OK1I semiconductor
MSM511002B

1,048,576-Word x 1-Bit DYNAMIC RAM

GENERAL DESCRIPTION

The MSM5110028B is a new generation dynamic RAM organized as 1,048,576 words x 1 bit. The
technology used to fabricate the MSM511002B is OKI's CMOS silicon gate process technology. The
device operates at a single +5V power supply. Its 1/O pins are TTL compatible.

FEATURES
- Silicon gate, quardruple polysilicon CMOS, + Refresh: 512 cycles/8 ms
1-transistor memory cell » Common /O capability using Early Write
+ 1,048,576 words x 1 bit operation
« Single +5V power supply, +10% tolerance » Static column mode, read/write capability
 Input: TTL compatible, address input, data + CS before RAS refresh, Hidden refresh,
input latch RAS-only refresh capability
« OQutput: TTL compatible, tristate, nonlatch + Gated CS
« Family organization « Built-in VBB generator circuit
Access Time Cycle Time Power Dissipation
Family (MAX) (MIN) Operating Standby
(MAX) (MAX)
MSM511002B-60 60ns 120ns 495mW
MSM511002B-70 70ns 130ns 440mW 5.5mwW
MSM511002B-80 80ns 150ns 385mwW
MSM511002B-10 100ns 190ns 330mW
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= MSM511002B=

PIN CONFIGURATION (TOP VIEW)
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18 PIN DIP Vo [13 [14 As- | 2 A8
26 PIN SOU 20 PIN ZIP
* Refresh Address
Pin Names Function
AD to A9 Address input
RAS Row Address Strobe
Cs Chip Select Input
Din Data Input
Dour Data Output
WE Write Enable
Ve Power Supply (+5V)
Vss Ground (0V)
N:C. No Connection
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FUNCTIONAL BLOCK DIAGRAM

sMSM511002B=
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ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Rating Symbol Conditions Value Unit
Voltage on any pin relative to VSS VT Ta=25T -1.0 to +7.0 \'
Short circuit output current los Ta=25TC 50 mA
Power dissipation Po Ta=25T 1 W
Operating temperature Topr - 0to +70 T
Storage temperature Tstg - -55 to +150 T

RECOMMENDED OPERATING CONDITIONS

(Ta=0 to +70°C)

Parameter Symbol Conditions | MIN TYP MAX | Unit
Supply voltage Vee - 45 5.0 55 v
Vss - 0 0 0 v
input high voltage ViH - 2.4 - 6.5 \)
Input low voltage Vi - -1.0 - 0.8 \'
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DC CHARACTERISTICS

(V.= 5V+10%, Ta = 0 to +70°C)

MSM MSM MSM MSM
Parameter Symbol Conditions |511002B-60|511002B-70511002B-80(511002B-10| Unit | Notes
MIN [ MAX| MIN | MAX| MIN | MAX| MIN | MAX

Output high voltage Vor | lon=-5.0mA 24| Vec| 24| vec| 24| vee| 24 | Vec| V
Output low voltage Vou |loL=4.2mA 0 [04] O |04] 0 |04f O |04V

oVsVI=6.5V;
input leakage it |all other pins not | —10] 10| —10| 10| -10] 10| ~10| 10 | pA
current under test=0V
Output leakage llo | Dour disable —10] 10| =10] 10| 10| 10|-10] 10| pA
current OV=VO=5.5V
Average power RAS , cs cycling,
supply current*1, "2 lccr [ tre=min - 19| -[8]| -|7]| - | 60[mA
{Operating)
Power supply leccz |RAS =VH | TTL -1 2 - 2 - 2} -1 2 ([mA
current*1 (Standby) CS=v,,

Dowr=HZ | Mmos| = | Y | = [ V| - | V| - | V|™
Average power RAS cycling,
supply current*t, 2 | fccs | CS=vin -|%f -|8] -|7| - |60 mA
(RAS-only refresh) tRC=min
Average power _ R_A.S cycling, ~lel| -]e!l =7 -6 lma
supply current*1 (CS | lcce | CS before RAS
before RAS refresh)
Average power RAS=Vi,
supply current*1 lcca | CS cycling -l =170]| -6 | - | 55 |ma
{Static column mode) tsc=min

*1 : lcc depends on output loading and cycle rates. Specified values are obtained with the output
open.
*2 : Address can be changed less than three times while RAS = Vi
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CAPACITANCE
(Ta=25°C, f=1MHz)
Parameter Symbol Conditions | TYP MAX Unit
Input capacitance(AO to A9, Din} CIN{ - - 6 pF
lrﬂ capacitance CiN2 - - 7 pF
(RAS, TS, WE)
couTt - - 7 pF

Output capacitance {Dour)
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AC CHARACTERISTICS
(Vo = 5V£10%, Ta = 0 to +70°C)

Notes 1,2, 3
MSM MSM MSM MSM
511002B-60 p11002B-70 P11002B-80 511002B-10
Parameter Symbol Unit|Notes
MIN [ MAX | MIN | MAX IMIN| MAX| MIN| MAX

Refresh period fRer -~ 8 - 8 - 8 — 8 |ms
Random read or write cycle time tac 120 - |130] = |1s0] - |1s0| - | ns
Read/write cycle time tawc | 140 _ |1s5 - |17s - |220| - ns
Static column mode cycle time tsc 40 - | 45 - |50 — |5 - |ns
Static column mode read/write tsawc | 65 ~ |70 - |80 - l100] = | ns
cycle time
Access time from m trac _ 60 _ 70 _ 80 - 100 [ ns | 4,5,6
Access time from CS tcac _ 15 | - 2 | - 20| = | 25 | ns | 45
Access time from column address | tas - | 30| -|3]|~| 4| -~ | 50 | ns {467
Access time from last write taw - leol =86 |=1 751 1] 95 |ns|47
%tput low impedance time from tewz 0 _ 0 ~ 0 _ 0 ~ |ns| 4
Data output hold time reference 10 |  tao 5 - 5 - |s - 5 ~ | ns
column address
Data output enable time reference | 1ty - 25 | - ag | - 30| - | 30 | ns
to WE
Output buffer turn-off delay fore 0 20 | 0 20 | o 20| o | 20 [ns
Transition time tr | 3|5 (3|5 [3| 50| 3|5 |ns|3
RAS precharge time e |50 - |s6| - |so| - |8o| - |ns
RAS pulse width tas | 60 [10000| 70 [10000| 80 | 10000| 100 |10000| ns
FAS puise width
(Static column mode cycle only) | tmsc | 60 [100000| 70 [100000| 80 |100000| 100 [100000| ns
HAS hold time tRsH 15 ~ 20 - |20 _ 25 - ns
CS precharge time
(Stalic o mode) e (10 [ - 110 —~ 110 - [ 10| — |ns
€S pulse width ts | 15 {10000 20 |{10000| 20 | 10000{ 25 [10000| ns
€S pulse width
(Static column mode cycle only) tosc 15 100000| 20 [100000| 20 (100000 25 |100000| ns
TS hold time tesh | 60 - l7]| - [80] - [100] - |ns
RAS 10 T8 delay time teo | 20 | 45 |20 | 50 |20| 60 | 25| 75 [ns| 5
RAS to column address delay time| tao | 15 | 30 | 15| 35 |15] 40 | 20 | 50 | ns | 6
CS 1o RAS precharge time teap 5 - 5 - |5 - 5 - | ns
Row address set-up time tasr 0 - 0 - 10 - 0 ~ | ns
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AC CHARACTERISTICS (CONT.)

MSM MSM MSM MSM
511002B-60(511002B-70511002B-80/ 511002B-10
Parameter Symbol Unit |Notes
MIN [ MAX | MIN | MAX] MIN | MAX| MIN | MAX
Row address hold time tRan 10 - 10 -1 10 - 15 - | ns
Column address set-up time tasc 0 - 0 - 0 - 0 - | ns
Column address hold time toan 15 - 15 - | 15 - | 20 - | ns
Column address fo RAS lead time | tra 30 - | 35 - | 40 - | 50 - | ns
Column addrgg: hold time
reference to RAS (WRITE CYCLE)| taws | 50 - | 56 -1 60 - | 75 - | ns
Column address_hold time
reference to RA tar 75 - 85 -1 95 - | 115 - | ns
Column addrgss hold time
reference to RAS precharge tan 10 - 10 -1 10 -1 10 - | ns
Column addrggs hold time
reference to WE taw | 60 - | 65 - 17 - | 95 ~ | ns
Last write to column address delay | tiwao | 20 30 |20 | 30| 20 | 35) 25 | 45 | ns | 7
Head command set-up time tres 0 - 0 - 0 - 0 - | ns
Read command hold time
reference o trcH 0 - 0 -1 0 - 0 - |ns |9
Write command hold time from
RAS twer 50 - 55 - | 60 - 75 - | ns
Write command set-up time twes 0 - 0 -1 0 - ] - |ns | 8
Write command pulse width twe 10 - 15 -1 15 ~ | 20 - | ns
Write invalid time twi 10 - 10 - | 10 - 10 - | ns
Wiite command hold time
(Dout disable) twew | 10 - |15 -1 15 -] 20 -~ |ns |8
Data-in hold time from RAS tora 50 - | 85 - | 60 -| 75 - | ns
Data output hold time reference
to WE twon | O - | o -] o0 -1 0 - | ns
Write command to RAS lead time tawL 15 - 20 - | 20 - 25 - | ns
Write command to CS fead time towt 15 - | 20 - | 20 -1 25 ~ | ns
Data-in set-up time tos 0 - 0 -1 0 - 0 -~ | ns
Data-in hold time tou 15 - 15 - | 15 - 20 - | ns
TS to WE delay two |15 | - |20 -|20 ]| - | 25| - |ns |8
RAS to WE delay tawo | 60 | - | 70| -8 | - [100] - [ns |8
Column address to WE delay time | tawo 30 - 35 - | 40 - 50 - |ns |8
RAS to second WE delay wswe [ 75 | - [ 85| - |95 | = [115] - |ns
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AC CHARACTERISTICS (CONT.)

MSM MSM MSM MSM
511002B-60|511002B-70(511002B-80|511002B-10
Parameter Symbol Unit | Notes

MIN | MAX | MIN | MAX| MIN | MAX| MIN [ MAX

Read com hold time

reference to tRAH 0 - 0 - 0 -1 0 - |ns |9

RAS to CS set-up time

(CS before R%S) tesa 10 - | 10 - | 10 -] 10 - | ns

RAS to CS hold time

(CS before RAS) town |30 | - |3 | - [30] -3 | - [ns

TS active delay from BAS

precharge tarc 10 - |10 - | 10 - | 10 - | ns

CS precharge time

(Refresh counter test) tepT 40 - | 40 - | 40 - | 50 - | ns

CS precharge time teev | 10| — |10 | - |10 - |15 - |ns
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Notes: 1.

262

An initial pause of 100 ps is required after power-up followed by any 8RAS cycles
(Example: RAS-only) before proper device operation is achieved.

The AC characteristics assume:the transition time (tr)=5ns.

Vi (min.) and Vi {(max.) are reference levels for measuring of input signals. Transition
times are measured between VIH and V.

Measured with a load circuit equivalent to 2TTL + 100pF.

Operation within the trco (max.) fimit insures that tacc (max.) can be met. treo (max.) is
specified as a reference point only; if treo is greater than the specified treo (max.) limit,
access time is controlled exclusively by tcac.

Operation within the trap (max.) limit insures that taac (max.) can be met. trao (max.) is
specified as a reference point only; if trap is greater than the specified trao (max.) limit,
access time is controlled exclusively by taa.

Operation within the tiwao (max.) limit insures that taw (max.) can be met. ttwap (max.) is
specified as a reference point only; if tuwap is greater than the specified tiwap {max.) limit,
access time is controlled exclusively by taa.

twos, twi, towo, trwp and tawo are not restrictive operating parameters. They are included in
the data sheet as electrical characteristics only; if twes = twes (min.) and twi=twn (min.),
the cycle is an Early Write cycle and the data out pin remains open circuit (high imped-
ance) throughout the entire cycle; if tewo Ztewo (min.), trRwo=2tawn (min.) and tawo=tawn
(min.), the cycle is a read/write cycle and the data out contains data read from the se-
lected cell; if neither of the above sets of conditions is satisfied the condition of the data
out (at access time) is indeterminate.

Either trrn or treH must be satisfied for a read cycle.
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READ/WRITE CYCLE
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= MSM511002Bs
STATIC COLUMN MODE READ CYCLE
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STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE)
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STATIC COLUMN MODE READ/WRITE CYCLE

sMSM511002B~
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RAS-ONLY REFRESH CYCLE
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HIDDEN REFRESH READ CYCLE

=MSM511002Bs
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CS BEFORE RAS REFRESH COUNTER TEST
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