OXKI semiconductor |_|

MSM511000A

1,048,576-WORD x 1-BIT DYNAMIC RAM

GENERAL DESCRIPTION

The MSM511000A is a new generation dynamic RAM organized as 1,048,576 words x 1 bit. The
technology used to fabricate the MSM511000A is OKI's CMOS silicon gate process technology.
The device operates at a single +5V power supply. its I/O pins are TTL compatible.

FEATURES
+ Silicon gate, triple polysilicon CMOS, + 1,048,576-word x 1-bit organization
1-transistor memory cell » Fast page mode, read/write capability
« Single +5V power supply, +10% tolerance . TAS before RAS refresh, Hidden refresh,
* Input: TTL compatible, address input, RAS-only refresh capability
data input latch - Gated CAS

+ Qutput: TTL compatible, tristate, nonlatch . Bilt-in Vas generator circuit
» Refresh: 512 cycles/8 ms
« Common /O capability using Early Write

operation
Family Access Time | Cycle Time Power Dissipation
{Max.) (Min.) Operating (Max.) | Standby (Max.)
MSM511000A-70 70ns 140ns 468mwW
MSMS11000A-80 80ns 160ns wapatasheetdy sam
MSMS511000A-10 100ns 190ns 358mwW
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PIN CONFIGURATION (TOP VIEW)
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Ao to Ag Address Input
RAS : Row Address Strobe
CAS Column Address Strobe
Din Data Input
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Vss Ground (OV)
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ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Rating Symbol Conditions Value Unit
Voltage on any pin relative to Vss V¢ Ta=25°C |-10t0+7.0 | V
Short circuit output current los Ta =25°C 50. mA
Power dissipation Pp Ta =25°C 1 w
Operating temperature T opr - 0to +70 °C
Storage temperature Tsig - —55t0 +150 | °C

Note: Permanentdevice damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to the conditions as detailed in the operational
sections of this data sheet. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

Value Operating
Parameter Symbol | Conditions Min. | Typ. | Max. Unit Temperature
Supply voltage Vec - 45 50 | 66 | V
Vs - [} 0 o | v
0, [}
Input high voltage Vi - 2.4 | 65 | v |OClo+70°C
Input low voltage Vi — 10 viww.DakaSheetdU.com




DC CHARACTERISTICS

(Vo= 5V £10%, Ta = 0 to +70°C)

) MSM MSM MSM
511000A-70 | 511000A-80 | 511000A-1
Parameter Symbol Conditions g 00A-10 Unit | Note
Min.| Max] Min.| Max.] Min.| Max.
Output high voliage Vou | loH =-5.0mA 24 | Vool 24| Vel 24 | Vee| v -
Output low voltage VoL | lot=4.2mA 0 (04} O | 04| O (04 v -
1OV Vg 6.5Y;
Input leakage current Iy |atotherpinsnot | -10 [ 10 | -10} 10 | -10 | 10 | pA -
under test = 0V :
Output leakage current o DDSZTV'Z;SSZ';V 40l 10| 10l 10]-10l10 | pA | -
Average power supply RAS, CAS cycling.
current” (Operating) leot tRG = Min yeing.l 1 85 -1 75| - | 65 mA -
RAS=Vi4 | TTL | - 2 - 2 - 2
Power supply lcc2 | TAS =Vin mA | -
current* (Standby) . Dout=Hz | MOS| — 1 — 1 - 1
y RAS cycling,
Average power supply lee3 | BAG -
current” (RAS only refresh)| - ce ?F:::S;“\\,:f'l—. - |8 = | 7| - |6 mA
Average power supply FAS i
current* (CAS before Igos | BAs cycling, ~ | 88 178 - |85 | mA -
AAS refresh) CAS before RAS
: AAS =V,
Average power supply lon? | AR moik _ _ -
current* (Fast page mode) ce ?:f:rﬁhng 0 g0 - 55 mA

. depends on output loading and cycle rates. Specified values are obtained with the output

open.
CAPACITANCE (Ta =25°C, f = 1 MHz)
. . Value
Parameter Symbol | Conditions " Unit
Min. | Max.
Input capacitance (A to.Ag,Din) Civi - - 6 pF
Input capacitance (RAS, CAS, WE) Cing - - 7 pF
v Datasheebitgom——

Output capacitance {Dourt) Cour - I o A



AC CHARACTERISTICS
(Vcc=5V £ 10%, Ta = 010 +70°C) Notes 1,2,3

MSM MSM MSM
: 511000A- 511000A- 511000A-
Parameter Symbol 70 80 10 Unit|Notes
Min. | Max. | Min. | Max. | Min. | Max.

Refresh period t Rer - 8 - 8 - 8 ms| -
Random read or write .

. tac 140 - 160 - 180 - ns | -
cycle time
Read/write cycle time tawe 165 — 185 — 220 — ns| -
Fast page mode cycle time tec 45 - 50 - 55 — ns | -
Fast page mode read/write

. tprwe 70 - 75 - 85 - ns -
cycle time
Access time from RAS thrac - 70 = 80 - 100 ns {4,5,6
Access time from CAS tcac — 20 — 20 - 25 ns | 45
Al time f

coess time from tan - s | - 4 | - 50 {ns| 46
column address
Access time from CAS
tepa - 40 - 45 - 50 ns 4
precharge
Output low impedance
— t 0 - 0 - 0 - ns

time from CAS oz 4
Output buffer turn-off delay time | torr 0 20 0 20 0 20 ns| -
Transition time tr 3 50 3 50 3 50 |[ns 3
RAS precharge time tap 60 — 70 - 80 - ns -
RAS pulse width tras 70 }10,000| 80 [10,000]100 [10,000]|ns | —

RAS puise width

trase | 70 100,000] 80 [100,000| 100 [100,000| ns | -
({Fast page mode)

RAS hold time trsn | 20 - 20 - 25 - {ns| -
CAS precharge time ter 10 _ 10 _ 10 _ ns | -
(Fast page mode)

CAS pulse width teas 20 [10,000] 20 |10,000] 256 [10,000|ns | -
CAS hold time tesn 70 - 80 — 100 — ns | -~
RAS to CAS delay time thoo | 20 50 | 22 60 | 25 75 |ns| 5

RAS t 1 ddress
o column & tao | 15 35 | 17 40 |20 50 |ns| &

delay time
CAS to RAS precharge time tere 10 - 10 - 10 - ns -
Row address set-up time tasr 0 - 0 - o] — ns -
Row address hold time traH 10 - 12 - 15 - ns -
Column address set-up time tasc 0 — 0 - 0 — ns -
Column address hold time tcan 15 - 15 — 20 — ns —
Column address hold time

_ tar 55 - 60 - 75 - ns| -
from RAS | i
Coturmn address o RAS wav Datak heetd i com

. tRaL 35 - 40 - 50 - ns | —
lead time I | l I




AC CHARACTERISTICS (CONT.)

MSM MSM MSM
11 - - -
Parameter Symbol 5 ggOA s ggOA 511 ?gC‘A Unit|Notes
Min. | Max. | Min. | Max. | Min. | Max.

Read command set-up time | trcs 0 - 0 - 0 - ns -
Read command hold time trcH 0 - 0 - 0 - ns 8
Wri id ti

rite command hold time twon 55 _ 60 _ 75 _ ns _
from RAS
Write command set-up time | twcs 0 - 0 - 0 - ns 7
Write command hold time tweh 15 ~ 15 - 20 — ns —
Write command pulse width | twe 15 - 15 - 20 — ns -
Write command to RAS - 20 _ 20 _ 25 _ ns _
lead time
Write command to CAS fom 20 _ 20 _ 25 _ ns | -
lead time
Data-in set-up time tos 0 - 0 — 0 - ns | -
Data-in hold time ton 15 - 16 - 20 - ns -
Data-in hold time from RAS | tpur 55 - 60 - 75 - ns =
CAS to WE delay time tewn 20 - 20 - 25 - lns} 7
RAS to WE delay time trwp 70 - 80 - 100 - ns| 7

WE

Colum.n address to WE Lo a5 _ 40 _ 50 _ ns 7
delay time
Read ¢ d hold ti

ead command hold time o 0 _ 10 _ 10 _ ns 8
reference to RAS
RAS to CAS set-up time tosn 10 _ 10 _ 10 _ ns _
(CAS before RAS)
RAS to CAS hold ti

S to GAS hold time tm | 30 | - |80 | - |80 | - |ns| -

(CAS before RAS)
CAS active delay time from torc 10 _ 10 _ 10 _ ns | —
RAS precharge
CAS precharge time topr 40 _ 40 _ =n _ ne |
(Refresh counter test) wwy.Datatheetdll com
CAS precharge time tcen 10 — 10 - {15 | - |hs] -




READ CYCLE
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WRITE CYCLE (EARLY WRITE)
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FAST PAGE MODE READ CYCLE
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FAST PAGE MODE READ/WRITE CYCLE
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CAS BEFORE RAS AUTO-REFRESH CYCLE
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HIDDEN REFRESH READ CYCLE
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HIDDEN REFRESH WRITE CYCLE
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'~ CAS BEFORE RAS REFRESH COUNTER TEST CYCLE
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