OKI1I Semiconductor

MSM6389

1,048,576-WORD x 1-BIT SOLID STATE RECORDER DATA REGISTER

GENERAL DESCRIPTION

MSM6389 is a solid state recorder data regis-
ter in 1,048,576 words x 1 bit configuration.

MSM6389 has a built-in internal address
generator circuit allowing continuous serial
read/write operation by single external clock
input. The internal address is automatically
incremented or decremented by one by read/
write operation. Address increment or dec-
rement can be selected by external input.

Address designation in units of 1024 wordsin

FEATURES

* Configuration: 1,048,576 x 1 bit
¢ Serial access operation:
Serial access time 3.0us

Serial read /write cycle time

¢ Low current consumption:
100 LA max. (for data holding,
V =4.0V)

4.0us
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the direction of words is possible by an exter-
nal serial address input.

18-pin plastic QF] (PLCC) is used as the pack
are and the operating temperature range is
between 0°C and 70°C,

MSM6389is suitable for storing large capacity
data with battery backup. A solid state record-
ing and playback system can easily be built-in
combination with OKI's voicesynthesizer LSIs,
MSM6388 and MSM6588.

* Wide operating supply voltage range:
Single 3.5 to 5.5V

¢ Refresh operation:
Self-refresh (refresh-free)

* 18-pin Plastic QFJ (PLCC)
(QFJ18-P-R290)

* 16-pin Plastic DIP
(DIP16-P-300-W1)
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MSM6389 OKI Semiconductor
PIN CONFIGURATION
1: Datainput
16 PIN Plastic DIP 18 PIN Plastic LCC 2:  Write enable
(Top View) (Top View) 3. Testinput
WE DIN Vss DOUT 4:  Chip select
[11[18] 5: No connection
on[11O [16] Vs O 6: Ser!al address data
o= 1. Serial address strobe
WEE [15] bour TEST E 1——61 TesT 8: Transfer address strobe
TesT[ 3] HJTEST 5[4 15)awp  9: Power supply (+5V)
os[4] A 5 fajne  10: Testinput
$AD[§ | [12] RWCR 11: Testinput
5[ | rjrest 40 [6] 3] AWK 42: Testinput
S [7] f0] ST S5 (7] 1) TesT 13 Read/write clock
VOCE E] TEST 14 No connection
e ][] 15: Address up/down select
16: Testinput
TAS Voo TESTTEST 17: Data output
18: Ground (OV)

FUNCTIONAL BLOCK DIAGRAM
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OKI Semiconductor MSM6389
ELECTRICAL CHARACTERISTIC
Absolute Maximum Ratings
Parameter Symbol Conditions Rating Unit
Terminal voltage Vr Ta = 25°C, relative to Vss -10~+7.0 v
Output short-circuit current los Ta=25°C 50 mA
Power dissipation Po Ta=25°C 1 w
Operating temperature Top — 0~+70 °C
Storage temperature Tstg — -55 ~ +150 °C
Recommended Operating Conditions
(Ta =0~ +70°C)
Parameter Symbol Min. Typ. Max. Unit
Terminal voltage Vee 35 5.0 55 \Y
Terminal voltage Vss 0 0 0 v
"H" input voltage ViH Vee - 0.5 Vee Vee+ 0.5 v
“L" input voltage ViL 05 0 0.5 v
DC Characteristics
{Vee = 3.5V ~ 5.5V, Ta=0~+70°C)
Parameter Symbol Conditions Min. Max. Unit
"H" output voltage VoH lon=-0.5mA Vee-0.5 — v
"L" output voltage VoL foL = 0.5mA — 0.4 Y
input leakage current Iy Vi= 0V~ Ve -1 1 A
Output leakage current lo Vo =0V~ Ve -10 10 pA
Supply current (in operating state) lect Vee =4V, tre = 4ps — 5 mA
Supply currnet (in standby state) 1) Ve =4V — 100 pA
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MSM6389 OKI Semiconductor

* AC Characteristics
(Vee = 3.5V ~ 5.5V, Ta=0~+70°C)

Parameter Symbol Min. Max. Unit
Refresh cycie trer —_ — ms
Read/write cycle time tawe 4,000 — ns
Access time tacc — 3,000 ns
Output turn off detay time torr 0 50 ns
Input signal rise/fall time tr 3 50 ns
RWCK precharge time trRwp 1,000 — ns
RWCK pulse width trw 3,000 10,000 ns
CAS cycle time tsse 100 —_ ns
SAS puise width tsas 50 — ns
SAS precharge time tsap 50 — ns
Address setup time tas 0 — ns
Address hold time tan 50 - ns
TAS setup time tars 50 — ns
TAS to RWCK setup time t1Rs 50 — ns
TAS pulse width tras 50 — ns
Read command setup time tars 0 — ns
Read command hold time trRR 250 — ns
Write command setup time twrs 0 — ns
Write command hold time twhH 50 — ns
Write command pulse width twp 50 — ns
Write command to RWCK lead time tRwL 50 — ns
Data setup time tos 0 — ns
Data hotd time ton 50 — ns
RWCK to WE delay time tRwD 100 - ns
AU/D setup time tuns 0 — ns
AU/D hold time tupn 50 — ns
AU/D to TAS setup time tupts 0 — ns
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OKIX Semiconductor MSM6389
Read/Write/Read Modify Write Cycle
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MSM6389 OKI Semiconductor

PIN FUNCTIONS AND OPERATION MODES

Pin Function
SAD (Serial Address Input) Pin for inputting the read/write starting address-Designation in
units of 1024 words is possible.
The 1,024 address data can be input as 10-bit (A0-A9) serial from the SAD pin.

SAS {Serial address strode) Pin for the clock used to store the serial address data into the
internal register.
TAS (Address transfer strode) Input pin for setting the serial address data stored in the

address register to the internal address counter.

When the TAS falis, and the Y address is set to address 0 in the increment mode or to
address 1023 in the decrement mode.

RWCK (Read/write clock) input pin for the data register information read/write clock.

Internal operation starts at the following edges of RWCK. The information in the data
register is output to the DOUT pin in the read mode, and the information at the DIN pin is
written into the data register in the write mode. The internal address counter is auto-
matically incremented or decremented also when RWCK falls.

WE (Write enable) Input pin for selecting the read mode, write mode or read modify write
mode.

The read mode is set when WE is "H", and the write mode is set when WE is "L". When
WE falls from "H” to "L" while RWCK is active, the read modify write mode is set.

DIN (Data input) Input pin for write data.

The information at the data input pin is stored at the falling edge of RWCK in the write
mode, and at the falting edge of WE in the read modify write mode.

DouT (Data output) The data output pin is always in kept in the high impedance state when
RWCK or TS is kept at "H'. When "H' or "L" information is read in the read operation, the
output pin is set to *H" or L" and holds the read information until RWCK is again set to
"H'. In the early write mode the output pin maintains the high impedance state, so 1/0
common operation by connecting DIN and DOUT is possible.

AUD {Address up/down select) Input pin for selecting the direction of automatic address
updating.

When the TAS signal is input with the AW/D pin set to "H', the internal address counters
are set to the externally set address for X and to address 0 for Y. Then the address is
incremented by 1 every time RWCK is input.

When the TAS signal is input with the AU/D pin set to "L", the internal address counters
are set to the externally set address in the same way for X but set to address 1023 for Y.
Then the address is decremented by 1 every time RWCK is input. In either case, the X
address is automatically incremented or decremented by 1 when read/write operation for
1024 words ends. The AU/D pin setting change is possible in any read/write cycle so
long as the timing specifications for typs, tupw are satisfied.

[ (Chip select) input pin for disabling all input and output pins. This pin enables paraliel
use of multiple MSM6389s by connecting the data input and output pins.
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