OKI semiconductor

MSM514102A/AL

4,194,304-Word x 1-Bit DYNAMIC RAM: STATIC COLUMN MODE TYPE

GENERAL DESCRIPTION

The MSM514102A/AL is a new generation dynamic RAM organized as 4,194,304-word x 1-bit.
The technology used to fabricate the MSM514102A/AL is OKl’'s CMOS silicon gate process
technology. The device operates at a single + 5V power supply. Its /O pins are TTL compatible.

FEATURES

e Silicon gate, quadruple polysilicon CMOS,

1 transistor memory cell

e 4,194,304-word x 1-bit organization

& 300/350 mil 26-pin plastic SOJ, 400 mil 20-
pin plastic ZIP, 300 mil 26-pin plastic TSOP

8  Single +5V powersupply, + 10% tolerance

® Input: TTL compatible

&  Qutput: TTL compatible, tristate,

® Refresh: 1024 cycles/16 ms, 128 ms
(L-version)
e Common I/O capability using Early Write
operation

CS before RAS refresh, C5 before RAS
hidden refresh, RAS-only refresh
capability

& Multibit test mode capability

e Built-in Vgg generator circuit

nonlatch
. Access Time Cycle Time Power Dissipation
Family : .
{Max) (Min) Operating Standby
trac | taa | teac (Max) (Max)

MSMS514102A/AL-70 70ns|35ns| 20 ns 130 ns 495 mW

MSM514102A/AL-80 80ns|40ns| 20ns 150 ns 440 mW 35 "‘W’(z-v‘ mw
-version)

MSM514102A/AL-10 100ns| 50 ns| 25ns 180 ns 385 mwW
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PIN CONFIGURATION (TOP VIEW)
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Pin Names Function Pin Names Function
AGto A10 | Address input WE Write Enable
RAS Row Address Strobe Vee Power Supply < +5V>
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Oour Data Output
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ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Rating Symbol Conditions Value uUnit Notes
Voltage on any pin T Ta=25°C ~1.0t0+7.0 v 1
relative to Vss
Short circuit output los Ta=25°C 50 mA 1
current
Power dissipation Po Ta=25°C 1 w 1
Operating Topr - 0to +70 °C 1
temperature
Storage temperature Tstg - -551t0 +150 °C 1

RECOMMENDED OPERATING CONDITIONS

(Ta=0to +70°Q)

Parameter Symboaol Min Typ Max Unit Notes
Ve 45 5.0 5.5 Y 2
Supply Voltage
Vss 0 0 0 \%
Input high voltage Viy 2.4 - 6.5 \ 2
Input low voltage Vi -1.0 - 0.8 \Y) 2

Notes: 1. Permanent device 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.

2. Allvoltages are referenced to Vsgs.
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DC CHARACTERISTICS

sMSM514102A/AL=

(Vec=5V +10%, Ta=0to +70°C)

MSM MSM MSM
parameter Sgg;- Conditions [F14102A/AL-706141024/AL-805141024/AL-10 ) i4 | Notes
Min | Max | Min | Max | Min | Max
Output high voltage Vou |lou=-50ma | 24 | Vcc | 24| Ve | 24 | Vec
Output low voltage VoL [lor=8.2mA 0 0.4 0 0.4 0 0.4
OVS VIS 6.5V,
Input leakage current | 1, [2hothereins 10| 10 [-10] 10 [-10]| 10 | wA
test =0V
Output leakage Dour = disable
current o |ovevosssy |~ 10 10 [-10] 10 |=10] 10 | xA
Average power RAS, CAS
supply current lccq | eycling, - 90 - 80 - 70 mA 1,2
(Operating) the=min
RAS= - 2 - - A
Power supply current | , BAS = Vyy | 1TL 3 3 f mA
(Standby) cc2 | €As =V, - = = m
Doyr=Hz|MOS | _ 200 - 200 - 200 | pA |tL-version
Averlage power RAS cycling,
supply current Icez |CAS=V - 0 _ 80 _ 70 mA 1,2
(RAS-only refresh) tae = min 9
Power supply current RAS = Viy
lces | €AS =V - 5 - 5 - 5 mA 1
(Standby) Dgyy = enable
Aver?ge power _
supply current RAS cycling, _ B _
(Cg before RAS 1ccs | GaT betore RAT 30 80 70 | mA 1
refresh)
Average power RAS = vy,
supply current lccg | CAS cyding - 80 - 70 - 60 | mA 1
(Static column mode) tpc = min
Battery backup tac =125 ps
current . lcc1o | CAS beforeRas | — 300 | - 300 - 300 | LA 1.3
(Only L-version) RAS cycling

Notes: 1. lcc depends on output loading and cycle rates. Specified values are obtained with
the output open.

2. Measured by using no more tl

han one address change while RAS = V.

3. tpas = tras (Min) to 1 us. Input voltage: All pinsViyZVec-0.2Vor V) 0.2V

CAPACITANCE
(Ta=25°C, f=1MHz)
Parameter Symbol Conditions Typ Max Unit
Input capacitance (A0 to A10, D) Cing - - 6 pF
Output capacitance (Doyr) Cour ~ - 7 pF
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AC CHARACTERISTICS

{(Vec=5V 2 10%, Ta=0to +70°C)
Notes 1,2,3, 11

MSM MSM MSM
parameter Sg‘r;il- 514102AIAL-70F1MOZA/AL—BOSM‘I02A/AL~1d Unit |Notes
Min | Max | Min [ Max | Min | Max

Random read or write cycle time tre |130 - 150 - 180 - ns
Read/write cycle time tawce | 155 - 175 - 210 - ns

Static column mode cycle time tsc | 40 - 45 - 55 - ns

Static column mode read/write cycle time [tspwc| 60 - 65 - 80 - ns
Access time from RAS tanc | - | 70 | - | 80 | - | 100 | ns |4,56
Access time from CS tecac | - | 20 | - 20| - | 25 | ns |45
Access time from column address tAA - 35 - 40 - 50 | ns |4,6,7
Access time from last write taaw | — 65 - 75 - 95 [ ns | 4,7
Data output enable time reference to WE | tow | - 20 - 20 - 25 | ns
Output low impedance time from CS taz | O - 0 - 0 - |ns | 4
?;Za::;%tétrzfsld time reference to taon | 5 _ 5 _ 5 B ns

Data output hold time reference to WE  |twon| © - 0 - 0 - Ins
Output buffer turn-off delay time togr | O 20 0 20 0 25 | ns 8
Transition time tr 3 50 3 50 3 50 | ns 3
Refresh period trer | - 16 - 16 - 16 | ms
Refresh period (only L-version) trRep | - | 128 | - | 128 | - | 128 | ms

RAS precharge time tap | 50 - 60 - 70 - ns

RAS pulse width tras | 70 [10,000 80 [10,000 100 [10,000] ns

RAS pulse width (Static column mode) trasc | 70 [100.000] 80 |100.000| 100 |100,000 ns

RAS hold time trse | 20 | - 20 - 25 - ns

CS precharge time tep |0 - 10| - ]| - |ns

€S pulse width tcs | 20 [100.000] 20 [100.000 25 |100.000 ns

CS hold time tesu [70] - | 80| - 100 - |ns

'CS to RAS precharge time tae | S - 5 - 5 - | ns

RAS to CS delay time taco | 20| 50 [ 20| 60 | 25| 75 | ns | 5
RAS to column address delay time trao | 15 35 15 40 20 50 ns 6
Row address set-up time tasr | O - o] - 0 - ns

Row address hold time tran | 10 - 10 - 15 - ns
Column address set-up time tasc | O - [¢] - 0 - ns
Column address hold time tean | 15 - 15 - 20 - ns

452



sMSM514102A/AL=

AC CHARACTERISTICS (CONT.)

MSM MSM MSM
Parameter St))/(';‘f“ 514102A/AL-70514102A/AL-80514102A/AL- 10y nit INotes
Min | Max | Min | Max | Min | Max
%ngijc_lgrce:ztg;d time reference to tawr | 55 _ 60 _ 75 _ s
%Z_Isumn address hold time reference to tar | 85 _ 95 _ 15| - ns
Column address to RAS lead time trar | 35 - |40 | - [s0| - |ns
%!;Fr;gcahdadr;;ss hold time reference to tan 10 _ 10 B 10 B ns
Cwoéumn address hold time reference to tamw| 65 _ 75 B a5 _ s
Last write to column address delay lime tiwap| 20 | 30 20 35 25 45 ns 7
Read command set-up time tres 0 - 0 - o] - ns
Read command hold time reference to C5 | tren 0 - Q - 0 - ns 9
g_i_%d command hold time reference to taan 0 ~ o _ 0 _ ns 9
Write command set-up time twes | O - 0 - 0 - ns 10
Write command hold time twen | 10 - 15 - 20 - ns
Write command pulse width twe | 10 - 15 - 20 - ns
Write command hold time from RAS twer | 50| - |60 ]| - |75 ] - | ns
Write invalid time twi 10 - 10 - 10 - ns
Write command hold time (Dout disable) | twy 0 - 0 - 0 - ns 10
Write command to CS lead time tewl | 20 - 20 - 25 - ns
Write command to RAS lead time tawe | 20 - |20 - 25| - | ;s
CS to WE delay time tewp | 201 - 20| - [25| - |ns ] 10
Column address to WE delay time tawp | 35 - 40 - 50 - ns 10
RAS to WE delay time trwo | 70| - 80| - |100| - |ns| 10
Data-in set-up time tos 0 - 0 - 0 - ns
Data-in hold time ton 15 - 15 - 20 - ns
Data-in hold time from RAS tour | 55| - | 60| - 75| - | s
TS active delay time from RAS precharge trec | 5 - 5 ~ 5 - ns
RAS to C5 set-up time (CS before RAS) tesn | S - 5 - 5 - | ns
RAS to CS hold time (CS before RAS) tenr | 15 | - 15 | - 15| - | ns
CS precharge time (Refresh counter test) tepr | 35 - 40 - 50 - ns
'WE to RAS precharge time (CS before e | 10 - |10 f = [1o] = |ns
RAS)
WE hold time from RAS (CS before RAS) twrn | 10 - 0] - |10 - ns
RAS to WE set-up time (Test mode) twsk | 10 - 10 - 10 - ns
RAS to WE hold time (Test mode) twhr | 10 - 10 - 10 - ns
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Notes: 1.

454

An initial pause of 200 us is required after power-up followed by a minimum of 8
initialization cycles (examples: RAS-only Refresh or CS before RAS Refresh)
before proper device operation is achieved.

The AC measurements assume the transition time (t7) = 5 ns.

Vi (min.) and Vy (max.) are reference levels for measuring the timing of the
input signals. Transition times are measured between V,,; and V,,.

Measured by using an equivalent load circuit of 2 TTL loads and 100pF.

Operating within the tgep (Mmax.) limitinsures that tgac {max.) can be met. The
spec. trep (max.) is for refrence only. If tyep is greater than the specified trcp
(max.) limit, the access time is controlled exclusively by tcac.

Operating within the tgap (max.) limit insures that tgac (max.) can be met. The
spec. trap {max.) is for reference only. If trap is greater than the specified tgap
(max.) limit, the access time is controlled exclusively by taa.

Operating within the tyywap {(max.) limit insures that ta w (max.) can be met. The
spec. tuwap (max.) is for reference only. If t\wap is greater than the specified
tiwap (max.) limit, the access time is controlled exclusively by taa.

The tope (max.) spec. defines at which time the output data achieves a high
impedance state and is not referenced to output voltage levels.

Either the tgry or the tgey spec. must be satisfied for a proper read cycle.

The specs twcs, twh. tcwo, trwp and tawp are not restrictive operating
parameters. They are included in the data sheet for reference only. If

twes = twes (minl) and twy 2 twy (min.) the cycleis an Early Write cycle and the
data out remains in a high impedance state throughout the entire cycle. If
tewn Z towp (Min), trwop = trwp (Min.) and tawp Z tawp (mMin.), the cycle is Read-
Write and data out contains data read from the selected cell. If neither of the
above sets of conditions is satisfied the condition of data outisindeterminate at
access time.

Test Mode Feature:

The test mode is activated by executing a €S before RAS refresh cycle with WE
held at a low level (V) ). The device remainsin the test mode until itis
deactivated by executing a standard RAS-oniy refresh or a CS before RAS refresh
with WE held at a high level (V).

In the test mode RA10, CA10 and CAQ are not used and the Dyy pin now accesses
8 bitlocations. All 8 data bits can be written in parallel into the memaory array,
reducing test time by 1/8. When executing a read cycle, all 8 data bits are gated
throughout the internal exclusive OR logic and the result is presented at the
Dour pin, thus if the data bits are equal, the Dgyy pinindicates a logical 1. If the
data bits are not equal, the Dgyr pin indicates a logical 0. This additional
internal operation delays access time by 5ns and should be added to the access
time parameters if operating in the test mode.
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STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE)
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STATIC COLUMN MODE READ/WRITE MIXED CYCLE
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CS BEFORE RAS AUTO-REFRESH CYCLE
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HIDDEN REFRESH WRITE CYCLE
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CS BEFORE RAS REFRESH COUNTER TEST CYCLE
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