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‘ M51C98
HIGH-SPEED CHMOS 16,384 x 4-BIT STATIC RAM

Military

m 35 ns Max Access Time
®. 60 mA Typical Operating Current
® 5 mA Typical Standby Current

= Static Operation = Power Down Mode
— No Clock/Refresh Required ® Industry Standard Pin Out

m Equal Access and Cycle Times
— Simplifies System Deslign ® TTL Compatible

m Single +5V Supply m Common Data Input and Output

m Three-State Outputs

The 51C98 is a 65,536-bit high-speed static RAM configured 16K x 4. It is fabricated using Intel’'s high
performance 1.0 micron CHMOS |V technology. This state of the art technology, coupled with Intel’s innova-
tive 6T cell design, virtually eliminates latch-up and alpha-induced soft errors without organic die coating.

The power down featurs, controlled by CS, also contributes greatly to system reliability. The device’s power
consumption is reduced 10-fold when in this low power standby mode. This results in significant systern power
and cooling level savings. In fact, an 85% system power reduction is achievable in large systems where a
majority of the devices are deselected.
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Figure 1. 51C98 Block Diagram
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DEVICE OPERATION

The 51C98 has two control inputs: Chip Select (CS)
and Write Enable (WE). CS is the power control pin
and should be used for device selection. WE is the
data control pin and should be used to gate data at
the 1/0 pins.

Standby Power

The 51C98 is placed in a standby or reduced power
consumption mode by applying a high (Vi) to the
CS input. When in standby mode, the device is dese-
lected and the outputs are in a high impedance
state, independent of the WE input.

Table 1. Mode Selection Truth Table

Write Mode

Write cycles may be controlied by either WE or CS.
In either case, both WE and TS must be high (Vi)
during address transitions. During a WE controlled
write cycle, CS must be held low (Vi) while WE is
low. Address transfers occur on the falling edge of
WE and the data transfers on the rising edge of WE.
During a CS controlled write cycle, must be held
low (Vi) while CS is low. The addresses are then
transferred on the falling edge of CS and data on the
rising edge of CS. Data, in both cases, must be valid
for a time tpw before the controlling input is brought
high (Vi4) and remain valid for a time tpy after the
controlling input is high.

Read Mode

CS | WE Mode /0 Power —
- TS must be low (V) and WE must be high (V) to
H X Standby | High-Z | Standby activate a.read cycle and obtain data at the outputs.
L L Write Din Active Given stable addresses, valid data is available after
L H Read Dout | Active a time taa.
ABSOLUTE MAXIMUM RATINGS* NOTICE: This is a production data sheset. The specifi-
. cations are subject to change without notice.
Case Temperature under Bias ... —65°C to + 135°C
P i o *WARNING: Stressing the device beyond the “Absolute
Storage Tempergture Cerdip ....—65°Cto +150°C Maximum Ratings” may cause permanent damage.
Voltage on any Pin with These are stress ratings only. Operation beyond the
Respectto Ground............ —0.5Vto +7v(1) “Operating Conditions” is not recommended and ex-
. tended exposure beyond the “Operating Conditions”
D.C. Continuous Output Current ............ 20 mA may affect device reliability.
Power Dissipation.......................... 1.0W
Operating Conditions
Symbol Parameter Min Max Units
Tc Case Temperature (instant On) —55 + 125 °C
Vee Digital Supply Voltage 4.50 5.50 \4
D.C. AND OPERATING CHARACTERISTICS (Over Specified Operating Conditions)
Symbol Parameter Min Max Unit Comments
Ll Input Load Current 2 RA Vee = Max,
(All Input Pins) Vin = GND to Vg
Lo Output Leakage 2 pA CS = Vi, Vec = Max,
Current Vout = GND to 4.5V
lcc Operating Current 100 mA Vee = Max, CS = v, Outputs
Open, Teycle = Min
Is Standby Current 15 mA Vee = Min to Max, CS = Viy
ViL Input Low Voltage —0.5(1) 0.8 \'/
Vin Input High Voltage 2.2 6.0 v
VoL Output Low Voltage 0.4 \'] loL = 8mA
VoH Output High Voitage 2.4 \'; lop = —4mA
NOTE:

1. During transitions, the inputs may undershoot to —2.0V for periods less than 20 ns.
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CAPACITANCE Tc = 25°C,f = 1.0MHz

A.C. TEST CONDITIONS

$SOPF

270190-4

Symbol Parameter Max | Unit | Conditions InputPulseLevels................... GND to 3.0V
Cin Input Capacitance 5 | pF {ViIN= 0V inputRiseandFall Times . ................... 5ns
Cour |OutputCapacitance| 7 | pF |Vour = OV Timing ReferenceLevel ..................... 1.8V
Outputiload............coonenet. See Figures 2, 3

Dour 1670 173y Dour 1670 4 7ay

270190-5

Figure 2. Output Load

Figure 3. Output Load for tyz, t 2, twz, tow

A.C. CHARACTERISTICS (Over Specified Operating Conditions)

READ CYCLE
Symbol . Parameter 51C98-35 51C98-45 51C98-55 Unit
Min Max Min Max Min Max
trc() Read Cycle Time 35 45 55 ns
taa Address Access Time 35 45 55 ns
tacs Chip Select Access Time 35 45 55 ns
toH Output Hold from Address Change 5 5 5 ns
t, z(2:3) | Chip Selection to Outputin Low Z 0 0 0 ns
11z(2. 3 | Chip Deselection to Output in High Z 0 15 0 20 0 25 ns
tpu Chip Selection to Power Up Time 0 0 0 ns
teD Chip Deselection to Power Down Time 30 . 40 50 ns
NOTES:

1. All Read Cycle timings are referenced from the last valid address to the first transitioning address.
2. At any given temperature and voltage condition, tiz max. is less than t z min. both for a given device and from device to

device.

3. Transition is measured at +500 mV from steady-state voltage with specified loading in Figure 3.
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READ CYCLE NO. 1(1,2)

tre
taa o
M ton o
DATA OUT PREVIOUS DATA VALID DATA VALID
270190-8
READ CYCLE NO. 2(1,3)
tac |
thz
| DATA VALID TMPEDANCE
fe—teo —»]
sow
270190~7

NOTES:

1. WE is high for Read Cycles.

2. Device is continuously selected, TS = V.

3. Addresses valid prior to or coincident with TS transition low.
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Inte[ M51C98
A.C. CHARACTERISTICS (Continued)
WRITE CYCLE
Symbol Parameter 51C98-35 51C98-45 51C98-55 Unit
) Min Max Min Max Min Max
twe) Write Cycle Time 35 45 55 ns
tow Chip Selection to End of Write 30 35 45 ns
taw Address Valid to End of Write 30 35 45 ns
tas Address Setup Time 0 0 0 ns
twe Write Pulse Width 30 35 45 ns
twr Write Recovery Time 0 0 0 ns
tow Data Valid to End of Write 15 20 25 ns
toH Data Hold Time [ 0 0 ns
twz@ Write Enabled to Output in High Z 15 0 15 20 ns
tow(@ Output Active from End of Write 0 0 0 ns
WRITE CYCLE NO. 1 (WE CONTROLLED)®)
h | fwe
ADDRESS ¥
lew
s WY v. LI
[ tas—— taw . Iwr
we K - A
IpH
foe——tpw s}
DATA IN DATA IN VALID l
twz tow
DATA OUT DATA UNDEFINED _Sl"m" IMPEDANCE
270190~8

NOTES:

1. All Write Cycle timings are referenced from the last valid address to the first transitioning address.
2. Transition is measured at +500 mV from steady-state voltage with specified loading in Figure 3.
3. TS or WE must be high during address transitions.
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WRITE CYCLE NO. 2 (CS CONTROLLED)(1,2)

I twe {
ADDRESS *

e~tas tew

cs X A J

taw

l— twr

t
| tow ML
DATA IN * DATA INVALID *

HIGH IMPEDANCE

DATA OUT
270190-9

NOTES:

1. TS or WE must be high during address transitions.

2. If T8 switches low coincident with or after WE switches low, the outputs will stay in a high impedance state. If T3
switches high coincident with or after WE switches high, the outputs will stay in a high impedance state.
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