OKI Semiconductor

MSM6310

PCM RECORDING & PLAYBACK LSI

GENERAL DESCRIPTION

The MSM6310is a PCM recording & playback
LSI which is manufactured using Oki’s low
power CMOS silicon gate technology. The
MSM6310 is designed for the purpose of
endless loop recording by 8-bit PCM.

The internal circuit is made up of following
FEATURES

* 8-bit PCM
(built-in 8-bit AD/DA converter)
¢ External DRAM driving capability 256K,
2 pcs.
*2%6K DRAM type — 256KW x 1 bit
(MSM41256A) CAS before RAS
refresh
* Sampling frequency:
4kHz (f . .=4.096 MHz)
¢ Oscillation frequency:
4 to 8.2 MHz (nominally 4.096 MHz)
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three units. The first one is an input unit
which consists of lineamplifier, low pass filter
and 8-bit AD converter. The second oneis an
output unit which consists of 8-bit DA con-
verter and low pass filter. The third one is a
control unit for external DRAMs.

Supply voltage: +5V

Analog line input

Motor driving signal output

Recording/Playback period:
4sec (f=4kHz, 1 x 256K DRAM)
8sec (f=4kHz, 1x 256K DRAM

or f =8kHz, 2 x 256K DRAM)

16 sec (f.=4kHz, 2 x 256 K DRAM)

* 44 pin plastic QFP

(QFP44-P-910-K)



MSM6310 OKI Semiconductor

PIN CONFIGURATION
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OKI Semiconductor MSM6310
ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings

Parameter Symbol Conditions Value Unit
Power supply voltage Vbp Ta=25°C -0.3t07.0 v
Input voltage Vin Ta=25°C -0.3toVpp. 0.3 v
Storage temperature range Tstg - -5510 + 150 °C
Operating Range

Parameter Symbol Conditions Value Unit
Power supply voltage Voo DGND = AGND = 0V +4.510+5.5 v
Operating temperature range Top - -40 10 85 °C
Osciltator frequency Fosc - 40t08.2 MHz

¢ DC Electrical Characteristics

(DVDD=AVDD=4.5~5.5V, DGND=AGND=0V, Ta=—40~+85°C)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
High input voltage (Note 1) ViHt — 3.6 — — v
High input voltage (Note 2) Vinz — 0.8xVpp| — — v
Low input voltage Vie — — — 0.8 v
High output voitage Vou IoH = —40pA 42 — — v
Low output voltage VoL loL = 2mA — — 0.45 v
High input current (Note 3) It Viu=Vbp 20 — 400 PA
High input current (Note 4) Iz Vik=Vbp — — 10 pA
Low input current i ViL=Vss -10 — — pA
Qutput leak current Lo Vss £ Vout ¢ Voo -10 — 10 pA
Operating consumed current iop fosc = 4.096MHz — — 10 mA
DA output relative precision | Voae| No load — — 40 my
AD conversion relative precision | Vape | — — — 40 mv

Note 1: Applicable to the input terminal excluding the XT terminal.
Note 2: Applicable to the XT terminal.
Note 3: Applicable to the terminals (ST, SP, TEST1) with a pulldown resistance.
Note 4: Applicable to the terminal without a pulldown resistance.
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MSM6310 OKI Semiconductor

¢ AC Electrical Characteristics
fosc=4.096MHz, fs=8.0kHz, Vpp=4.5~5.5V, DGND=AGND=0V, Ta=—40~+85°C

Parameter Symbol | Min. | Typ. Max. | Unit
ST-SP pulse amplitude ts1p 35 —_ — ms
When DEL/REP=L, time from start pulse input to the waveform tsRA 16 — 256 ms
output from the AQUT terminal
When DEL/REP=L, time from start pulse input to the rising tsTM 16 — 35 ms
edge of MOTOR terminal
When DEL/REP=L, non-sound time from stop pulse input to tms — 256 — ms
rising edge of MOTOR terminal
When DEL/REP=L, time from stop pulse input to MOTOR terminal tspm 16 — 35 ms
Time from strat pulse input to rising edge of MONI terminal tsmn 16 — 35 ms
Time from strat pulse input to falling edge of MON! terminal tPvN 16 — 35 ms
Under condition 2.2), time from start pulse input to time from tomr 16 — 35 ms
rising edge of MOTOR terminal
Time from rising edge of DEL/REP to falling edge of MOTOR topm — 2 — s
terminal
Time from falling edge of DEL/REP to failing edge of MOTOR tapm — 2 - us
terminal
VCK H levet amplitude, VCK L level amplitude tyn, tvi — 62.5 — ps
Time from falling edge of MONI terminal to rising edge torm — 2 — us
of DEL/REP
RAS pulse amplitude tras — 44 — s
CAS pulse amplitude toas — 3.9 — us
WE pulse amplitude twe — 1.0 — is
RAS precharge time trp — 0.5 —_ s
Time from rising edge of VCK to falling edge of RAS tvrp — 29 — s
Time from rising edge of VCK to falling edge of CAS tver — 49 — ps
Time from rising edge of VCK to falling edge of WE tywe — 6.8 — ps

Note: All items are proportional to fasc. (If fosc is higher, the time is shorter.)
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OKI Semiconductor MSM6310
FUNCTIONAL DESCRIPTION

This description is based on the following Sampling Frequency .... 8kHz
conditions. DRAM(256K bit) .......... 2pcs

Basic Operation
1. DEL/REP="L"..... REPEAT mode

1) After power is turned on, ST pulse is output within 8 sec.

Basic Operation

_/

ex approx. 10 ms ~ approx. 100 ms

— -

Power

External reset

}—— Oscillation stabilization

Oscillation _/"V\/:\/\/ o

(4 MHz) )—» Recording

AIN (1)

A Waveform V

tstp
T SP pulse
1%

ST*SP (1) ! \
tspa T - L tMs ‘i
AOUT (0) m-——J \/\/\/\/‘——————;
e ol | le .
Y Waveform P Waveform
tsmn ol le tPMN
MONI (0) T tsTM tspu —
————-b'—— ——b'-—d—
MOTOR (0) ———/ :
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MSM6310 OKI Semiconductor

2)  After power is turned on, ST pulse is input 8 sec. later.

AIN (1) w\/\/vvx/\/u\/\zv\/\_/v\/\/\/\/\/\/\/\/\/vvvw\/\f

:4———>E
A waveform | ST pulse SP pulse
-——— 8 sec—*»_' H /
STeSP (1) : e s o fus
| le— 8 56C 8 sec— ;
AOUT (0) ! I’V\/\/\/\M\, '\N\/\/\/\fu b
MONI (0) : :
MOTOR (0) : |

3)  After inputting SP pulse, ST pulse is input within 8 sec.

AIN (1) MV\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/'\/\/V\/\/\’\!\/\/\

' A waveform
i ST puise ¢ SPpulse
I‘ T (<8 sec) ‘—I

STeSP (1) -.
E s | 1, T . tws

AOUT (0) A A e VAVAVAVAV S = VAVAVAVAVE S VAVAV
i I B A' waveform A' waveform

MONI (0) ———— ‘

MOTOR (0) ————

4)  After inputting SP pulse, ST pulse is input 8 sec. later. Same as 2).
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OKI Semiconductor MSM6310

2.  DEL/REP="H"....... DELAY mode

1) After power is turned on, ST pulse is input within 8 sec.

Power Je

x approx. 10 ms - approx. 100 ms
— -—

)

External reset

= Oscillation stabilization

Oscillation —/\N\/\M
AIN (1) —’\/\/\A/\/V\/\/\/\/\/\/\/\/\/\/\/\/\/\,\/\/\p

I Start waveform

,_ T_,H /ST pulse |_-| /SP pulse
STeSP (1) (<8 sec

:4——— 8 56— ;
AQUT (0) ‘ !

: = Start waveform
MONI {0) i | -
) -~ sec—»{
MOTOR (0) —

2) After powe is turned on, ST pulse is input 8 sec. later.

AIN(l) M/\/\A/\/\/WWW\WV\

E\A waveform ; ST pulse SP puise
e—— 8 sec —-+_] -« H g

STeSP (1) ' ! ¢

AQUT (0) \/‘\/\f\/\/\—/\/\/\]\/\/\/\/\/\/\/\{/\/\/\/\/\/\’\/\/b

P A waveform 7
MONI (0) tsmT
—f— e g sec >
MOTOR (0)
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MSM6310 OKI Semiconductor

3)  After SP pulse is input, ST pulse is input within 8 sec.

AIN (1) /\/\/\/\/\/\/\/\/\/\/\/\N\/\M/\/\/\/
ST pulse ‘g pulse ‘S; pulse
—

(< 8 sec)

AOUT (0) /\/\/\/\/\/\/\/\/W\/\\/\/\f\/\f\/\’\

¢
'
'
'

STeSP (1)

MONI (0)

MOTOR (0)

Change Operation during DEL/REP

1. DEL/REP="L"—"H"
.............. from REPEAT mode
) to DELAY mode

1)  Change operation is activated after SP pulse (before ST pulse)

DEL/REP (1)

ST pulse
—

STpulse ST pulse

J¥
ST.SP (1)

MONI (0)

lr<—T§ 8 sec
i a—T<8sec

top

MOTOR (0)

Note 1: If T is 8 sec. or longer, MOTOR rises at the same time when ST pulse is input.
Note 2: If T is 8 sec. or shorter, MOTOR rises 8 seconds after DEL/REP is selected.
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OKI Semiconductor MSMé6310

2) Change operation is activated after ST pulse (before SP pulse)

DEURER I ST pulse !
-—T
ST-SP() ! E e T 28 sec
X toRm ¢ | VT
' T i w—T < B sec
MONI (0) | 5
MOTOR (0) : ' '

Note 1: If Tis 8 sec. or longer, MOTOR rises at the same time when ST pulse is input.
Note 2: If T s 8 sec. or shorter, MOTOR rises 8 seconds after DEL/REP is selected.

2. DEL/REP="L" — "H"
.............. from REPEAT mode
to DELAY mode

1) Change operation is activated after SP pulse (before ST pulse)

DEL/REP (1)

ST pulse

1/

ST pulse
»

:

:

'

;

)

1

T

!

|

1

'

,

'

;
,: <10AM 1
| 1

MOTOR (0)
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MSM6310 OKI Semiconductor

2)  Change operation is activated after ST pulse (before SP pulse)

DEL/REP ()
|l S i
ST.SP (1) :
MONI (0) |
MOTOR (0)
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OKI Semiconductor MSM6310

DRAM DRIVING TIMING
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MSM6310 performs read/write and CAS before RAS refresh of voice data with the above timing (hidden refresh cycle).
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MSM6310

OKI Semiconductor

PIN DESCRIPTION

Pin symbol | Pin No. Function

Ay 40 Address outputs to the DRAM.

A 4

A 42

Aa 43

Ay 1

As 2

As 3

As 4

Ag 5

AN 20 Analog input terminal. The external line level source, microphone, tape or similar is
connected to this pin via adequate signal coupling circuits, that are maiched to the
pick up.

AMPQ 19 The output of the input amplifier, which is usually bonded to FIL 1 1.

The direct access input to the internal low-pass filer. In case of external audio

FLT 18 amplifier this is the input for the analog source. Usually, FIL 1 | is bonded to
AMPO.

FIL10 15 The output of the internal low-pass filter and at the same time the input of the
internal ADC. Usuaily, this pin is left open.

Do The serial data output to the data input of the external DRAMS.

ol The serial data input from the data output of the external DRAMS.

DAO 12 The output of the internal DAC, which is usually bonded to FIL2I, when the internal
filter is used.

FIL2| 14 The input of the internal playback LPF, receiving the signal from DAQ.

AOUT 13 This is the terminal that provides the actual output of the regenerated analog
waveform. The signal presented has passed the low-pass filter and is buffered.

FSS 26 On this input, the sampling frequency is selectable: H=fosc/512, L=fosc/1024.

RAMS 27 The level to this input informs the chip how many pieces of DRAM devices are
externally connected. H=1, L=2.

ST-SP 30 When this chatter-free input receives a H pulse, the LSt starts replaying or stops
the reproduction of the recorded analog source. This operation can be cancelled
any time with another puise to STSP. The input is internally pulled down. The LSI
recognizes which is a START and which is a STOP pulse.

DEL/REP 29 On this input the playback modes, delayed or repeated, are determined: H-delayed,
L=repeated.

AG 33 The "all clear* input. When receiving H level, the internal circuitry is reset. Auto-
reset is activated when power is engaged. See application circuit.

XT K} The crystal connector input. In case of external supply, the source is input here.

XT 32 The crystal connector output. Itis to be left open, when the clock is supplied from external.

502 mm L72u42u0 001bLEA? 247 I



OKI Semiconductor MSM6310

PIN DESCRIPTION
Pin symbol | Pin No. Function

WE 38 This output provides the write enable signal to the DRAMs in the recording mode.

RAS 37 The row address strobe signal to the DRAMs.

CAST 36 The column address strobe signal to DRAM #1.

CAS2 35 The column address strobe signal to DRAM #2.

MONI 7 Between the interval of two pulses to STeSP (start and stop instructions), this
output goes to H. When connected to a buffer and a LED, the active state of the LSI
can be optically displayed.

MOTOR 6 This signat output can be used to control a tape motor or equivalent equipment
controls.

VCK 10 The selected sampling frequency is output here eventual peripheral controlling
purposes.

FCUTS 28 On this input the cut-off frequency of the LPF is selectable.

TESTH 25 This is an input used exclusively for factory testing and must be grounded to DGND
in applications. The input is internally pulled down.

AVDD 16 The analog supply volitage input, nominally + 5 Volts DC.

DVDD 39 The digital supply voltage input, nominally + 5 Volts DC.

DvDD' 17 This pin must not be drained to feed successive circuits. 1t can be bonded to DVDD
(#39)

AGND 23 Analog ground terminal, nominally 0 Voits.

DGND 24 Digital ground terminal, nominally 0 Volts.

SG 21 Signal ground output providing about VDD/2 level. Connect a capacitor of 47pF
across SG and AGND.

SGC 22 Signal ground control input. To stabilize the signal ground, connect a capacitor of >
10F across SGC and AGND.

NC 11,34,44 | These pins must be left open. Do not wire to power sources, ground or signal lines.

B L724240 O0LbLAS 143 M
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MSM6310

OKI1 Semiconductor

FUNCTIONAL DESCRIPTION

LSI operation takes place in basically two
modes, one is the DELAY mode, the other
the REPEAT mode, selectable on terminal
DEL/REP. The modes cannot be referred to
asRECORDand PLAYBACK modes assuch,
since both recording & playback occurs in
the two modes.

The repeat mode denotes that recording of

THE REPEAT MODE

When applying power or switching over
from DELAY to REPEAT, the LSI automati-
cally converts the connected analog input to
PCMdata and storesitin theexternal DRAM.
When the analoginput presence exceeds the
available memory, the DRAM is rewritten
from the beginning while the old contents
are erased, and so on. The output MOTOR
issues a H level during recording.

When a H active pulse is applied to ST*5P,
theLSIautomatically interpretsitasaSTART

THE DELAY MODE

When applying power or switching over
from REPEAT to DELAY, the DRAM
changes its read /write mode. The LSI then
reads out old data and writes new data, thus
the address count up is controlled.

Consequently, the analog data on AIN is
recorded and played back immediately af-
ter thememory time has elapsed. Therepro-
duced data is available on terminal on ter-

THE SAMPLING FREQUENCY

Nominally, the sampling frequencies are 4
and 8 kHz resulting in a bit rate of 32 kbit/
s and 64 kbit/s, respectively. Since the sam-
pling frequencies are submultiples of the
clock frequency, other than the nominal
values can be adjusted. The LSl is specified

k724240 00lbLAS OLT M
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analog data (for the time the memory offers
at the selected bit-rate), is repeated again
and again until stopped intentionally.

The delay mode denotes that after every
recording (for the time the memory offers at
the selected bit-rate), the recorded contents
is replayed until another recording com-
mences. So, the subsequent recording is

“delayed".

pulse for the replay of the memory contents.
Here, we are talking about the last actual
recording, or rather re-recording. The re-
play of thatrecording is stopped with another
pulse to STeSP. When STeSP is not served
with a pulse after the memory time has
elapsed, the replay is repeated until the
pulseisapplied. During replay the MOTOR
output issues L.

Right after that pulse to STeSP, the LSI
changes the mode from replay back to re-
cordings as described above.

minal AOUT. During this continuouschange
between recording and playback the output
MOTOR issues a H level.

Theprocedurestarts with aH active pulse to
ST¢SP and MOTOR goes H. The operation
is stopped with another pulse to the same
pin.. Then MOTOR changes from Hto Land
AOQOUT goes to VDD/2 level.

for a clock ranging from 4.0 to 8.2 MHz.
When the input F5Sis L, the divisor is f,

0S¢ /

512, when H, f__/1024. Practically, the

4 0sC
available sampling range is from 3.9 kHz to

16 kHz.




OKI Semiconductor MSM6310

RECORDING & PLAYBACK TIMES

The available time is determined by the
memory capacity and the sampling fre-

quency selected: memory capacity /bit-rate.

RAMS FSS=H FSS=1L
L 8.2 sec 16.4 sec
H 4.1 sec 8.2 sec

Where f; is the sampling frequency and the bit number is 8.

EXTERNAL SOLUTIONS

For maximum application convenience, the
MSM6310 provides the user with internal
analog circuits to prepare the source signal,
amplifier and low-pass filter. However, the

SIGNAL GROUND

For the analog signal processing, the LSI
contains a signal ground generation circuit
providing a signal ground, SG, at approxi-

NOISE IMMUNITY

Itis strictly recommended to make use of the
individual power supply inputs and
grounds.

Carefully separate analog and digital lines
and bond them together at a carefully cho-
sen system point. Avoid the proximity of
the LSI to high speed digital systems. Also
connect a by-pass capacitor across DVDD
and DGND in close proximity to the LS and
other integrated active devices, including
memories.

Quantization noise is conditioned by the
AD-converter. Through the digitalization
of theanalog signal, every sampling point s

M L724240 001LL90 831 EM

internal portions can be by-passed to favor
external solutions if desired. This applies to
the amplifier or the low-pass filter or both.
The internal converters cannot be omitted.

mately VDD/2. This level is stabilized by
two capacitors connected to the inputs SG
and SGC (Signal ground control).

expressed by a value. The limited repertoire
of the ADC provides a vertical resolution of
8 bits, i.e., 256 numbers. At quantization
intervals, equal to the intervals between two
adjacent digital values, inaccuracies result
through the limitation of available
values...the source of quantization noise.
An 8-bit ADC is as accurate as 20mV analog
intervals.

In order to minimize the noise, the use of
low pass filters is inevitable and OKI has
designed-in a filter with optimum charac-
teristics that suited to efficient reduction of
the conversion-conditioned noise and to
smooth the output waveform.
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THE LPF CUT-OFF FREQUENCY & ATTENUATION

When the nominal value is selected (4.096
MHz), the filter cuts off as the following
table shows:

Like the sampling frequency, also the cut-
off frequency of the internal low-pass filter
changesasthe oscillation frequency changes.

Sampling Frequency FCUTS =H FCUTS =L
4.0kHz 2200Hz 1700Hz
8.0 kHz 3600Hz 2700Hz

The attenuation characteristic of the internal LPF is reflected by the table below:

Band Width Frequency Attenuation Unit
Min. Typ. Max.
300~3400 Hz -3 - +3 dB
4000Hz - - -3 dB
7500Hz - - -25 dB

Measured at f, = 8 kHz, VDD = 4.5~5.5V, Ta = 25°C, FCUTS = "L’

AMPLIFIER CHARACTERISTICS
AMPO maximum DC gain
AMPO minimum drive impedance

......... 200k2

AOUT minimum drive impedance
........... 50kQ2

M L72u4240 001669l 774 1B
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OKI Semiconductor MSM6310
APPLICATION CIRCUIT
]
DVDD AVDD DVDD'
LINE IN >— }—AN%:— AIN
AMPO
FILA A0
—{ FIL10 5
. A8
> O——%— STsSP ex
y 1 Do > MSM41256A
So—s—{ RAMS DI
b1
S > | FSS S >
b1
e FOUTS WE
i I Y
= CAST +
DEUWj DEL/REP CAS?
1 AOUT > ANALOG
| TEST AL j ( %A ) ouT
b N DAO -
%———— AC MOTOR » MOTOR
CONTROL
XT MONI
i XT VCK — e
D "f DGND AGND SG  SGC
T I J J T I
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