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3V, Serial Voice Flash Memory-driving Recording and Playback IC

GENERAL DESCRIPTION

The MSM9888L/9889L are recording and playback ICs that are controlled by a microcontroller
inserial mode, compress voice with the OKI ADPCM system with high tone quality, and directly
store voice data in the serial voice flash momory. These ICs can operate in the range of 2.7 to 3.6
Vand contain a mask ROM. Since the package is small and backup is not needed, these recording
and playback ICs are suitable for voice systems such as handy terminals.

FEATURES

* Serial microcontroller interface
¢ Direct driving of serial voice flash memory
¢ 2-Mbit (MSM9892L), 4-Mbit (MSM9893L), 8-Mbit (MSM9894AL)
¢ Built-in mask ROM for fixed message
¢ Recording time (When the 2-Mbit serial voice flash memory is used)
: Approximately 65 seconds (Fsam=8.0 kHz)
: Approximately 81 seconds (Fsam=6.4 kHz)
: Approximately 130 seconds (Fsam=4.0 kHz)
¢ Playback time for fixed message
MSM9888L : Approximately 15 seconds (Fsam=8.0 kHz)
(Built-in 512-Kbit mask ROM) : Approximately 20 seconds (Fsam=6.4 kHz)
: Approximately 31 seconds (Fsam=4.0 kHz)
MSM9889L : Approximately 30 seconds (Fsam=8.0 kHz)
(Built-in 1-Mbit mask ROM) : Approximately 40 seconds (Fsam=6.4 kHz)
: Approximately 62 seconds (Fsam=4.0 kHz)
¢ Any data can be written to and read from the serial voice flash memory.
¢ Voice analyzing and synthesizing system
: 4-bit OKI ADPCM system, 8-bit OKI non-linear PCM system
(for ROM playback only)
* Sampling frequency (for 4.096 MHz of master oscillation frequency)
: 2.0 kHz, 2.7 kHz, 3.2kHz, 4.0 kHz, 5.3 kHz, 6.4 kHz, 8.0 kHz
¢ Built-in 12-bit A/D converter and 12-bit D/A converter

® Built-in LPF : Attenuation rate of 40 dB/oct

* Master oscillation frequency :4 MHz to 6 MHz

* Supply voltage :27Vto3.6V

* Operating temperature :-10°C to +70°C

¢ Operating current : Up to 15 mA (master oscillation frequency : 6 MHz, supply

voltage : 3.6V)
¢ Number of phrases
Variable message : 63 phrases

Fixed message : 255 phrases

* General-purpose message
Japanese : MSM988L-820
English : MSM988L-819
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* Package :
MSM9888L : 30-pin plastic SSOP (SSOP30-P-56-0.65-K) (MSM9888L-xxxGS-AK)
MSM9889L : 32-pin plastic TSOP (TSOP(1)32-P-0814-0.50-1K) (MSM9889L-xxxTA)
BLOCK DIAGRAM
LOUT AMON FIN FOUT AOQOUT ADIN SG
Y U Y
] |
LIN C (BAOJ L LPF
—O ADC DAC SG
cS TESTO
Dl MCU ﬁDPICM/}DSCMh R102|\ﬁb /1Mb sl
nalyzer/Synthesizer 5 it it
DO F | - yeersy MASK ROM TEST2
SCK
BUSY AV
MON DD
AGND
DVop
Flash Controller Timing Controller DGND
k;/
FRESET FPRT FCS FSCK FDO FDI XT XT RESET
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PIN CONFIGURATION (TOP VIEW)
MSM9888L (Built-in 512-Kbit Mask ROM)
SG[1] 130] AGND
AMON 2] @ [29] LOUT
FIN (3] (28] LIN
ADIN 4] [27] FRESET
FOUT [&] [26] FPRT
AOUT [6] [25] FCS
AVpp [7] 124] FSCK
DVpp [8] 23] FDI
CS[9] [22] FDO
XT [0 [21] DGND
XT (1] [20] BUSY
SCK [12] [19] TEST2
DO [13] (18] TEST1
DI [14] O [17] TESTO
MON [15] [16] RESET
30-Pin Plastic SSOP
MSM9889L (Built-in 1-Mbit Mask ROM)
BUSY [1| [32]NC
DO [2] @ [31]MON
DI [3] [30]DGND
SCK [4 |29 |FRESET
S5 [28]FPRT
RESET [6 | [27]FCS
AGND [7 ] [26 ] FSCK
SG [8] [25]FDI
LIN [9] [24]FDO
LOUT [10] [23]TEST?
AMON [11] [22] TESTH
FIN [12] [21]TESTO
ADIN [13] [20]XT
FouT [14] [19]XT
AOUT [15] [18]DVpp
AVpp [16] 17]NC

NC : No connection

32-Pin Plastic TSOP
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PIN DESCRIPTION

Pin Symbol Type Description
M9888L|M9889L |
141 3 DI I Inputs the 8-bit command data.
13| 2 DO 0 Outputs the 8-hit status data.
12| 4 SCK I Inputs the data transfer clock for the DI and DO pins.
9|5 S | Acceptithe SCK pulse, when CS is "L" level. Does not accept the SCK pulse
when CS is "H" level.
Outputs "H" level during command execution. When driven high, do not input a
20 | 1 BUSY 0 .
command from the external micro-controller.
15 | 31 MON 0 Outputs "H" level during recording or playback.
23 | 25 FDI 0 Connected to the DI pin of the serial voice flash memory.
22 | 24 FDO I Connected to the DO pin of the serial voice flash memory.
24 | 26 FSCK 0 Connected to the SCK pin of the serial voice flash memory.
25 | 27 FCS 0 Connected to the CS pin of the serial voice flash memory.
26 | 28 FPRT 0 Connected to the PRT pin of the serial voice flash memory.
27 | 29 | FRESET 0 Connected to the RESET pin of the serial voice flash memory.
10 | 20 XT I Oscillator connecting pins. When using an external clock, input the clock from
— the XT pin and keep the XT pin open.
11 119 XT 0 . .
Set the XT pin to the GND level in power-down mode.
The LSl is reset and starts oscillation when "L" level is input, keep "L" level during
- oscillation stabilization time. Set to "H" level after oscillation stabilizes.
16 | 6 RESET . o . . -
‘L" level should be input to this pin until power supply voltage is stabilized at
2.7V or more.
113 SG 0 Analog reference voltage (Signal Ground) output pin.
Insert an electrolytic capacitor of 1uF between this pin and AGND pin.
28| g LIN | Built-in OP amplifier's invention input pin. The non-invention input pin is
internally connected to SG.
29 | 10 LOuT 0 Built-in OP amplifier's output pin
4 113 ADIN I Built-in 12-bit AD converter's input pin
2 |11 AMON 0 Connected to the LOUT pin when recording mode, and to the DA converter's
output pin when playback mode. Connected to the built-in LPF's input (FIN pin).
12 FIN I Built-in LPF's input pin
14 FOUT 0 Built-in LPF's output pin. Connected to the AD converter's input (ADIN pin).
6 | 15 AOUT 0 Built-in LPF's output pin. Thi§ is the o.u.tput pin the played back waveform and
connected to the speaker driving amplifier.
17-1921-23| TESTO0-2 I LS| testing pins. Fixto"L".
s |18 DV . Digital power supply pin. Insert a bypass capacitor of 0.1uF or higher between
this pin and DGND pin.
21|30 DGND — Digital DGND pin
7 116 AV . Analog power supply pin. Insert a bypass capacitor of 0.1uF or higher between
this pin and AGND pin.
30| 7 AGND — Analog GND pin
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Power Supply Voltage Vpp Ta=25°C -0.3t0+7.0 V
Input Voltage Vin Ta=25°C —0.3 to Vpp+0.3 v
Storage Temperature TsTa — -551t0 +150 °C

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Condition Range Unit
Power Supply Voltage Vpp DGND=AGND=0V 2.7103.6 v
Operating Temperature Top — —40 to +85 °C
Master Clock Frequency fosc — 40106.5 MHz

ELECTRICAL CHARACTERISTICS

DC Characteristics

Parameter Symbol Condition Min. Typ. Max. Unit
High-level Input Voltage VIH — Vppx0.85| — — v
Low-level Input Voltage ViL — — — | Vppx0.15 V
High-level Output Voltage VoH lon=-40uA Vpp-0.3 — — Vv
Low-level Output Voltage VoL loL=2mA — — 0.45 v
High-level Input Current (*1) l1H1 Vin=Vpp — — 10 UA
High-level Input Current (*2) liH2 Viu=Vpp — — 20 UA
Low-level Input Cerrent (*1) Iy Vi.=GND -10 — — UA
Low-level Input Current (*2) liLo Vi.=GND =20 — — UA
Operating Current lop fOS_C=6'5MHZ' — 4 15 mA

without load
Standby Current oo Atr.)owerdown, MSM9888L| — 1 19 uA
without load | MSM9889L| — 1 Undefined. pA

*1 Applies to input pins excluding XT pin.
*2 Applies to XT pin.
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Analog Characteristics
Parameter Symbol Condition Min. Typ. Max. Unit
D/A Output Relative Error | Vpag | No load — — 5 mV
FIN Allowable Input
Voltage Range p VN o %XVDD o TXVDD v
FIN Input Impedance Rein No load 1 — — MQ
ADIN Allowable Input v 1
Voltage Range ADIN o TXVDD o TXVDD v
ADIN Input Impedance Rapin — 1 — — MQ
OP Amplifier Open Loop Gain Gop fin=0 to 4kHz 10 — — dB
OP Amplifier Input Impedance Rina — 1 — — MQ
OP Amplifier Load
) Routa — 100 — — kQ
Resistance
AOUT Load Resistance Raout — 50 — — kQ
FOUT Load Resistance Rrout — 50 — — kQ
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AC Characteristics

DVpp=AVpp=2.7 to 3.6 V, DGND=AGND=0V,
Ta=—40 to +85°C, fggc=4.096 MHz, fgam=8.0 kHz

Parameter Symbol| Min. Typ. Max. Unit
Oscillation duty cycle fauty 40 50 60 %
1us or longer
. than when
RESET pulse width trsT I — — —
oscillation is
stabilized
RESET execution time Note 1| trex — — 35 ms
Setup and hold time of SCK for CS tcke 200 — — ns
Setup and hold time of CS for SCK took 200 — — ns
SCK pulse width "H" tokH 500 — — ns
SCK pulse width "L" tokL 500 — — ns
Setup time of DI to SCK rise tps 200 — — ns
Hold time of DI to SCK rise toH 200 — — ns
Data definition time to CS fall tese — — 200 ns
Data float time to CS fall tesr — — 200 ns
Data definition time to SCK fall top — — 200 ns
Delay time of BUSY rise to 8th SCK bit rise tesy — — 200 ns
BUSY time at input of command (normal) Note 1| tgRr — 100 300 us
BUSY time at input of REC command (2) Note 1| trecs — — 1 ms
Time from input of REC command (2) to MON rise tRECM — — 1 ms
Time from input of REC command (2) to PRM bit rise tRECR — — 3 ms
BUSY time at input of PLY command (2) Note 1| tprys — — 1 ms
Time from input of PLY command (2) to MON rise trLym — — 1 ms
Time from input of PLY command (2) to RPM rise tPLYR — — 3 ms

During recordin t — 40 65 ms
Time from input of STOP Durinz FT:sh plagyback Note 2 tzizs — — 7500 | s
command to BUSY fall -

During ROM playback Note 2 | tspcs — — 500 us
el I R
command to MON fall -

During ROM playback Note 2 | tspcm — — 500 us
N T I R
command to RPM bit fall -

During ROM playback Note 2 | tspcr — — 500 us

Note 1: Proportional to the period of oscillation frequency fogc.
Note 2: Proportional to the period of sampling frequency fgam.
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DVpp=AVpp=2.7 t0 3.6 V, DGND=AGND=0V,
Ta=—40 to +85°C, fggc=4.096 MHz, fgam=8.0 kHz

Parameter Symbol| Min. Typ. Max. Unit

Time from input of PAUSE Dur?ng recording Note 2 | tpscs — — 500 us
command to BUSY fall Durfng Flash playback Note 2 | tpscs 500 us

During ROM playback Note 2 | tpscs 500 us
Time from input of PAUSE command to VPM bit rise  Note 2 | tpscp — — 500 us
Time from input of STOP command during pauseto  Note 2 tpscp . . 500 us
reset of VPM bit
Time from input of STOP command during pauseto  Note 2
reset of RPM bit tpsoR ! ms
Time from input of STOP command during pause to ~ Note 2 tpscp 1 s
reset of VPM bit
Time from input of STOP | During recording tspcs — 40 65 ms
command durig pause to | During Flash playback Note 2 | tspc — — 500 us
reset of BUSY During ROM playback Note 2 | tspcs — — 500 us
Time from input of STOP | During recording tspcm — 40 65 ms
command during pause to | During Flash playback Note 2 | tspcm — — 500 us
reset of MON During ROM playback Note 2 | tspcm — — 500 us
BUSY time at input of INIT command tinig — 40 100 ms
BUSY time at input of BLKRD command (2) tBRD — — 500 us
BUSY time at input of BLKWR command (3) tBwR — — 500 us
BUSY time at input of DTRW command (2) tpRw — — 2 ms
BUSY time at input of BYTEW command (3) twew — — 300 us
BUSY time at input of BYTER command (2) tweR — — 300 us
BUSY time at input of WEND command twwn — 10 21 ms
BUSY time at input of END command twen — — 300 us

During recording trom — 40 85 ms
Time from input of PDWN | During Flash playback Note 2 | tppm — — 1 ms
command to BUSY rise During ROM playback Note 2 | tppm — — 1 ms

During standby mode Note 1| tppm — — 1 ms
Address control time during ROM playback tap — — 2 ms
Time for delection of phrase by DEL command toEL — 40 50 ms
BUSY time after input of STATUS command tsTA — — 10 us
Time from BUSY being "L" | During Flash playback Note 2 | tpxt — — 1 ms
to stop of external crystal | During Flash playback Note 2 | tpxt — — 1 ms
clock after input of PDWN | During ROM playback Note 2 | tpxt — — 1 ms
command During standby mode Note 1| tpxt — — 100 us

Note 1: Proportional to the period of oscillation frequency fosc.

Note 2: Proportional to the period of sampling frequency fgam.
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TIMING DIAGRAMS
Reset Function

<When the M9888L/M9889L and M989x share the same power supply source>

After powering on the M9888L /M9889L, input "L" level to the M9888L /M9889L's RESET pin.
Then, after M9888L/M9889L's Vpp level stabilizes at 2.7 V or higher, and after trgt time has
passed, input "H" level to the M9888L/M9889L's RESET pin.

<When the M9888L/M9889L and M989xL each use an independent power supply source>
Bring the M9888L/M9889L's RESET pin up to "H" level after satisfying the above timing
requirements and after stabilizing the power supply of M989xL at 2.7 V or higher.

M9888L/ \
M9889L 27\ —t
Vb ; 3
RESET (1)
trsT i
1 |
BUSY (0) 3‘ thex "l
M9BOXL Voo 2N
(SvF) M989xL must be powered on before RESET on

M9888L/M9889IL is released.

Note: Iftheabovetimingrequirementsare notproperly satisfied, M9888L /M9889L's operation
may become unstable due to mal-functionality of internal reset function, which may
cause incorrect data write to M989xL. This may also cause such symptoms as "unable to
record /playback", "message data is missing", etc.

Power-down by the PDWN command (while in "Ready")
DI (1) 777X POWN command
sek () [
s (1)
BUSY (0) $ | |

: ‘ﬁ%’i : tRST
RESET() | o I
When oscillator is used. XT | Oscillz;ting | Oscillating
When external clock is used. XT Clock input i [ Clock input
::;Tﬂ

X Inputting PDWN commandX Executing PDWN command X In PDWN mode X Start oscillatingXExecuting internal reset
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MCU I/f Control Timings

<Timing for Data Write>

CS | 1st Byte / \ 2nd Byte
o1 77770 Y08 YCos Yo o X e X on X oo XZZ 7o X o6 X 05 X o0
no —_HiZ é 12 7

scK N aRaRnEniaalulull///// N iaiail
BUSY 7777 |

Data Input/oM|
disabled

<Timing for Data Read>

I ]

DI /] W 1/ D7 X D6 X D5 X D4 )
DO (__07 X 06X 05X04X03X02X01X00X////]) |

SCK EEsEsEsEsEnEsEsl § Eaialal
BUSY 7777/

Prepare Next data

output data input enabled
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<Timing for Data Write>

S (1)
DI (1) D G D D G
‘ tps toH ‘
|_foke tock | tokn | fokL | ‘ teok | toke ‘
\ \ \ \
SCK (1) 77\ f f ftst VY
BUSY (0) |
<Timing for Data Read>
TS ()
tese t
ﬁ *ﬂ* osF
po(y Mz ¢ D7 ) G G X D0 Tl——
’H~10D
teke tock fokn | Toke fock | foke
| = R A
SCK (1) 7)) f 1 f 7
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Recording by the REC command

DI (1) m REC command (1) X/ ﬁ( REC command (2) W

| | T
: : tRECM

PRM | |
| | e
! ! tRecR

XExecuting REC command (1)X Ready X Controlling addressX Recording

Playback by the PLY command

DI (1) m PLY command (1) W ﬁ( PLY command (2) W
SCK() |

tgr tpLys

MON (1) |
| | e
! ! 1 teiym

PRM | | |
| | L -
! trLvR |
Ready XExecuting PLY command (1)X Ready X Controlling addressX Playing back
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End Recording/Playback without the STOP command

REC/PLY command (1)

REC/PLY command (2)

DI (1) Y IS =X IS

i

—

\ |
! tar ! trece/tpLys
MON (0) | |
| | —
1 1 trecw/trLym
PRM | |
! | |
1 ! trecr/trLYR

Ready XControIIing addressX

Recording

XControIIing address X Ready

Executing REC/PLY
command (1)

Number of recording blocks

10)PNpUOdTWIAS O

16886/18886NSIN

10-16886-188861A3d
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End Recording/Playback by the STOP command

DI(1) 7] STOP command X[/

B tspca N
BUSY (0) |
B tspcm .|
MON (0)
tspcr |
PRM |
Recording/Playing back X Controlling address X Ready
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Pause Recording/Playback by the PAUSE command

DI(I) §< PAUSE command )& N( PAUSE command N N( PAUSE command N N( STOP command N

TULTAERA

SCK (1)
CcS

W

W

S(l)
‘<_t>PSCB ‘<_t>PSCB ‘<_t>PSCB | tpsca |
BUSY (0) ] ] ] L
MON (0) 1 1 1 1 L
| | | o
tpscp tpscp tpscp tspep
VPM | g :—’
Recording/Playingback Exeggﬁmﬂgﬁx Suspended X Recording/Playingback X Suspended X | ><:><Ready

During completion processing

10)PNpUOdTWIAS O

16886/18886NSIN

10-16886-188861A3d
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Transfer data by the DTRW command

DTRW DTRW BYTEW

BYTEW BYTEW BYTER

BYTER

command (1 command (2 command (1 command (2) command (3 command (1
DI() M N N NN k\\x N‘ M\\

o e

T T AL <:

so UM IO
oSy |

| 4 tgr 4TDRW : W ter - 1aR o twew | B tgp ‘tWBR=

Busvo |0 | L ] S F O R O L e

BYTEW command ><

BYTER command

Ready

10)PNpUOdTWIAS O

16886/18886NSIN
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End DTRW mode by the END command

DI (1) 7/ END command X/
SCK (1) |

twen

Ready X _End DTRWmode X Ready

End DTRW mode by the WEND command

DI (1) m WEND command W
SoK() | |

twwn

Ready X Write data to Flash memory and then end DTRW mode
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X Ready

tinig
Initializing Flash memory
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Erase a Phrase by the DEL command

DI (1) 77///X_DEL command (1) Y/, &( DEL command (2) W
soc__ AN A
S0 | | |
BUSY (0) ] I

‘ taR ‘ ‘ tDEL ‘

e —

/~ Executing DEL Executing DEL
Ready X commant (1) X Ready X Gommant (2) X Ready

Output Status Data by the STATUS command

DI (1) 7////)X_sTATUS command X[/ 7,
DO (0) —\ j (Output STATUS data)

socy NN NI

! tsta ‘
Ready XExecuting the commandX:X Outputting STATUS data X Ready
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Setup Recording Time by the BLKRW command

DI (1) 7////XBLKRW command (1){/, //XBLKRW command (2){/

sk I T

X Ready U Ready

Executing the command Executing the command

Output the Number of Recording Blocks by the BLKRW command

DI (1) 77//(6LkRW command (1)(/ JBLKRW command (2]

DO (0)
SCK() |

X Ready X:>< Ready ><0utputtingthe dataX Ready

Executing the command Executing the command
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FUNCTIONAL DESCRIPTION

Serial Voice Flash Memory Configuration

The external serial voice Flash memory consists of the voice control area, voice data area, and user
data area. The desired user data area can be secured by specifying the memory capacity before
recording.

Voice control area ...... This area stores voice control data such as information on addresses of
each phrase. This area uses the first block of Flash memory.

Voice data area............ This area stores voice (ADPCM) data.

User data area............. The user can use this area. This area can be accesed with acommand. This
area can be determined by specifying the number of blocks starting from
the last block of Flash memory.

The user data area and recording time are specified for each block. Each block has a size that is
1/256 of the memory capacity of external serial voice Flash memory.

The serial voice Flash memory consists of pages each has 264 bytes.

Before transfering data that is in the user area specified with theINIT command, specify its page
address with the DTRW command. Transfer data with the BYTEW and BYTER commands while
specifying the byte address.

Serial voice Flash memory model MSM9892L MSM9893L MSM9894AL
MSM9893AL
Serial voice Flash memory capacity 2M bits 4M bits 8M bits
Number of pages 1024 pages 2048 pages 4096 pages
[Page address] [000h to 3FFh] [000h to 7FFh] [000h to FFFh]
Number of usable blocks 255 blocks 255 blocks 255 blocks
Memory capacity per block
Voice data area No. of bits 8192 bits 16384 bits 32768 bits
No. of bits 8448 bits 16896 bits 33792 bits
User data area No. of bytes 1056 bytes 2112 bytes 4224 bytes
No. of pages 4 pages 8 pages 16 pages




OKI Semiconductor

FEDL9888L-9889L-01

MSM9888L/9889L

Shownbelow is an example of space allocation when a single block of the 4-Mbit serial voice Flash
memory is used for the user data area.

Byte
address

Page
address

264 bytes (2112 bits)
256 bytes (2048 bits)

User-unavailable

Voice control
area (1 block)

Voice data area
(253 blocks)

User data area
(1 block)

Specify the number of
blocks for user data area
with the INIT command.
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Recording/Playback Time

The recording/playback time is determined by the memory capacity, sampling frequency and
coded bit length, and is calculated by the following equation.

Recording/playback ti Memory capacity [bits]
ecoraing/playback time = sampling frequency [Hz] x bit length [bits] [sec]

For example, if recording is performed at 6.4 kHz sampling frequency after connecting the 4-Mbit
serial voice Flash memory, the maximum recording time is calculated as shown below. In this
case, the user data area is not specified and all the 255 blocks are used for the voice data area.

255 blocks x 16384 bits
6.4 kHz x 4 bits

=163 seconds

Recording/playback time =

1. Maximum time for recording variable message (recording/playback when serial voice Flash
memory is used)

Serial voice Flash memory model MSM9892L MSM9893L MSM9894AL
MSM9893AL

Memory capacity 2M bits 4M bits 8M bits

Memory capacity per block 8192 bits 16384 bits 32768 bits

Maximum recording time | fsam=4.0 kHz 130 seconds 261 seconds 522 seconds

(255 blocks) fsam=5.3 kHz 97 seconds 195 seconds 391 seconds
fsam=6.4 kHz 81 seconds 163 seconds 326 seconds
fsam=8.0 kHz 65 seconds 130 seconds 261 seconds

Note) A sampling frequency can be specified for each phrase.

2. Maximum time for recording fixed message (ROM playback with internal ROM)

Model name MSM9888L MSM9889L
Internal ROM memory capacity 512K bits 1M bits

Voice data area memory capacity 496K bits 1008K bits
Maximum playback time 4-bit ADPCM 8-bit PCM 4-bit ADPCM 8-bit PCM

fsam=4.0 kHz | 31.7 seconds 15.8 seconds | 65.5seconds | 32.2 seconds
fsam=5.3 kHz | 23.8 seconds 11.9 seconds | 43.8 seconds | 24.1 seconds
fsam=6.4 kHz | 19.8 seconds 9.9 seconds 40.3 seconds | 20.1 seconds
fsam=8.0 kHz | 15.8 seconds 7.9 seconds 32.2 seconds 16.1 seconds

Note 1) The sampling frequency and voice synthesis algorithm can be specified for each phrase.
Note 2) 16 Kbits of the internal ROM is used for the voice control area.
The internal ROM capacity minus 16 Kbits is the voice data area.
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Connection of an Oscillator

Connecta ceramic oscillator or a crystal oscillator to XT and XT pins as shown below. The optimal
load capacities when connecting ceramic oscillators from MURATA MFG., KYOCERA
CORPORATION, and TDK CORPORATION are shown below for reference.

MSM9888L/MSM9889L

C1 C2
i Freq. i
Supplier Type (MH2) C1 (pF) C2 (pF) |Applicable IC
CSTLS4M00G56-B0 (with capacitor) 19888L
CSTCR4M00G55-R0 (with capacitor)
4.0 — —
o CSTLS4M00G53-B0 (with capacitor) M9889L
= CSTCR4M00G53-R0 (with capacitor)
<C
=
S CSTLS6M00G56-B0 (with capacitor) M9888L
= CSTCR6MO00G55-R0 (with capacitor)
6.0 — —
CSTLS6MO00G53-B0 (with capacitor) M9889L
CSTCR6M00G53-R0 (with capacitor)
= KBR-4.0MSA/MSB
= PBRC4.00A 33 33
<<
§ 4.0
oc KBR-4.0MKC (with capacitor)
8 PBRC4.00B (with capacitor) - - M9888L
&
(&)
S KBR-4.0MKD (with capacitor) 6.0
3 KBR-4.0MKS (with capacitor)) : o _
=
:;t’ FCR4.0MC5 (with capacitor) 4.0
é% M9888L
o M9889L
8 FCR6.0MC5 (with capacitor) 6.0
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Power Supply Wiring

Asshown in the following diagram, supply the power from the same power source, but separate
the power supply wiring to the analog portion from that to the logic portion.

S

DVpp AVpp

L MSM9888L 1
T MSM9889L T

DGND AGND

e

The analog section and logic section must share the same power. Otherwise, a latch-up may
occur.

Analog power supply Power supply —AAN—12
Digital power supply —l ‘ \ l ‘
DVpp AVpp DVop AVpp
SG Pin

Connect a 1uF electrolytic capacitor to the SG pin as shown below.
After reset or after the PDWN mode s released, do playback after the voltage level on the SG pin
is stabilized. The voltage level is stabilized at 1/2 Vpp.

Inside of LS| | External circuit
About 40 kQ SG pin
About 40 kQ 77 1uF
TIT
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Analog Input Ampilifier Circuit

The device has two built-in operational amplifiers for amplifying the microphone output. Each
OP amplifier is provided with the inverting input pin and output pin. The analog circuit
reference voltage SG (signal ground) is connected internally to the non-inverting input of each
OP amplifier.

For amplification, form an inverting amplifier circuit and adjust the amplification ratio by using
external resistors as shown below.

||
I Vio

Vop
OIN - S|+ /\R/\1/\ /\R/\z/\ / Yio / ----------- // -------- Vi out (Max)
Loyt \ﬂ\//\ R

LIN L,
>—I:l> """"""" / x//"VLOUT(miﬂ)
SG GND

Inside of ICT
R2

Vio= Vi
Lo="ps" ViN

1

During recording, the output Vo of OP amp is connected to the input FIN of the LPF. Adjust
the amplification ratio by using the external resistors so that the Vo amplitude is within the
LOUT admissible input voltage (Vgrn) range.

If V1o exceeds the Vppy range, the LPF output waveform will be distorted.

The table below shows an example of the FIN admissible input voltage range for the MSM9888L
and MSM9889L.

Power Supply [FIN admissible input Voltage range Vfn FIN admissible
Parameter - .
Voltage Vpp min. max. input Voltage
MSM9888L 3V 0.75V 2.25V 1.5Vp_p
MSM9889L 3V 0.75V 2.25V 1.5Vp_p

The value of the OP amp load resistance Royra is 100 kQ minimum. Therefore the values of the
inverting amplifier circuit feedback resistors R2 should be 100 k2 or more.
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Connection of LPF Circuit Peripherals

The AMON pin is connected internally to the output of the amplifier circuit (LOUT pin) in the
recording mode and to the output of the built-in DA converter in the playback mode. Therefore,
connect the AMON pin directly to the input (FIN pin) of the built-in LPF.

Both the FOUT and AOUT pins are the output pins of the built-in LPF. Connect the FOUT pin
to the input (ADIN pin) of the built-in AD converter and connect the AOUT pin to an external
speaker through an external speaker drive amplifier.

In the MSM9888L /9889L, the connection of each of the FOUT and AOUT pins is changed to one
of the output of the LPF, GND(ground) level, and SG (signal ground) level, depending on the
operation status as shown below.

During operation

Analog pin Power down and RESET (RESET pin = "H")
Recording mode/Standby Playback mode
LPF Output
FOUT pin GND level ) P LPF Output
(recording waveform)

LPF Qutput

AOUT pin GND level SG level v
(playback waveform)
N Speaker drive amplifier

[ : [[ )>>
——NVN—
_FLIN A LOUT AMON FIN AQUT 1, FOUT ADIN
- |- . L L L
Recording mode

and standby
Playback
_(Koi mode
—0 LPF —0O _(ko— ADC

SG Playback mode

Recording mode
DAC SGand standby

GND

sl

Power down mode

Power down mode

GND

Note: This diagram shows the state of each switch during the recording operation.
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LPF Characteristics [dB] 20

This MSM9888L /9889L contains a fourth- 10

order switched-capacitor LPF. 0

The attenuation characteristic of this LPFis ~10

—40 dB/oct. The cut-off frequency and -20

frequency characteristics of this LPF varyin -30

proportion to the sampling frequency _yq

(fsamp). The cut-off frequency is preset to g

0.4 times the sampling frequency. The T
following graph depicts the frequency 00

& grap P q y
characteristics of the LPF at fsamp = 8 kHz. ~70
0 0 1k 10k [Hz]

Full Scale of A/D and D/A Converters

LPF Frequency Characteristics (fsapm=8.0kHz)

Full scale of A/D and D/A converters
Parameter - 3
min (V) max (V) Amplitude (Vp-p)
3 1
MSM9888L T X VDD T X VDD T X VDD
1 3 1
MSM9889L — xVpp — xVpp — xVpp
4 4 2
Vb (3V)

3
e Vpp (2.25V)

_VDD15V /\ /\

|

\/

e T

T

() indicates Vpp = 3.0V

Full scale of A/D and D/A converters

LPF admissible input voltage range
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Command Description

This IC is controlled with the following commands via control pins such as CS, SCK, DI. DO and
BUST (if necessary).

1.Command List

Command| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Function
NOP 0 0 0 0 0 | No function
REC 0 1 0 | S2 | S1 | SO | Starts recording
0 |C5 | C4|C3|C2|C1|CO
PLY 1 0 0 0 0 | MO | Starts playback
Cr | C6 | C5|C4 | C3|C2/|C1|cCo
STOP 0 1 1 0 0 | Terminates recording/playback.
PAUSE 0 0 | Pauses or resets pause.
1 1 0 M1 | Sets and reads the recording time.
BLKRW
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
DTRW 0 1 1 0 | Pb | Pa | P9 | P8 | Reads datafrom or writes data to the flash memory.
P7 | P6 | P5 | P4 | P3| P2 | P1 | PO
DEL 1 1 0 0 0 0 | Erases phrases.
C5|C4|C3|C2|C1|CO
PDWN 1 0 0 0 0 | Stops the clock to select the power-down mode.
1 0 0 1 0 0 B8 | Writes the data written with W7 to 0 to the address
BYTEW B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO | indicated by B8 to 0 to the flash memory buffer.
W7 | W6 | W5 | W4 | W3 | W2 | W1 | WO
BYTER 1 0 1 0 0 0 0 | B8 | Reads data inside the buffer at the address
B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO | indicated by B8 to 0.
WEND 1 0 1 1 0 0 0 0 | Writes buffer data to the flash memory then quits.
Quits without writing buffer data to hte flash
END 1 1 0 0 0 0 0 0
memory.
1 1 1 0 1 0 1 0 | Initializes the voice area part of the flash memory.
INIT 0 0 0 0 0 0 | F | FO
U7 | U6 | U5 | U4 | U3 | U2 | UT | UO
STATUS 1 1 1 1 1 1 1 1 | Outputs the status.
C7 to CO : Phrase No.
S2to SO : Sampling frequency
Pb to PO : Page address on the flash memory
B8 to BO : Block address on the flash memory
F1to FO : Type of flash memory connected
U7 to UO : Number of user data blocks
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Sampling frequency MODEQ Setting
Sampling frequency| Dividing MO | Function
S2 | S1 | SO (Note 1) ratio 0 |Flash playback
0 0 0 2.0kHz fosc/2048 1 | ROM playback
0 0 1 2.7kHz fosc/1536 .
MODET1 Sett
010 3.2kHz fosc/1280 cHng
0 1 1 4.0kHz fosc/1024 M1 Function
1 01 9.3kHz fosc/768 0 | Sets the number of blocks to be recorded
1110 6.4kHz fosc/640 or played back with D7 to DO.
1 1 1 8.0kHz fosc/512 1 | Sets the channel recorded with D7 to DO
(Note 1) fpgc=4.096MHz and outputs the recording time.
Phrase designation
Phrase No. |[Flash memory|Flash memory| ROM
C7/C6 |/ C5[C4 C3,C2|C1)|cCoO (HEX) recording playback playback
0 0 0 0 0 0 0 0 | Phrase 0 (00h) | Unavailable | Unavailable Unavailable
0 0 0 0 0 0 0 1 | Phrase 1 (01h)
0 0 0 0 0 0 1 0 | Phrase 2 (02h)
: : : : : : : : : Available Available
. . . . . . . . . (63 phrases) | (63 phrases)
0 0 1 1 1 1 1 0 |Phrase 62 (3Eh)
0 0 1 1 1 1 1 1 | Phrase 63 (3Fh) Available
0 1 0 0 0 0 0 0 |Phrase 64 (40h) (255 phrases)
0 1 0 0 0 0 0 1 | Phrase 65 (41h)
: : : : : : : : : Unavailable Unavailable
1 1 1 1 1 1 1 0 |Phrase 254 (FEh)
1 1 1 1 1 1 1 1 |Phrase 255 (FFh)
Page address designation
Pb| Pa| P9 | P8 | P7|P6 | P5|P4 | P3| P2 P1| PO | Page address in Flash memory
0 0 0 0 0 0 0 0 0 0 0 0 Page 000h
0 0 0 0 0 0 0 0 0 0 0 1 Page 001h
0 0 0 0 0 0 0 0 0 0 1 0 Page 002h
0 0 0 0 0 0 0 0 0 0 1 1 Page 003h
1 1 1 1 1 1 1 1 1 1 0 1 Page FFDh
1 1 1 1 1 1 1 1 1 1 1 0 Page FFEh
1 1 1 1 1 1 1 1 1 1 1 1 Page FFFh
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2.Relationship between Recording/Playbakc, data transfer, and commands

Flash memory ROM playback Flash memory
recording/playback data transfer

NOP

REC

PLY

STOP

PAUSE

O|0|0|©|0] |
O|0|o] |
|

BLKRW

|
O] |

DTRW

DEL

O|0] 1

PDWN

BYTEW

BYTER

WEND

END

|
|
©|0|6|0|0] |

INIT

O|O| |
O] |
|

STATUS

© : Necessary
O : Effective
— : Unnecessary
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3.Command Descriptions

1.NOP

e Command

® Description: Non-operation

2.REC

[ofoJofoJoJofolo]

No function available.

e Command 0|0 ] 1 |0 |8 ]|S81]S0
0 | C5|C4|C3|C2|C1|CO
¢ Description: Records the phrases designated by C7 to C0O with the sampling frequency
designated by S2 to SO.
¢ Others
Sampling frequency
s2 | s1 ! s0 Sampling frequency Divid-ing
(Note 1) ratio
0|00 2.0kHz fosc/2048
0|0 |1 2.7kHz fosc/1536
0|1 ]0 3.2kHz fosc/1280
0|1 |1 4.0kHz fosc/1024
1 0 1 5.3kHz fosc/768
1 1 0 6.4kHz fosc/640
1 1 1 8.0kHz fosc/512

Note 1: Source frequency fogc=4.096 Hz

Phrase designation (phrases 1 to 63)

C5|C4 | C3|C2 | C1 | CO | Phrase No. (HEX)
0 0 0 1 Phrase 1 (01h)
0 0 1 0 Phrase 2 (02h)
1 1 Phrase 3 (03h)
1 1 1 1 1 0 Phrase 62 (3Eh)
1 1 1 1 1 1 Phrase 63 (3Fh)
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3.PLY
¢ Command 0 0 1 0 0 0 0 | MO

C7 | C6 | C5|C4 | C3|C2/|C1|CO

* Description: MO Description

0 Plays phrases recorded in Flash memory. Designate the phrases
to be played with C5 to CO (phrases 1 to 63). Set C7 and C6 to "0".
1 Plays a fixed message that is in internal ROM. Designate the
phrase to be played with C7 to CO (phrases 1 to 255).

4.STOP
¢ Command |0‘0‘1‘1‘0‘0‘0‘0‘

® Description: Quits recording or playback.

5.PAUSE
e Command |0‘1‘0‘0‘0‘0‘0‘0‘

¢ Description: Pauses recording or plyaback.
Restarts recording or playback if the PAUSE command is input again.
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6.BLKRW
e Command

0

1] 0 1 0 0 0 | M

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Output | 07 |06 | 05| 04 | 03| 02| 01 | 00 |
* Note: Outputs O7-O0 only when M1 is "1".
¢ Description: 1. BLKWR command .......... When M1 is "0"
Designates the number of blocks in which phrases are to be recorded.
D7 | D6 | D5 | D4 D3 | D2 | D1 | DO Number of blocks (HEX)
0 0 0 0 0 0 0 |Records phrases until memory is full (Remaining block is zero)
0 0 0 0 0 0 1 Records 1 (01h) block.
0 0 0 0 0 0 1 0 Records 2 (02h) blocks.
1 1 1 1 1 1 1 0 Records 254 (FEh) blocks.
R Records 255 (FFh) blocks.
2. BLKRD command ........... When M1 is "1"
Outputs the number of blocks in which the phrase (phrases 1 to 63)
designated by D7 to DO was recorded.
If the number of designated phrases is zero, output the number of the
remaining recordable blank blocks with O7 to OO.
D7 | D6 | D5 | D4 D3 | D2 | D1 | DO Data output with O7 to O0
0 0 0 0 0 0 0 |Outputs the number of the remaining recordable blank blocks.
0 0 0 0 0 0 1 Outputs the number of blocks of phrase 1 (01h).
0 0 0 0 0 0 0 Outputs the number of blocks of phrase 2 (02h).
0 1 1 1 1 1 0 Outputs the number of blocks of phrase 62 (3Eh).
0 1 1 1 1 1 1 Outputs the number of blocks of phrase 63 (3Fh).
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Flash Memory Devices and Memory Capacity per Block

Shown below is the relationship between Flash memory devices and memory capacity per block.
The memory capacity per block is 1/256 of memory capacity irrespective of the model of
memory.

Memory |No. of blocks available| Memory capacity |IMemory capacity per block used

Model name capacity [for recording/playback| per block (bits) | for recording/playback (bits)
MSM9892L 2Mbit 255 8448 8192
MSM9893L 4Mbit 255 16896 16384
MSM9894L 8Mbit 255 33792 32768

Relationship between Blocks and Recording Time

The recording time is determined by the memory capacity per block used for recording/
playback, number of blocks used for recording, and sampling frequency.
The recording time can be calculated by the following equation.

Memory capacity per block used for recording/playback x Number of blocks used
Sampling frequency (kHz) x 4-bit ADPCM

Recording time (seconds) =

For example, when 4-Mbit serial voice Flash memory is used, the recording time if voice data is
recorded in 10 blocks at a 6.4 kHz sampling frequency is calculated as shown below.

Where the memory capacity per block used for recording/playback is 16384 bits,

16384 bits x 10 blocks
6.4kHz x 4-bit ADPCM

= 6.4 seconds

Recording time (seconds) =
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7.DTRW
e Command 0 1 1 0 | Pb| Pa| P9 | P8

P7 | P6 | P5 | P4 | P3| P2|P1]| PO

® Description: Selects the DTRW mode. Inputs data to or outputs data from the flash
memory page designated with Pb to PO. To release the DTRW mode, input
the WEND command or END command. The flash memory consists of 264
bytes per page.
The number of pages on each flash memory is as follows:

MSM9892L | MSM9893L | MSM9894L
Memory size 2M M M
v bits bits bits
) 8192 16384 32768
One-block size ) ) )
bits bits bits
1024 2048 4096
Number of pages
Pages Pages Pages

8.DEL
¢ Command 0 1 1 1 0 0 0 0

0 |C5|C4|C3|C2|C1|CO

* Description: Erases the phrases designated with C5 to CO.
Applied to recording playback using the flash memory and not applied to
ROM playback.

9.PDWN
¢ Command |1‘0‘0‘0‘0‘0‘0‘0‘

* Description: Stops the clock and sets the power-down mode after teh command is input.
To release the power-down mode, input RESET.
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10.

11.

12.

13.

BYTEW
e Command

¢ Note:

¢ Description:

BYTER
e Command

Output

e Note:

¢ Description:

WEND
e Command

¢ Note:

* Description:

END
e Command

¢ Note:

¢ Description:

1 0 0 1 0 0 0 | B8
B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
W7 | W6 | W5 | W4 | W3 | W2 | W1 | WO

This command is valid only in DTRW mode.

Rewrites the content of the page designated with the DTRW command in
units of bytes. Designate the address in the page with B8 to B0 and input data
with W7-WO0.

1 0 1 0 0 0 0
B7 | B6 | B5 | B4 | B3 | B2 | Bt

B8
BO

| 07 [ 06| 05|04]03]02]01]00]

This command is valid only in DTRW mode.

Reads the contents of the page designated with the DTRW command in units
of byte. Whentheaddressin the pageis designated with B8-B0, datais output
after the command input.

[t Jol1f1]ofofo]lo]

This command is valid only in DTRW mode.

Writes the content of the page designated with the DTRW command to the
flash memory then exits the DTRW mode.

(1l t]ofofofofo]o]

This command is valid only in DTRW mode.

Exits the DTRW mode without writing the content of the page designated
with the DTRW command to the flash memory.
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14. INIT

e Command

1 1 1 1 1 0
0 0 0 0 F1 | FO
U7 | U6 | US | U4 | U3 | U2 | UT | UO

® Description: Initializes the area that excludes the number of blocks designated with U7 to
U0 from the end of the flash memory blocks as the recording/playback area.
Also, selects the model of the flash memory with F1 and FO.

All voice data recorded in Flash memory can be erased by entering the INIT
command.
Also use the INIT command to erase all phrases.

F1 | FO Flash memory size Model name
0 1 2M bits MSM9892L
1 0 4M bits MSM9893L
1 1 8M bits MSM9894L
U7 | U6 | U5 U4 | U3 | U2 | U1 | U0 Setting of number of user blocks
0 0 0 0 0 0 0 0 |The number of blocks designated as a user block is zero.
1 1 1 1 1 1 1 0 254 blocks are designated as user blocks.
1 1 1 1 1 1 1 1 255 blocks are designated as user blocks.
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Flash memory allocation after input of INIT command

Example: The user data area is divided into two blocks.

Block No. Block No.
00h Voice control area 00h Voice control area
01h (1 block) 01h (1 block)
02h 02h
Voice data area Voice data area
(255 user blocks) ! ! (253 user blocks)
FFh-U
FFh-U+1
: 2 User data area FDh
(User blocks) FEh User data area
FFh FFh (2 blocks)
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15. STATUS

« Command 4 [ 1 [ 1 (4[4[ 1] 1]1]

Output {07 | 06 | 05 04| 03] 02 01 00|

¢ Description: Outputs the M9888 status.

07 MON Outputs "1" during execution of the REC or PLY command.
It includes the memory management time in addition to the
recording/playback time. Also, outputs the same value as
that of the MON pin.

06 VPM Outputs "1" during pause.

05 RPM Outputs "1" during acrual recording by the REC command
or during voice output by the PLT command.

Otherwise, "0" is output.

04 — No function

03 MEMFUL | Outputs "1" when there is no space in the voice area on the
flash memory.

02 NAR Outputs "1" when the next phrase can be input during
continuous voice playback of the fixed message in the
internal ROM.

01 — No function

00 — No function
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Flowcharts

1. Flowchart of recording

v
Input Reset Input when entering PDWN mode
pulse or turning on the power.

Specify recording

BLKWR
command

REC command

Has recording started?

Yes

Stop recording?

No
Enter PDWN
) mode?
Is recording
complete? No
STOP PDWN
command command
Record other
phrase?
End
Enter PDWN Yes

mode?
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2. Flowchart of playback

A 4

Input when entering PWDN mode

Input Reset pulse or turning on the power.

PLY command

Has playback started?

Yes

Stop playback?

No
Enter PDWN
?
Is playback mode?
complete?
STOP PDWN
command command
Play other
phrase?
End
Enter PDWN Yes

mode?
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3. Flowchart of continuous ROM playback

A 4

Input when entering PDWN mode

Input Reset pulse or turning on the power.

PLY command

MON=1? Check if playback has started.

Yes

Play next No
phrase?

Can next phrase be input?

PLY command

No MON=0? Is playback complete?

Yes

Note: This flowchart is used for ROM playback only.
This flowchart cannot be used for Flash memory playback.
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4. Flowchart of Data Transfer

v

DTRW Transfer from Flash memory to buffer.
command

Write or Read? Read

Write

BYTEW BYTER Write or read the contents of buffer
command command (2112 bits) in byte units.

Continue data
transfer?

rite the contents No
of buffer to Flash

?

WEND It takes 20 ms END No writing time is required.
command for writing. command

Write to or read from
other page?
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Writing to or Reading from Flash Memory

Data can be written or read in byte units by using both the MSM9888L and MSM989x series (serial
voice Flash memory).

1. DTRW command
This command is used to transfer a page of data from the Flash memory to the 2112-bit buffer.

When using this command, it is required to specify the address of a page to be transfered to the
buffer.

M9888L plus M989xL
Flash memory

R } 1 page (2112 bits)

2. BYTEW command and BYTER command

2112-hit buffer

The BYTEW command is used to write in byte units the contents of a 2112-bit buffer transfered
with the DTRW command. The BYTER command is used to read them.

M9888L plus M98IXL Flash memory

2112-bit buffer

4ﬂ—ﬂ } 1page (2112 bits)

3. WEND command

This command is used to write the contents of a 2112-bit buffer to the Flash memory.
It takes about 21 msec for writing.

M9888L plus M989IxL
Flash memory

% } 1page (2112 bits)

2112-hit buffer
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Flash Memory Devices and Memory Capacity per Block

Shown below is the relatiohship between Flash memory devices and memory capacity per block.
The memory capacity per blcok is 1/256 of memory capacity irrespective of the model of
memory.

Product Memory |No. of blocks available Memory capacity | Memory capacity per block used
name capacity |for recording/playback| per block (bits) | for recording/playback (bits)
MSM9892L 2Mbit 255 8448 8192
MSM9893L 4Mbit 255 16896 16384
MSM9894AL 8Mbit 255 33792 32768

Information on Voice Control of M9888L/M9889L

User-unavailable area of internal ROM

of M988SL /M9889L

8 bits——»

Voice control area
for 255 phrases

Voice data area

User-unavailable
area

Voice control area and user-unavailable area

of M989xL
<264 bytes (2112 bits)— _
‘8 bytes (64 bits)

PageO| . . ]

Page 1] V/OICE CONtroldrea ]

Block0 \Page2l____for 63 phrases -

Page 3
: Unused } User-unavailable
Block 1 area
____________________________________ ~
Block 2 =
.................................... S
' [«b)
' o
' ]
! =
! =>
' <
! [ o
' . I:
5 Voice data area [/ 5
; 3
";1 < Settable with
INIT command
User data area
_ Blocks4 [
Block 255
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Change of Status

STATUS
Recording
STATUS command IVI0N=I'I'1I'I'
DEL command VPM="0
BLKRW command
INIT command

PAUSE command

PAUSE during recording

command

PDWN command

Wait for command
(After input of RESET pulse)

Power down mode
Operating current:
10uA or less

Pausing
MON="1" ::::::::>STATUS
VPM="1"

PAUSE command
% during playing

Input of RESET pulse

STOP*! When there is no blank area in Flash memory,
when up to blocks designated by the BLKRW
command have been recorded, or when the
STOP command has been entered.

PAUSE
command

playing
MON="1"
VPM="0"

STOP*2 When up to blocks recorded have been
played or when the STOP command
has been entered.

::::::::>STATUS

DTRW mode

BYTEW command
BYTER command

I01oNpuodIwag PIO

16886/18886NSIN

10-16886-188861A3d
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NOTE ON USE
When you design a power supply circuit

The instantaneous current, though it is within the rated value, flows to the MSM989xL series
product (serial voice Flash memory) when data is written in the product. See the following
figure. When voice data is written to the MSM989xL series product during recording operation,
the power supply voltage fluctuated by the instantaneous current may cause noises to be
recorded. You should design a power supply circuit considering the above instantaneous
current. Itis recommended to use a regulator that can regulate the fluctuated voltage due to the
instantaneous current.

The instantaneous current flows every 512/fga [sec].

For example, if the sampling frequency fgans is 8 kHz, the instantaneous current flows every 64
ms.

€
3 T
= 1
o
= T
S 25mA i
= F
o T 7
Icc 1
(smA/diV) 11 - 11 - \\\77\\\ il N [ 11 -
1T L 1T L T \77\ T I T 1T L /Currentwaveform
1 o
5mA 4
OmA

———Time (2ms)/div

Power supply current waveform (typical) when the circuit is active at V¢oc=3.0V
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APPLICATION CIRCUIT

1
DVpp AVpp
DI FDI DI
DO FDO DO R
Al <F
SCK FSCK SCk RRB
Mcu o5 ms o 228
cS FCS cS ===
- . LLxn
RESET FRESET RESET ===
BUSY FPRT PRT
MON =
[ce]
[ce]
Sy
= MSC1157
© W LIN §§ AOUT ——4I]>j>
Input of analog signal
LOUT cz) 56

WWFN#

AMON __%i
FIN XT
FOUT XT IDl
ADIN T
TESTO
TESTH
TEST?
™
DGND  AGND

o
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PACKAGE DIMENSIONS

(Unit : mm)
SSOP30-P-56-0.65K |
9.7+ 0.1
ol = O
LEEEEEEEEELE L
INDEX MARK /(@ ®
Mirror finish e
0.3TYP. < 0.24 88 1575 Il
______________ Q
)
£7[0.10 SEATING PLANE
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating (=5 um)
Oki Electric Industry Co., Ltd. Package weight (g) 0.19 TYP.
Rev. No./Last Revised | 5/Dec. 5, 1996

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity
absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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(Unit : mm)
TSOP(1)32-P-0814-0.50-1K
14.0: 0.2 e ¢
[Te] <
INDEX MARK 12.4+ 0.1 S 2
Mirror finish [€R)] G]
@E\@ = —f i é
= == L
3 = SHE—) iy
= @IXH*
3B 0.8+ 0.2
3 E A1)
o =
0.17+ 0.05 & Z W
f } - ! D‘\\‘?- Y 0-10°
slal = 7
13.0 o9 0.5: 0.1
9018 0.6TYP.
olo
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating (=5 um)
Oki Electric Industry Co., Ltd. Package weight (g) 0.27 TYP.
Rev. No./Last Revised | 5/Dec. 10, 1996

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity
absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).

52/54



FEDL9888L-9889L-01

OKI Semiconductor MSM9888L/9889L
REVISION HISTORY
Page
Document .
No Date Previous| Current Description
’ Edition | Edition
E2D0083-29-94 Sep. 1999 — — Preliminary edition
o5 o5 Changed contents of the table for ceramic
FEDL9888L-9889L-01 [Feb. 27, 2002 oscillators
— 53 Addition of Revision History
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NOTICE
1.  The information contained herein can change without notice owing to product and/or

technical improvements. Before using the product, please make sure that the information
being referred to is up-to-date.

The outline of action and examples for application circuits described herein have been
chosen as an explanation for the standard action and performance of the product. When
planning to use the product, please ensure that the external conditions are reflected in the
actual circuit, assembly, and program designs.

When designing your product, please use our product below the specified maximum
ratings and within the specified operating ranges including, but not limited to, operating
voltage, power dissipation, and operating temperature.

Oki assumes no responsibility or liability whatsoever for any failure or unusual or
unexpected operation resulting from misuse, neglect, improper installation, repair, alteration
or accident, improper handling, or unusual physical or electrical stress including, but not
limited to, exposure to parameters beyond the specified maximum ratings or operation
outside the specified operating range.

Neither indemnity against nor license of a third party’s industrial and intellectual property
right, etc. is granted by us in connection with the use of the product and / or the information
and drawings contained herein. No responsibility is assumed by us for any infringement
of a third party’s right which may result from the use thereof.

The products listed in this document are intended for use in general electronics equipment
for commercial applications (e.g., office automation, communication equipment,
measurement equipment, consumer electronics, etc.). These products are not authorized
for useinany system or application that requires special or enhanced quality and reliability
characteristics nor in any system or application where the failure of such system or
application may result in the loss or damage of property, or death or injury to humans.
Such applications include, but are not limited to, traffic and automotive equipment, safety
devices, aerospace equipment, nuclear power control, medical equipment, and life-support
systems.

Certain products in this document may need government approval before they can be
exported to particular countries. The purchaser assumes the responsibility of determining
thelegality of export of these products and will take appropriate and necessary steps at their
own expense for these.

No part of the contents contained herein may be reprinted or reproduced without our prior
permission.

Copyright 2002 Oki Electric Industry Co., Ltd.

Printed in Japan
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