V)

YAMAHA &

YM2413

OPLL (FM OPERATOR TYPE-LL)

® OUTLINE
This LL-Type FM Operator incorporates a DA Converter and a Quartz Oscillator in addition

toa YAMAHA original FM Sound Generator, allowing for a much easier and economical sound
generating system assembly than conventional LSIs. Tone data are stored in ROM for software
simplicity, making it possible to execute data alterations involved in tone changes with just
one Instruments selection operation. Furthermore, a built-in Tone Data Register with capacity
for one tone permits sound effects and original tones generation. Tones applicable to the

“CAPTAIN” and TELETEXT are included among built-in tone data.

B FEATURES
®FM Sound Generator for real sound creation.
®Two selectable modes: 9 simultaneous sounds or 6 melody sounds plus 5 rhythm sounds

(different tones can be used together in either case).
® Built-in Instruments data (15 melody tones, 5 rhythm tones, “CAPTAIN” and TELETEXT

applicable tones).
® Built-in DA Converter.
® Built-in Quartz Oscillator.
® Built-in Vibrato Oscillator/AM Oscillator.
¢ TTL Compatible Input.
®Si-Gate NMOS LSI.
® A single 5V power source.
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B PIN ASSIGNMENT

® YM2413
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| PIN FUNCTIONS

SYMBOL | 1/O FUNCTION
XIN I A quartz oscillator (3.579545 MHz) is connected between these two pins
XOUT | O q ' pins.
Do
0 I/O | 8-Bit Data Bus for OPLL control.
D7
For controlling the Do~ D7 Data Bus.
Ao CS WE Ao
[ I |0 0 0 | Writes register address into OPLL.
L 0 0 1 | Writes register contents into OPLL.
WE 0 1 0 | Outputs OPLL test data to Do/D1 Pins. Normally not used.
0 11 OPLL Data Bus high impedance
0 X X
1C I Resets the system when level is low, clearing OPLL Registers.
MO o Melody (MO) and Rhythm (RO) Outputs. Both sound types are output by a source
RO follower. Integrated circuitry and an amplifier are necessary for subsequent processing.
Vce I +5V Power Pin.
GND — Ground Pin.

Note: Please do not connect NC.

B EXPLANATION OF FUNCTIONS

This OPLL is a FM Sound Generator LSI with a built-in 9-Bit DA Converter. It has two sound
generation modes: 9 melody sounds or 6 melody sounds plus 5 rhythm sounds, both allowing
for simultaneous generation of different tones. Selection between these two modes can be
performed from the software. One of the special features of this LSI is its built-in Instruments
ROM. As shown in the table hereunder, this ROM incorporates 15 melody tones and 5 rhythm
tones, as well as all tones used for “CAPTAIN” and TELETEXT for easy application to
“CAPTAIN” Adaptors and Character Multiplex TVs. Furthermore, a built-in Tone Register
with capacity for one tone allows for sound effects and original sounds creation. By controlling
the parameters of this register (E, wi, I and w2 in the equation below), all kinds of harmonic
can be created on the basis of the sample wave wl.

FM = E sin (wit + I sin w2t)

Unlike conventional FM sound generators, this OPLL has a bulti-in Instruments ROM, per-
mitting a substantial simplification of sound generation commands from the processor. First,
the desired Instruments code is stored in the Instruments Selection Register. Then, after data
has been input at the fixed intervals and timing, the unit starts generating sound. Processor
automatic play can be easily performed by writing data appropriate to the music into the Sustain
and Volume Registers. For using an original tone, the Instruments Selection Register must be
cleared after writing data into the Tone Register as explained above. Rhythm sounds are
generated by turning ON or OFF the corresponding bits in the Rhythm Control Register. In
this case, the specified data must be input to the Key ON/OFF and F-Number Registers SCH
and 9CH.
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B REGISTER MAP

Address |D; D¢ Ds D, D; D, D, D
00 VIE|K
I/T]|S MULTL
01 M|B| b |R
02 T L w
KSL
03 DC|DM F B
User Tone Register
04
A R D R
05
06
S L R R
07
0E R |BD|SD [TOM|T-CT\HH Rhythm Control
0F T E S T OPLL Test Data
10
14 F-Num.0 ~ 7 F-Number LSB 8 bits
18
20 lSJ E F F-Number MSB, Octave set
N
2 S | Y [BLOGK 101 Key ONJOFF Register
oNjoN| 02 |y
28 OFF|OFF 8 Sustain ON/OFF Register
30
l INST. VOL Instruments Selection and Volume Register
38







