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MM5290"16,384-Bit (16,384 x 1) Dynamic RAM

General Description

The MM5290 is a 16,384 x 1 bit dynamic RAM. It by the use of a 16-pin dual-in-line package for the
features a multiplexed address input with separate row MM5290. :
and column strobes. This added flexibility allows the

MM5290 to be used in page made operation. Features

The MM5290 must be refreshed every 2 ms, This can be ®  Access times: 150 ns, 200 ns, 250 ns
accomplished by performing any cycle which brings the ® Laow power: 528 mW max

Row Address Strobe aq/tivgiincluding a RAS-only cycle ® TTL compatible: all inputs and output

at each of the 128 row addresses. ™ = Gated CAS—nancritical timing
N-channel double-poly silicon gate technology, developed = Read, Write, Read-Modify-Write and RAS-only
by National, is used in the manufacture of the MM5290. VR.gf‘reil'lEy_cEi_ﬁ

This process combines high density and performance ® “Page mode operation-

with reliability. Greater system densities are achievable ® [ndustry standard 18-pin configuration

Block Diagram

Vpo Ve Vgs Vga . m

J1 ge—, °
= T T 17 | T
A2 e N v W GND S
A3 - — )
l WRITE
M= CLOCKS L
Ag— SOLUMN COLUMN I o oaTamm
AR = CLOCKS ADDRESS LATCH LATCH
ROW l
CLOCKS
AEE w0 RO g COLUMN DECODER (1:128) |
COLUMN
= MEMORY ARRAY CLOCKS
5 o 54X 128
COLUMN _ COLUMN = £ ¥
13 TIMING ¥ CLOCKS . % o Py
-] 28 P E SENSE AMPLIFIERS {128} contror 1 Tsurrer |00
« = >
B
a =
p— WRITE B MEMORY ARRAY
| 64X 120
Wr mmme % cLocks

- COLUMN DECODER (1:128) o
Connection Diagram Logic Diagram
‘ Pin Names
Dual-n-Line Package RAS  Row Address Strobe
v CAS Column Address Strobe
vor L] U -'-E-Vss WE Write Enable 1 A0
o - AD—A6  Address Inputs —ar
e . Exs DI Data Input _
3] AL DO Data Qutput Bl —
" , R o0 Voo  Power {12V) —i
FAS — — AB Vee Power {5V} —M
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Az—a \-"— A [[1] S
7 10 Order Number MM5290J-2, MM5290J-3, —Opnas
“‘—l N A or MM5290J-4 —cfeas
Vpp = — Vee See NS Package J16A —Of WE
Order Number MM5290N-2, MM5290N-3,
TOP VIEW or MM5290N-4
*See the MSTTM Program page 3. See NS Package N16A
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MM5290

Absolute Maximum Ratings (note 1)

Storage Temperature

Power Dissipation

Voltage on Any Pin Relative tc Vgg
(Vsg — VBR > 4.5V)
Lead Temperature (Scldering, 70 seconds)

-65°C to +150°C
1w
—0.3V to +20V

300°C

Recommended DC Operating Conditions

SYMBOL PARAMETER MIN MAX UNITS NOTES
TA Ambient Temperature 0 70 °c
VDD Supply Voltages 10.8 13.2 v 2,3
vee 45 5.5 v 2,3
Vgs 0 0 v 2,3
VBB -4.5 5.5 v 2,3
ViHG Input High Voltage, RAS, CAS, WE 2.7 7.0 v 2
Vi Input High Voltage, AO—AB, D! 24 7.0 v 2
ViL Input Low Voltage, All Inputs -1.0 08 v 2
DC Electrical Characteristics over the range of Recommended DC Operating Conditions unless otherwise noted
SYMBOL PARAMETER MIN MAX UNITS NOTES
DD Operating Current . 35 mA 4
lcer Average Power Supply Operating Current 5
IBB1 (RAS, CAS Cycling; trc = tRC MIN!} 200 uA -
Ipp2 Standby Current 1.5 mA
lceo Power Supply Standby Current {RAS = V|Hc, -10 10 uA
igg2 DO = High Impedance) 100 HA
IDD3 Refresh Current 25 mA 4
lces Average Power Supply Current, Refresh Mode =10 10 HA
lgB3 {RAS Cycling, CAS = VIHC: tTRC = tRC MIN! 200 LA
IDD4 Page Mode Current 27 mA 4
lcea Average Power Supply Current, Page Made 5
IBR4 (RAS = V|, CAS Cycling; tpg = 225 ns) 200 uhA
HiL) Input Leakage =10 10 uA
Input Leakage Current, Any Input
(Vg = —5V, OV <V < 7V, All Other
Pins not Under Test = QV)
lo(L) Output Leakage ~-10 10 LA
Qutput Leakage Current {DO is Disabled,
OV <Vgyt <5.5vV]
Output Levels
VOH Output High Voltage {IoyT = —5 mA) 24 Y
VoL Qutput Low Valtage (lgyT = 4.2 mA) 0.4 -V
CAPACITANCE
Cy Input Capacitance A0—AG, DI 5 pF 6
Cc Input Capacitance RAS, CAS, WE 10 pF 6
Co Output Capacitance, DO 7 pF 6

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed, Except for "“Qperating

Temperature Range”’ they are not meant to imply that the devices should be operated at these limits.

Conditions” provides conditions for actua! device operation.
Note 2: All voltages referenced to Vgg. When applying voltages to the device, Vpp, Vo or Vgg should never be 0.3V more negative than Vgg-
Note 3: Several cycles are required after power-up before broper device operation is achieved. Any B RAS cycles are adequate for this purpose.
Note 4: Ipp1. Ipp3. and Ippg depend on cycle rate.
Note 5: | depends on ohtput load.

Note 6: Capacitance measured with Boonton Metér or effective capacitance calculated from the equation C = FAt/AV. Capacitance is guaranteed

by pertodic testing.

The table of ’Recommended DC QOperating
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AC Electrical Characteristics 2
Over the range of Recommended DC Operating Conditions unless otherwise noted o
MM5290-2 MM5290-3 MM5290-4
UNITS NOTES

SYMBOL PARAMETER MIN MAX MIN MAX MIN MAX §

tRC Random Read or Write Cycle Time 375 375 410 ns 7.8

tRWC Read-Write Cycle Time 375 375 515 ns 7.8

tpC Page Mode Cycle Time -~ 170 225 275 ns

tRAC Access Time from RAS 150 200 - | 250 ns 9.1

tCAC Access Time from CAS 100 135 165 ns 10, 11

tOFF Output Buffer Turn-Off Delay 0 40 0 50 0 60 ns 12 |

1T Transition Time (Rise and Fall) 3 35 3 50 3 50 ns

tap RAS Precharge Time 100 120 150 ns

tRAS RAS Pulse Width 150 10,000 200 10,000 250 10,000 ns

tasH RAS Hold Time 100 135 165 ns

tesH CAS Hold Time 150, 200 250 ns

tCAS CAS Pulse Width 100 10,000 135 10,000 165 - 10,000 ns

tRCD RAS to CAS Delay Time 20 50 25 65 36 85 ns 9

tCRPV CAS to RAS Precharge Time -20 -20 —20 ns

tASR Row Address Set-Up Time 0 0 0 ns

tRAH Row Address Hald Time 20 25 35 ns

tASC Column Address Set-Up Time -10 -10 -10 ns

tCAH Column Address Hold Time 45 55 75 ns

tAR Column Address Hold Time Referenced to RAS 95 120 160 ns

tRCS Read Command Set-Up Time 0 0 0 ns

tRCH Read Command Hold Time [¢] 0 0 ns

tWeH Write Command Hold Time 45 b5 75 ns

WCR Write Command Hold Time Referenced to RAS 95 120 160 ns

twp Write Command Pulse Width 45 | 55 75 ns

tRWL Write Command 10 RAS Lead Time 60 80 100 ‘ ns

tewL .| Write Command to CAS Lead Time 60 80 100 ns

tnsg Data-in Set-Up Time 0 ' . 0 0 ns 13,14

tOH Data-tn Hold Time 45 bb 75 ns 13, 14

tDHR Data-In Hold Time Referenced to RAS 95 120 160 ns

tcp CAS Precharge Time (for Page Mode 60 80 160 ns

Cycle Only)

tREF Refresh Period 2 ]2 2 ms

wes WE to CAS Set-Up Time -20 ~20 -20 ns 14

WD CAS to WE Delay 70 95 ‘125 ns 15

tRWD RAS to WE Delay 120 160 200 ns 15
Note 7: The specifications for tRe(mIN) @nd tRwC(MIN) are used only to indicate eycle time at which proper operation over the full tempera-
ture range is guaranteed. o ‘

Note 8: Transition times are measured between V¢ or V| and V. Timing measurements are made between Viyc(MIN) or VIH{MIN) and
VL(MaX}, and assume tT =5 ns.

Note 8: Assumes row-limited access, i.e., trcD < tRCD(MAX)- I this condition is not satisfied, then note 10 applies.

Note 10: Assumes column-tmited access, i.e., tRCD > tRCD{MAX) -

Note 11: Equivalent load is 2 standard TTL inputs plus 100 pF.

Note 12: CAS going high disables the Data Qutput. tof £ is the delay to the high impedance state.

Note 13; These parameters are referenced to the negative edge of CAS in an early-write cycle and to the negative edge of WE in a Read-Modify-
Write cycle. (See Note 12). -
Note 14: If twes 2 tweS(MIN). the Data Output is guaranteed to remain in the high impedance state for the duration of the cycle. This is the
“‘early-write’’ cycle.

Note 15: If towD 2 tCWD(MIN} 2nd tRWD 2= tRWD(MIN). the Data Output will contain the original data in the selected cell. This is the Read-
Modify-Write cycle. If either af these conditions is not satisfied, the output will be indeterminate unless the early-write condition of Note 12 is met.
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MM5290

Switching Time Waveforms

Read Cycle
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Switching Time Waveforms (continued)

Read-Write Cycle, Read-Modify-Write Cycle
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MM5290

Switching Time Waveforms (continued)

Page Mode Read Cycle
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Page Mode Write Cycle
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Nate. Standard part not tested for page mode
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