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WOutline

The YMU251XX(FM MUSIC2) series is a product line of ICs designed for sutomatic music

performance employing FM sound source.
Keeping the compatibility of timbre and meludy data with YMG4AXX(FM MUSIC) series,new

functions of low voltage power driven and output signal to control external devices are

added to the YMUZ251XX series.
In eddition, 8 melodies in a maximum of 991 steps are stored in the chip.

A built-in DAC enables the high—-quality FM sound sutomatic music performance system by
simplified circuits. .

MFeatures

e Realistic sounds by 2 operator FM sound source.
o Timbre and melody data upper compatible with the YMB4AXX(FM MUSIC) series.

o Number of simaltaneous sounds:++Up to 4 sounds(4 independent timbres possible).
e Melody data---8 melodies(or 8 phrases) are selectable within up to 991 steps.
» Control signal--Output signal to control external devices is available in
synchronization with the melody.
e Timbre data-+-Up to 4 timbres can be set for 1 melody(or 1 phrase).
Maxigum of 8 timbre presets for 8 melodies.
e Level Hold or One Shot can be selected by the pin for start-up. (Pin selectable)
» Performance mode-:*+Repeated performance of all melodies or specified melody is possible.
o A maximum of 18 times repeated performance is set by the JUMP and END command.
For One Shot mode, it can be also set by reading terminal data during performance.
oBuilt-in DAC and crystal oscillator circuit
* CMOS low power consumption (0.9#A or less during stand by when 3V power supply)

» 168-pin plastic DIP package

Note: Specifications are subject to change without notice.
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VAARA YMU251XX

MBlock diagram

— MELODY ROM osc.L X1
ST —-x0
MODj -
S x
82 CONTROL ———T"
- DAC R
CTILL LOGIC oP _ AO
CT2
CT3 l
PLAY
. <«——Vpp
VOICE - EG - Vss
ROM -— T
WPin configuration WPin description
No Pin 1/0 Function
voo1 ~isphx
1] VDD I Power supply
sol}2 151 xo0 2] S0 x1 {1 Input for melody (phrase) selection
s1[3 1400 /TSTI 31 81 x1 |1 Input for melody ghrase; selection
4] S2 x] I Input for melody (phrase) selection
s2[]4 13[]/ PLAY 5| /ST «x I Performance stert
Performance starts when /ST terminal
/sT[5 12[]cTi changes from "H” to "L”.
mop [|6 nrjer 6| MOD x1 | 1] Selection of performance mode;
' ?L” for Level Hold start
sicqr 10[]CT3 "H” for One Shot start
aolls svss 71 /IC x 1 Initial clear terminal
Initializing when "L”.
81 A0 0 Analogue output
9! ¥sSsS | GND
10{ CI3 0 Control signal output
11] CI2 0 Control signal output
12| CT1 0 Control signal output
13| /PLAY 0 Performance status output,
”L” during performance.
14| /ISTI = I LSI test terminal
(OPEN or connected to VDD)
151 X0 0 Crystal oscillator (clock) output
161 XI I Crystal oscillator (clock) input

x ; pulled-up terminal.
x1; pulled-up terminal, (disconnected during stand-by.)
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MFunction

Sound source

Sound generation method :

No. of sounds
Sound range

Tisbre parameters

Multiple
Total level
Feed back
Vibrate

EG type
Attack rate
Decay rate
Sustain level
Release rate
Sustain

Melody control

Tempo range

Note length

Rest length
Tie/Slur

No. of melodies
No. of tota] steps

Repeat function

External control

Control signal

DAC

FM sound source by 2 operators

: Simultaneous generation of 4 sounds / 4 timbres
: 8 octaves (C2# to C5)

s o0

172, 1, 2, 8, 4, 5, 8, T steps
0 to -47.25dB, 64 steps

+ Self-feedback moduletion, 8 steps

: ON/OFF (Setting for each note is possible)
: Continued / decay

: 0 s to 38s, 16 steps

. 4.58s to 73s, 16 steps

: 0 to -45 dB, 16 steps

¢ 4.5os to 73s, 16 steps

: ON/CFF

Lo T dMINN A

3=

J = 40 -~ 200 3

A

Y LY BT Y

. Possible
. Maximum 8 melodies
: Maximum 991 steps (including notes, rests, JUMP and END

comzands).

. It is possible to program any melody to be repeated.

: To control external equipment, timing output is possible in

accordance with the internal ROM Data.The pulse width can be
selected as either 8.5ms or the same length as the note
interval.

: 9 bit (Sampling frequency is 58kHz. LPF are required for

M 9945524 0002204 93T WM
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YMU251XX

MElectrical characteristics

1. Absolute maximum ratings
Parameter Rated Unit
Input voltage -0.3~17.0 \"4
Operating temperature -20~85C c
Storage temperature -b0~125 ‘c
2. Recommended operating conditions
Parameter Syebol | Minimum | Typical {Meximum Unit
Voo 2.4 3.0 5.25 A"
Power supply voltage
Gno 0 0 0 Vv
3. DC characteristics
Parameter Symbol | Condition |Minimum |Sypical | Maximum | Unit
Low-level input voltage ViL -0.3 0.25Ves| V
High-leve] input voltage Viu 0.75Voo Vooth \'4
Low-level clock input voltage | Vo -0.3 0.4 Vv
High-level clock input voltage | Veu 2.0 Voot0.5] V
Input current I, | V,0V 30 100 LA
Input leakage current I | Vi0~5V +10 LA
Low-level cutput voltage Voo | lo=lmA 0 0.5 Vv
High-level output voltage Vou | Tows200uA | 0.8Vpp Vort0.5] V
Stand-by current Ist 0.9 LA
Power supply current Ioo 10 LA
4. Input/Output capacitance characteristic
Parameter Symbol | Condition | Minimum | Typical |Maximum | Unit
Input pin capacitance C, |f=1Mi; V=3.0 10 PF
Output pin capacitance Co | f=1MH; V=3.0 10 PF
5. Clock charateristics
Parameter Rating | Unit
Standard frequency 447,443 | kH:
Oscillator frequency range -~ kH;
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6. AC characteristics

2 (Mex)

Parameter Syzbol Rating Unit
[Clock]
Clock frequency fox 47.44 (Typ) | KH:
Clock duty fo 40~80 %
[Common to both modes]
/1C pulse width Tic 5 (Min) | msec
MOD, /ST time interval T'smo-sm 0 (Min) | CLOCK
/IC, /ST time interval Tic-st 32 (Fin){CLOCK
/ST and /PLAY start delay | Ts¢st-prv) 1 (Max) | CLOCK
/ST, AD start delay Tsst-musio 32768 (Fix) |CLOCK
S0, S1, S2 setup time Tsr 1 (Min) | CLOCK
S0, Si, S2 hold time Tho 1 (Min) | CLOCK
DAC off time Der 983040 (Fix) | CLOCK
Analogue output voltage Voa 0.63Vo(Min) 1V (Max) | Vp-p
[Level hold model
/ST and /PLAY end delay Tecst-pv) 16 (Min) 8 (Max) |[CLOCK
[One shot mode]
/ST pulse width Tsst-sm) 32 (Min) |CLOCK
MOD pulse width Two 1 (Min) | CLOCK
MOD and MOD time interval | Two-mo CLOCK
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YMU251XX

MTiming chart

1. Level Hold mode

TSMO-ST)

MOD NONOONNNNN
Tic
JIC
TIC.5T—e
/ST AN N\ EHD~(2) s
TSST-PY) TE(SST-PY)

Tst |THO
S0 < D>—
S1 >
52 Ve >

Phrase Phrase -
Ve H Ve
-\ f |
TSST-MUSIO)
Note(l) There are two circuits for the internal initial clear operation;

2

(3

one starts operation when /IC falls, and the other starts operation when /IC rises.
TIC-ST requires a period of 82 clocks. The start time should be after 32 clocks even
if both /ST and /IC falls at the same tire.

When the timing operation of /ST falling is delayed more than 33 clocks after /IC
rises, the information from the SO, S1, S2 and MCD pins is taken when /ST falls.

Initial clear requires an "L” state of more than 5 ms, after VDD reaches 3.0V.
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YMU25TAX VARARA

2. One Shot mode

TsaosT)

MOD

Tic
/IC ‘F Y
TicsT

e TS(ST-ST)
/ST AN AN

&1 TSST-PY)

PLAY AN A
TsTiTHO

SO —

S1 -

2 — 1>

F=—DOT
Al /

TS(ST-MUSIC) END- conmand

Note (1) Notes (1) to (3) for the Level Hold mode are applicable to the timing operations
of /IC and /ST.

(2) To enter into stand-by mode immediately after the end of the performance, /ST should be
returned to "H” before the end of the performance (before the END command is activated).

(3) After /ST changes from "L” to "H”, /ST becomes inhibited to prevent malfunction by
chattering, until the END command is enabled.
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VAMAKA - YMU251XX

3. User programmable repeat function (Effective only during One Shot mode)
o A sequence can be repeated a maximum of 16 times by reading repetition cycles data
during performance, as below.

8 4 2 1
MSB| b3 b2 b1 bo | LSB

[¥hen b3 = b2 = bl = b0 = "H”, the sequence will be repeated 16 times. The sequence will be
repeated according to the "H” bits. (Example) When b3 = b2 = "L”, bl = b0 = "H”, the sequence
will be repeated 3 times.]

If the number of repeat sequences is not set before the initial END command, the nupber
stored in the ROM will be utilized. (Any attempts to set the number of repeat sequences
after the initial END command will be ignored.)

 Tyo y TaoMmp | Tap

AIODE—-\L/ —

r

11

.

b

THO

l
2
o
!

4
.
(

A
END. comnand
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MSample of circuit diagram

P. Amp Speaker

Vop VQD
w : buffer 1K 'l
oI 1% RE S N -V
~ 12 [ 1K E;:
o . 1 | 1K Es:
K
+ 110 u: 1 g
224 /ST
- Voo
14 I/TSTI :
X0 _ XI RC= RC=LPH
15 16 "
O CSB447E
lOOP; ;IOOP
MEcternal Dimensions
20.0M4X _ ’
L 19.357""
15'MAX
16 15 14 13 12 11 W0 ¢
3 . f
£ :
™
<) 2
1 2 3 4 5 & 7 8
INDEX
MARK AREA p.25TY*
z = F DIMENSIONS IN MM
33
-
© SEATING
‘“ [ PLANE
z 4
2547V 047" 3
> ~
16 pin plastic DIP
PK16DP1.20-1
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AGENCY —— _‘"'_YAMAHA CORP“_

Address inquiries to:
Semi-conductor Seles Department

< - ® Head Office 203, Matsunokijima, Toyooke-mura,
- Iwata-gun, Shizuoke-ken, 438-01
N . Electronic Equipment business section
Tel. 0539-62-4918 Fax. 0539-62-5054
& Tokyo Office  8-4, Surugadai Kanda, Chiyoda-ku,
Tokyo, 101
Ryumeikan Bldg. 4F
Tel. 03-3255-4481 Fax. 03-3255-4488
% Osaka Office 3-12-9, Minami Senba, Chuo-ku,
Osaka City, Osaka, 542
Shinsaibashi Plaza Bldg. 4F
Tel. 06-252-7980 Fax. 06-252-5615 4€679¢
uU.S.A. Office  YAMAHA Systems Technology
981 Ridder Park Drive San Jou CA95131
Tel. 408-437-3133 Fax. 408-437-8791

B 9945524 0002211 07T WA COPYING PROHIBITED © 1988 YAMAHA CORPORATION 0.5k 8101 Printed in Japan@
) o

— 2 J




