National CMOS RAMs
Semiconductor

NMC6518

NMC6518 1024-Bit (1024 x 1) Static RAM

General Description Features

The NMC6518 is a static CMOS random access read/write 8 Industry standard pinout
memory organized as 1024 words of 1 biteach. Thisdevice m Low data retention voltage — 2V
Ig faobsricated with National Semicondltéti:tor's sillc%\:fate B Low speed/power product
MOS technology and is fully compatibie with the en- R
vironment. Synchronous operation is provided by the on- W TTL. compatible — all inputs and outputs
chip latches for the address inputs and data output. The ™ TRI-STATE® outputs for bus operation
ENABLE input serves as the device strobe controllingthe B High output drive
latching functions. The TRI-STATE® output, in conjunc- ® High noise immunity
tion with the ENABLE input, allow easy memory m Miiitary temperature range available

expansion. ® On-chip address registers (latches)
B 18 pin — high density packaging
B Qutput data latches
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51— (O L2 vee
2 17 —q A0
£ — — 52 — A1 pb—
a0 o —] A2
4 15 — a3
A1 — —W —] A%
5 e )
‘ A2 — b A9 —d A5
‘ 6 13 — AB
A3 = AS — A7
Al—7 -1—2- A? —aed AB Q p—
Pl 1L ng o b
. 10 W E S1 82
GND —{ = AS ? ? ?
TOP VIEW

Order Number NMC68518J-2, NMC6518J-9

or NMC6518J-5
See NS Package J16A
Order Number NMC8518N-5

See NS Package N16A
Pin Names
AO-A9 Address inputs
E Chip Enable
W Write Enable
D Data Input
Q Data Output
§,82 Chip Selects
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Functional Description

An NMC6518 memory cycle is initiated by the falling edge
of the ENABLE input, which latches the address informa-
tion into the on-chip registers. Data output is enabled
when the WRITE (W) input‘i§__high and the ENABLE,
SELECT 1(S1) and SELECT 2 (S2) inputs are LOW.

When performing a read cycle a minimum ENABLE LOW
time is required to assure valid data at the output. This
minimum ENABLE LOW time is defined as the device
enable access time. A minimum ENABLE HIGH time is
required to return the columns to the HIGH state and to

Block Diagram

precharge the sense amplifiers in preparation of the next
cycle.

When performing a write cycle, the minimum ENABLE
LOW time is required to enter new data. The write pulse is
created by the coincident LOW of the WRITE, ENABLE
and both SELECT inputs. The input data set-up and hoid
times are referenced to the rising edge of the WRITE,
ENABLE, SELECT 1 or SELECT 2 inputs, whichever oc-
curs first.
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Operating Range

0
h o ' s
2 | Absolute Maximum Ratings . Y
n ax
o Supply Voltage VCC v Supply Voltage
E Voltage at Any Pin -0.3VtoVCC +0.3v NMC65188-9 “Zx 5-5x
N o NMC65188-2 4. 5.5
Z Storage Templera('ure Range —-65°Cto +150°C NMOE518-9 45V 5.5V
Package Dissipation 500 mW NMC8518-2 45V 5.5V
Lead Temperature (Soldering, 10 seconds) 300°C NMC6518-5 4.75V 5.25V
Temperature
NMC6518B-9 ~40°C 85°C
NMC6518B-2 -55°C 125°C
NMC6518-9 -40°C 85°C
NMC6518-2 -55°C 125°C
. . e NMC8518-5 0°c 75°C
DC Electrical Characteristics over the operating range, unless otherwise noted
NMC6518B-9, NMC6518B-2 NMC6518-5
Symbol Parameter Conditions NMC6518-9, NMC6518-2 Units
Min Max Min Max
VCCDR Data Retention Supply VI=VCC, GND 2.0 2.0 \
Voltage
ICCSB Standby Supply Current 10 100 pA
ICCOP* | Operating Supply =1MHz, 10=0, 4 4 mA
Current Vi=VCC or GND
ICCDR Data Retention Supply VCC=3.0V,10=0, 10 100 uA
Current Vi=VCC or GND
1] Input Leakage Current VI=VCC, GND -1.0 +1.0 -1.0 +1.0 uA
VIL input Low Voltage -03 0.8 -03 0.8 v
VIH Input High Voltage VCC-20 | VCC+03 vCC -2 VCC+03 \
102 Output Leakage Current | VI=VCC, GND -1.0 +1.0 -1.0 +1.0 uA
vOL Output Low Voitage IOL=3.2 mA 0.4 0.4 \
VOH Output High Voitage IOH= - 0.4 mA 24 24 \)
Cl Input Capacitance f=1MHz 6 6 pF
coO Output Capacitance f=1MHz 10 10 pF

*ICCOP is proportional tooperating frequency.
AC Test Conditions

Input Rise and Fall Times: <20 ns
All Timing Reference Levels: 12 VCC
Output Load: 1 TTL Load, 50 pF

NMC6518 Bit Map and Address Decoding
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Read cy0|e AC Electrical Characteristics over the operating range

819NN

Symbol Parameter :mg:::::: ::ggg:—: NMCE518-5 Units
Min Max Min Max Min Max
TAVEL Address Set-up Time 0 0 10 ns
TELAX Address Hold Time 40 50 50 ns
TELQV Enable Access Time 180 250 300 ns
TAVQV Address Access Time 180 250 310 ns
TELEH Enable (E) Minimum Low Time 180 250 300 ns
TELEL | Read or Write Cycle Time 1 280 350 450 ns
TEHEL Enable (E) Minimum High Time 100 100 150 ns
TSHQX Chip Select Output Disable Time7 120 160 200 ns
TSLQX Chip Select Output Enable Time 120 160 200 ns

Read Cycle Waveforms
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NMC6518

Write Cycle AC Electrical Characteristics over the operating range
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* TWLWH, the write pulse, is coincidence low of E, W, 51, and S2 inputs

Symbol Parameter :mg:::::-: ::g:: :: NMCes518-5 Units
Min Max Min Max Min Max

TAVEL |[Address Sét-up Time 0 0 10 ns
TELAX |Address Hold Time 40 50 50 ns
TWLWH|Write Pulse Width (W Low) 100 130 160 ns
TELEL |Read or Write Cycle Time 280 350 450 ns
TWLSH | Chip Select Write Pulse Set-up Time 100 130 160 ns
TWLEH | Chip Enable Write Pulse Set-up Time 100 130 160 ns
TSLWH | Chip Select Write Pulse Hold Time 100 130 160 ns
TWHDX| Data Hold Time 0 [+ 0 ns
TDVWH| Data Set-up Time 80 110 130 ns
TEHEL | Enable (E) Minimum High Time 100 100 150 ns
TELEH | Enable (E) Minimum Low Time 180 250 300 ns
TELWH | Write Pulse Width (E and W Low) 100 130 160 ns
Write Cycle Waveforms
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Read-Modify-Write Cycle AC Electrical Characteristics over the operating range

Symbol Parameter ::g:::::: ::g::g: NMCes518-5 Units
Min Max Min Max Min Max
TAVEL |Address Set-up Time o ] 10 ns
TELAX |Address Hold Time 40 50 50 ns
TELQV |Enable Access Time 180 250 300 ns
TAVQV | Address Access Time 180 250 310 ns
TSHQX | Chip Select Output Disable Time 120 160 .- 200 ns
TWLWH| Write Pulse Width (W Low) 100 130 160 ns
TEHEL |Enable (E) Minimum High Time 100 100 150 ns
TWLSH | Chip Select Write Pulse Set-up Time 100 130 160 ns
TWLEH | Chip Enable Write Pulse Set-up Time 100 130 160 ns
TSLQX | Chip Select Output Enable Time 120 160 200 ns
TWHDX | Data Hold Time 0 0 0 ns
TOVWH | Data Set-up Time 80 110 130 ns
TWHQX | Output Enable from Write (W) 120 160 200 ns
TWLQZ | Output Disable from Write (W) 120 160 200 ns

Read-Modify-Write Cycle Waveforms
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* precede W rising edge with E rising edge to avoid unwanted output enabling
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