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Type Silicon Monolithic Integrated Circuit

Product Name Sound Generator for Cellular Phone

Product No. BUB793KN

Physical Dimensions Fig.1 Mechanical dimension

Block Diagram - Fig.2 Block diagram

Features : 1} 16 harmonies generator available at the same time

128 sounds + drum set 47 sounds generation

2) ADPCM decode functions are mounted, and mixing with sounds is
possible

3) FIFO buffer and sequencer are used to reduce CPU load

4) RAM is mounted as FIFO buffer for down joad data

5) 12.5” 18MHz system clock available

8) Synchronization of text and LED is prepared

7) Stereo sound available

8) PitchBend and vibrato available

9) Integrated stereo sound DAC

10)Integrated secondary LPF (fe=20kHz) for smoothing

11)Power down mode is supported

12)CPU control through serial IfF

13)QFN28V package (5.2mm x 5.2mm)

*This chip is not designed to protéct itself against radioactive rays.

BN

Application example

The application circuit Is recommended for use. Make sure to confirm the adequacy of the characteristics,

When using the circuit with changes 1o the externa!l circuit constants, make sure to leave an adequate mnrgln for external components including static
and transitional characteristics as well as disparsion of the IC.

Note that RONM cannot provide adequ J' confirmation of patents,

The product described in this specification is designed to be used with ordinary electronic equipment or devices (such as audio-visual equipment,
office-automation equipment, communications devices, slectrical appliances, and electronic toys).

Should you Intend to use this product with equipment or devices which require an extramely high level of reliability and the malfunction of which
would directly endanger human life (such as medical instruments, transporiation equipment, aerospace machinery, nuclear-reactor controllers, fuel
controllers and other safety devices), please be sure to consuit with our sales representative in advancs.

ROHM assumes no responsibility for use of any circults described herein, conveys no license under any patent or other right, and makes no
representations that the circults are free from patent infringement.
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@Mechanical dimension |
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Fig.1 QFN28V Mechanical dimension (plastic mold)
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Fig.2 Block diagram
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Description of the circuit blocks

@ Test block
This is a LS) testing cireuit.
When TEST_mode [1:0] pins are set to *H,H"(DVdd), the LS! is in normal mode.
In other cases, the LS! is in test mode.
Usually, set Test_in pin [3:0] te DVdd, and Test_out pin [1:0] to NC.
@ Serial interface block :
This is an interface circuit with the system LSI.
in write mode, it recelves serial data synchronized with SCLK pin at tﬁe SI/O pin, converts them to paraliel data, and
passes them to the WAVEreg or SRAM block,

In read mode, it converts data from WAVEreqg to serial data, and outputs them synchronized with SCLK at the SI/O
and SO pin.

@ Clock gen block
This Is a clock generator to supply clocks to the Sequencer and WAVEgen block.
The master clock supplied from MCLK pin generate division parameters to maintain a constant output frequency from
each WAVEgen block's internal divider/counter to enable to support system clocks for sequencer and WAVEgen block
for various master clocks (MCLK).

@ SRAM (FIFO)
This is a buffer used for the sound source and ADPCM data. Ii constitutes FiFO.
The memory size is 512 bytes for the sound source and 256 bytes for ADPCM.
The write point (WP) and read point (RP) are controlled with the hardware. NearlyEmpty and NearlyFull intetrupts are
provided 1o prevent overflow and underflow errors.

Both WP and RP are reset and FIFO memories are emptied by setting SequenceControlReg Reset bit to "1*.
@ Sequencer block

This is a block to analyze and convert the message data.
When playing a melody, it analyzes the RAM read data to perform the settings required for the melody at the desired
timing in the WAVEreg block. _
1t has dynamic assigning function to each WAVEgen.

@ RAM Iinterface block
This block controls the SRAM. It generates and controls the write and read pointers to configure FIFO buffer for music
data.

@ Timing gen block
This block controls timing to play music. it controls timing to access the WAVEreg block.

., @ WAVE reglster
T These are the control registers of the block to generate sounds.

The Sequencer controls the WAVEgen block.
The control register of the WAVEgen block can also be accessed directly by the CPU.
Common cehtrol of the sound sources is controlled directly by the CPU.

ROHM CO., LTD. |Rw.: D SPECIFICATION No. TSZ02201-BU8B793KN-1-2
TS222111-04
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@ WAVEgan block

This is a block to generate sound (melody) wave forms. Up to 16 sounds can be generated at the same time.
It generates waveforms according to the data set in the WAVEreg register.

There are 16 sound sources to generate 128 tones, drum set and specific efiect sounds.

As for scale, sounds can be generated within recommended sound area of each tone shown in p30.

@ ADPCM block

@ DAC

@ LPF

This is a ADPCM decoder block. It can generates user's own sounds.
It supports 8K Fs or 4K Fs sampling rate to allow mixing with MID1,
It stops when the FIFO is emptied.

This is a stereo DfA converter.

The analog output level is decided by adding sound levels of up to 16 WAVEgen registers and also sound levsl of the
ADPCM. As the dynamic range of DAC block is 2/3 Vdd in Vpp, be careful that the amplitude of the synchronized
sound from 16 sound sources and ADPCM is within this range.  Outside of the dynamic range, sounds can have
distortion to cause unnatural sense of hearing.

Amplitude control is performed with the reglster MIDI WaveVo! (address 0x01) and ADPCM WaveVol {address:0x02).
Set a value in the register not to cause unnatural sense of hearing for each music. ‘

This is a secondary LPF (Low Pass Fliter).

Itis & smoothing filter to seliminate high frequency components from the anaiog wavetorms generated in the DAC
block.

The final analog waveforms are output via ANOUT pin.
The minimum load reslistance to be connected to ANOUT pinis 12 [k<].

@ Interrupt Control

Jt controls the interrupt sources of ADPCM, the sound source FIFO, Timer, LED, Call back and so on.
Active when one of bit2, 1 or 0 of the register INT Status (address:0x03) is "1".

@ LED Control

This is a LED signal generator

1t can be tumed on by synchronizing with a music data specified to be the main melody (Track 0, Voice0), or by the
register directly. It is turned off with the register.

For details, see LED control in p35,

ROHM CO., LTD. {rew.: D : SPECIFICATION No. T8202201-BUB793KN-1-2
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@Description of pin functions
Pin No, Symbo! Description of function Attribute Cti;g:it Remarks
15,6 Test-out[1:0] |Output pin for LS test, out £ Open d;::ring
opération
20 INT Interrupt pin of this IC. "L" for active ("H" for active can also be set.) out D ’
Active when one of hit2, 1 or 0 of address 0x03 is "1".
17 LED Qutput pin for LED light timing Out D
14 Dvdd Digital power supply pin - -
16 DVss Digital ground pin - .
22,24 Test-in[3:0] |Input pin to set LS! test In A Connect to Dvdd
8,7 Connect it to DVdd pin. . during operation
ANOUT-R  {Analog output pin. The potential of this pin is approximately same
28 (R) as Vref when not playing. Itis equal to Hi-z when it is reset, and to Ana G
< Vref when it is set to monophonic mode.
VREF AC (signal) ground pin
Connect a 1uF by-pass capacitor between Vref and ground pin.
1 When you use the differencial output between ANOUT-L and Ana 9
ANOUT-Mono, we suggest that VREF pin open, take by-pass
capaciter off, because it decrease noise from AVDD line.
ANOUT-L |Analog output pin. The potential of this pin s approximately the
2 {L/Mono) same as Vref when not playing. It is equal to Hi-z when it is reset. Ana a
This pin outputs monophonic output when it is set to monophonic
mode. '
3 AVss Analog ground pin - -
27 Avdd Analog power supply pin - -
ANOUT-Mono (Analog output pin. The potential of this pin is approximately the
5 {Mono) same as Vref when not playing. It is equal to Hi-z when it is reset. Ana a
This pin outputs monophonic sound. When set to monophonic
maode, inveried signal of ANQUT-L terminal (Mono) is output.
Test-mode{1:0] |Input pin to set LS| test Connect to DVdd
26,24 L In A
Connect it to DVdd pin. during operation
MCLK Systemn clock input pin
23 Any frequency can be selected between 12.5MHz and 18MHz. In E
The scale precision within this range is approximately 0.2%.
9 SO Data output pin for serial interface. out F
When SEL input is "H*, the potential of this pin is equal to Hi-z,
10 SI/o Data input/output pin for.sertal interface. Injout B
SCLK Clock input pin for serial interface
. 12 In A
13 SEL Select input pin for serial interface. Set 1o "L" to activate. In A
19 NRST Reset input pin. Set to "L" to activats. In A

/

* Use the chip with the same voltage of DVDD (digital power supply) and AVDD (analog power supply).

ROHM CO., LTD.

REV. . SPECIFICATION No. :

TSZ02201-BUB793KN-1-2
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@1/O circuit diagram
Input circuits Output circuits
VDD VDD
N
A D L B
= GND = GND
VDD VDD
N
o o > 1]
=GND = = GND
DD VDD
el L .
= GND =" GND
' VDD
7
. G
= GND

ROHM CO. LTD. |rev.: D
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@ Absolute Maximum Ratings
{unless otherwise noted, Ta = 25°C)
Parameter Symbol Rating Unit Remarks
Power supply voltage VDD -0.3-+45 Vv
Voltage applied to pin VIN DVSS-0.3 - DVDD+0.3 Vv
Input current IIN -1-+1 mA
Allowable dissipation Pd 3701 mW | The guaranteed value
for the single unit IC -
Storage temperature range Tsig -50 - 125 °C
Operating temperature range Topr -40 - 85 °C
*1 When Ta s above 25°C, reduce 3.7mW per 1°C.
@Recommended operating conditions
(unless otherwise noted, Ta = 25°C)
Parameter ' Symbol Rating Unit Remarks
Min. Typ. Max. -
Power supply voltage VDD 2.7 3.0 3.6 Vv
Ambient temperature , Ta -40 25 85 °C
MCLK input frequency FMCLK | 125 - 18 MHz | Scale precision is within
’ 0.2%
SCLK input frequency FSCLK - - MCLK | MHz
MCLK duty DMCLK 40 50 60 %
SCLK duty DSCLK 40 50 60 %
ANOUT pin load resistance ZAN 12 - - kQ The AC load
resistance value.
Apply to
ANOUT-R,ANOUT-L
and ANOUT-Mono pins.
@Electrical Characteristics (1)
(unless otherwise noted, Ta = 25°C)
Parameter Symbol Rating Unit Remarks
Min. | Typ. | Max.
 Digital DC characteristics
High-level input voltage VIH 0.7DVDD - - \2
Low-level input voltage VIL - - o2sovDD |V
=~1.  High-level input current IIH 10 uA | VIH=DVDD
" Low-level input current L -10 - - uA | VIL=DVSS
High-level output voltage | VOH |bvoD0o3| - - V_ | IOH=-0.8mA
Low-level output voltage VOL - - ovss+03| V| IOL=0.8mA
Analog DC characteristics
VREF pin voltage VAGND | o47savoD | 05avoD | os25avop [ V| IOUT=0A (no load)
ANOUT pin voltage VOUT | 047avDD | 0.6AVDD | 0.53AVDD \ ﬁ:ﬁ:\%ﬁ éTaoylig;(j)
General characteristics
When Capa=1pF
VREF pinrisetme | TRVR - 70 100 mS | between VREF and AVss
NRST=L—H
Analog (ANOQUT pin) characteristics :
; 0.667 Theorstical value of
ANOUT amplitude VMAX - AVDD - Vp-p dynamic range

ROHM CO., LTD. |rev.: D

SPECIFICATION No. :

TSZ02201-BUB793KN-1-2
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Current consumption Vdd=3V, Internal operation frequency-13MHz
Analog Idd IDD1_ - 1.3 3 mA_| Playing
Digital Idd IDD2 - 16.5 22 mA _| Playing
Analog ldd 1DD3 - - 1 uA | Standby mode
Digital Idd IDD4 - - 1 pA | Standby mode
ROHM CO, LTD. |rev.: D SPECIFICATION No. T5202201-BU8793KN-1-2

T8Z222111-04
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@ Electrical Characteristics (2)
(unless otherwise noted, Ta = 25°C)

Ratin: .
Parameter Symbol | | Typ.g Wik Unit Remarks

Serial interface format .

Character bit length ] Neha | 16 | - [ - | bit |MSBfirst
Serial interface characteristics

SCLK input frequency FSCLK - - MCLK | MHz

SCLK duty DSCLK | 40 50 60 %%

SEL “H" pulse width Tw 25 - - nS

SCLK-SEL setup time Tscss 25 - - nS_| to falling edge of SCLK

Data setup time Tsc 25 - - nS | to falling edge of SCLK

Data hold time The 25 - - nsS |to faliing_qgge of SCLK

Serial interface timing chart

ST\ AR ATAY

sio J ADI6) X ADIS] X AD[4]’

SEL

L TSCSS , it “—
Direction="1" for write operation | i
Direction="0" for read operation | !

Write operation

SCLKZZW \ /N [\ P
Sio x AD[6) x ADI5] XAD[4] AD{0] X X DTI7] X DTIel X DT(1] ) DTIO) X

Direction"H"

= , a

7
While SEL is held to "L", data (in 1 byte) can be written successively into a same address.

o) [addr 7bit lH] data(8bi) \ data2(8bit) data3(gbit) datan(8bit) \ '

-

ROHM CO., LTD. |rev.: D SPECIFICATION No. : T8Z02201-BUB793KN-1-2
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Read operation (SI/O output): Output is synchronized to a falling edge of SCLK.
Output only when bit3 of address 0x00, Pmode = 0.

810 m ol Xﬂlﬂ HI 4]'X;[°] X XX oT7] X DTI6] X X oTI] » _
. _ /

Hi-Z\_

Co * Direction”L” YT
SEL \ ' Data output /

Read operation (SO output): Output is synchronized to a rising ed‘g’e‘v)of SCLK.

810 X AD6] x AD[S] XADM ADIO] X r

s Direction"L"
S0 { ot Y orie) Y ot
H-Z  \ X X )(
SEL \
o
ROHM CO., LTD. | rev. : D SPECIFICATION No. : TSZ02201-BU8793KN-1-2
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@Electrical Characteristics (3)
{unless otherwise noted, Ta = 25°C)
Ratin : ‘
Parame Symb ating
arameter ymbol Min. T Typ. | Max. Unit Remarks .
Reset sequence
VDD—NRST time TRST 10 - - ms
NRST-»MCLK time TCLK | 0 . - | ms |MOLK waveform must be
. normal.
<Pin reset sequence>
vbD 1RST
NRST \CLK
MCLK ”IHH“ """"""""""""""""

‘—————————
1265x MCLK *

Reset of internal circuits is completed

* Be sure to reset the system after the power is turned on.
* This sequence represents the external terminal, NRST.
This does not corresponds to the soft-reset (bit7 of register address 0x07).

ROHM CO., LTD.

pev. ¢ D

SPECIFICATION No. :

T5202201-BU8793KN-1-2
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CPU interface
This IC has CPU interface of serial .
The interface signal is composed of 7-bit address, 1-bit direction, and B-bit infout data.
Write operation: The address, direction and data are fixed at the negative edge of SCLK.
Read operation: The address and direction are fixed at the negative edge of SCLK. The data are output from SO at
the positive edge, and from SYO at the negatlve edge. (Selected with bit 3 of address 0x00).

Description of the sequencer v
This sequencer controls the iming of the sound sources according fo the timing information in the melody data.
To take full advantage of the sound sources, it also has dynamic data assigning function to the sound sources.
These function allows high quality musical expressions.

[Outline of operation]

1) It fetches melody data stored in FIFO registers and assigns them 1o empty sound sources,

2) It sets the melody data into a WAVEgen Setup register to generate a tone.

3) 1t controls tone generation timing and turn the tone off at the tone end timing to release the sound scurces.

4) 1t decides priority to assign the sound source according to the Track Number and the Voice Number.
it melody dala with more than 16 tones are fetched, one of the tones played currently is deleted forcedly and a new tone Is
played. The tone to be deleted is decided according to Track Number and Voice Number. Since a tone with a lower Track
Number and Voice Number has higher priority, assign a low Track Number or Voice Number to the important tones, such as
main melody or drum set.
The algorithm to decide a tone to be deleted is as follows:
@ Atone with highest Track Number is selected. |f multiple tones are found,
()] Among tones selected in step . a tone with highest Volce Number is selected. it muttiple tones are found,
@ Among tones selected in step @, a tone to which highest WAVEgen Number is assigned is selectad.

The following shows the control data in the WAVEgen block,
This data is stored in the LS! and controlled by the Sequencer.
It can be accessed from the CPU via the Wave Window register.

SD[7:0} Tone data
MDI6:0] Scale data
PitchBend{9:0) PitchBend sensibility (PitchBend[9): +=directive bit)
B LV[5:0) Left channel volume data
- RV{5:0] Right channe! volume data
Vib[6:0] Vibrato parameter
A
ROHM CO., LTD. |rev.: D SPECIFICATION No. : T5Z02201-BU8793KN-1-2
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Sound source control
The CPU directly controls all the sound sources.
1. Description of the registers
The common control register can he controlied directly by the CPU.
The foliowing table shows the register map.
Map of redister for sound sourc
Address Reg Name Aw | Btz | Bie Bit5 Bita Bit3 Bit2 Bitt Bit0
({Index) .
0x00 Common setup w SE SFmode | Pmode { AN1/2 | Mono Tmute
ox01 MIDI WAVE VOL W VOL7 VOLE VOLS voL4 VOL3 VOL2 voL1 VOLC
0x02 | ADPCM WAVE VOL w LR VOl6 | VOL5 | VOL4 | VOL3 | VvOL2 | VoLl VOLO
INT ’ MIDI | ADPCM | Timer
0x03 Status R INT INT INT
! LED Int
({INT. Mask) w INTPol Enb
MIDI FIFO " Empty | Ful
oo Status LR | Emey | NowP | NearL | &0 | Fomat | avea | aves | BUSY
. MID! MIDI
(Bit clear) W Clear Clear Clear Clear Clear FIFO Sequence
: Clear Start
ADPCM FIFO Empty Full
005 sas | P | ETPY | e e L moa | Ama | BUSY
ADPCM
(Bit clear) W Clear Clear Clear FIFO ADPCM
Start
Clear
: Timer R Call Back| Interval
0x08 Status INT INT
(Bit clear) w Clear Clear
w Anout Anout
ox07 Sequ Control Reset |Stand by | _. Mono
Disable
Disable
0x08 MID} FIFO Control w Nearly Full setup Nearly Empty setup
ADPCM FIFO W
Ox09 Control Nearly Full setup Nearly Empty setup
Ox0A MIDI FIFO window A MIDI FIFO Data[7:0]
0x0B ADPCM FIFO w ADPCM FIFO Data7:0]
window
-1 oxoc Time reg(1) W Time Setup data(1)
~{ Ox0D Time reg(2) W Time Setup data(2)
OxOE Interval Reg w | ’ ] Play Interval Time INT Value
OxOF Call Back Status R Call Back Massage Status
0x10 wavesel o | W | | | | Wave Select[3:0]
Ox11 w $D[7:0] tone
0x12 w MDI6:0] scale
0x13 w [ ‘ | | I [ Pitch Bend[9:8]
Ox14 w Pitch Bend][7:0}
Wave Window
ox15 w Lvol[5:0]
0x16 W Rvol[5:0)
0x17 w o Vib[6:0]
ox18 W I'Noteon| Mute | l l I I l
ROHM CO., LTD. |rw.: D SPECIFICATION No. : TSZ02201-BU8B793KN-1-2
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0x19 LED Control w |iepon] | | l |
Ox1B Reservad Reserved (Don't use)
ox1C ADPCM rale | W ADPCM rate[7:0]

Ox1D” Ox7F Reserved Reserved (Don't use)

p;
ROHM CO., LTD. |rev.: D SPECIFICATION No. : TSZ02201-BUS793KN-1-2
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Address
Bite:

Bit4:

Bit3:

Bit2:

Bit1:

Bit0:

Address
Bit[7:0]:

Address
-Bit7:
Bit[6:0]:

Address

Bitz: -
Bit1:
Bit0:

0x00 Common Setup register (Write only)
SE SE mode "L*-The sequencer uses Wave.gen[15:0}. (defauit)
"H"-The sequencer uses Wave.gen[15.8].
Wave.gen|7:0] can be accessed directly by the CPU.
# These bits must not be changed when the sequencer is operating.
Sfmode  ADPCM sampling rate "H" write operation sets ADPCM sampling rate 1o 4kHz.
"L" write operation sets ADPCM sampling rate to 8kHz. {(default)
Pmode Port mode selection  "H" write operation sets SifO pin is input only.
" Wn'ls operation sets S)/O pin is infout pin. (default)
AN1/2 Data format selection  "H* write operation sets the input data format to B.
"L* write operation sets the input data format to A. (default)
[For detailed description of the format, ses the next chapter.] '
# When playing by the CPU directly without the sequencer, set this bit to "H" too.
Mono Monophonic setting bit "H" write operation sets the output to monophonic.
"L" write operation sets the output to stereo. (default)
In monophonic mode, ANOUT(L} is set to monophonic output and ANOUT(R) to muting condition.
Tmute Forced muting of all the sound sources
' ’ "H" write operation sets the melody sound to mute and ADPCM sound conclude.
"L" write operation clears the melody sound to mute. (default)
0x01 " MIDI Wave Vol register (Write only)
VOL[{7:0] Melody volume The analog output amplitude is proportional to the value set in this register.
When set to 0x00, mute condition, Default=0x00
The max amplitude that one sound source makes (MIDI-WAVE-VOL-[7:0]=255,
sound source inslde[S:O]-GS) is set to O[db]. And when VOL changes, the
amplitude Is set to 20l0g,0]db] (MIDI-WAVE-VOL[7:0)xsound source RVOL{5:0]
1256x64). {In case of R-ch)
In case of using several sound sources, the output amplitude of MIDI Is the total
of each amplitude of the sound sources. The max of each sound sources
depends on musical instruments.
0x02 ADPCM Wave Vol register {Write only)
ADPCM volume (1/R) Set to "L" to write the left volume, *H" to write the right volume.
VOLI6:0] ADPCM volume The analoé'output amplitude Is proportional to the value set in this register.
When set to 0x00, mute condition. Default=0x00
The max amplitude that ADPCM makes{ADPCM-VOL[6:0]=127) Is set to Odb].
When ADPCM-VOL changes the amplitude Is set to 20log,q[db] (ADPCM-VOL
[6:0)/128). {In case of R-ch) '
And the output amplitude of the IC is the amplitude of MIDI+ADPCM.
0x03 ‘}NT Status/Mask register {Read/Write)

[Read operation}

MID! INT "H" indicates presence of interrupt source in 0x04 (MID) FIFO Status).
ADPCM INT "H" indicates présence of interrupt source in 0x05 (ADPCM FIFO Status).
Timer INT "H" indicates presencs of interrupt source in 0x06 (Timer Status).

[Write operation]

Bit7: INT Polarity Polarity of interrupt  *H" writing operation sets INT enable condition to "H".
' "L* writing operation sets INT enable condition to "L". (default)
Bit4: LED Int Enb Enable LED interrupt "H" write operation enables LED interrupt.
"L" write operation disables LED interrupt. {default)
ROHM CO., LTD. |rev.: D SPECIFICATION No. : T85202201-BU8793KN-1-2
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Address 0x04

MIDI FIFO Status/Bit Clear register

(Read/Write)

Bit7: Empty - FIFO Empty bit {Interrupt source)
'H" indicates that sound source FIFO Is emhty. This bit is set to "H" when the FIFO condition
is changed from 'not Empty' to‘ 'Empty'. As the music is interrupted, the play intended by the
composer can not be assured.
Interrupt process of this bit:
(1) When bit3 of this address, lilFormat, is "H", lliFormat interrupt is processed at first,
{2) If melody data are transferred completely, the music stops when bit0 of this address, BUSY, is setto "L".
(3) When playing music, data are written in the FIFO (it is preferable that the FIFQ is written to nearly full).
{4) This bit Is cleared.
Bite: Nearly Empty FIFO Nearly Empty. bit (interrupt source)
‘ "H" indicates that remaining data size ih sound source FIFO has reached to the value set in
MIDI FIFO control register (address 0x08). This bit is set to "H" when the FIFO condition
is changed from 'not Nearly Empty' to 'Nearly Empty’.
Interrupt process of this bit:
(1) This bit is cleared.
(2) As the FIFQ is nearly empty, data are written in the FIFO (it is preferable that the FIFO is written to nearly full).
Bit5: Nearly Full FIFO Nearly Full bit {Interrupt source)
“H" indicates that remaining data size in sound source FIFQ reaches to the value set in MIDI
FIFO control register (address 0x08), This bit is set to "H" when the FiFO condition is
changed from 'not Nearly Full’ to 'Nearly Full". )
Interrupt process of this bit:
(1) This bit is cleared.
(2) As the FIFO is nearly full, writing data to the FIFO is stopped.
Bit4: LED LED bit (interrupt source)
"H" Indicates that a tone of Track No.0 and Voice No.0 is generated while playing music.
interrupt process of this bit:
(1) This bitis cleared.
{2) When Interrupt occurs, LED output Is set to "H".
LED output is set to “L" by writing "L" in bit8 of address 0x19.
Bit3: llFormat  lllsgal Format bit '
"H" indicates that Empty is detected in playing data format,
. ) "H" causes abnormal sequencer siop and it can be started by sending music data again.
- Interrupt process of this bit:
(1) This bit is cleared. The FIFO is set to Empty.
(2) Return to the process of FIFO Empty (bit7 of this address).
When writing data In the FIFO, be sure to write data from the top of the format.
Bit2: Empty Area Empty area '
"H" indicates that pointer of the remaining music data is In Nearly Empty area.
Bit1: Full Area  Full area
"H" indicates that polnter of the remaining music data is in Nearly Full area.
BitQ: BUSY Busy bit
"H" indicates that the muslc is playing or the sequencer is operating.
This bit Is set to "L" when the tone is stopped by setling sequencer stant bit (bit0 of 0x04) to
"L*, or by FIFOempty or Tmute.
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[Write] .
Bit7: Empty Clear Writing "1" clears the Empty bit,
Bit6: Nearly Empty Clear  Writing "1* clears the Nearly Empty bit.
Bit5: Nearly Full Clear Writing *1" clears the Nearly Full bit.
Bit4: LED Clear Writing "1" clears the LED bit.
Bit3: WFormat Clear Writing "1" clears the Ilegal Format bit.
Don't write "1" except when llegal Format bit is “H".
Bit2: MIDI FIFO Clear Writing "H" initializes MID} FIFO register.
I this bit is changed in playing, the melody can not be assured.
Bit0: MIDt Sequencer Start  Sequencer startbit ~ Writing "H" starts the sequencer.
" Writing "L" stops the sequencer.
When writing "H" In Bit[7] Reset, this bit must be "L".
If this bit is changed while playing, the meledy sound is stop.
Address 0x05 ADPCM FIFO Status/Bit Clear reglster (Read/Write)
[Read] .
Bit7: Empty FIFO Empty bit (Interrupt source)

"H" Indicates that ADPCM FIFO is Empty. This bit is set to "H" when the FIFO condition is
changed from 'not Empty' to 'Empty'.

Interrupt process of this bit:

(1) This bit is cleared.

(2) When bitD of this address, BUSY, is changed to "L", the music stops.

When the FIFO is Empty, ADPCM accept no additional data.
(3) Write *L" in bit0 of this address, ADPCM Start.
Bitg: - Nearly Emply FIFO Nearly Empty bit (Interrupt source)
"H" indicates that remalning data size in ADPCM FIFO reaches 1o the value set in ADPCM

FIFO control register (address 0x08). This bit is set to "H" when the FIFO condition is
changed from ‘'not Nearly Empty' to 'Nearly Empty'.

Interrupt process of this bit: :

(1) This bit is cleared.

(2) As the FIFO is nearly empty, data are written in the FIFO (it is preferable that the FIFO is written to nearly full).

Bits: Nearly Fult  FIFO Nearly Full bit (Interrupt source)
" *H" indicates that remaining data size in ADPCM FIFQ reaches to the value set in ADPCM

FIFO control register {(address 0x09). This bit is set to *H" when the FIFO condition Is
changed from 'not Nearly Full' to 'Nearly Full'.

Interrupt process of this hit:

(1) This bit is cleared.

(2) As the FIFO is nearly full, writing data in the FIFO Is stopped.

Bil2: ~ EmptyArea Empty area
"H* indicates that polnter of the remaining music data is in Nearly Empty area.

Bit1: Full Area  Full area
"H* indicates that pointer of the remaining music data is in Nearly Full area.

Bit0: BUSY Busy bit
"H" indicates that ADPCM Is playing.
This bit is set to "L" when the tone is stopped by FIFOempty or Tmute.
When 8 bytes of FIFO data is 0x00 successively, it is judged to be abnormal data, the music
is stopped and this bit is set to “L". ‘
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[Write]
Bit7:
Bit6:
Bit5:
Bit2:

Bit0:

Address
|Read)]
Bit1:

BitO:

{Write)
_Blt1 :
Bito:

Address
Bit7:

Bit6:

Bit5:

Bita:

Address
Bit[7:4]

Empty Clear Writing *1" clears the Empty bit.
Nearly Empty Clear  Writing "1" clears the Nearly Empty bit.
Nearly Full Ciear Writing "1" clears the Nearly Full bit.
ADPCM FIFQ Clear ~ Whiting "H" Inltializes ADPCM FIFO register.
if this bit is changed while playing, the melody can not be assured.
ADPCM Start Writing "H" starts ADPCM play.
Musie is not stopped until the FIFO is empty or "1" is written in Tmute (bit0 of address 0x00).

0x06 Timer Status/Bit Clear register (Read/Write)

Call Back INT (Interrupt source)
*H" indicates that the sequencer detects "Call Back Message".(show page24)
Interrupt process of this bit:
(1) This bit is cleared.
(2) *Call Back Message Status' in address OxOF Is read
Interval INT (Interrupt source)
"H" indicates that an interrupt has occurred with an interval of "Play Interval Time INT Value®.
Interrupt process of this bit:
(1) This bit Is cleared.

Call Back INT Clear ~ Writing ¥1" clears the Call Back INT bit.

Interval INT Clear Writing "1" clears the Interval INT bit.
0x07 Sequence Control reglister (Write only}
Reset Firmware reset "H" write operation initializes the sequencer and nearby circuits.

After writing "H”, this bit is automatically set to “L" internally.
After writing "H", the following CPU can be accessed instantly.
Reset range: Sequerncer, FIFO, Wave.gen, and Address 0x04,0x05,0x086 register,
The register not specified above holds the original value.
Whan playing a melcdy stops, set thls bit to "H".
Standby  Standby mode "H" write operation sets the IC to standby mode.
"L" write operation cancels the standby mode.
It this bit is changed while playing, the melody can not be assured.
Anout Dis  Anout Disable bit *H" write operation sets Anout (L/R/Mono) to Hi-z.
"L" write operation sets Anout {L/R/Mono) to output. (default)
If this bit is changed while playing, the melody can not be assured.
Anout Mono Dis  Anout Mono Disable bit "H" write operation sets Anout (Mono) to Hi-z.
"L" write operation sets Anout (Mono) to output. (default)
J it this bit is changed while playing, the melody ¢an not be assured.

0x08 MID! FIFO Control reglster (Write only)
Nearly Full Setup When the remaining space size in MIDi FIFO reaches to the value set in these bits, 'Nearly

Full' (bit5 of address 0x04) Is set to "H".

Bit[3:0]

"1000" - Remaining space is set to 1/16 of FIFO capacity.
"0100" - Remaining space is set to 1/8 of FIFO capacity. (default)
"0010" - Remaining space Is set to 1/4 of FIFO capacity.
"0001" - Remaining space is set to 1/2 of FIFO capacity.
Others - Do not usell
Nearly Empty Setup ~ When the remaining data size in MID! FIFO reaches to the value set in these bits, *Nearly
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Empty* (bit6 of address Ox04) is set to "H".
: "1000" - Remalning data slze Is set to 1/16 of FIFO capacity.
*0100" - Remaining data size is set to 1/8 of FIFO capacity. (default)
"0010" - Remaining data size is set to 1/4 of FIFO capacity. .
"0001" - Remaining data size is set to 1/2 of FIFO capacity. ‘
Others - Do not usel!
Address 0x09 ADPCM FIFQ Contro] register  (Write only)
Bit[7:4] Nearly Full Setup When the remalning space size in ADPCM FIFO reaches o the value set in these bits,
‘Nearly Full' (bit5 of address 0x05) is set to “H".
"1000" - Remaining space is set to 1/16 of FIFO capacity.
"0100" - Remaining space Is set to 1/8 of FIFO capacity. {default)
"0010" - Remaining space s set to 1/4 of FIFO capacity.
"0001" - Remaining space Is set to 1/2 of FIFQ capacity.
Others - Do not use!!
Bit[3:0] Nearly Empty Setup ~ When the remaining data size in ADPCM FIFO reaches to the value set in these bits, 'Nearly
Empty' (bit6 of address 0xC5) is set to "H".
"1000" - Remaining data size Is set to 1/16 of FIFO capacity.
"0100" - Remaining data size Is set to 1/8 of FIFO capacity. (default)
"0010" - Remalning data size Is séet to 1/4 of FIFO capacity.
"0001" - Remaining data slze is set to 1/2 of FIFO capacity.
Others - Do not use!!
Address Ox0A MIDI FIFO Window register (Write only)
Bit[7:0] MID FIFO Window Melody data FIFO window
Data written In this register are stored in the sound source FIFO,
After writing, the write pointer is incremented.
Address . 0x0B ADPCM FIFO Window register  {Write only)
Bit[7:0] ADPCM FIFO Window Melody data FIFO window
Data written in this register are stored in the ADPCM FIFO,
Atter writing, the write pointer is incremented.
Address 0x0C Time setup register (1) {Write only)
Bit{7:0] time setup Set a frequency dividing ratio to prepare 128 kHz required for the sound source from MCLK.
For 13 MHz of MCLK, set the register to 0x66.(default)
For 14 MHz of MCLK, set the register to 0x6D.
For 16 MHz of MCLK, set the register to 0x7D.
< For 18 MHz of MCLK, set the register to 0x8D.
. Caleulation: The register is set to MCLK/128 kHz
Address 0Ox0D Time getup reglster (2) (Write only)
Bit[7:0] time setup J Set a frequency dividing ratio to prepare 44.1 kHz required for the sound source from MCLK.
For 13 MHz of MCLK, set the register to 0x27.(default)
For 14 MHz of MCLK, set ths register to 0x3D,
For 16 MHz of MCLK, set the register to Ox6B.
For 18 MHz of MCLK, set the register to 0x98.
Calculation: The register is set to MCLK/(22.05 kHz x 2)-
For 12.5 MHz - 18 MHz of MCLK, setting of 9th bit is not required as it is always fixed to "1".
Only lower 8 bits are to be set.
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Address
Bit}3:0)

Address
Bit|7:0]

Ox0E Interval Timer Interrupt (Write)
Play Time Interval Value During the MID! Sequencer Start (Address 0x04 bitG) ='1*, time is counted, and
interrupts occur with the iiming specified in this register.
"0000" - No interrupt in ptay time, {default)
"0001" - Interrupt occurs every 5 ms.
"001x" - Interrupt occurs svery 10 ms,
"01xx" - Interrupt occurs every 50 ms,
. "1x" - Interrupt accurs every 100 ms.
0xOF Call Back Message Status (Read only)
Call Back Message Status Indicates status of the current message.
Maintain that until next one received.

For Call Back Message, see Play Data Format in the next chapter.

Address
Bit[4:0]

Address

Address
Bit[7]

Address
Bit{7:0]

Address

0x10 Wave Select register (Write}

Wave Salect "0000" - Wave.gen O is selected. (default)

"0001" - Wave.gen 1 is selected.
"0010" - Wave.gen 2 is selected.
"0011" - Wave.gen 3 is selected.

"1101" - Wave.gen 13 is selected.
"1110" - Wave.gen 14 is selected,
_ "1111" - Wave.gen 15 is selected,
Dx11° Ox18 Wave.gen register (Read/Write)
These register directly accesses the sound source intarnal register (SRAM).
To write PitchBend, write In order of 0x13 and Ox14. '
0x19 LED Control register (Write only)
LED ON Write "H" in this bit to set LED output terminal to "H",
When LEDINtEnD (bit4 of address 0x03) is "H", LED output is set by OR signal with LEDON
by the sequencer.
Write "L" in this bit to set LED output terminal to "L",
ox1C ADPCM rate register (Write only)
ADPCM rate Set a frequency dividing ratio to prepare 24 kHz required for the ADPCM from MCLK.
For 13 MHz of MCLK, set the register to Ox1E..(default)
For 14 MHz of MCLK, set the register to 0x47.
For 16 MHz of MCLK, set the register to 0x9B.
_ For 18 MHz of MCLK, set the ragster 1o OXEE.
Caiculation: The register is set to MCLK/24 kHz
For 12.5 MHz - 18 MHz of MCLK, setting of 10th and 8th bit is not required as these are always fixed to
. "10". Only lower 8 blts are to be set.
Ox0A” 0x0${0x1 D" 0x7F Reserved for future use. Do not access these addresses.
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2. Melody data format
The CPU indicates the format of the data stored in RAM (FIFQ).
Select from either of two data formats.
Select Whether to use AN1 or AN2 bit.

[Format A] In this format, note-off time is calculated and controlled from tone length data with the sequencer. Therefore, no
note-off message is required.
Note message format (7 bytes)

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
: Delta Time
Track Number 0 - 255 .
Voice Number l Key[5:0]
‘ Tone (Expansion code *Length of 6 Bytes)
- Key[6] L-Volume
,Mute Extension R-Volume
Length of sound [Gate Time} Unit: Delta Time
[Format B]  In this format, note-onfoff is controlled with note-on messages and note-off messages.
Note on message format (6 bytes) )
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 8it0
Delta Time
Track Number 0 - 63 l Volce Number
ToneON I Keyl6:0] }
Tone (Expansion code)
- L-Violume
Mute I - R-Volume
Note on message format (3 bytes)
Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bitt Bit0
» Delta Time
Track Number 0 - 63 Voice Number
[ToneOFF | Key[6:0]
Description of format

Delta Time (Common to format A and B)
. Each sefling in the A time register is called 1 A time, which indicates the amount of time that
N has elapsed since the previous event.
) Track Number (Common to format A and B)
: ndicates the sequence in which tracks are played (0, 1, 2, etc.)
Voice Number (Common to format A and B)
7 . Indicates voice number in current track,
Key[6:0] (Commen to format A and B) .
¢ Indicates the key (scale) of sounds being generated. [Refer 1o "5, Key data” for the details
(page30/41).)
Tone {Common to format A and B)
:0x00" 0xF9 make to indicate the tone of the sound source.
0xFA” OxFF make an expansion code.
Expansion code is 6 bytes in length.
L-Volume (Common to format A and B)
:Volume of left channel. The amplitude of analog output is proportional to this value.

rev. ; D
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R-Volume (Common to format A and B)

: Volume of right channel. The amplitude of analog output is proportional to this value,
Mute (Common to format A and B)

¢ Mute setting Specified tone is noted-off, then muted,
Tone On/Oft {Format B only)
: Tone ON/OFF control 1: Tone on or expansion code
0: Tone off

Sound length (Format A only)
. indicates the length of a generated sound. This is expressed as the A time.

When sound iength is OxFF, It is based on the extension of the sound length being done in

the rest, and pronunciation at this time is protected [any case], tco.
Extension (Format A only)
¢ 0:NOP
1: It is shown that the extension of the sound length is dons in the rest.
The control which Is equal to the time when sound head is 0xFF is done.

[Call Back message] (Common to format A and B} } ‘ :
Bit7 Bit6 BIt5 Bit4 Bit3 Bit2 Bit1 Bit0

Delta Time

0x00

0x80

OxFA

0x00

Status

" When this message is received, an interruption occurs.
The status of this message Is expressed in the register address OxOF.

[Pitch Bend message] (Common to format A and B) )
Bit7 ~ Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Delta Time

Identical 10 2nd byte of fonmat A or B respectively

Identical to 3rd byte of format A or B respectively

OxFB .

— | keyisicy) | [ +i— | snifig]

Shift7:0}

This message makes the settings for performing Pitch Bend.
The bit [1) of the upper byle Is assigned to the polarity +/- and sets the shift for the KEY at Note On.
1LSB Is 100/32[sent], and 10 bits are effective.The range is +/-1596[sent).
When this message (Pitchbend) and the Note On message targeted by this message occur at
. the same time (where Delta Time = 0), write the Note On message first and then the

Pitchbend message into the FIFO. The sequencer disregards the Plichbend message if it

" recsives the Pitchbend message without the targeted Note ON message.
‘): In the format A, set Key[6] to Bit6.

+/- shift [9] Shift [8:0]

1 0-0000-0000 | -(512* 100/ 32) [sent]
1 1-1111-1110_ | -(2* 100/ 32) [seni]
1 1-1111-1111 | {1 * 100/ 32) [sent}
0 0-0000-0000 0 [sent]
0 0-0000-0001 | {1*100/32) [sent]
0 0-0000-0010 | (2*100/32) {sent]
0 1-1111-1111 (511 *100/ 32) [sent]
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[Vib message] (Common to format A and B}

Bit7 Bit6 Bit5 Bit4 8it3 Bit2 Bit1 Bit0
Delta Time
Identical to 2nd byte of format A or B respectively
Identical 1o 3rd byte of format A or B respectively
OxFC
— Keyl6}t1) | —
‘0" Vib
This message sets Vibrato to generated sounds.
This setting is effective from the time this message has just been received.
The original sound is assigned to Vib = “00000000", and the quantity of vibrato is adjusted In
128 steps of Vib[6:0] and Vib[?7] is fixed “0"..
When this message (Vib) and‘the Note On message targeted by this message occur at the
same time (where Delta Time = 0), write the Note On message first and then the Vib
message into tha FIFO. The sequencer disregards the Vib message if it receives the Vib
message without the targeted Note ON message.
*1: In the format A, set Key|6] to Bit6.
[NOP message] (Common to format A and B)
Bit7 BIt6 BitS Bit4 Bit3 ) Bit2 Bit1 Bit0
Delta Time
0x00
0x80
0xFD
0x00
0x00

. Message to specify no operation. This Is used to adjust Delta Time.

For example, 1o start an event X when Delta Time = 500 is elapsed after a previous event.
After sending a NOP message, FF,00,80,FD,00,00, send format data of event X with Delta Time = 145.

[Atime message] (Common to format A and B)

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Delta Time
0x00
0x80
OxFE
Atime (U)
Atime (L)
Setting Atime that was turned into be common in performance data.
Accordingly, Track Number and Voice No are disregarded.
e The information of a performance date overal! is made.
Integerdbits+decimal7bits, total 16bits with unit [ms].Range is 0.125 to 511 [ms).
The time below Is assigned 1o each bit, and sum of these times is equal to Delta Time {in ms).
- Atime (U)
256 | 128 | 64 | 3 | 6 | 8 [ a4 | 2
Atime (L)
1 [ wve [ "t T /8 | 146 | /32 | 4 | 1128
For example,when Delta Time is 10.25 ms, Atime(U) = 0x05, Atime(L) = Ox20.
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[TimeBase message] {Format A only)
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bit1 BitQ
Delta Time
Track Number 0~15

Ox00 .
OxFF
Ox00

TimeBase

Whether each track Is what times were shown with “Atime message” Is set up.
Accordingly, Voice number disregarded and the information of each track number s made.
Only the sound length of Format A (Gate Time) is controlied by this message.
Yet, only track0 to 15, “Time base” is handled as 110b in the track15 of after.
Appropriate sound length setting is required.
TimeBase[2:0) 000b = x64

001b = x32

010b = x16

011b = xB

100b = x4

101b = x2

110b = x1

other = Don't use !

For example, when TrackD Atime=X and Track1 Atime=4*X, set Atime message above 10'Atime=X'.
In this case, Track1 will be processed in 1/4 Atime of actual Atime.
This message set TimeBase=110b(x1) for Track0 and TimeBase=100k(x4) for Track1. With this method,

tone length of original data of both Track0 and Track1 are set directly in 7th byte of the note message
tormat.
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3. Standby general operation
Address0Ox07, Sequence Control register bit{6);
*1” write operation sets this IC to standby mode.
When standby mode:
MCLK(input} is gated. {(MCLK can be in Hi-z condition.)
Analog block sleep.

Al the control registers do not move (except address 0x07, Sequence Contro! register bit{6]).

Standby setting procedure
Standby when playing music
1. Write "H" in bit1 of address 0x00 (muting to avold noise).
2, Write "L" in bit0 of address 0x04 (stop MIDI sequencer).
3. Write "H" in bit7 of address 0x07 (reset).
4. Write "H" in bit6 of address 0x07 (standby).
_ Then the IC is in standby mode and MCLK can be stopped.

Standby release procedure
1. Write "L" in bit6 of address 0x07 (standby release).
2. Activate MCLK, if stopped.
3. Write "H" in bit7 of address 0x07 (reset).
Then standby mode is released to aliow playing music by setting registers.
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4, Tone data table

The tone data is shown below. )
These correspond to the tones in the melody data format. (4th byte of format A and format B. Address Is 0x11 for CPU direct.)

SD{7:0] instrument SD|7:0] Instrument $D[7:0] Instrument
0x00 Acoustic Grand Piano 0x30 String Ensembles 1 0x80 EX(rain}
0x01 Bright Acoustic Piano Ox31 String Ensemblas 2 Ox81 FX2({soundirack) |
ox02 Electric Grand Piano ox32 Synth Strings 1 Ox62 FX3{crystal)
0x03 Honky-tork Piano 0x33 Synth Strings 2 0x63 FX4{atmosphere)
0x04 Etgctric Plano 1 0x34 Choir Aahs 0xB4 FXE(brighineas)
Ox06 Electric Piano 2 0x35 Voice Oohs 0x85 FX68(gobling)
Ox08 Harpsichord 0x36 Synth Voice Ox68 FX7{echoss)
ox07 Clavi 0x37 Orchestra Hit 0x67 FXBisci-f)
Ox08 Celasia 0x38 . | Trumpst Ox68 Sitar
0x09 Glockenspis] 0x39 Trombone 0xg8 Banjo
Ox0A Music Box Ox3A Tuba OxBA Shamisen
0x0B Vibraphone 0x3B Muted Trumpet 0x68 Koto
0x0C Marimba 0x3C French Horn oxecC Kalimba
0x0D Xylophone ox3D Brage Saction 0x8D Bagpipe
Ox0E Tubular Bells Ox3E Synth Brass 1 Ox6E Fiddte
OxOF Dulcimer Ox3F th Brass 2 OxtF Shanai
ox10 Orawbar Organ Ox40 Soprano Sax 0x70 Tinkle Bell
Ox11 Percussive Organ Ox41 Alto Sax 0x71 Agogo
ox12 Rock Organ 0x42 Tenor Sax Ox72 Steel Drum
0x18 Church Organ 0x43 Baritone Sax 0x73 Woodblock
Ox14 Read Organ Oxdd Oboe 0x74 Taiko Drum
Ox16 Accordion 0x45 English Horn 0x75 Melodic Tom
ox18 Harmonica Ox46 Bassoon ox76 Synth Drum
0x17 Tango Accordion Ox47 Clarinat ox77 Reverse Cymbal
0x18 Acoustic Guitar {mylon Ox48 Pigeolo 0x78 Guitar Fret Noise
Ox19 Acoustic Guitar (stee! 0x49 Fiute 0x79 Breath Noise
Ox1A Eloctric Guitar (ja22) OxAA Recorder Ox7A Senshore
0x1B | Electric Guiter {clean) 0x4B Pan Flute 0x78 Bird Twaet
0x1C Electric Guitar {muted 0x4C Blow Botlle ox7¢ Telephone Ring
oxiD Overdrive Guitar Ox4D Shakuhachi 0x7D Helcopter
Ox1E Distortion Guitar Ox4E Whislle OX7E Applause
OIF Guitar Harmonics Ox4F Ocarina Ox7F Gun Shot
’_oxz_o Acoustic Bass Ox50 Lead1(squere) :
021 Electric Bass (finger) 0x51 Lsad2{sawicoh)
On22 Electric Bass (pick) 0x62 Lead3(calliopa)
0x23_ Fretiess Bass Ox53 Laad4(chit)
e . Ox24 Slap Bass 1 OxS54 Lead5S{charan,
e ox25 Slep Bass 2 Ox65 Lead6(voice}
0x28 nth Bags 1 56 Lead7(fifths)
0x27 Synth Bass 2 0x57 Lead8(bass+ead
ox28 Violin 0x58 Pad1(new age’
0x29 | Viola 4 x50 Pad2(warm)
0x2A Cello Ox5A Pad3{polysynth)
Ox2B Contrabass Ox5B Pad4(choir)
ox2C Tremolo Strings Ox5C PadS{bowed)
0x2D Pizzicato Skings 0x5D Pad8(metaliic)
Ox2E Orchestral Harp OxSE Pad7{halo}
Ox2F Timpanl Ox5F. Padagtwesg}
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$D[7:0) Instrument SD[7:0] Insirument SD[7:0] Instrument
0x80 Acoustic Bass Drum 0xBO Cursor move sound (Long} OxED Special rectangie (no ENV)
Ox81 Bass Drum OxB1 Beep {Normal) OxE1 Sin {1.65)
oxg2 Side Stick 0xB2 Beap (Quler space) OxE2 Sin {0.85)
Ox83 Acoustic Snars 0xB3 Siren 1 OxEQ Sin (no ENV) '
OxB84 Hand Clap 0xB4 Character power up_ 0xE4 Reserved
. 0x85 Electric Snare 0xBS Character gat OxES Reserved
0x88 Low Floor Tom 0x88 Up 0xE6 Reserved
0x87 Closad Hi-hat 0x87 Down OxE7 Agserved
0x88 High Fioor Tem OxB8 Luffin OxER Reserved
Ox89 Pedal Hi-hat 0xBY Scream OxE§ Reservad
OxBA Low Tom 0xBA Pretty OxEA Reserved
OxB8B Open Hi-hat O0xB8 Mystery OxEB Ressarvad
Ox8C Low Mid Tom 0xBC Robot OxEC Reserved
0x8D High Mid Tom OXBQ Foot step OxED Reserved -
OxBE Crash Cymbalt OxBE Charatter rolation OxEE Reserved
OxBF High Tom OxBF Charactar jump DxEF Reserved
Ox80 Ride Cymbal 1 oxCo Laser gun (Short) OxFO Resgrved
0x91 Chinese Cymbal O0xC1 Hit1 thard) OxF1 Resarved
| 0xB2 Ride Bell 0xC2 Hit2 (nolsa) OxF2 Reserved
0x93 Tambouring 0xC8 Bomb (Short) 0xF3 Resarved
0x94 . | Splash Cymbat 0xC4 Bomb (Long) OxfF4 Reserved
Ox95 Cowbell 0xC§ Monster damage OxFS Reserved
0x96 Crash Cymbal2 0xGé Robot damage OxF6 Reserved
0x07 Vibra-siap 0xC7 Character fade out OxF7 Reservad
O0x98 Ride Cymbal2 OxC8 Engine OxF8 Reserved
0x09 High Banpo OxCo Approach (fade in) 0xF8 Resorved
| 0x0A | LowBongo OXCA | Take oft {tada o) OxFA | Ressrved
0x08 Muts Hi Conga oxce Spaca {fiter drown) OxFB Reserved
0x9C Open Hi Conga 0xCC Science (Hi drown) OxFC Resarvad
0x9D Low Conga 0xCD Bubble OxFD Reserved
Ox9E High Timbale . OxCE _ { Drop_ OxFE Ressrved
Ox9F Low Timbale 0xCF Resserved OxFF Reserved
CxAQ High Agogo 0xDO Reserved
OxAY Low Agogo OxD1 Reserved
OxA2 Cabasa OxD2 Reserved
OxA3 Maracas xD3 Reserved
0xA4 Short Whistls O0xD4 Reserved
OxAS Long Whistle 0xD5 Reserved
OxA8 Shon Guiro oxDe Reserved
OxA7 Long Guiro 0xD7 Resarved
OxA8 Claves oxD8 Reserved
v, OxAS Hi Wood Block oxDo Reserved
- t M OxAA Low Woog Block O0xDA Reserved
OxAB Mute Cuioa oxDB Reservad
| OxAC Opan Guic OxDC Ressrved
OxAD Mute Triangle oxDD Reserved
OXAE | Open Trangle O3DE _ | Special rectangle (1.63)
OXAF Cursor move sound (Short) 0xDF Specisl ractangle (0.85)

Note) The following assignments set Compact MIDI format compatibility for the above tones.
Tone bank 2 & tone data 0 to 63 are assigned to 0x00 to 0x3F in SD [7:0).
Tone bank 3 & tone data 0 to 83 are assigned to 0x40 to 0x7F in SD [7:0).
Tone bank 52 & tone data 0 to 31 are assigned to OxAF 10 0xCE In SD [7:0}.
Tone bank 62 & tone data 0 & Key data 0 to 46 are assigned to 0x80 to OXAE in SD {7:0).
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5. KEY data (KEY)
The KEY data table is shown below.
These correspond to the KEY in the melody data format.
Malody data format Real KEY Aemarks *MIDI Remark *CompactMIDI
Key[6:0) OCTSFT_ KEY

0 Al27.5Hz) 21 0

1 AR 22 1

N N - 2 .

63 82 63

) 83 62 ]

12 Al55Hz] a3 0

13 A¥ 34 1

- N - 9 "

73 o4 61

74 95 __ 82

24 A[110Hz] 45 o

25 Y] 46 1

- . . 0 R

85 106 61

58 107, _ 62 |

38 Al220Hz) 57 0

ar AR 58 1

s . . . -

97 118 81

98 19 62

[The pronunciation area of the endorse toward each timbre]
Use a key value betwesn KEY lower and upper limits of BUS793KN in this table.

The pronuncistion aras of the enderss
NO. Instrumant MIOf ey BU8772 Ko cmw.y
ml:%“l el u r“:("Evﬂm“ | ow?}{m . pKME}:mii KEY lower llmit KEY upper limit
OCTSFT| KEY Mgx |OCTSET| KEY Hex
0 JAcoustic Grand Piano 21 a5 0 74 -2 [] 80 [4] 50 32
1 Bright Acoustic Piano 21 o5 0 74 -2 (] B0 0 50 32
2 Electric Grand Pisno ] 21 95 0 74 =2 [ :[v] 0 50 32
3 [Honkey-tonk Piano 21 96 0 74 -2 0 80 0 50 32
4 [Eteciric Piang1 28 95 7 74 -2 7 87 0 50 32
5 |Edectric Piano2 28 85 7 74 2 7 87 0 50 32
6 IHarpsichord 49 89 20 68 -1 8 co 9 44 2c
7 cev 38 95 15 74 -1 3 cs [/ 50 32
8 [Colosia 80 85 8 | 74 0 15 F 0 50 a2
] Jockenspiel 72 83 51 62 0 27 1B 0 38 28
10 IMualc Box €0 84 39 83 0 15 F 0 39 27
1) Mbraphone 53 89 32 ¢8 0 8 8 0 44 2c
12 Marinmba 48 84 27 83 0 3 a 0 39 27
13 IXylophone 65 95 44 74 ] 20 14 0 50 32 |
14 [Tubular Bells 60 77 39 56 0 15 [} 32 20
15 |Dulecimer 60 64 39 63 0 15 F 0 39 27
18 [Drawbar Organ 38 95 15 74 -1 3 c3 0 50 32
17 |Percussive Orgén 36 85 15 74 -1 3 o] 1] 50 32
18 [Rock Organ 38 95 15 74 -1 3 c3 0 50 32
19 [Church Organ 2 95 0 74 -2 0 80 0 50 32
20  |Reed Organ 38 83 15 &2 -1 3 c3 o) 38 26
21 [Accordion 53 83 32 62 0 8 8 0 38 26
22  |Harmonica 80 83 39 62 2 15 F 0 a8 26
23 [Tango Accordion 53 89 32 68 8 ] 0 44 2c
24 |Acoustic Guitar{nylon) 40 84 19 63 -1 014 0 39 27
25 oustlc Guitar(stesl) 40 B4 19 63 -1 [o14 0 39 27
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28 [Eleciric Guitar(jazz “:] AN 19 65 1 7 c? o 41 29
27 |Eiwctric Guitar(clemn |- 88 19 85 B 7 c7 0 4 %
28__|Electric Gultar{muted : 88 19 85 -1 7 c7_ 0 41 28
20 |Overdriven Guitar 83 19 62 -1 7 ¢z 0 38 26

30 |Distortion Guiter su 86 18 65 Kl 7 c7 0 41 1. 29 |

31__|Guitar harmonics 40 88 19 65 4 7 c7 0 4 29 .

32 |Acoustic Bass 28 55 7 34 -2 7 87 0 10 A
28 55 7 34 -2 ? 87 0 10 A
28 55 7 34 -2 7 87 0 10 A
26 65 7 34 2 7 87 0 10 A
28 65 7 M -2 7 87 0 10 A
a7 __lstap Bass2 28 55 7 34 2 7 87 0 10 A
38 |Synth Bass 28 [ 7 34 -2 7 87 [ 10 A
39 |Synih Bass2 28 5 7 34 -2 7 14 0 10 A
40 tviolin 55 96 34 74 0 10 A [ 50 32
41 |viola 48 84 27 63 0 3 3 0 39 27
42 lcato 28 72 18 51 R 3 c3 0 27 1B
43 [Contrabass 28 55 7 3 -2 7 87 0 10 A
44 tremolo Skings 28 06 7 75 -2 7 87 0 51 33
45 lPizzicato Strings 28 8 7 75 2 7 87 0 51 33
46 __|Orchastral Harp 23 103 2 82 2 2 82 0 58 9A
47 Imimpani 3 57 15 38 -1 3 ca 0 12 c
48 ring Emsemble1 28 [T 7 75 2 7 87 [ 51 33
49 __ISiring Emsamble2 28 96 7 75 -2 7 87 0 51 3
50 nih String? 36 96 18 75 B 3 ca [} 51 a3
51 th String2 38 8 15 62 1 3 c3 () a8 26
| 62 IchoirAshs 48 83 27 62 0 3 3 0 38 26
53 [Noics Oohs 48 79 27 &8 0 3 3 0 34 22
54 nih Vox 48 84 27 3 o 3 3 0 2 27
55 [orchestra Hit 48 72 27 51 ) 3 3 ) 27 1B
58 lTrumpet 58 94 37 73 0 13 o [ 49 a1
&7 _ [Trombons 34 75 13 54 -1 1 c1 [ 30 1E
58 Iuba 29 55 8 24 -2 8 88 0 10 A
59 IMuted Trumpat 58 82 37 81 0 18° D 0 37 25
80 |French Horn 21 77 20 56 -1 8 ca 0 32 20
01 _ |Brass Section 28 77 16 56 1 3 c3 o 32 20
62 th Brass? 38 83 15 62 -1 3 c3 0 38 26
83 nth Brags2 36 85 15 74 -1 3 [ 0 50 a2
64 oprano Sax 54 87 33 66 0 9 9 0 42 2A
65 jalto Sax 49 80 28 59 [ 4 4 0 38 23
88 [Tenor Sax 42 75 21 54 1 9 co ) 30 1E
87 |Baritons Sax 37 88 16 47 K 4 c4 o 23 17
68 {Obos £8 83 a7 62 13 D 0 38 28
) gish Horn 52 81 3 80 0 7 7 0 36 24
Bassoon 34 72 13 51 -3 1 _Ct o] 27 1B
_ 74 iClarinet 50 83 29 62 0 5 5 0 38 28
e 72__|piceoto 74 95 53 74 ) 2 1D o 60 32
T 73 friute 60 98 29 75 o 15 E 0 51 a3
74 [Recorder 8 o8 30 75 [ 15 E o 51 3
75 |Pan Firte 60 9 39 75 0 15 F [\ 51 38
76 |Blown Bottle 60 83 38 62 0 15 F [ 38 26
77 lshakunachi < 55 84 34 83 [ 10 A 0 ) 27
78 |Whistla 60 96 39 75 0 15 E 0 51 33
79 Ocarina €0 84 39 63 0 15 F 0 ) 27
80 |Leadi{square) 21 95 [ 74 2 0 80 () 50 32
81 |Lead2{sawiooth 21 25 ) 74 -2 [ 80 0 50 32
82 Kead3{caliiope) - 48 06 27 76 0 3 3 0 51 33
89 keaddlchi 48 % 27 75 0 3 3 0 51 33
84 headS(charang) a8 91 27 70 0 3 3 0 48 2€

85 __[Lead6(voice) _ 48 84 27 63 0 3 3 ) 30 27 |
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868 \Lead7{fifths) 36 98 15 75 -1 3 c3 ] 51 k]
a7 Leadd(bass + lead) 21 ] 0 70 -2 0 80 g 46 2€
88 Pad1({new age) 38 96 15 75 -1 3 c3 0 51 33
89 Pad2{warm) 38 96 15 s 21 3 c3 0 5 3
20 Pad3{polysynth) 28 96 15 75 -1 k] c3 0 51 -33
81 {Padd(cholr) 48 84 27 63 0 3 3 0 39 27
92 PadS{bowed) 48 ] 7 75 ] 3 3 0 51 33
3 Pad6({metallic 21 9 g 70 2 1] 80 0 46 2E
84 |Pad7(halo) 36 96 15 % - 3 cs (] 51 23
5 Pads(sweep) 36 96 16 78 -1 3 joic] 0 51 33
96 Fx1{raln) 38 86 16 76 -1 3 c3 0 5 38
87 [Fx2(soundtrack} 36 84 15 63 -1 3 c3 0 38 27
| 98 [Fx8forystal) 60 [ 39 74 0 16 E 0 50 $2
89 [Fxd(atmosphere) 36 86 18 75 a o] 1] 51 3
100 |Fx6(brightness) 36 96 15 75 -1 3 ca ] 51 33
101 |Fx6{foblins) 36 96 15 75 -1 3 c3 0 51 33
102 |Fx7{schoes) 38 83 15 62 -3 3 c3 bs] 38 26 |
103 _ |FxB(sci-f) 38 83 15 62 -1 3 c3 0 38 26
48 77 ] 27 56 0 3 3 0 32 20
48 84 27 63 9 3 3 0 39 27
50 79 29 58 0 [] 5 0 34 22
55 84 34 63 0 10 A [s] 39 27
108 |Kakmba 48 79 27 £8 j¢] 3 3 0 34 22
109 |Bay 38 77 15 56 -1 3 c3 4] a2 20
110 |Fiddle 55 9 34 10 0 10 A 0 46 2E
111 l§h£r_1_a_! 48 72 27 51 0 3 3 0 27 hi:]
112 [Tinide Bell 72 77 51 56 1] 27 1B 0 32 20
113 |Agogo 50 72 39 51 0 15 F (] 27 18
114 sel Drums 52 76 31 55 0 7 7 (4] 3 1F
118 [Woodblock 36 84 15 83 -1 3 c3 ] 39 27
118 [Talko 38 72 15 51 =1 3 c3 0 27 1B
117 [Mekdic Tom 36 94 15 73 -1 3 c3 0 49 3
118  [Synth Drum 36 84 15 73 -1 3 c3 4] 49 3
hal] |;woru Cymbat 36 B84 15 63 -1 3 [ox] [} 39 7
Guitar Fret Nolse 38 72 18 51 -1 3 €3 0 27 18
Braath Noise 36 72 15 51 -1 3 k] 0 27 18°
38 72 15 51 -1 3 c3 0 27 1B
36 72 15 §1 Bl 3 c3 0 27 1B
124 _[Talephona Ring 36 72 15 51 -1 3 Cc3 0 27 18
125 |Helicopter 38 72 15 51 A 3 ca 0 27 1B
126 |Applause 36 72 15 51 -1 3 [ok] 0 27 iB
127 |Gunshot 36 72 15 51 -1 3 €3 (] 27 iB
128 lAcoustic Bass Drum . - 0 0 - - - - - -
. . 1 i - - - - -
. - 2 2 - - - - - -
., - - 3 3 - - - . .
.- 132 [Hand Clay - 4 4 . - - - . .
133 [Electric Snare S [ - - - - - .
134 |tow Floor Tom - - 8 -] - - - - - -
135 |Closed Hi-Hat . - 7 7 - - 3 - - -
138 [High Floor Ton;a_ 4 - - 8 B - - - - - -
137 |Pedal Hi-Hat . - k) 9 - . . - - -
138 |Low Tom . - 10 10 - . . - - -
139 [Open HI-Hat - - 11 sl - - - - - .
140 lLow-Mid Tom - - 12 12 - - - - - .
141 |Hi-Mid Tom - - 13 13 . - - - - .
142 [Crash & ] - - 14 14 . - - - - .
143 |HighTom . - 15 15 - - - - 3 .
144 |Rids Cymbalt - - 18 18 - - - s .
148 hinese Cymbal . - 17 17 - - - - - -
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146 |Ride Bell 18 18 - - . - -
147 [Tambourine 18 19 . . - . .
148 lash Cymbal 20 20 . . - -
149 iCowbell 21 21 - . . . .
150 Crash Cymhai2 22 22 - - - - .
151 |Vibraslap 23 23 . - - . .
152  |Ride Cymbal2 24 24 - - - . .
153 |Hi Bongo 25 25 - - - . -
154  liow Bongo 26 26 - - . - .
155 _ {Muls Hi Conga 27 27 - . - . -
158 _ |Open Hi Conga 28 28 - - - -
157 |Low Conga 29 29 M - - -
158 _ IHigh Timbale 30 30 - . . .
159 jLow Timbale 31 3 - - - . .
180 |High Agogo 32 32 - - - - -
161 |LowAgoge 33 k) - - - - .
182 KCabasa 34 34 - . - - .
183 a5 35 - . - - -
¥ 36 - - - - -
a7 37 - - - B .
38 38 - - - - .
187 _ Rong Guiro 39 39 - . - - .
168 Clavas 40 40 - - - - .
189 i Wood Block 41 41 - - - - -
170 fLow Wood Block 42 42 - - . - -
43 43 . - - - -
44 44 - - . - N
45 45 - - - - -
174 Open Triangle 46 48 - - - - -
175 __[Cursor move sound 3 (Short) 47 47 - - - - -
178 __ ICursor move sound 2 (Long) 48 48 - - - - -
49 49 - - - - .
50 50 - - - - -
51 61 3 - - - .
180 [Character power up 52 52 - - - - -
181 [Character gat 53 53 - - . - -
182 up 54 54 - - . - .
183 |Down 55 85 - - . - .
184 |Lufiin 58 56 . - - - .
185 eam 57 s7 - - . - -
188 _ |Pr 58 58 - - - - .
187 [Mystery 1] 58 . - - . .
188 |Robot &0 &0 - - . A .
188 |Foot step 81 €1 - - - - -
190 [Characler rotation 62 62 - - - . .
191 [Character ump 63 63 - . . . .
192 [Laser gun (Shorl) 64 84 - - . - -
198 {Hitt (Hard 65 85 - - - .
194 |Ht2 {Noisa) 68 68 . - . .
195  |Bomb (Short) 67 14 - - - - -
1] 68 - - . . .
69 89 - . . .
198 _ jRobot damage 70 70 - - - - .
189 __[Characler fade out Nl ya! - - - . .
200  [Engins 72 72 - . N .
201 __ jApproach (Fade in} 73 73 - . . . .
202__ {Take ofi {Fade out) 74 74 B . . . .
Space {Filter drown} 75 75 - - . - -
Sclence (Hi drown) 78 76 . - - - .
| 205 iBubble 77 yid . - . B .
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206 [Drop - - 78 78 - - - - - .
207 [Resarved - - - . . . . . .
208 [Reserved - - - - . - - - - .
200 Reserved - - - - - - - . .
210 [Reserved - - . - . . . . . .
211 |Reserved . - - - - - . - -
212 |Reserved . . . . - - . . .
213 _ |Reserved - - - - - - - . . .
214 [Reserved - - - - - . . . .
215  |Reserved - - - . . . - . . .
216 |Reservad - . - - - - . . .
217 {Reserved - - - - . . . . .
218 [Reserved . - - - - . " . . -
219 |Reserved - - - - . . . .
21 108 0 87 -2 0 80 0 63 3F
21 108 0 87 -2 0 80 0 63 aF
21 108 0 87 -2 [} 80 0 63 3aF
21 i 108 0 87 -2 0 80 0 83 3F
21 108 0 87 -2 0 80 0 83 3F
21 108 [+ 87 2 ] 80 0 63 3F
228 [Reserved - - . . . - . . . .
229 Reserved - - - - . - . . - .
230  Asserved . - . . . . . . .
231 Raserved . - - - - - . . . .
232 [Reservad - - - - - - . . . .
233 {Reserved - - - - . . . . .
234 |Reserved - . - - - - . - - .
235 Ressrved - - - - - - - . . .
236  |Reserved . - - - N - - . . .
237 [Reserved . . . . . - . . . .
238  [Reserved - - - - - . . .
239 |Reserved - - - - - - - - .
240 WFeserved - . . . . - . - . -
‘241 Reserved - - . . - . . . .
242 JReserved - - - - - . . . .
243 [Reserved . . . - . . . .
244 Roserved - - - . - - - - .
246 Reserved - - - - - - . . - .
248 |Resssved - - - - . . . . B .
247  Reserved - . . - - - . - . N
248 Reserved - - - - . . . . .
249  [Ressrved - - - - . - . . . .
250  |Reserved - - - . - - . . .
o 251 |Resarved . - - . - - . . . .
el 252 _IReserved . . . . . . . . .
253  {Reservad - - - - - . . .
254  [Reserved - - - - . . . . .
255 _ |Ressrved - . . - - - . . .
i
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6. ADPCM decoder
This ADPCM performs reproduction with sampling rates of 4KFs and 8 KFs.
Users can produce favorable sound sffects with this decoder.
[Outline of the performanca) .
1) Preset encode data corresponding to this decoder are prepared.
2) In ADPCM FIFO Clear bit, "1* is written,
3) Encoded data are loaded in the ADPCM FIFO. -
4) By writing “1” in the ADPCM Start bit, reproduction starts.
5) Data are continuously sent io the FIFO so that it may not be emptied.
6) Detecting “FIFO empty” or by writing “1" in the Tmute bit stops reproduction from the ADPCM.
7) When ADPCM BUSY="L" is detected, write "0" in ADPCM start bit.
8) Atfter stopping play, execute from step 1) above to start play again.
7. Synchronous melody LED control
LEDOUT terminal is controlled in the following two ways:
1) LEDON by the CPU
Write "1” in address 0x19 to set LED output to "H*.
2) LEDON by melody synchronizing using the sequencer (bit4 of address 0x03, LED IntEnb is set to 1",
When the playing data specified to be main meledy (TrackNo.0, VoiceNo.0) starts, LED output=*H",
The firmware can recognize LEDON by LED interrupt.
In the firmware, this interrupt shall be cleared instantly.
3) LEDOFF
In each case of 1) and 2) above, LED output = "L" by writing "0" in address 0x19.
LED output by melody synchronizing
LED lighting time
< ghting
LEDOUT
; ? )/ﬂ
At tone on Voice0 in Tracko, Writing “0" to address Ox19 bit{4)LED Control,
LEDOUT is asserting. LEDOQUT signal is negated.
)
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8. Playtime control function
This IC is provided with a ptaytime controf function.
An interrupt is generated in the CPU to monitor playtime of a melody.
Interval Timer Interrupt : The built-in interval timer starts to operate when the MID| sequencer starts.
This timer generates an interrupt in the CPU with a value expressed by the address OxOE.

The interrupt with this timer can be used by starting the sequencer after embtying the FIFO.

Call Back Message : The expansion of the sequencer performance data format (OxFA) is used.

generate the interrupt at any arbitrary point.

PRODUCTS TYPE PAGE
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# In case of using this timer, When sound source is directly controlied from the CPU, start the
sequencer to make the timer active.And eampty the FIFO not to make performe to the sequencer.

During performance, when the sequencer detects this messags, it expresses the during-message
status in the register and generates the Interrupt signal. By using this message it is possible to
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[Design memo}
Compact MIDI format processing flow example

Casé of TrackNoO - 15.

No

Tempo of all tracks is common.

Making address 0x00: bit [2JAN1/2 ‘L', a performance
data format selects the format A.

The editing in a gate time
is necessary.

No

The valus of a time base is all b0,

The editing in a gate time Is
uhnecessary. :

@ vaiue of a time base is all
b1z,

Yes

The data of C-MID! |s transiormed 1o performance data ol this IC.

The meseags each of a track is analyzed. It changes to a performance dala format.

It tranaforms it to integer Sbll, minority 7bit.

A tempo messege of C-MIDI each Track from, (60*1000)/(Temp*Time Bese (valus x110) is calculated.

The vslua of the performance dala that made a code 0xFF {Time Base
position 3bit of Time Base of C-MID each Track, is made.

) that

The unification ot the atandard of Delta Time

it caiculates on the basis of 1A lims

that carried out Delta Time insiie 4
with proceasing the front. :

he message of C-MIDI each Track

Track is developad.

An axis Is made or one hour while devaloping each Track, Deita Time within each message Is caiculated.

No

Delta Time tnside a

excoeds 8bit.

Yes

Delta 'I1i'm adjusiment of a periginance data format.

An expanslon code 0xFD (NOP message) is inserted to an approp:

the same time as original Delta Time.

piace of per datato b

<4
Bl

END
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After Track186, and Temp and Time Base are not common.
A

The data of C-MIDI ia transtormed to periormance data of this IC.
Tha massage each of & track s analyzed. [t changes to a performenca dala format.
A tempo massage of C-MIDI sach Track Irom, {60*1000){(Termp*Time Base (value bx110)
is calculated.
1t transforms it to integer 9bit, minority 7bit.
G.C.M of delta ime Integer Bbit, minority 7bit (a unit [ms]) to it transtorms it
OxFF (Time Base message) of an eﬁplnslon code Is set up to fixation value of b110.

The unification of the standard of Delta Time.
It calculates on the basis of 1A time that carried out Dslta Time inside the message of
C-MID! each Track with processing the front,
It calculates on the basls of 1A time that carried out Delta Time inside the messags of
C-MIDI sach Track with processing the front.

Track s daveloped.
An axis is mada for ona hour while developing sach Track.
Delta 'nmn within each message is calculated,

Delta Time inside & No
axceads 8bit.

Delta Time adjustment of a performance data formet.
An expansion code OXFD {NOP messags} is inserted to an appropriate place of
parformance data 10 become the same time as original Daita Time.
Delta Tims adjustment of a performance data format.

o Gate Time Insids a No
axceeds Bbit.
te Time adjustment of a periormance data format.
Performance dala Is inserted to an appropriate place io bacoma tha same time as
original Gate Time,
Delta Time of per dala in immediately after that was Insarted with processing
befors be calculated.
n
END
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[Design memo} 7
Performance data control of FIFO empty
Firmware BUB793KN
1) Performance data is Set performmnce data Ox0A FIFO Window.
written to FIFO.
e Data is accumulated in a FIFO
. INT Occurrence Nearly Full of FIFO
. I
2) Interrupt processing
' Write *1” to 0X04 bit[5)
3) Start sequencer | Clear Nearly Full bit
. Write *1” to 004 bit[0]
\ . .
\ﬂ Start sequencer Start performance
INT Occurrence Nearly Empty of FIFO
I——
|
4) Interrupt processing Write *1" to bitjs]
When normal action N‘M
Carry out 1)+2) P Clear Nearly Empty bit
repeatedly
\ 4
| T Occurrence Empty of FIFO
nlerrupt pracessing ]
Stop sequencer Stop performance
. quon'r;annc:_gata is ‘Set performfince data :
written to FFO. 0x0A FIFO Window
T Data Is accumulated in a FIFO
4 \ 4
\Mm bit|7}
[T ®  Clear Empty bit
Restant sequencer Restart performance
ROHM CO., LTD. {rev.: D SPECIFICATION No. : TSZ202201-BUB793KN-1-2
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[Memo]
Performance data is processed every format block.
If BuB793 detects empty of FIFO with a block each exception actually.
Sequencer stop, Performance discontinuation, sets 0x04bit[3] illegal format.
It must carry out setting after Firm Ware reset 0x04bit[3].
ltis Clear of FIFO. And the sequencer prepares restart.
Accordingly, it's desirable to transmit every a format block.

Format block: means block of note message format
In case of format A is 7 Bytes.

In case of format B,6 Bytes at note on message,3 Bytes at note off
Message.

[Design memo]
For example: To play Drum set of Compact MIDI.

C-MIDI Bank s 62. Tone is 0

Yes

This doesn't require the

This requires the editing of editing of tone data.

tone data.
(This is Drum set.)

C-MID! data ls changed to tone dats of BuB788.

Kay dala add 0x80, and is tone data.

As it ls Key data.
¢
Compact MID! format is changed to performance data format
of thig IC.
.. END
4
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