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1. Overview
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Figure 1-1 MC93CV402 Block Diagram

MC93CV402 is a voice-synthesize IC which has 14 bit digital amplifier inside. And it provides
following two decoders.

Narrow Band SPEEX
4-bit ADPCM

B

SPEEX is a CELP(Code Excited Linear Prediction) based voice en/decoder which is specialized for
voice compression. And it provides variety of bit rates. MC93CV402 can provide dNarrow Bandd(8KHz
and 12 KHz) sampling frequencies.

Besides, MC93CV402 provides 4 bit ADPCM. It is useful to play music or effect sounds.

Especially, it is possible to play both SPEEX and ADPCM sound at the same time. It is useful when
playing voice with background music.

SPEEX and ADPCM sounds can be synthesized with different bit rates. And it is possible to control
playing speed and the each volume separately.

VM(Voice Message) feature is provided. It means it is possible to make a message by synthesize
some voices. It is useful to reduce the duplicated voice data.

MC93CV402 uses an external SPI Flash ROM for sound data. So the ROM size is selectable.
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2. Getting Started

2.1 Hardware Configuration

Chapter 3 and 4 describes packages and pin assignments. And chapter 5 describes hardware
configuration. Especially, /6 Hardware Configurationsois essential to make it work. So please check it
before design your hardware.

2.2 Control

MC93CV402 is controlled by SPI communication. So please read the chapter f6 SPI Control
Commandoand understand how it works. And at chapter 7 Major Functionsoyou can see how to use
major functions such as dnitializationd flayd &topd &olume controlgé etc.

In order to test the SPI communication, there are some test commands. If you read ®x026or ®x036
port by read command O x 416, fBédor 0x03 is returned based on the port number. It is useful to test
the SPI communication. Besides this test is working even without PLL circuit and Serial FLASH ROM.
(Note that if the first byte of the ROM is 0x02, it is not working in normal mode. So if you are not sure
about it, please remove the ROM when you test it.)

Please see the chapter /B SPI testdfor more information.

2.3 Sound Data

MC93CV402 uses a Serial FLASH by SPI communication for the sound data. It is possible to
synthesize the sound data from &AV&files with &/ aveStudiod Please see the manual of &/aveStudiod
in order to know more about it.

May 17, 2010 Ver. 1.6 4
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3. Package And Pin Assignment
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Figure 3-1 Pin map for the 44 pin package (44MQFP)
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Figure 3-2 Pin map for the 28 pin package (28QFN)
pLLc H 1 20 P vss_pwwm
vDD_INT H 2 19 B PWMN
x4 3 18 B pwmpP
xo 4 4 17 B vDD_PWM
vss_INT H 5 16 P RESETB
vbb_ 1o §6 20SOP 15 P Por/miso
vss_ 10 H 7 14 B Pos/ MOSI
POO/SF_SCK H 8 13 B Pos/sck
PO1/SF_SDO H 9 12 P Po4/ssB
PO2/SF_sbI H 10 11 P Po3/SF_ssB
Figure 3-3 Pin map for the 20 pin package (20SOP)
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NABON MC93CV402
Table 3-1 Pin Description
PIN 110 Function @Reset Shared With
RESETB | System Reset - -
Xl I
Resonator or Crystal - -
XO o]
R0OO Serial Flash SCK
RO1 Serial Flash SDO
Port RO. -
RO2 Can be set in input or output mode Hiit units. Ser?al Flash SDI
RO3 e Internal pultup register can be used via softwarg Input Serial Flash SSB
RO4 when this port is used &gput or open drain part SPI SSB
RO5 Open Drain enable register can be used via SPI SCK
ROG software when this port is used aspuitport. SPI MOSI
RO7 SPI MISO
R10 Key Scan 6
R11 Port RL. Key Scan 7
R12 Can be set in input or output mode Hiit units. External Interrup®
R13 o) Internd pull-up register can be used via softwarg Input External Interrupt 1
when this port is used @gput or open drain part
R14 . ) . External Interrupt 2
Open Drain enable register can be used via
R15 software when this port is used as output port. External Interrupt 3
R16
R20 Port R2.
R21 Can be set in input or output mode Hiit units.
R22 o) Internal pultup register can be used via softwarg Input
when this port is used &gput or open drain port.
R23 Open Drain enable register can be used via
R24 software when this port is used as output port.
R30
R31
R32 Port F8. o o Key Scan 0
Can be set in input or output mode HbiL units.
R33 . . Key Scan 1
/O Internal pultup regster can be used via software Input
R34 when this port is used @gut or open drain port. Key Scan 2
R35 Open Drain enable register can be used via Key Scan 3
software when this port is used as output port.
R36 Key Scan 4
R37 Key Scan 5
PWMP )
(0] PWM Driver - -
PWMN
DSCL )
I/O | On Chip Debugger Interface - -
DSDA
PLLC (0] PLL Loop Filter - -
VDD_PWM
Power| Power for PWMoutput
VSS_PWM Note It is ok toconnect
VDD 10 thosethreepowerportsto
Power| Power for 1/O ports - one power sawe Even so it
VSS_IO is more safety then one
VDD_lNT powerport
Power| Power for Internal Operation
VSS_INT
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4. Package Dimension

Note that all dimensions are in millimeter.
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Figure 4-1 44MQFP package diagram
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5. Hardware Configuration

5.1 Interface with Microcontroller

MicroController MC93CV402 +3.3V
32(17 f
VbbP v It directly dri
irectly drives
pwimp | 23308) > tri/e speaker.
31(16) 24(19) >
NRESET »| NRESET PWMN > iiving abilt
35(20) riving ability
SsB 22(12) )| osp VSSP 3 = 240mA@8,
GND
SCK 23(13) ) | sk
SPI FlashROM
SDOUT 24(14)# MOSI SF_SSB 14(11) » SSB
SDIN |« 2515 | miso Sk sck |-11®) »| SCK
SF_MOSI 1209) » MOSI
SF_Miso [« MISO
(*Note: the number within the round brackets is pin number of 20 SOP package)

Figure 5-1 Example of interface with microcontroller
It is recommended to drive the reset signal directly by controller even it is possible to use an

external reset circuit. It makes it possible that the controller can reset it in abnormal situation.

The operating voltage range is 3.0v ~ 3.6v and 3.3v is recommended. Over voltage may cause the
damage on MC93CV402. So please be careful when designing the hardware.

VDD_INT, VDD_PWM and VDD_IO are separated for more safety. But it is ok to connect those
power ports to one power souce.

May 17, 2010 Ver. 1.6 11
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5.2 Clock
MC93CV402 +3.3V
9,36,44(2,6) A
1(3) “ VDD
6MHz
Resonator - 2(4)
X0 3,10,42(5,7)
VSS +
GND
43(1) PLLC
l 20K
250~270pF
T inF
GND GND
(*Note: the number within the round brackets is pin number of 20 SOP package)

The system clock must be 6MHz. Both crystal and resonator are available.

Figure 5-2 Clock circuit

Please make the PLL circuit exactly same with above firigure 5-3a All resister and capacitor values
in the figure are recommended. So please do not change it before you completely understand what

you are doing.

May 17, 2010 Ver. 1.6
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6. SPI Control Command

MC93CV402 is controlled by SPI communication. And one command frame is consisted of three
bytes.

6.1 SPI Timing
min. min. min.
2us | 16us 200us min. | min.
500us|500us
< > >
SSB

min. Next Cmd

8ms

while playing (notel)
SCK | ||||
MOSI :X CMD1 X:X ARG1 X:X ARG2 X
MISO X STS X:X READ1 X:X READ2 X

Max
Internal

. 5us -
Playin
State Idle ying

Figure 6-1 SPI command timing

CMD1: command code ., STS:status flag

,  ARG1,ARG2arguments , READ1,READZreturn data

Falling SSB is a start signal of one command frame. So SSB must falling at starting and rising at
ending.

Over the 500us delay is required between each byte and each command frame.

Note 1) While playing time, the spi command processing can be delayed. So more than 8ms delay
is required between frames.

May 17, 2010 Ver. 1.6 13
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Read dataati Ri si ng
A

SCK |_|:|_||_||_||_||_||_||_|

MOSI XD'OX pr X\ o2 X s X pa X os X os X o7 X
MISO XD;OXDIXDZXD3XD4XD5XD6XD7X

SSB_lj F

6-2 SPI Byte Timing

In SPI communication, the data is valid when SCK is HIGH status. It means data line must be
changed while SCK is LOW status. We call this property as a dolarityd

And idle status of SCK is LOW. Some device uses a opposite signal. We call it as a ®hased

Those dPolarityband d°haseémust be same between the master and slave. Some MCUs are
different and some MCUs can select it.

It is recommendable to make a SPI signal with general purpose I/O ports. Because, It is simple to
implement.

May 17, 2010 Ver. 1.6 14
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6.2 Control Commands

All control commands are started with one of following command codes.

Table 6-1 Command codes

CMD | HEX Function Description
Q 0x51 | Play with bank address 0x51,mm,nn: Play mmnn~th bank.
P 0x50 | Play with bank number 0x50,bank_number,mode
(mode=0x01:single,mode=0x10:repeat)
Play 0x53,which,0x00
S 0x53 | Stop playing (which= 1:speex channel
, which= 2:adpcm channel)
X 0x58 | Cancel all playing 0x58,0x00,0x00
M 0x4D | Speex volume control 0x4D,vol,0x00 (vol= 0x00 ~ Ox7F)
Volume N Ox4E | ADPCM volume control 0x4E,vol,0x00 (vol= 0x00 ~ 0x7F)
\% 0x56 | Volume normalize value 0x56,vol,0x00 (shift value=0x00 ~ 0x0F)
X46,0x X
F 0x46 SPIFlash ROM I(\)/Ialioa (c)iiorfctot?ommunication channel to
bypass mode Serial FLAHS . See ~ 7.8 By Pass Mode
I 0x49 | Read from port 0x49,portl, port2
(0] Ox4F | Write to port Ox4F,port,data
r 0x72 | Read XDATA 0x72,mm,nn: read xdata at Oxmmnn
(read from internal xdata area )
c 0x63 | Read code memory 0x63,mm,nn : read at Oxmmnn in code ROM
Control i 0x69 | Read RAM data 0x69,mm,nn: read at Oxmm in RAM area
D Ox44 | Set DAC sampling value 0x44,mm, XX : §et DAC value with mm
(ddac_con register )
c | ox43 | setplay profile %ﬁg&”{)‘e ZS;L play profile with  mm
argl=0: PLL OFF
K | oxa8 | setPLL argl=L:PLL ON

argl=2: PLL/2
arg1l=0xFE: set PLLD and turn on PLL

All numbers in above table are hexadecimal.

Warning: PLL must be activated b efore send a play command

B

(Send a 0x48-0x01-0x00 command)

Warning: All reading data is returned while next command is sending.

May 17, 2010 Ver. 1.6

15




NABON

MC93CV402

6.3 Control Ports

With the control command 0 x 4 9anhd0 )4 F( 6 ©Od ) i s
nternal statwus. At this ti me

Table 6-2 Control ports

possible to read
e a term 6Control

we

us

HEX Name Description Note

0x00 PLAY_STS | Play status Read only

0x01 “ 87 |” §0x42) return (for testing) Read only

0x02 0x03 0x03 return (for testing ) Read only

0x80 RODA sfr RODA read/writing

0x86 SCCR Clock Control Register See 7.11 STOP Mode

0x87 PCON Power Control Rigster 0x03 : STOP
0x01 : SLEEP

0x9D ROIO sfr ROIO read/writing

0x94 ROPU sfr ROPU read/writing

0x85 ROOD sfr ROOD read/writing

0x84 RODB sfr RODB read/writing

0x88 R1DA sfr RIDA read/writing

0x89 R110 sfr R1IO read/writing

O0x8A R1PU sfr RIPU read/writing

0x8B R10D sfr RLOD read/writing

0x8C R1DB sfr R1DB read/writing

0x90 R2DA sfr R2DA read/writing

0x91 R2I0 sfr R2I0 read/writing

0x92 R2PU sfr R2PU read/writing

0x93 R20D sfr R20D read/writing

0x94 R2DB sfr R2DB read/writing

0x98 R3DA sfr R3DA read/writing

0x99 R3IO sfr R3IO read/writing

O0x9A R3PU sfr R3PU read/writing

0x9B R30D sfr R3OD read/writing

0x9C R3DB sfr R3DB read/writing

0xD9 SF_SPEED | SPI FlashROM Speed read/writing

Play status is consist of following bits.

May 17, 2010 Ver. 1.6
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