.15V ppwi tht he
EQ3temind.
( Gan with the esker am plifier is+11.6dB= 3.8 tim es)

Seaui ng a vol um elevd by one sound.
Gan adjud m entin the part EQ am plifier is recom m ended as the way of seaur ing avol um elevd by one sound.
Gan depends on the res gance ratio of R1and R2,and itisGAN=R2R 1.
Gan to recom m endis about four tim esfrom three tim es

-29-



YMU757 VIR

A levd adjug m ent recom m endat ion exam plein al
FM vol um eor ether of SPV olum esisalittle fjueezed as adefault (from —3dB to -6dB).
W henausr adjugsvolumeitisoond dered controlling either FM or SPvolume
Atthistim e because the 9de which ganisrasd toissour ed in advence, ether of FM vol umeor SPVolum esis a
little ueezed as adefault.
It is recom m ended m aking gai n of the part EQ am plifier about 3 - 4 tim esto seaur e the output levd for which to be
one ound (For exam ple, R1=22kQ), R2=82kQ2).
W henone sound is pronounced under this condi tion(FM vol um eas 0dB), EQ 1is 0.375V p-p.
Inthisgate, if st gan=four timesin EQ am plifier, EQ 3becom es 1.5V p-p.
W henit is &t up in -4dB with SPV OL,vol tage between SPOU Tland 2 becomes 3.6V p-p, and can be getout put
power 162m W with the gpesker (RL=8Q).

A levd adjug mentof four sound pronund ation § m ukaneoud y
W henuaid mudc is regener ated, the am plitude of D ACnever dm og swings to 1.5V p-p.
Therefore, thereisno hindrance by the st up of GAN which isthe ssm eas 1 sound.
Adjug it with FM ,SP V olum eif you retran GAN of the part EQ am plifier alittle when you are ai ous about the
digortion of the sound.

Aled adjugmentof HPOUT
Adjud it outd de the LSI when you rae gain on the HPOU Td de
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Il Sound quality correction circuit

Itispos bleto corredt the sound qua ity and gainby us ng an edernd drauit connedt ed to EQ 1to 3termnd s
A draitdrudureof EQ1lto 3teemind ind de and exampleof edernd dralit are as follows

C3 Rx E
AIN P_ABN—4———
i Cc2
L | |
Cl1 R1 I
- Wt
R2
1 [ [
EQ1 EQ2 EQ3
FM
VoL
+
\V4
VREF

Gan and filter char ad eridicareadjused by vdue of C1,C2, R1and R2
Gan=R2/R1 Reommenda ion of R1is22kQ and R2is82kQ (gan=3.7time9.
Cut off frequency f1 and f2 of filter isas follows
f1=1/ 2axR1xC1).
2=1/ (2nxR2xC2).
Remom m endaion of each val ue are as follows
If C1=0.022uF and C2=120pF, aut off frequency f1=330Hz and f2=16kHz

Gan

Ganl /,’_

Gainl -3dB

F
f1 f2 e

M oreover , the drauit end osed with the dotted line becom es necessr ywhenanand  ogs gnd i § nputtedf rom AINandi t

wantsto mi it.
The levd adjug mentthet itismixed depends on the red dance ratio R2Rxof Rxand R2.
The value of Rx when it wants to mix it in the amplitude of one time of AIN is 82kQ.
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If add res der R3, frequency dhar adteridicisas follows

c2
[ ]
Cl1 R1 i R3
— W W\ ——
R2
[ ] [ [
EQ1 EQ2 EQ3

FM

VoL

+
VREF
Ganl= (R2+R3)/R1. Gan2=R3/R1.
Cut off frequency f1 and f2 of filter isas follows
f1=1/ 2nxR1xC1).
2=1/ (2nxR2xC2).
Gan
Gainl
Gainl-3dB
Gain2
Freg
f1 f2
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M Serial I/F Specifications

B 8dk - b 16 dk R
SCLK 1] > ] 3 1l
SYNC T%ﬁ
Typel D))
«

SYNC 22
Type2 U

1SB LSB \ SB LSB M SB
SDIN 7|6 1{o N 15 1|0 N 7(6

Index Daia (8hit) « Control D ata (16bit) «

The YM U 757s cont rolled through the three @rid interfaces SCLK,SYNCand SDIN.

About the rd ations betwean SDN and SCLK
The ve ue of SDIN istaken intheind de of the LS| a the SCLKris
Input SDIN 9 that sstup/Hold tim eis seaur ed to rise edge of SCLK.
(Réefer to the AC char adt erigtics of the dedric dher atteridics for the details of the timing ged fication.)

About SDN
The figure dove shows no datatranamiss on between Index dataand Control databut it m eensnothing
problemaic 24 bit continuous datatranamiss on isd pos ble
W hentrangmiitting the deta by 8-bit unit, tranamit the upper 8 bits and lower 8 hits of the control data spar ady.
Thereisno partiaul ar Ped fication for the interva betw een the end of trangmisd on of the upper 8 bitsand gart of
tranamisd on of the lower 8 bits However, the longer the intervd is the longer tim eone trangmiss on takes W hen
entering the mudcd sor e datainto FIFO,use car e not to m ake FIFO em p.

About SYNC
It can corregpond to Typel and Type2 of the upper figure
W henrise edge of SY N Cooour sind de the LSI, it cond dersthat the datatrand er of one tim ewasoom pleted.
SDIN for 24xSCLK jud beforerie edge of SY N Coaor sisjudged vd id data
(SD N for 16xSCLK arevd id daawhentrand er only Control D aa)
Thereisno regul @ion ged dly aout the length of the H period.
But, L period isto m ake100ns be saur ed a lead in the case of the Type2 wave shape
It has the posd hility that faulty operation iscaused whenrie edge of SYNCand fdl edge of SCLK gpproath it.
Give careful cond deration to rise edge of SCLK doesn' t ooour toward rie edge of SYNC.

About the datatrand er only Control D ata.
Ifi nput SDINTorSCLK x16bet weenr iseedgeof SYNCandned riseedgeof SYNC,t hei nddeof t heLSl i s
judged it is mudc deta ($00h) and take it.
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B Electrical characteristics

1. Absl ute m axim umratings

Parameter Symbol Min. Max. Unit
Power supply voltage (analog) AV . -0.3 4.2 V
Power supply voltage (digital) DV_, -0.3 4.2 V
Analog input voltage Vi -0.3 AV_.+0.3 \Y
Digital input voltage Ve -0.3 DV_.+0.3 V
Operating temperature T -20 85 °C
Storage temperature Tere -50 125 °C
Note) DV, = AV = SPV = 0V
2. Recom m endedoper ating condi tions
Parameter Symbol | Min. Typ. Max. Unit

Operating voltage (analog) AV, . 2.7 3.0 3.3 \%

Operating voltage (digital) DV_, 2.7 3.0 3.3 V

Operating temperature T, -20 25 85 °C

Note) DV, = AV, = SPV_ = 0V
3. DCdwar ageridics
Parameter Symbol Condition Min. Typ. Max. Unit

High-level input voltage V., *1 0.7 xDV_, - - V
Low-level input voltage V., *1 - - 0.2xDV_.| V
High-level output voltage Vo, lor = -1mMA 0.8 xDV_, - - V
Low-level output voltage Vo lor = 1MA - - 0.4 \Y
Schmitt width Vsh 1.0 \%
Input leakage current IL -10 10 PA
Input capacity Cl 10 pF

Note) T,,=-20~85°C, DV,,=3.0+0.3V,

Capacitor load=50pF
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4, ACda adeigics

I nput ViH=08xVdd, ViL=0.1xV dd asinput Sgnd . M esauretiming a ViH=0.7xV dd, ViL=0.2xV dd.

4-1. CLK | ,Rest

Parameter Symbol Min. Typ. Max. Unit
CLK_I clock cycle period Tcclk_period 35.8 ns
CLK_|"L" pulse width Tccelk low 12 ns
CLK_I "H" pulse width Tcclk_high 12 ns
/RST active "L" pulse width Trst_low 100 x CLK |
S yine | ek | o

Note) T,,=-20~85°C, DV_,=3.0£0.3V, Capacitor load=50pF
X CLK_I means the number of clocks inputted through the CLK_I terminal.

CLK_IDuty
Tad k_hi gh
« > 0.8<Vdd

0.7xV dd
CLK_| / \ / 0.2xVdd
0.1xVdd

<

Tod K period Tadk low

A\ 4

A
\ 4

H ardw are Rest

[e—— Tre42d k —
Tre_low —p
/IRST
\W\W\f_m

SCLK
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4-2. Seid Interfae

Parameter Symbol Min. Typ. Max. Unit
SCLK clock period Tclk_period 430 - ns
SCLK "L" pulse width Tclk_low 200 ns
SCLK "H" pulse width Tclk_high 200 ns
SCLK rise time Trise_clk - - 20 ns
SCLK fall time Tfall_clk - - 20 ns
SYNC "H" pulse width Tsync_high 100 - ns
SYNC rise time Trise_sync - - 20 ns
SYNC fall time Tfall_sync - - 20 ns
SYNC delay time Tdelay SYNC 0 ns
SYNC “L” pulse width SYNC_low 100 - - ns
SYNC > SDIN setup time Tsetup_SYNC 50 - - ns
SDIN setup time Tsetup_SDIN 50 - - ns
SDIN hold time Thold_SDIN 50 - - ns
SDIN rise time Trise_din - - 20 ns
SDIN fall time Trall_din - - 20 ns

Note) T,,=-20~85°C, DV_,=3.0£0.3V, Capacitor load=50pF

Tclk_high Tfall_clk
> <

<
<« L

SCLK m

Trise_clk Telk_period Telk_low
. _

»
< »

Tsync_high

< »

SYNC Zé \

e —> <«
Trise_sync Tfall_sync

> o« —>
Trise_din Tfall_din

]Z_

Tsetup_SDIN Thold _SDIN
4+——r¢——>

SDIN X X

Tsetup_SYNC
<+“—>

Tdelay SYNC

SYNC_low

<

»

W
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5. Pow er conaum ption

Parameter Min. Typ. Max. Unit
During normal operation (digital) 500 2000 PA
During no output sound(analog) 9 12 mA
Output 300mW (analog) (RL=8Q) 200 300 mA
In power-down mode 0.1 1 pA

Note) T,.,=-20~85°C, DV_,= AV, =3.0+0.3V, Capacitor load=50pF

6. Andog char ad eridics

SP  Amplfier

Parameter Min. Typ. Max. Unit
Gain setting  (fixed) +1.9 times
Minimum resister load (RL) 8 Q
Full-scale analog output(RL=8Q) 5.0 Vp-p
Maximum output power (RL=8Q,THD+N<=0.05%) 360 mw
Maximum output power (RL=8Q,THD+N<=1.0%) 400 mwW
THD + N (RL=8Q,f=1kHz,300mW output) 0.025 %
Noise level(no signal, f= 400Hz - 20kHz) -90 dBv
PSRR (f=1kHz) 65 dB

Note) T,,=25°C, DVDD = AVDD = 3.0V

EQ Amplfier

Parameter Min Typ Max. Unit
Gain setting range 30 dB
Maximum output current 120 PA
Full-scale analog output 15 Vp-p
THD + N (f=1kHz) 0.01 %
Noise level (no signal, f= 400Hz - 20kHz) -90 dBv
Input impedance 10 MQ
PSRR (f=1kHz) 36 dB

Note) T,.=25°C, DVDD = AVDD = 3.0V

SP  Volume
Parameter Min Typ Max Unit
Volume setting range -30 0 dB
Volume step width 1 dB
Noise level (no signal, f= 400Hz - 20kHz) -90 dBv
THD + N  (f=1kHz) 0.01 %

Note) T,.=25°C, DVDD = AVDD = 3.0V
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FM Volume

Parameter Min Typ Max Unit
Volume setting range -30 0 dB
Volume step width 1 dB
Noise level (no signal, f= 400Hz - 20kHz) -90 dBv
Maximum output current 120 PA
Full-scale analog output 15 Vp-p
Output impedance 300 600 Q
PSRR (f=1kHz) 36 dB

Note) T,.=25°C, DVDD = AVDD = 3.0V

HP Voume

Parameter Min Typ Max Unit
Volume setting range -30 0 dB
Volume step width 1 dB
Noise level (no signal, f= 400Hz - 20kHz) -90 dBv
Maximum output current 120 HA
Full-scale analog output 15 Vp-p
Output impedance 300 600 Q
PSRR (f=1kHz) 36 dB

Note) T,,=25°C, DVDD = AVDD = 3.0V

VREF

Parameter Min Typ Max Unit
VREF voltage 1.4 1.5 1.6 V
Note) T,.=25°C, DVDD = AVDD = 3.0V

DAC
Parameter Min Typ Max Unit
Resolution 12 Bit
Full-scale analog output (*) 15 Vp-p
THD+N (f= 1kHz) 0.5 %
Noise level (no signal, f=400Hz - 20kHz) -90 dBv
Frequency characteristic (f=50Hz - 20kHz) -0.5 +0.5 dB

Note) T,,=25°C, DVDD = AVDD = 3.0V
* When it was made to pronounce FM 4 sound at the same time in the same phase.
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AVDD=3.0V
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[l General description of FM sound generator

'FM " ¢ands for Frequency M odulation.

The FM sound gener ator utilizes the higher harm onic wave produced by the frequency m odulation for gt hed s of the
mudcd ounds

Asuse of this FM g em enabl es a com paraived y Smple drauit to produce uch waveform that has a harm onic wave
ind udingdi shar moniousounds i ti o8 blet oo eateawi der angeof soundS rom thesmt hed zedsoundsof  t he
natura mudca ind rum ents to the € ed roni ¢ ounds

The diagram bd ow dhow's the m og bad ¢ conf iguraion of the FM g em.

. Sin Wave Sin Wave ®_
'@' Table _’®_ Table [ ST f

wm I e Al
Phase Envelope | ®c Phase | | Envelope
Generator Generator Generator Generator
Operator 1 : Modulator Operator 2 : Carrier

TheOper aor't efers ot heed ionwher ead newavel sgener aedandt hecombi netionof t heoper a@ors s led
'd gorithm". The oper ator in the front gage iscd led 'modul aor" and thet in the rear ¢age 'tar rier”.

Eath operator is cgpabl e of stting the frequency and the envel ope waveform .

The conf iguraion in the above diagram can be expr esed inthe form uaas follows

FMf=Adnwd +Bdnwmt)

A : Am pitude of the carrier. B : Am pitude of the m odulator. w : Angle frequency of the carrier
wm: Angle frequency of the m odulator

Inaddition, agd em cd led 'f eedbak FM "isava lableto aeste awider range of ounds In this 9/ em ,the frequency
m odulation is fed badk as shown in the diagram in the following page.
Biscd led 'f ead-badk ratio” Usdng the feed- badk FM fundion, it ispos bleto produce the grings type ounds
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B External dimensions

| C-PK20AP-1 |
1 D=

4.40+0. 30
6. 40x0. 30

(L T
e

1 b 10 S
o
0.22+0.10 P-0. 65TYP
-l i
0=10°
/ \ g
5=
RFEE 0172010 or 0. 140,10 huaRd-TEETEEEET S,
(LEAD THICKNESS) E—JL EaReTiEZA) EESELL.,

W (UNIT) 0 omm (mil | imeters)

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

UNIT: mm

Note) The aurface inddled LSI's requi re gped d precaut ions when goring and sl dering them .
Pleese contact the Y am ahaded er for i nform aion for proper handl ing.
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IMPORTANNOTCE

1. Yamaha resr ves the right to make dhanges to its Produd s and to this docum ent without notice The
inform aionoont anedi nt hisdooum ent hasbeencar  efullycheckedandi sbel ievedt ober diddle.
However, Y am ahaassim es no regpond hilities for inaoour ad es and m akesno com mim entto updat e or
to keep aurrent the inform @on cont aned in this docum ent.

2. Thee YamahaProdud s are ded gned only for ommedd and normaindud rid goplicaions and are
noti tablef orot herues auchasmedi | ifeuppor tequi pmentnud ear f adlities o iticd car e
equi pmentor anyot her gopl icationt hef alureof whi chooul dl eadt odeat h, per ond i njuryo r
envi ronm ental or pr opertydamage. Useof t hePr odud § nanysuchgppl  icationi s t heaud omer’'s
2l erik and expene.

3 YAM AHA ASSUM ESNO LABILITY FORINCDENTALCONSEQUENHAHLOR SPECIAL
DAMAGE®RINURYTHATM AYRESULTFROMM [SAPPLICATIONORIM PRO PERJ SE
OROPERATONOFTHEPRODUCTS.

4YAMAHAMAKESNO W ARRANTY ORREPRESENTAON THATTHEPRODUCTSARE
SUBECT TO INTELLECTUAL PROPERTY LCENSE FROM YAM AHA OR ANYTIRD
PARTY, AND YAMAHA MAKES NO W ARRANTY OR REPRESENTAMN OF
NONKINFRNGEM ENT WTH RESPECT TO THE PRODUCTSYAM AHA SPECFICALLY
EXCLUDERANYLIABILITY TOTHECUSTOM ERRANY THIRD PARTYARISINGFROM
OR RELATED TO THE PRODUCTSI NFRNGEMENT OF ANY THRD PARTYS
INTELLECTUAL PROPERTY RBHTS, I NCLUDNG THE PATENT, COPYRIGHT,
TRADEM ARIORTRADESECRETRIGHTSOFANYTHIRDPARTY.

5. EXAM PLES OF USE DESCRBED HEREN ARE MERELY TO INDICATE THE
CHARACTERITICSANDPERFORM ANCEBFYAM AHAPRODUCTSYAM AHAASSUM ES
NO RESPON3ILITY FOR ANY | NTELLECTUAL PROPERTY CLAWS OR OTHER
PROBLEM STHAT M AY RESULT FROM APPIOATIONS BASED ON THE EXAM PLES
DESCRBED HEREN.YAM AHA M AKES NO W ARRANTY WH RESPECT TO THE
PRODUCTSEXPRESS OR IMPLED, | NCLUDNG, BUT NOT LI MITED TO THE
W ARRANBSOFM ERCHANTABITY,FITNESSFORA PARTICULARUSEANDTITLE.

Note) The gped fications of this produd are subj edt to change without notice

Agency — —— Address inquiries to:

Sem tonduct or Sales & M aket ing Depat m ent
Il Head Office 203, Matsunokijima, Toyooka-mura,
Iwata-gun, Shizuoka-ken, 438-0192
Tel. +81-539-62-4918 Fax. +81-539-62-5054
B Tokyo Office  2-17-11, Takanawa, Minato-ku,
Tokyo, 108-8568
Tel. +81-3-5488-5431 Fax. +81-3-5488-5088
[l Osaka Office Nanba Tsuzimoto Nissei Bldg. 4F
1-13-17, Nanbanaka, Naniwa-ku,
Osaka City, Osaka, 556-0011
Tel. +81-6-6633-3690 Fax. +81-6-6633-3691
B U.S.A. Office YAMAHA Systems Technology.
100 Century Center Court, San Jose, CA95112

Tel. +1-408-467-2300 Fax. +1-408-437-8791
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