OKI Secmiconductor

ISM6258/MSM6258V

ADPCM SPEECH PROCESSOR FOR SOLID STATE RECORDER

TO CUSTOMERS FOR NEW CIRCUIT
DESIGN

Foranew circuit design, itis recommended to
use not the MSM6258, but the MSM6388/
MSM6588 as described later.

The MSM6258 has an 8-bit AD converter and
does nothaveabuiltin low pass filter. On the
other hand, the MSM6388/MSM6588 has a
12-bit AD converter and includes a low pass

GENERAL DESCRIPTION

The MSM6258 is a complex and highly inte-
grated ADPCM speech processor, imple-
mented in CMOS technology for low power
consumption. The integrated A/D and D/A
converters make the chip moreself-contained,
relieving the need for external conversion cir-
cuitry. The device comprises internally. A
DRAM controller permitting the use of
DRAMs alternatively to SRAMs and ROMs to
storespeech data. In other words, less periph-
ery, thus less system vulnerability a voice
detection circuit and phrase select provision
are successfully added features for increased
performance.

The ADPCM analysis and synthesis block is
identical to the popular OKI MSM5218, that
is, the bit overflow protection is included in
for improved reproduction quality. The de-
vice is offered in two basic versions one of
which comes in two package types. Oneis the
version designed tobeinterfaced with an 8-bit
CPU like the OKI MSM80C85 or MSM80C51
microcontroller, and comes in a 40-pin flat
package; the other operates as a stand-alone
solution that includes 19-pin programmable
output lines for memory addressing and chip
select in a 60-pin flat package or in a 68-pin
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filter. Therefore, the MSM6388/MSM6588
can realize a high quality voice.

In addition, the same control as a CPU inter-
face of the MSM6258 can be performed by
using the EPLAY/EREC command of the
MSM6388 and the EXT command of the
MSM6588.

PLCC, respectively, to permit full surface
mount implementation.

MSM6258 accepts 4 to 8MHz master clocks,
out of which two sets of sampling frequencies
canbe derived. Additionally, the ADPCM bit
number is pin-selectable between 3 or 4 bits
persample. When using 256k or IMb DRAMs,
the maximum I/O time is approximately 17
minutes at a bit-rate of 16kbps, while 256k
SRAMs offer a little more than a minute of
speech, both in their maximum memory con-
figurations. At the higher bit-rates, 21.2 and
32 kbps, the I/O times are reduced propor-
tionally.

In the case of DRAMSs, the OKI MSC2304 (2-
Megabit, module) or MSC2305 (4-Megabit
module) are recommendable for space and
cost saving benefits and in the interest of
simplified handling. Intheexternal mode, the
built-in 8-bit ADC is looped so that a separate
ADC can be connected to MSM6258, the accu-
racy of which may be between 8 to 12-bit for
‘recording’ speech. When the playback mode
is set, the internal 10-bit DAC will be disabled
to permit the connection of an external DAC
of 10 to 12-bit of resolution.
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MSM6258/MSM6258V

OKI Semiconductor

FEATURES

1. STAND-ALONE VERSION

Switch or microcomputer interface
is possible

Straight ADPCM (3-bit/4-bit)
Built-in voice detection circuit
Built-in DRAM refresh circuit
SRAM/DRAM can be directly
connected.

Maximum 16 M-bit (with 256K or
1M DRAM used)

Sampling frequency selection
3.9,5.2, 7.8kHz (for original
oscillation frequency of 4.0 MHz)
4.0, 5.3, 8.0kHz (for original
oscillation frequency of 4.096 MHz)
7.8, 10.4, 15.6kHz (for original
oscillation frequency of 8.0 MHz)
Maximum number for words
recorded: 7-word

Original oscillation frequency: 4~8
MHz

Built-in AD converter: 8-bit
Built-in DA converter: 10-bit
(voltage type of class A)

Operable with a single power
supply

60-pin plastic QFP (QFP60-P-1519-
K)

* 60-pin V plastic QFP (QFP60-P-
1519-VK)

* 68-pin plastic QF] (PLCC)
(QFJ68-P-5950)
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. CPU INTERFACE VERSION

Command /status can be input and
output through the data bus.
Straight ADPCM (3-bit/4-bit)
Sampling frequency selection
3.9,5.2, 7.8kHz (for original
oscillation frequency of 4.0 MHz)
4.0, 5.3, 8.0kHz (for original
oscillation frequency of 4.096 MHz)
7.8,10.4, 15.6kHz (for original
oscillation frequency of 8.0 MHz)
Maximum number for words
recorded: 7-word
Original oscillation frequency: 4~8
MHz
Built-in AD converter: 8-bit
Built-in DA converter: 10-bit
(voltage type of class A)
Operable with a single power
supply
* 40-pin plastic DIP (DIP40-P-600)
¢ 44-pin plastic QFP (QFP44-P-910-
K)
* 44-pin-V plastic QFP (QFP44-P-
910-V1K)
¢ 44-pin plastic QF] (PLCC)
(QFJ44-P-5650)
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OKI Semiconductor

MSM6258/MSM6258V

PIN CONFIGURATION

1. Stand-alone version

REG/PLAY
IAD/EAD

40} D4
3] A3

[4] D3
[45)

[42] As
{43] RECM
[42] VCK
[41] A4
138] D5
[37] A2
[36] D6
[3] Al
134] D7
[33] A0
32

31} VDS

(Top View) 60 Lead Plastic Flat Package

O

130] VI(SICK)
[29] VR(ADSI)
[28] vss2
[27) cA1

(28] cA2

[25] CA3

[24] FRST
23] VDD

[22] PAUSE
[21] ST-SP
[20] RAS(OE)
[i9] A18

18] CA
17 1

ol

BE]

RAMS1 (4]
a3 (5]
4B/38 [7]
A4 [B]
DASO [9]
S0cK [19]
At5 [11]
pLAYM [1Z]
At16 [13]
Ac (4]
pAoUT (05}
WE 18]

OVF(FST) [5]

Note 1: Applicable to the MSM6258GS-K, GS-VK.

68-lead plastic leaded chip carrier

>
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D103 57(] CAl
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S\//&Sh§1 017 5303 NgD
1018 52{1V
SAM2 [} 19 MSM6258JS 51[] PAUSE
A8 [J20 50[] STeSP
A9 (a1 9INC
NC 22 43[] RAS(DE)
A10 [23 470 A18
XT (24 463 CAS
XT f2s 450 A7
NC [j26 44[] WE
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o
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MSM6258/MSM6258V OKI Semiconductor

2. CPU interface verison

{Top View) 40 Lead Plastic DIP
D4 [T] 05
VK [2] 06
RECM [T ] 07
REC/PLAY [4] IAD/EAD
03 [5] VDS
D2 [8] VI(SICK)
D [7] VR(ADSI)
Do [z} vss2
vsst [9] VoD
SAM1 {10} PAUSE
samz [i1] STeSP
MCK [12] D/C
XT [13] RD
XT (4] s
MPU (5] WR
0S [16] DAOUT
RS2 [17] AC
TRS1 [18] PLAYM
OVF [19] SOCK
4B/3B [20] DASO

Note 1: Applicable to the MSM6258VRS.

(Top View) 44 Lead Plastic Flat Package
>
< T
B g,
EELSI8SES8E=S
FEREEEREEEEE
D3 (O] (@] NC.
D2 [Z] @ [E] VI(SICK)
D1 (3] [31] VR(ADSI)
DO 3] [30] vss2
vsst (5] 23] VDO
SAM1 [E] [28] PAUSE
SAM2 (] [27] STeSP
MCK (] 28] DIC
XT [€] [5) RD
T[] O @\
MPU (1] 231 WR
HEEEEBEEREEIRE
BERS%EEEE"S

Note 1: Applicable to the MSM6258VGS-K & GS-V1K
Note 2: VDD’ connected to VDD Pin
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OKI Semiconductor MSM6258/MSM6258V
MSMe6258V]S
(Top View) 44-Pin Plastic Leaded Chip Carrier
5
sz g
g 8 2 2 X 8885 8 ¢
e T s T 0 e e e e Y |
03 E‘I 6 5 4 3 2 (V) 4 43 a2 M 4039 ] NG
02 (s 38[ ] vi(apsi)
o1 (e a7| ] VR(ADSI)
oo [0 36[ ] vSs2
vsst [ 3s5[ VDD
SAM1 [ 12 34| | PAUSE
sam2 [ |13 33| ] STesP
MCK [j i 2[ |0
x1 [ 31| JRD
XT[J16 %0[]TS
MR o o0 o0 2 23 w25 25 o OB
e L
REEegREEE g
a. a
Note 1: Applicable to the MSM6258VJS.
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MSM6258/MSM6258V OKI Semiconductor

FUNCTIONAL BLOCK DIAGRAM

1. Stand-alone version

VDD
. ADPCM ,
322; 8-bit ADC [ ANALYZER TN 10-bit DAC DAQUT
/SYNTHESIZER
VI (SICK) 1 7 S0CK
SWITCH U DASO
VR (ADSI) |
IAD/EAD O
VDS DETECTOR gﬁ;’_}EK‘; ) D0-D7
CA1 CHANNEL
CA2 ADDRESS
CA3 BUFFERS
FRST RAM
STesp 248-bit
REC/PLAY —
PAUSE
4B/3B TIMING :i A18
SAM1 CONTROLLER I\[ ADDRESS A17
SAM2 OUTPUT S 3
xT BUFFER
XT MEMORY TIMING :@ Al
AC A0
S22 F E22BEE
237 BZE 2
g e
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OKI Semiconductor MSM6258/MSM6258V

2. CPU interface version

VDD
VSS1 g-bitADC [ Aﬁgffz"’E'R N 10-bit DAC DAOUT
VSS2

JSYNTHESIZER
VI (SICK) r e 2822
VR (ADSH)
IAD/EAD
DATAIO |
AC E::> BUFFERS po-b7
s STATUS ||
RD REGISTERS [~
WR
D/C TIMING COMMAND
PAUSE CONTROLLER[™ ™ | REGISTERS —
4B/3B
RECM
SAM1
SAM2 ZLAYM
VF
XT
X7 VCK
AC MCK
a- > w w — o
tEEEgE
[&]
=
I L724240 D001LbLZ25S TTT MM 439

This Material Copyrighted By Its Respective Manufacturer



MSM6258/MSM6258V

OKI Semiconductor

ABSOLUTE MAXIMUM RATINGS

STAND-ALONE & MPU interface version

Parameter Symbol Conditions Value Unit
Power supply voltage vbD Ta=25°C -0.3~+7.0 v
Input voltage VIn Ta=25°C -0.3~VDD+0.3 '
Storage temperature Tstg - -55~+150 °C

Note: Permanent device damage may occur it ABSOLUTE MAXIMUM RATINGS are exceeded Functional
operation should be restricted to the conditions as recommended. Exposure to ABSOLUTE MAXIMUM

RATINGS for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Conditions Value Unit
Power supply voltage VDD Vss1=Vss2 = OV +3~+6.0 v
Ambient range Top - —-40 ~ +85 °C
Oscillation frequency Fosc - 40~80 MHz

440
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OKI Semiconductor MSM6258/MSM6258V

DC CHARACTERISTICS

(VDD =5V /10%, Ta = 40 to +85°C) STAND-ALONE VERSION

(VDD =5V /10%, Ta = —40 to +70°C) CPU I/F VERSION

Parameter Symbol Conditions Min. Typ. | Max. | Unit

Operating current loo Fyec=4.0MHz - - 4 mA
Stand by current los With SRAM, AC=H - - 10 pA
H input voltage Vi - 36 - - \
H input voitage (Note 1) Vie - 08xVDD| - - A
L input voltage V. - - - 0.8 A
H output voltage Vo I0H = -40pA 4.2 - - v
L output voltage Vo 10L=2mA - - 0.45 v
H input current L Without pull down VIH=VDD -~ - 10 uA
H input current (Note 2) (" With pull down VIL=0V 20 - 400 pA
L input current L M -10 - 10 pA
Output leakage current 1o 0V < VO < VDD -10 - 10 uA
DA-output relative error [Vioee | No-ioad - - 40 my
AD conversion precision [V e | VSS1=VSS2=0V VR=VDD - - 40 my
DA output impedance Rox - 12 17 22 kQ
VR input impedance R - - 35 - kQ
VR input voltage Vi - 09xVDD| - VDD v
VI input voltage vy, - 0 - Vig \
VI input impedance Ry, - 10 - - kQ

e S/N=(n-1)x6
n = ADC bit number

Note 1; Applies to XT

Note 2: Applies to ST*SP and PAUSE and MPU, FRST, VDS (only CPU I/F version)
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MSM6258/MSM6258V OKI Semiconductor

AC CHARACTERISTICS

1. Stand-Alone Version

VDD=4.5-5.5V, Ta=-40-85°C
fosc=4.096 MHz, fs= 8.0 kHz

Item Symbol | Min. Typ. | Max. | Unit
AC pulse width ter 20 - - us
PAUSE pulse width e 20 - - us
FRST pulse width top 20 - - us
STeSP pulse width (1) (STOP pulse width when D SRAM tp 66 - - ms
="L", and REC/PLAY="H") (Note 2)
ST=SP pulse width(2) toe 20 - - us
(STOP pulse width excepting (1) above)
Time from entry of start puise to rise of RECM when torn - 16.3 - ms
DRAM is selected (Note 1)
Time from starting of oscillation to rise of RECM when ra 96.2 - 70 ms
SRAM is selected
Time from starting of oscillation to initial change of tos - 40 - ms
DAOUT when SRAM is selected (Note 1)
Time from entry of STOP pulse to fali of RECM (Note 1) |t 0 - 66 ms
Time for DAQUT to change from GND to 1/2 VDD (Note 1) | t.. - 16 - ms
Time from entry of STOP pulse to REC/PLAY "H'| t,, 0 50 100 ms

change of DAQUT to GND (Note 1)

REC/PLAY "L"| t,. 0 16 32 ms
Time from setting of PLAYM to "L" to entry of restart | . 52 - - ms
pulse (Note 1)
Time from entry of START pulse to rise of PLAYM | . 0 - 4 us
(Note 1)
Time from entry of STOP pulse to fall of PLAYM (Note 1) [ 0 - 4 us
Time from setting of REG/PLAY, CA1 - CA3 to entry of torc 2 - - us
START pulse
Time from completion of entry of STOP pulse to change teee 2 - - us

of REC/PLAY, CA1 - CA3

(Note 1) Proportionate to fosc (Raising fosc shortens the time.)
(Note 2) Proportionate to fs (Raising fs shortens the time.)
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OKI Semiconductor MSM6258/MSM6258V

2. CPU Interface Version

VDD =45 -5.5V, Ta=-40- 85°C
fosc=4.096 MHz, fs= 8.0 kHz

Item Symbol | Min. Typ. | Max. Unit
Time during which the level of VCK remains "H" (Note 1) t - 62.5 - s
Time during which the level of VCK remains "L" (Note 1) t, - 62.5 - us
Time during which the level of MCK remains "H" (Note 2) | t,,, - 39.1 - S
Time during which the level of MCK remains "L" (Note 3) | - 210.9 - us
Time from rise of VCK to rise of MCK (Note2)| t,, - 19.5 - us
Setup time for fall of MCK during ADPCM data reading toms 15 - - us
(Note 2)
Hold time for falt of MCK during ADPCM data reading toum 55 - - us
(Note 2)
Setup time for fall of MCK during ADPCM data writing toms 70 - - us
(Note 2)
Hold time for fall of MCK during ADPCM data writing LI 2 - - us
(Note 2)
RD pulse width toe 250 - - ns
DJC setup time for fall of RD toc 50 - N ns
D/C hold time for rise of RD tioe 100 - - ns
TS setup hold time for RD ta 0 - - ns
Data establishment time from fall of RD tore - - 200 ns
Data float time from rise of RD ore 10 - 200 ns
WR pulse width tow 250 - - ns
D/C setup time for fall of WR tocw 50 - - ns
D/C hold time for rise of WR tyoc 100 - - ns
TS setup hold time for WR tow 0 - - ns
Data setup time for rise of WR tows 100 - - ns
Data hold time for rise of WR town 30 - - ns
Time from fall of AG to entry of start command (Note2)[ t, 16.0 - - ms
Setup time for entry of start command in rise of VCK Yvs 4 - 120 us
{Note 2)
Hold time for entry of stop command in rise of VCK towr 4 - 120 us
(Note 2)
B L?724240 0016629 Lu45 N 443
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MSM6258/MSM6258V OXKI Semiconductor

Item Symbol | Min. Typ. | Max. | Unit
Time from fall of VCK to rise of RECK Y. 0.0 - 2.0 us
Time from fal of VCK to fall of RECM tre 0.0 - 20 s
Time from fall of AC to time when DAQUT is set to Yo _ 15.6 - ms
1/2 VDD (Note 2)
Time from entry of start command to rise of PLAYM toen 0.0 - 4.0 ps
Time from entry of stop command to fall of PLAYM - 0.0 - 2.0 us
(Note 2)
Time from entry of stop command to entry of start teor 260 - - us
command (Note 1)
Duty cycle for input of original oscillation clock to XT foury 40 50 60 %
(Note 1) Proportionate to fs (Raising fs extends the time.)
(Note 2) Propaortionate to fosc (Raising fosc shortens the time.)
{Note 3) Equivalent to two times the sampling period minus ty,,
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OKI Semiconductor MSM6258/MSM6258V

TIMING CHART

1. Stand-Alone Version

¢ RECORD TIMING (with DRAM selected, VDS = "L")
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tstc
tste
VDD
DAOUT (0)
GRD

REC/PLAY (1)
CA1-3 (1)
ST/SP (1)
RECM (0)

VCK (0}

Note 1f VDS ="H", RECM outputs 2 Hz clock during detection of voice.
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MSM6258/MSM6258V OKI Semiconductor

¢ RECORD TIMING (with SRAM selected, VDS = "L")
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Note If VDS = "H', RECM outputs 2 Hz clock during detection of voice.
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OKI Semiconductor MSM6258/MSM6258V

* PLAYBACK TIMING (with DRAM selected)
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Note toar = 16 msec when DAQUT signal level is 1/2 VDD,
toar = 32 msec when DAOUT signal level is VDD.
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MSM6258/MSM6258V OKI Semiconductor

e PLAYBACK TIMING (with SRAM selected)
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GND
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PLAYM (0)
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OKI Semiconductor MSM6258/MSM6258V

2. CPU INTERFACE VERSION

* READ TIMING (with record or status output)

« READ TIMING (with record or status output)

L

tnH
trus G .
tcr :

torr

tw

tore

toer | trr tRDC%

twy

ES

— = = —_— = <)
< <§§ o = = =

= = =
= i) [} e e ud ~

S S SE8 1= o= lo ‘g a
= = §E§ v
553 [=

L= a

Use the above valid section to reference ADPCM data output from the MSM6258 to CPU. Status reading
may be performed anywhere.

Note
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MSM6258/MSM6258V OKI Semiconductor

*  WRITE TIMING {with playback or command input)

« WRITE TIMING (with playback or command input)
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S S =2 S 5 £ 2=
=5 13 &2 ~
B = ggg = = et o o
s=2 t
a5z =1
=S =1

Use the above valid section to reference ADPCM data input from CPU to the MSM6258. Command write
may be performed anywhere.

Note
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OKI Semiconductor MSM6258/MSM6258V

* RECORD TIMING

* RECORD TIMING
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MSM6258/MSM6258V OKI Semiconductor

e PLAYBACK TIMING

* PLAYBACK TIMING

STOP

LI
L 1]
1 11 1
twer { [
——— 00—
————0—4\
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STOP
L
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DAOUT

DAQUT

twwp

U Ul Ter JJ
START

———

L
twvs
U L
_n n
b
a\ N
\/ \J/

ta
veko) | T LI L TLT 1
toas

START

twer

I
T

H
VDD
GND

AC () —
OiC (1)
WR{(l
RD
MCK (0)
DO (10)
D1 {10)
D2 (1/0)

PLAYM (0)
D0 ~ D7 (1/0)
DAGUT (0)
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OKI Semiconductor

MSM6258/MSM6258V

DESCRIPTION OF TERMINALS

1. Stand-Alone Version
Pin Name /0 Function

vDD - | Power supply pin

VSS1 - | Digital GND pin

V§8S2 - | Analog GND pin

AC (All Clear) || Ifthe level of this pin is set to "H", the internal circuitry is set to the initial state. So,
the output level of DAOUT is set to GND, the flag for each channel is reset to inhibit
reproduction in channel 1 through channel 7 ; and oscillation is stopped if SRAM has
been selected.
The built-in power-on resetting circuit causes the fevel of this pin to go "H". For
assurance, it is recommended to connect an external power-on resetting circuit.

REC/PLAY I | Selects recording or playing. If the level of this pin is set to "H', record mode is
invoked. Do not change the input level of this pin during recording or playing.

STeSP I | Enables entry of pulses to start and terminate recording or playing. !t is internally
pulled down. A chatter prevention circuit is provided.

PAUSE I | When momentarily connected to VDD, the record or playback operation is temporarily
suspended. Itis internally pulled down.

PLAYM O | Its output level is set to "H" during vocalization in play mode. Its output

{PLAY MONITOR) level is set to "L" during standby and record mode.

RECM O | OutputsL", "H", and "2 Hz clock output' depending on the state of the LSI.

(REC MONITORY) In play or standby mode, its output level is set to "L".
During recording, the level of this pin is set to "H". It outputs 2 Hz clock during
detection of voice, and during pause.

DAOUT O | Voice output pin. Voice is output during recording and playing. For reference, a
muting circuit, which inhibits the output of voice during recording, is given in Figure
34.
In standby mode, its level is set to GND level to make the power consumption of the
speaker driving transistor null. At this time, pop noise is eliminated internally.

CA1~CA3 1 | Specifies channels for recorded phrases or phrases to be reproduced. Up to eight
channels can be specified. Do not change the input level of this pin during recording
or playing.

OVF(FST) 0 | Outputs the flag status ("H" level if the selected channel has already been

Overflow used for recording) for the selected channe! in standby mode.

(Flag Status) Outputs "H" level pulses if the voice signal exceeds approximately 80% of the dynamic

range in record or play mode.
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MSM6258/MSM6258V OKI Semiconductor

Pin Name

170

Function

FRST
(FLAG RESET)

Setting the level of this pin to "H" resets the flag for the selected

channel to inhibit reproduction in that channel.

The signal from this pin is valid only in standby mode. Do not set the level to "H’
during recording or playing. A pull down resistor is used.

VDS I | Inrecord mode, when VDS="H", this input determines whether the
(Voice Detect silence preceding the voice input i silence or voice and if voice then
Select) recording is started. This is called a "Voice Triggered Starting Circuit'.

SAM1 | | Selects a sampling frequency.

SAM2 If the original oscillation frequency is 4.096 MHz, a sampling frequency is selected as
shown below:

SAM1 L H L H
SAM2 L L H H
fs 4.0kHz 5.3kHz 8.0kHz inhibited

4B/3B 1 | Selects bit length for ADPCM. "H" stands for 4-bit, and "L" stands for 3-bit.

DO~D7 /0 | This bi-directional data bus conveys the ADPCM-coded data to and from the memory.
One byte consists of two nibbles in the 4-bit ADPCM data format. In the case of 3-bit
data format, two nibbles are presented, but the LSB of each is always externally
pulled-down. The MSB of every nibble indicates whether the input waveform is
ascending (MSB=0) or descending (MSB=1). DO to D7 output or input a pair of
ADPCM nibbles during every sampling period, which is VCK.

D/SRAM I | Selects either DRAM or SRAM. Set the level to "H" if DRAM is to be used.

RAMS1 | | According to the type of memory connected, do the following settings:

RAMS2

(RAM SIZE D/SRAM RAMS1 RAMS2 Connectable memory

SELECT) H L L 64K x 1-bit (64K DRAM)

64K x 4-bit (256K DRAM)
H L 256K x 1-bit (256K DRAM)

256K x 4-bit (1M DRAM)

H L H 1M x 1-bit (1M DRAM)
H H Inhibited.

L L L 64K SRAM, 64K ROM
H L 256K SRAM, 256K ROM

L L H *SRAM, EPROM, Madk ROM
H H Internal RAM access mode

* Address pins AQ through A18 output binary data.

B L72u4240 00LbkYHD 20 1
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Pin Name /0 Function

A0 ~ A18 0 | External memory address pins and chip select pins.

Depending on the type of memory, pins AQ through A18 are used as shown below. In
standby mode, the address pins output "L level signals, and the chip select terminals
output "H" level signals.

Maximum Address Chip select
Type of memory q'ty pin{*2) pin

64K x 1-bit 11 sets A0 ~ A7 A8 ~ A18
D | 84K x 4-bit *1

R | 256K x 1-bit 8 sets AD ~ A8 A9 - A16
A | 256K x 4-bit 1)

M 1M x 1-bit 2 sets AO~A9 | A10- A1
(1)

3 g 8K x 8-hit (64K) 6 A0 ~ A12 A13 ~ A18

'C‘M 32K x 8-bit (256K) 4 Al ~ At4 A15 ~ A18

(*1)  Aset consists of six or eight DRAMSs for one-bit data input/
output. A set consists of two DRAMs for 4-bit data input/
output.

(*2)  1f RAMS1 and RAMS2 are set to select binary output, A0
through A18 are all used as address pins.

VCK 0 | This pin outputs the selected sampling frequency.

(Voice Clock)

XT I | Oscillator connecting pin (4 MHz - 8 MHz)

XT 0 [ Ifexternal clock signal is to be used, enter it through the XT pin with the XT pin open.
IAD/EAD I | Determines whether the built-in ADG is used or not. Entry of "H" level signal

(Internal AD/ enables the use of the built-in ADC.

Externia/AD)

VI (SICK) |1 If the built-in ADC has been selected, this pin functions as V1 (analog signal input)

pin. If the external ADC has been selected, it functions as SICK (serial clock input to
read PCM data before AD conversion into LSI) pin.

VR (ADSI) I | This pin functions as VR (AD converter reference voltage input terminal) pin if the
built-in ADC has been seiected. If the potential of VR is made equal to that of VDD,
the input level for V1 and the output level for DAQUT become aimost equivalent. |f the
external ADC has been selected, this pin functions as ADS! (serial input of PCM data
after AD conversion) pin.

SOCK O | Serial output clock. Used to output PCM data before DA conversion to the outside of
LSI.
DASO 0 | Qutput pin used to output serial PCM data before DA conversion to an external D/A.
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Pin Name 170 Function

RAS (OE) 0 | DRAM and SRAM control timing output pin.

It functions as RAS if DRAM is selected, and functions as OE if SRAM is selected. In
standby mode, OF outputs "H" level signal.

CAS 0 | pin enabling the monitoring of CAS signal to DRAM. Do not directly connect this
terminal to CAS pin on DRAM, but connect it to the chip select pins (A8 through A18).

WE 0 | This pin outputs timing signals used to control reading from and writing to DRAM and
SRAM.

It outputs "H" level signals in play or standby mode.
2. CPU Interface Version
Pin Name 1710 Function

vDD — | Power supply pin

VSS1 - | Digital GND pin

VSS2 — | Analog GND pin

MPU I | If ther level of this pin is set to "H", LSI is switched to CPU interface. Since this input
is internally pulled-down, be sure to apply a "H’ level to this pin.

MCK 0 | Outputs signal for synchronization with CPU. During recording and playing, a

(Main Clock) frequency equivalent to 1/2 of the sampling frequency is output.

VCK 0 | OQutputs the selected sampling frequency. While the level of AC is set to "L,

(Voice Clock) a sampling frequency is always output.

AC (Ali Cler) | | Setting the level of this pin to "H" sets LS] to initial state, and sets the output level of
DAQUT to GND.

The built-in power-on resetting circuit sets AC to the "H" level temporarily when power
is turned on. For assurance, however, it is recommended to connect an external
power-on resetting circuit.

D0~ D7 10 | These pins input and output ADPCM data, command data, and status data.

TS (Chip Select) | | Setting the ieve! of this pin to “L" enables data transfer with CPU. When setting the
leve! of this pin to “H", data bus (D0 ~ D7) become high impedance, inhibiting reading
and writing through the data bus.

RD (Read) | | Setting this pin to the "L" level enables the CPU to read ADPCM data and status data
from the MSM6258.

WR (Write) | | Enables writing of ADPCM data and command data from the CPU to the MSM6258 at
the rising edge of WR.

B L724240 00Lbku2 089 WA
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Pin Name 170 Function

D/C | Setting this pin to the "H" level sends ADPCM data through the data

(Data/Command) bus (DO ~ D7).
Setting it to the "L" level sends command data or status data through the data bus.

RECM 0 | during recording, this pin outputs a "H" level signal.

(Record Monitor)

PLAYM O | During playback, this pin outputs a "H" level signal.

(Play Monitor)

IAD/EAD I | Makes a selection to use the build-in AD converter or an external AD

(Internal AD/ converter.

External AD) Setting the pin to the "H" level enables the use of the built-in AD converter.

VI (SICK) [ | Setting IAD/EAD to the "H" level causes this pin to function as analog

Voice in serial signal input pin (V).

In Clock Setting IAD/EAD to the "L" level causes this pin to function as a serial input clock
(SICK), which enables loading of PCM data after AD conversion into the LSI.

VR(ADS!) I | Setting AD/EAD to the "H" level makes this pin function as AD

(Voltage converter reference voltage input pin (VR). If VR and VDD are made

Reference common, the input level of Vi becomes equivalent to the output level of

AD DATA DAOUT.

Serial IN) Setting IAD/EAD to the "L" level makes this pin function as input pin for serial PCM
data subject to AD conversion.

DAOUT 0 | Voice output pin.
If outputs voice during recording and playing. For reference, an example of a muting
circuit which inhibits voice output during recording is given in Figure 34.
Setting AC to the "H" level sets the level of this terminal equivalent to the GND level.
Changing AC from the "H" to "L" level gradually increases the level until it reaches 1/2
VDD.

SOCK O | This pin outputs a clock used to output serial PCM data for external DA

(Serial Out Clock) conversion.

DASO O | This pin outputs serial PCM data for external DA conversion.

(DA Data Serial

Out)

4B/3B (4-bit/3-bit) | | ADPCM bit length selection pin.
Setting it to the "H" level makes the data bus (DO ~ D7) send 4-bit ADPCM data.
Setting the terminal to the "L" level makes the data bus send 3-bit ADPCM data.

B L724240 00LeLLY43 TLS HE i
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Pin Name 110 Function
SAM1 I | Sampling frequency selecting pin.
SAM2 If the original oscillaiton frequency is 4.096 MHz, any of the following
(Sampling 1,2) sampling frequencies can be selected:
SAM1 L H L H
SAM2 L L H H
fs 4.0kHz 5.3kHz | 8.0kKz | inhibited
OVF (Overflow) 0 | This pin outputs a "H" level signal if voice signal reaches more than 80% of the
dynamic range during reocrding and playing. It outputs a "H" level signal in any mode
other than record and play mades.
_X_T_ | | Oscillator connecting pin. .
XT 0 | If an external clack is to be used, enter it through the XT pin with the XT pin open.
VDS i | Setall these pins to the GND level.
STeSP
REC/PLAY
108
TRS 1
TRS 2
PAUSE
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DESCRIPTION OF FUNCTIONS

* Recording Time and RAM Capacity
Recording time varies with the capacity of
external RAM, sampling frequency, and
ADPCM bit length. Their relations are given
by the following expression:

Recording time (sec.)

1.024 x RAM capacity (K-bit)
"~ Sampling frequency (kHz) x bit length (3 or 4)

If two 256K DRAMSs are used with the sam-
pling frequency setto4kHz, and with ADPCM
bit length set to 4-bit, recording can be per-
formed for 32.7 seconds as calculated below:

Recording time (sec.)

_ 1.024 x 256 (K-bit) x 2

= 32.7 seconds
4 (kHz) x 4 (bit) 32.7 seconds

* Analog Input
1. Waveform Input to VI

The analog input (voice waveform) to VI
should be so designed to oscillate around 1/
2VR. The maximum amplitude can equal VR.

As the input amplitude approaches VR, S/N
during AD conversion is improved. There-
fore, itisrecommended to set the inputampli-
tude in the range between 1/2VR and VR.

2. Conversion Method & Impedance of
Analog Input to VI

M5M6258 employs an AD converter of the
load comparison type, which uses a capacitor.

The VI terminal is connected to the internal
capacitor for 8 ps each time the sampling
frequency is given (125 us for 8 kHz sam-

B L724240 00lbL45 898 ENM

pling), and disconnected from it for the rest of
the time. So, input equivalent impedance
varies with the frequency of the input wave-
form, ambient temperature, etc. by 10 k-ohms
to more than several tens of M-ohms. There-
fore, design should be performed so as to
connect alow impedance output circuit to the
VI terminal. The capacity of the internal ca-
pacitor is 100 - 200pF.

3. Input Filter Section

Thelow pass filter located before the VI termi-
nal eliminates the repeated noise during AD
conversion. The cutoff frequency should gen-
erally besetto 0.8 x1/2to1/2 of the sampling
frequency.

For the construction of the filter, refer to "Q&A"
of this data book.

¢ Analog Output

1. Output Waveform from DAOUT

The maximum amplitude of the output from
DAOUT is 1023/1024 x VDD The waveform
is a stair step waveform synchronous with the

sampling frequency.

Input/output waveform for the VI, VR, and
DAOUT terminals are illustrated below:

2. Output Filter Section

Because the output from DAOUT is a stair
step waveform, add a low pass filter.

The output impedance of DAOUT varies in
the range between 12 kQ2 and 22 kQ

Determine a filter constant so that resistance
variations caused by the change of the output
impedance may notaffect the cutoff frequency
for the filter.
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VDD
1
1vDD

GND

Waveform of Input to VI Waveform of Output from DAOUT

Figure 1
¢ Use of External AD and DA Convert- 1.  Use of External AD Converter
ers
Enter data, which has underwent straight
To establish a high quality recording/play- binary conversion with the AD converter, to
ing system, a 12-bit AD and 12-bit DA con- ADSI, and enter clock signal through SICK.

verters can be externally mounted.
Read data from ADSI at the rise of SICK.

Figure 2-1 shows the timing:

VCK (0) _—_[ I
ADSI (1) vngzssXEquasaXssaXssaI rsa’ ssa’ 958 ‘ms% |sa Ls8
S (P DR DR U VR R AUV T T B E—

b p—ry

More than 2.0 psec. More than 2.0 psec.

‘aReading of PCM data by LSI

Figure 2-1 Use of External AD Converter and Timing

2. Use of External DA Converter shown in Figure 2-2, straight binary data
and clock are output. The data from DASO
According to the timing of DASO and SOCK changes at the rise of SOCK.
VCK (0) _ I
DASO (0) XVSBXZSBXJSBXISEXSSBXSSBXKB‘&8‘93!‘105*155’ 158

S0OCK (0) | |

N|

+
Approx. 7.8 usec  Approx. 3.9 psec
{When fosc = 4.096 MHz)

Figure 2-2 Use of External DA Converter and Timing

B L724240 001lbb4b 724 WE
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* Original Oscillation Frequency and The LSI can use an original oscillation fre-
Sampling Frequency quency in the range between 4 and 8MHz.
The sampling frequency (fs) can be selected
1. Relationship between the Original Os- as shown in the table below:
cillation Frequency and the Sampling
Frequency

Table 1 Relationship between SAM1, SAM2 and Sampling Frequency

SAM1 L H L H
SAM2 L L H H f,sc ¢ Original oscillation frequency
f f f
8¢ 08¢ 03¢ ibi
fs 054 768 512 Inhibited
2. Connection of Oscillator when a Kyocera-produced ceramic oscilla-
toris connected to XTand XT is shown in the
Figure 3 illustrates how to connect an oscil- table below. If a Murata Seisakusho-pro-
lator. For reference, the optimum capacity duced ceramic oscillator is to be used, con-

nect 30pF to C1 and C2.

MSM6258

L]

C1 C2

i T e’
iH—— >

Figure 3 Connection of Oscillator

Ceramic oscillator Optimum capacity
Model Frequency (kHz) C1 (pF) C2 (pF)
KBR-4.0MS 4000 33 33
KBR-4.096MS 4096 33 33
KBR-5.0MS 5000 33 33
KBR-6.0 MS 6000 33 33
KBR-8.0 MS 8000 22 22
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« Relationship between DO-D7 and
ADPCM Data

Table 2 Relations between D0-D7 and ADPCM Data

DO D1 D2 D3 D4 D5 D6 D7
BOn Bin B2n B3n BOn+1 | Bin+t | B2n+1 B3n+ « 4-bit ADPCM
* BOn Bin B2n * BOn+1 | Bin+1 { B2n+1 « 3-bit ADPCM
4-bit ADPCM
B3n ... Polarity bit for n-th sampling
B2n ..., MSB for n-th sampling
[ 211 J— 2SB for n-th sampling
BOn ............ LSB for n-th sampling
3-bit ADPCM
B2n ..o Polarity bit for n-th sample
Bin ...MSB for n-th sampling
BON ..........c.. LSB for n-th sampling
X e Pull down when the resistance reaches approximately 100 k-ohms.
As shown above, data DO through D3 pre- easily.
cedes data D4 through D7.
2.1 Recording

To prepare ADPCM data for MSM6295 or to
perform reproduction using ADPCM data,

connection must be changed to exchange
D0-D3 with D4-D7.

¢ Operation for Stand-Alone Version
1.  Power Saving Function

When SRAM is selected, the power saving
function for the LS!is activated to stop oscil-
lation in standby mode (in any mode other
than record or play mode).

It may sometimes take 20 to 30 msec. before
oscillation is stabilized.

To shorten the stabilizing time, it is recom-
mended to use a ceramic oscillator.

2. Basic procedure for recording and
playing

Basic procedure for recording and playing
using channel 1 is described in this section.
Recording and playing can be done very

B 0724240 D0lbb4d 577 WM
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Setthe REC/PLAY terminal torecord mode,
and select channel 1 using CA1 through
CA3. Enter a pulse to the ST*SP terminal,
and recording begins. To terminal record-
ing, enter a pulse to the STeSP terminal
again. Recording is donebetween thesetwo
pulses. If 8kHz sampling is selected, record-
ing time can be extended by up to 64ms
(equivalent to 2k-bit). Figure 4 shows the
relationsbetween ST *SP and recording time.

In the initial state, recording is not termi-
nated automatically. So, it is necessary to
enter a pulse for termination.

2.2 Playing

Playing beginsif the REC/PLAY terminal is
set to play mode, and a pulse is entered to
the ST#SP terminal. When recording timeis
reached, playing is terminated automati-
cally. To suspend playing half way, enter a
pulse to the STeSP terminal again. Figure5
shows the relationship between ST#SP and
playing time.
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ST=SP (1) [ ]
Recording in progress
(recording time variable) I
Stant of recording Termination of recording
Figure 4 Recording Sequence
STeSP (1)
| Playing in progress |
r(Equivalent 1o recording time) 'l
Start of playing Termination of playing
STeSP (1) [ ['1
Playing in progress
Start of playing Termination of playing
Figure 5 Playing Sequence
3. Use of Channels external RAM allows. Figure 6 shows an

MSM6258 allows selection of eight chan-
nels: channel 0 through channel 7. Each
channel has flag status (FST). Use of the
channels is described below.

3.1 Initial Recording conditions of chan-
nels 1 through 7 and external RAM

To start recording in the initial state (noth-
ing is recorded in any channel), channel 1
through channel 7 must be used in that
order. Table 3 shows the channels and their
addresses.

The external RAM after completion of re-
cording in channel 1 through 7 is demar-
cated in proportion with recording timein 2
K-bit steps. The length of each channel can
be freely set so far as the capacity of the

M L?724240 00lbbkYY 433 =
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example. FST for the channel that was used
for recording is set to the "H" level.

3.2  Use of Channel 0

If channel 0 is selected, FST is always set to
the "H" level, and the data saved beginning
with the start address of the external RAM.
This is helpful if only one word is to be
recorded in the external RAM or if voice
data written to EPROM or masked ROM is
to be reproduced. (See an example of an
applied circuit in Figure 27.)

To terminate recording or playing, enter a
stop pulse to the ST*SP terminal.

Do not forget to set the VDS terminal to the
"L" level.
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Table 3 Channels and Addresses

Channel Channel address
CA1 CA2 CA3
0 L L L
1 H L L
2 L H L
3 H H L
4 L L H
5 H L H
6 L H H
7 H H H
Channel 1 2 3 4 ] 5 | 6 7
ol

External RAM capacity

Figure 6 Example of External RAM and Channel Length

4.  Recording/Playing and FST

The LSI enables selection of channels using
CA1, CA2, and CA3. Each of channels 1

through 7 has flag status (FST). Therelation-
ship between recording/playing and FST
are shown in Table 4:

Table 4 Relationship between recording/playing and FST

FST = "L" FST = "H"
Recording a b
Playing c d
a: Recording timeis variable. Recording served asillustrated in Figure7. How-

can be done according to the proce-
duredescribed in2.1. When the power
is turned on, this status ensues.

b:  Recording can be done for the time
equivalent to that of the previous re-
cording. Entry of a pulse to the STeSP
terminal starts recording, and termi-
nates it automatically. A pulse en-
tered during recording is invalid.
Without external control of addresses,
the data in the other channels is pre-

B 5724240 00lbbL50 155 HE
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ever, if VDS is set to the "H" level,
recording time can become 0.12 sec-
ond shorter.

Playing is inhibited. When the power
is entered, this status ensues.

Recording is possible. For recording,
follow the procedure described in 2.2.

Notice that FST for channel Ois always
set to the "H" level.
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OKI Semiconductor MSM6258/MSM6258V

Invalid
STeSP (1)
Recording in progress N
r Time equivalent to that
of previous recording
Start of recording End of recording

Figure 7 Recording in Status B (Preservation of Data in Channel)

5. Function of Pause Terminal temporarily stops a record or play opera-
tion.

5.1 Two Pauses after Start
Entering a pulse again re-starts the paused

Entering a pulse to the PAUSE terminal record or play operation.
STeSP (I f l {1
) mm sTOP
PAUSE (I 1
—NRe-startofa operation
Temporary stop
Figure 8
5.2 One Pause after Start pulse has preference.
Ifa pauseisinvoked onceafter start, thestop
STeSP I) f I {1
( TART ~sToP
PAUSE (I « Preference of stop
Temporary s10PN\gtandhy state
Figure 9
5.3 Pausein Standby Mode
A pause is invalid.
STeSP (I £l Y
4 NSTART ‘sm’gl
PAUSE " Invalid Nnvalid
Figure 10
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6. Recording nal, and playing begins.
(1) Set the selecting terminals (SAM], (5) When playing for theselected channel
SAM2, ETC.). is completed, playing stops automati-
cally.
(2) Setthe REC/PLAY terminal tothe"H"
level. (6) Toterminate playing half way, enter a
pulse from the ST#SP terminal.
(3) Setthechanneladdressterminals CA1l
throughCA3, and check the OVF (FST) 8.  Re-Recording (with Recording length
terminal to make sure of the flag status Changed)
for the channel selected.
MSM6258 has a function to protect the con-
If the level of the output from OVF tents in channels other than the one that is
(FST) is "H", it means that data is selected. To change therecordinglength for
already recordedin theselected chan- a certain channel, the protection function
nel. If itis "L", no data is recorded in must be cleared using the flag reset (FRST)
the selected channel. terminal.
(4) Entera pulse to the STeSP terminal to Suppose recording is done with channels 1
start recording. through 4 in the external RAM as shown in
Figure 11(a). Let us see how to change the
If the flag of the selected channel is set recording lengths for channels 2 thorough 4.
to "H", recording is automatically ter-
minated when the recording time First select channel 2, and reset it using the
saved in the selected channel is flag FRST for channel 2. (See Figure 11(b)).
reached. In this case, entry of a pulse
from the ST «SP terminal does not ter- Performre-recording in channel 2. Because
minate recording half way. FSTissetto"L", pulses have to be entered to
the ST*SP terminal to set the startand end of
If the flag for the selected channel is recording. If the recording time for channel
"L", a pulse can be entered for the ST+ 2 is made longer than before, FST for chan-
SP terminal to terminate recording. nel 3 is automatically set to "L". Atthesame
time, reproduction for channel 3 is inhib-
7. Playing ited. (See Figure 11(c).)
(1) Set the REC/PLAY terminal to "L". In an example shown in figure 11 (d), chan-
nel 3 is selected, and re-recording is done so
(2) Setachannel desired to play using the as not to trespass the area of channel 4.
CA1 through CA3 terminals.
Figure 11 (e) shows an example in which the
(3) Make sure that the OVF (FST) termi- flag for channel 4 is reset, and re-recording
nal is "H". (If it is "L", playing is not done in channel 4.
possible.)
In this manner, the external RAM is effi-
(4) Enter a pulse from the STeSP termi- ciently used for the channels of the MSM6258.
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External RAM Capagity

A

(a) Channel 1 2 3 4
FST="H' H H H

@ The flag for channel 2 is reset.
(b) Channel 1 2 3 4
FST="H" L H H

@ Re-recording is done in channel 2.

(c) Channet 1 2 3 4
FST ="H' ‘H i H

@ Re-recording is done in channel 3.

(d) Channel 1 2 3 4

FST="H" H H* H

@ The flag for channel; 4 is reset.
And re-recording is done in channel 4.

(e) Channel 1 2 3 4

FST="H" ‘H H H

Figure 11 Re-Recording (examples in which recording lengths are changed)

9. Voice Starting reaches a certain value, and if the number of
occurrences reaches a certain value. Saving

Setting the VDS terminal to "H" activates the of ADPCM data in the external RAM begins

voice triggered starting circuit. The circuit 64-128 mseconds (fosc=4.096MHz, and

decides that there is voice if the difference fs=8.0kHz) after that time.

between the input amplitude for the (n-1)-th

sampling and that for the n-th sampling 10.  Access to Internal RAM

B L724240 00L6LS53 94 W 267
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VA

-y
64-128msec

ML

it is decided that a voice is present.

ADPCM data or stored in external RAM.

Figure 12 Outline of Voice-Triggered Starting

The start address and stop address for each
channel are stored in the internal RAM in
MSM&6258.

The start/stop addresses for each channel
can be changed by writing data to RAM
inside the MSM6258.

Using this function, a certain word can be
reproduced by externally connecting
masked ROM or EPROM. (See an example
of circuit shown in Figure 28.)

Procedure for writing the start/stop ad-
dresses for channel 1, and time chart are
described below:

10.1 Procedure for Writing Start/Stop Ad-
dresses

(1) Set RAMSI to "H", and D/SRAM to
IILH,
RAMS2 to "H", and REC/PLAY to"L"

Then, the internal RAM can be di-
rectly accessed.

(2) SetCAlto"H",CA2to"L",and CA3to
"L” to select channel 1.

(3) Set D4 to "L" to invoke start address
write mode.

(4) Enter address data to DO, read clock
signals (18) to D1, and write signal to
D5.

(5) Set D4 to "H" to invoke stop address
write mode, and follow the step (4)
above again.

Then, the flag status for channel 1is set
to "H".

10.2 Timing Chart
Figure 13 shows a timing chart.

10.3 Control of Addresses in External
Memory

RAM inside MSM6258 controls the start/
stop addresses of the external memory. Fig-
ure 14 shows the outline of the circuit.

In Figure 14, the internal addresses are total
21-bit: the low-order 8-bit and DO through
D12. However, the external addresses are
19-bit: AO through A18.

If SRAM or ROM is externally connected,
D11 and D12 for the internal addresses are
not used externally.

Write addresses in all the thirteen bits DO
through D12 to write start/stop addresses
in the internal RAM.

At this time, DO through D12 correspond to
AQ through A18 as follows:

D12 - None
D11 - None
DllO - A|18
DO - A8

If DRAM is connected, all the 21-bit of the
internal addresses are output.
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RAMS (1 1
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DO (Data) (0) Output made @@ """ _).\
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more than 10 psec
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Figure 13
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Figure 14
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11. Connection and Use of DRAMS
11.1 Connection of DRAMs

64K x 1-bit, 64K x 4-bit, 256 x 1-bit, and 256
x 4-bit, and 1M x 1-bit DRAMs can be con-
nected. MSM6258 allows the connection of
up to 16 M-bit. Therefore, DRAMs can be
added easily.

Usebuffers if sixteen or more DRAMs are to
be connected.

Figure 25 shows an example of a circuit in
which four DRAMSs are connected. As ap-
parent from the figure, MSM6258 has eight
data lines: DO through D7. If the ADPCM
bit length is 4-bits, ADPCM data is input
and output through 8 data lines. x4-bit
DRAM s installed must be even in number,
and the number of x1 bit DRAMs must be a
multiple of 8. If the ADPCM bit length is 3-
bit, data is input and output through 6 data
lines. So, the number of x1-bit DRAMs
installed must be a multiple of 6.

11.2 Use of DRAMs

DRAM is refreshed by "RAS only refresh”
method. So almost any DRAM can be used.

MSM6258 has the address terminals AD
through A18. If DRAM is used, the high
order address outputs CAS signal, and it
also works for chip selection.

Timing charts when 256 x 1-bit or 256 x 4-bit
DRAM S are given in Figures 15, 16, and 17.
These figures show timing for fosc=4MHz,
and fs=7.8kHz.

11.3 Termination of Recording

If recording is started when FST is "L", re-
cording is not terminated until a stop pulse
is entered. If recorded data exceeds the
capacity of the externally connected RAM,
noise is generated when they are repro-
duced.

So, a stop pulse must be entered according
to the RAM size. For this purpose, a timer
may be used to control recording time, or
chip select signal may be used.

Suppose two 256K x 4-bit DRAMs are con-
nected. If a signal whose polarity is reverse
to the signal from the chip select terminal
A10 (shown in Figure 15) is entered to the
STe SP terminal as a stop pulse, recording is
automatically terminated when recording
has been done in two 1M DRAMs.

®

In case of fosc = 4 MHz,
fsamp = 7.8 kHz

Standby 67.2 sec

A11(0) ruruuruvuyT
A10(0) —uuuuTTuuyr
A9(0) TTruruuTTuUuy

672sec | 672sec |
T i

Figure 15 Address Timing for 256 x 4-Bit DRAM
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64ps _,_ 64ps
VCK (0) A (I L
Al11(0) W
A10(0) W
A9(0) 50ps 4ps U
Figure 16 Enlarged View of A
VOK (0)  —d S
_.{—k_ dps
A9 (0) L]
dys dps 24ps 8ps 18ps.
Em-_— 2ps
RAS(0) —L L LI L1 [ L
—-‘—‘4— dps
A0 - A8 (0) X_Rn_X_Rnet X Rne2 X Row X_coloMN_ X_ Rme3 X
8us 12ps
Change of relres/; address : :
WE (0) bl
(during recording) aps v..i,_i.._
Data read t
(during playing) Refresh Data read/write Relresh

Figure 17 Enlarged View of B

12. Connection and Use of SRAMs
12.1 Connection of SRAMs

MSM6258 allows the direct connection of
two types of SRAMSs: 64K-bit and 256K-bit
SRAMs. The maximum capacity of SRAMS
that can be directly connected is IM-bit (for
256K SRAMs).

The SRAM size can be expanded to up to
4M-bit if A0 through A18 are set for binary
outputusing the RAMS1 and RAMS2 termi-
nals, and a decoder is externally connected.

12.2 Use of SRAMs

Figures 18 and 19 show timing charts when
256K SRAM is selected.

B 5724240 D01bL57 50T mm
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The high-order address terminal automati-
cally functions as a chip select terminal ac-
cording to the type of SRAM.

These figures show timing when fosc is
4MHz, and fs is 7.8 kHz.

12.3 Recording Termination

If recording is started when FST is "L", re-
cording is not terminated until a stop pulse
is entered. If recorded data exceeds the
capacity of the externally connected RAM,
noise is generated when they are repro-
duced.

So,a stop pulse must be entered according to
theRAM size. For this purpose, a timer may
be used to control recording time, or chip
select signal may be used.
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Suppose two 256K SRAMs are connected. If
a signal whose polarity is reverse to the
signal from the chip select terminal A17
(shown in Figure 18) is entered to the ST*SP

terminal as stop pulse, recording is auto-
matically terminated when recording has
been done in two 1M DRAMs.

In case of fosc = 4 MHz
fs=7.8 kHz

®
A17 (0)
A16 (0)
A15(0) l
standby ‘ 8.4 sec 8.4 sec
T

8.4 56

Figure 18 Address Timing for 256K SRAM

OE: "H" during recording
‘L during playing

o Slus ., Blus
veko 1T L1
s
[y
AQ- A4 (0) X X
48ps———He—8ps
WE (0) ] U
{during recording) _._|‘.. §2us
Data read ¢ 4
(during playing)

Figure 19 Enlarged View of A

13. Connection and Use of External ROMs

EPROM or masked ROM storing ADPCM
data may be connected to reproduce either
the entire contents of ROM or part of them.

13.1 Reproduction of Entire Contents of
ROM

To reproduce the entire contents of External
ROM, set the address to binary output mode
using the RAMS1 and RAMS2 terminals,
and enter a stop pulse to the ST*SP terminal
within 50us after the level of the A14 termi-
nal is set to "H". Timing is shown in Figure
20.
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Similarly, the contents of ROM can be easily
reproduced by entering a stop pulse using
the A15 terminal for 256K ROM, and the
A16 terminal for 512K ROM.

13.2 Reproduction of Part of Contents of
External ROM

By connecting ROM, to which many words
of ADPCM data is written, to MSM6258,
and controlling the internal RAM in
MSM6258 using a microcomputer, indi-
vidual words stored in ROM can be ran-
domly reproduced. Figure 21 shows a flow
chart.
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tsps = 0~50psec

STeSP (1) L
PLAYM (0) ] L
A13 (0)

paour (o) /"IN N

Figure 20 Stop Timing for Reproduction from ROM

Setting of other terminals
D/SRAM ="L", CAt,2,3="L",

[ REC/PLAY ="L", RAMS1 = L}
RAMS2 = "H"

Setting of input
terminals for sampling
frequency, etc.

I

Selection of
channel 1

Writing of external ROM
start/stop addresses to
internal RAM

Selection of
play mode

Entry of start pulse to
ST SP terminal

Reproduction of a
word in ROM

Another word
reproduced?

NO

Figure 21 Flow Chart for Reproduction from ROM
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14. Use

14.1 Recording of 7 or More Words

As stated earlier, seven words can be re-
corded in channel 1 through?7. If theinternal
RAM in MSM#6258 is controlled using a mi-
crocomputer, more than seven words can be
recorded. Operating procedure is similar to
thatdescribed in 13.2, "Reproduction of Part
of Contents of External ROM". Select chan-
nel 1, write start/stop addresses to theinter-
nal RAM, and record data to that address.

14.2 Use of both RAM and ROM
RAM and ROM may be connected to
MSM6258 to record a variable message in

RAM and a fixed message in ROM.

Examples of circuits are given in Figures 28
and 29.

15. Backup with Battery

When backing up SRAM storing ADPCM
data with a battery, be sure to also back up
MSM6258. MSM6258 has RAM to store
start/stop addresses for each channel. Even
if SRAM is backed up, its contents cannot be
reproduced unless MSM6258 itself is backed

Llp.
e Operation with CPU Interface

As stated earlier, CPU interface does not
control external RAM addresses. Therefore,
an external control circuit for RAM must be
designed.

1. Connection of Data Bus

Insert a pull-up or pull-down resistor to the
data bus bits D0~D?7.

Table 5 Use of CS, D/C, RD, and WR

Ccs D/C RD WR Operation
L H L H Output of ADPCM data (during recording)
L H H L input of ADPCM data (during playing)
L L L H Output of status
L L H L Entry of command
H X X X Use of data bus is inhibited. (high impedance)

2. Use of Data Bus

The data bus can be controlled using the
four pins of the D/C terminal by making a
selection as to whether the CS, RD, and WR
terminals, and data bus should be used for
input/output of ADPCM data or for input/
output of command /status.

Table 5 is a list of "H" and "L" combinations
of these terminals. As shown in Table 2,
ADPCM data for two samples are input and
output at a time.

474

3. Entry of Commands

These are commands for start of recording,
start of reproduction, stop of recording/
reproduction, and setting of initial pointers.

Entering "H" level makes each of these com-
mands valid.

However, "L" level should be entered for
initial pointers PO through P4. 1f"H" level is
entered, the amplitude of the waveform for
reproduction will be changed.

Table 6 shows the relationships between the
data bus and command.

M 6724240 00LbbLLO OTY W
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Table 6 Data Bus and Command

Do D1 D2 D3 D4 D5 D6 D7
SP PLAY REC P4 P3 P2 P1 PO
ST ST
SP o, Stop recording and playing
PLAY ST ............. Start playing
REC ST ...ccccnne Start recording
PO~P4 ... Setting of initial pointers (Always enter "L".)
4.  Status Output DO ~ D6: "L'level
D7: "H"level

The status output tells which is currently
performed, recording or playing.

The status output in standby mode is as

Table7 shows therelationships between the
data bus and status.

follows:
Table 7 Relationships between Data Bus and Status
DO D1 D2 D3 D4 Ds D6 D7
X X X X X X X REC/PLAY
REC/PLAY ................ "H" during recording

‘L" during playing
5. Read/Write Timing

Read/write timing of ADPCM DATA is
synchronized to MCK.

6. Recording /Playback Method

To start recording, a recording start com-
mand isentered using the D/C, WR, and D0
~ D7 terminals.

During recording, ADPCM data is written
totheexternal RAMinsynchronization with

the MCK output.

To terminate recording, enter a stop com-
mand.

Playing is performed if a play start com-
mand is entered, and ADPCM data is read

B L724240 00lbbkbl T30 WA
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from the external RAM in synchronization
with MCK.

Timing for recording and playing is shown
in Figure 22, If recording or playing is
stopped using a stop command, DAOUT
retains the level at which recording or play-
ing has been terminated, and its level is
changed to 1/2VDD as soon as a start com-
mand is entered.

7. Voice-Triggered Starting

With the CPU interface, voice-triggered start-
ing cannot be performed using the logic
circuit in M5M6258. To perform voice-trig-
gered starting, use an external analog cir-
cuit. Anexample of such a circuitis given in
Figure 35.
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8.  Troubleshooting Check List

If normal playing is impossible even when
the hardware and software for CPU inter-
face are used, perform check up according
to the following procedure:

(1) Check DAOUT output during record- 3)
ing:

The waveform of the output from the
DAOUT terminal during recording is
just the same as that during playing.
Make sure that the waveform of the
output from the DAOUT is normal.

(2) Recordingand playing of muted voice:

If the waveform of the output during
recordingisnormal, useamuted voice

waveform, or DC level waveform.

If the waveform of the output from
DAOQOUT during playing rises or falls,
ADPCM data read/write timing is
wrong. Check read/write timing.

Recording and playing of muted voice
waveform and voice waveform:

To check read/write timing, perform
recording and playing using a wave-
form consisting of muted voice and
voice.

If the waveform of the output from
DAOUT rises or falls during playing,
orifitsamplitude changes, checkread/
write timing again.

Sl VAVAVAY;

Muted part Voiced part

(4) Recordingand playing of voice wave-
form:

For final checkup, perform recording
and playing using a voice waveform.

If the amplitude of the waveform of
the output from DAOUT during play-
ing changes, the trouble may lie in the
interface with theexternal RAM. More
concretely, it is likely that ADPCM
data for several samples arenotstored
in the external RAM before start of
recording, or ADPCM data for several
samples are not transferred from the
external RAM to LSI before start of
playing. To see whether the timing
after start of playing is normal, enter
the ADPCM data given below to the
LSI, and check that a 1.5Vp-p sine
wave is output from DAOUT.

If the waveform is 1.5Vp-p sine wave,

47¢ IR L?24240 00l6bkbke 977 W

the interface for playing is judged to
be normal. Check the timing for start
of recording again.

How to generate 1.5Vpp sine wave:

Enter the following ADPCM data:

0,33,7F7F4,C,4,C4,09.CS81 repeti-
tions of 4,09,C,8,1

This data will work with a M5205 but
must be nibble swapped for the 6258.

<Example>

D7 ~ D0

(3 0), Please refer to ADPCM
data of P.29.

(7 3

7 P

@4 P,
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Waveform of output from DAOUT
Waveform of output from DAOUT
DGy —L_J K (I
WR () B ¥ —U
RD (1) ] U ]
MCK (0) S WP |
D0 - D7 (I10) —<:>—<:><<:>—+—c:>-q>—
Rec/;rd Ouu!ut of/' STOP
START ADPCM Command
DATA
{(a) Recording timing
(I) L7 i | R
w_ R () I /e | e Tan |
RD (1) "H $
MCK (0) T s IR
DO ~ D7 (1/0)
STA/RT ‘\InpuTt of STgP
Play ADPCM Command
DATA
(b) Playback timing
Figure 22
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CIRCUIT EXAMPLES

Figure 23 shows an example of inter-
face with 64K SRAM.

Figure 24 shows an example of inter-
face with 256K SRAM.

Figure 25 shows an example of inter-
face with 256K SRAM.

Figure 26 shows an example of inter-
face with 256K DRAM.

Figure 27 shows an example of inter-
face with IM DRAM.

Figure 28 shows an example of inter-
face with 256K EPROM.

Figure 29 shows an example of inter-
face with 512K EPROM.

M 724240 00lbbbY 74T HE
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Figure 30 shows an example of inter-
face with MSM5840A when MSM6258,
masked ROM, and SRAM used for
fixed and variable messages.

Figure 31 shows an example of a cir-
cuit when MSM6258, masked ROM,
and DRAM, and SRAM are used for
fixed and variable messages.

Figure 32 shows an example of inter-
face with MSM80C85 when MSM6258,
is used in CPU interface.

Figure 33 shows an example of a mute
circuit used for recording with
MSM6258.

Figure 34 showsan exampleofa voice-
triggered starting circuit for the CPU
interface with MSM6258.
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Figure 23 Application Note for 64K SRAM
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Figure 24 Application Note for 256K SRAM
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Figure 25 Application Note for 256K SRAM (Use 16 pcs)
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Figure 26 Application Note for 266K DRAM
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Figure 27 Application Note for 1M-bit DRAM
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Figure 28 Application Note for 256K EPROM (Use 16 pcs)
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Figure 29 Application Note for 512K EPROM (Address is binary output)
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Figure 30 Example of Interface with 64K SRAM & 256K Mask ROM
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In case both DRAM and masked ROM are used, it is necessary to refresh DRAM except when data is being read from
the masked ROM.

The figure on the right shows the timing when fs is 3.9kHz. Read data from ROM during the ROM access time
shown in the figure.

Figure 31 Example of Interface for 266K DRAM and Masked ROM
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Figure 32 Example of Interface with MSM80C85
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Figure 33 Example of Mute Circuit for Recording
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Figure 34 Voice-Triggered Starting Circuit for CPU Interface
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