STK25C48

CMOS nvSRAM
2K x 8 High Performance

SIMTEH AutoStore™ Nonvolatile Static RAM

FEATURES DESCRIPTION
« 30, 35 and 45ns Access Times The Simtek STK25C48 is a fast static RAM (30, 35 and
+ 15 mA Igc at 200ns Access Speed 45ns), with a nonvolatile EEPROM element incorpo-

rated in each static memory cell. The SRAM can be

+ Automatic STORE to EEPROM on Power Down read and written an unlimited number of times, while

» Unlimited SRAM Read and Write Cycles independent nonvolatile data resides in EEPROM. Data
+ 100,000 STORE cycles to EEPROM transfers from the SRAM to the EEPROM (the STORE
« 10 year data retention in EEPROM operation) take place automatically upon power down.

Transfers from the EEPROM to the SRAM (the RECALL

* Automatic RECALL on Power Up operation) take place automatically on power up.

+ Unilmited RECALL cycles from EEPROM

+ Single 5Vi10% Operation The STK25C48 is available in a 24-pin 600 mil plastic
+ Commercial and Industrial Temperatures DIP package.
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STK25C48

ABSOLUTE MAXIMUM RATINGS?

Voitage on typical input relative toVgg. .. .......... -0.6Vto 7.0V
Voltageon DQo.zandG................... ~0.5V to (Vec+0.5V)
Temperatureunderbias . . .................... —55°C to 125°C
Storage temperature. . ......cvvvie e -65°C to 150°C
Power dissipation. .. .....ov vttt it e e 1w
DCoutputcurment . .........oiieriiiiinnennennnnns 15mA

(One output at a time, one second duration)

DC CHARACTERISTICS

Note a: Stresses greater than those listed under "Absolute Maximum
Ratings™ may cause permanentdamage to the device. This is astress
rating only, and functional operation of the device at conditions above
those indicated in the operational sections of this specification Is not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

COMMERCIAL INDUSTRIAL
SYMBOL PARAMETER e WA N MAX UNITS NOTES
lecy Average Vo Current 85 95 mA tavay = 30ns
80 85 mA tavay = 35ns
75 80 mA tayay = 4508
lec, Average Vo Current at tyy,y = 200ns 15 15 mA All inputs < 0.2V or 2 (Vg - 0.2V)
lec 3 Average V., Current during AutoStore™ 4 4 mA Eso2vV, W= (Vee —0.2V)
Cycle others 0.2V or 2 (Vg ~ 0.2V)
Ispy Average Vg Current 35 39 mA tavay = 30n8
(Standby, Cydling TTL Input Levels) 32 35 mA tayay = 3508
28 32 mA tayay = 4508
E 2 V),; all others cycling
s 5 Average V. Current 3 3 mA E2 (Voo —-0.2V)
(Standby, Stable CMOS Input Levels) all others V|y < 0.2V or 2 (Voo — 0.2V)
||u<3 input Leakage Current (Any Input) +1 +1 BA Vg = max
Vin=VsstoVee
lowx Off State Output Leakage Current 15 15 A Vee = max
Vour = Vsgto Ve
Vin Input Logic "1* Voltage 22 | Veot5 22 Vect+5 v Al Inputs
Vo Input Logic 0" Voltage Vsg—-5| 0.8 Vgg~5 | 08 v All Inputs
Von Output Logic “1" Vohtage 24 24 v lour = —~4mA
VoL Output Logic “0" Voltage 0.4 0.4 v lout = 8MA
Ta Operating Temperature (4} 70 -40 85 C

Note b: lec 1smi lcc, are dependent on output loading and cycle rate. The specified values are obtained with outputs unioaded.
Note c: Bringing E'> Vi will not produce standby current levels until any nonvolatile cycle in progress has timed out. See MODE SELECTION table.

AC TEST CONDITIONS
Input Pulse Levels. ...................cooounnn Vs to 3V
InputRiseandFallTimes. ......................... <5ns
Input and Output Timing Reference Levels. .. ........... 1.5V
Outputload. ......coviiiiiiii it See Figure 1
CAPACITANCE® (T ,=25°C, {=1.0MHz)
SYMBOL PARAMETER MAX | UNITS CONDITIONS
Cin Input Capacitance 8 pF AV =0to3V
Cout Output Capacitance 7 pF AV =0to3V

Note d: These parameters are guaranteed but not tested.

5.0V

480 Ohms
Output

30pF
INCLUDING

255 Ohms SCOPE
I AND FIXTURE

Figure 1: AC Output Loading
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STK25C48

SRAM MEMORY OPERATION

READ CYCLES #1 & #2 (Ve = 5.0V + 10%)
SYMBOLS STK25C48-30 STK25C48-35 STK25C48-45
MO , 2 AL PARAMETER MIN MAX MIN MAX MIN MAX UNITS
1 teLov tacg | Chip Enable Access Time 30 35 45 ns
2 tavay the Read Cycle Time 30 35 45 ns
3 tavov? taa Address Access Time 30 35 45 ns
4 tarav toe Output Enable to Data Valid 15 20 25 ns
5 taxox toH Output Hold After Address Change 5 5 5 ns
6 teLox Yz Chip Enable to Output Active 5 5 5 ns
7 tena" tyz Chip Disable to Output Inactive 15 17 20 ns
8 taLox oz Output Enable to Output Active 0 0 0 ns
9 gHoz" tonz | Output Disable to Output Inactive 15 17 20 ne
10 teuceH® tea Chip Enable to Power Active [°] <] (] ns
n temceL® tps Chip Disable to Power Standby 30 35 45 ns

Note e: Parameter guaranteed but not tested.

Note f: For READ CYCLE #1 and #2, W i high for entire cycle.
Note g: Device is continuously selected with E low and Glow.
Note h: Measured + 200mV from steady state output voitage.

READ CYCLE #1 9:h

2 |
tavav
ADDRESS W
3
5 o
taxox
DQ (Data Out) KRR DATA VALID
READ CYCLE #29
I 2 |
tavav
ADDRESS * *
teroy 1
E B tericoL
\ ELoX WA 4
* ez ]
) \ ‘e:ov + e
8 9
taLox j toHoz
DQ (Data Out) DATA VALID
e 10
teLicen ‘-|
ACTIVE
lec STANDBY ,r No
82748847 0OO0O0B20 105 WA
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STK25C48

WRITE CYCLES #1 & #2

(Vec = 5.0V + 10%)

SYMBOLS STK25C48-30 STK25C48-35 STK25C48-45
NO. PARAMETER UNITS
# 2 Alt MIN MAX MIN MAX MIN MAX
12 tavav tavav twe Write Cycie Time 30 35 45 ns
13 Wwiwh TWLEH twp Write Pulse Width 25 30 35 ns
14 teLwn ELEH tow Chip Enable to End of Write 25 30 35 ne
15 ovwH toveH ow Data Set-up 1o End of Write 15 18 0 ns
16 YWHDX tErDX 1oH Data Hold After End of Write 0 o 0 ns
17 favwi 1AVEH taw Address Set-up 10 End of Write 25 30 35 ns
18 tavwi taveL 1as Address Set-up to Start of Write ] 0 0 ns
19 WHAX TEHAX twR Address Hold After End of Write [+] 0 0 ns
20 | two™ twz Write Enable to Output Disable 15 7 20 ns
21 WwHox tow Output Active After End of Write 5 5 6 ns
Note h: Measured +200mV from steady state output voltage.
Note i: E or W must be 2V during address transiions.
Note j: It W is low when E goes low, the outputs remalin In the high impedance state.
WRITE CYCLE #1: W CONTROLLED!
12 |
tavav
ADDRESS X
14 19
TELwH TwHAX
E NN ALl 77
¢ 17
18 AVWH
- ot —
NN A
15 16
tovwH twHDX
DATA IN DATA VALD
20 e 21 !
twioz §
DATA OUT PREVIOUS DATA HIGH IMPEDANCE
WRITE CYCLE #2: E CONTROLLED!
12 N
tavav
ADDRESS . ¢
18 14 19
taveL teLEH teHAX
E N\ A
17
taven
1 13
N NN WLEH LU Ll 7
| 15 16
toveu tenox
DATA IN DATA VALID
DATA OUT HIGH IMPEDANCE
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STK25C48

NONVOLATILE MEMORY OPERATION

MODE SELECTION
E W [ MODE vo POWER
H X X Not Selected QOutput High Z Standby
L H L Read SRAM Output Data Active
L L X Write SRAM Input Data Active
L H H No Operation High 2 Active
AUTOSTORE™ AND POWER-UP RECALL
NO. SYMBOLS PARAMETER MIN MAX | UNITS NOTES
22 tRECALL RECALL Cycle Duration 20 us Note k
23 tposToRE Power Down STORE Duration 10 ms
VswircH Low Vohage Trigger Level 4.0 45 v

Note k:

A RECALL cydle s initiated automatically at power up when Vg exceeds VswitcH. tRecalL is measured from the point at which Vo exceeds 4.5V.

DEVICE OPERATION

The STK25C48 has two separate modes of operation:
SRAM mode and nonvolatile mode. In SRAM mode,
the memory operates as a standard fast static RAM. In
nonvolatile mode, data is transferred from SRAM to
EEPROM (the STORE operation) or from EEPROMto
SRAM (the RECALL operation). In this mode SRAM
functions are disabled.

STORE cycles are automatically initiated when the
power supply voltage level of the chip falls below
VswitcH. RECALL operations are automatically initi-
ated upon power-up and whenever the power supply
voltage level rises above Vswitch-

SRAM READ _
The STK25C48 performs a READ cycle whenever E
and G are LOW and W is HIGH. The address specified
on pins Ag.19 determines which of the 2048 data bytes
will be accessed. When the READ is initiated by an
addresstransition, the outputs will be valid aftera delay
of tavay. if the READ is initiated by E or G, the outputs
willbe valid at tg; qy or attgy qv, whichever is later. The
dataoutputs will repeatedly respondtc address changes
within the tayqy access time without the need for
transitions on any control input pins, and will remain
valid until another address change or until E or G is
brought HIGH or W is brought LOW.

SRAM WRITE

Awrite cycle is performed whenever E and W are LOW.
The address inputs must be stable prior to entering the
WRITE cycle and must remain stable until either E or W
go HIGH at the end of the cycle. The data on pins
DQyg_7 will be written into the memory if it is valid tpywH
before the end of a W controlled WRITE ortpyen before
the end of an E controlled WRITE.

It is recommended that G be kept HIGH during the
entire WRITE cycle to avoid data bus contention on the
common /O lines. K Gis left LOW, internal circuitry will
turn off the output buffers tw_qz after W goes LOW.

During power-up, or after any low power condition
(Vee < VswitcH). when Vee exceeds the sense volt-
age of VswitcH, @ RECALL cycle will automatically be
initiated. After the initiation of this automatic RECALL,
if Vcc falls below VswitcH, then another RECALL
operation will be performed whenever Ve again rises
above VswiTcH.

AUTOMATIC STORE OPERATION

The STK25C48 AutoStore™ nvSRAM continuously
monitors Vec. When Vee drops below Vswiten (and
an SRAM WRITE has occured since power-up), the
part will automatically perform a STORE operation,

4274447 0000822 Ta&s M
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STK25C48

saving the data intothe EEPROM. Figure 1illustrates
the timing of the AutoStore™ cycle. Vg to the
STK25C48 must not fall below 3.6V before the
AutoStore™ cycle is complete ({tstore). In order to
preventunneeded STORE operations, automaticSTORE
will not occur unless at least one WRITE operation has
taken place since power-up.

G =

V swircH
IN\__ AutoStors™ Gyda in Prograss
3.5V
£ 3 \
: .
2
~
torore ~
1 Sa
~
| R B | [ T B B |
| ! | 1
Time
Figure 1

AutoStore™ Cycle Timing Diagram

Note: On power-up, as soon as the STK25C48 completes the
power-up recall, it becomes an SRAM; if E and W are both low the
addrass on the inputs will be written to, corrupting the recalled
data. If Vo bounces below Vgwircu, the part will AutoStore™
this corrupted SRAM data.

IMPLEMENTATION

Normally, the STK25C48 relies on the system Vo
remaining between Vgwitcx (min) and 3.6V for the
STORE time, tgTore- In the unusual case that the
system power supply decays too quickly (not remain-
ing between Vgwitcn (min) and 3.6V for at least
10ms), apossible alternative implementationis shown
in Figure 2. The capacitor charge will hold up the DUT
Ve long enough for the AutoStore™ to occur. How-
ever, from a system point of view, the 0.3V drop across

System Voo

the diode will effectively cause the Vgwtcy valuetobe
0.3V higher; the part could do an AutoStore™ when the
system Vg is as high as VgwitcH (max) + 0.3V. Note
that the STK25C48 is a high speed memory and
therefore must have a high frequency bypass capaci-
tor of approximately 0.1pF connected between DUT
Vee and Vgg, using leads and traces that are as short
as possible. As with all high speed CMOS ICs, normal
careful routing of power, ground and signals will help
prevent noise problems.

LOW AVERAGE ACTIVE POWER

The STK25C48 has been designed to draw signifi-
cantly less power when E is LOW (chip enabled) but the
access cycle time is longer than 55ns. Figure 3 below
shows the relationship between I and access times
for READ cycles. All remaining inputs are assumed to
cycle, and current consumption is given for allinputs at
CMOS or TTL levels, over the commercialtemperature
range. Figure 4showsthe same relationship for WRITE
cycles. When E is HIGH, the chip consumes only
standby currents and these plots do not apply.

The cycle time used in Figure 3 corresponds to the
length of time from the later of the last address transi-
tion or E going LOWto the earlier of E going HIGH or the
next address transition. W is assumed to be HIGH,
while the state of G does not matter. Additional current
is consumed when the address lines change state
while E is asserted. The cycle time used in Figure 4
corresponds to the length of time from the later of W or
E going LOW to the earlier of W or E going HIGH.

Theoverall average currentdrawn by the part depends
onthe following items: 1) CMOS or TTL input levels; 2)
the time during which the chip is disabled (E HIGH); 3)
the cycle time for accesses (E LOW); 4) the ratio of
reads to writes; 5) the operating temperature and; 6)
the Vcc level.

100 100 -
Vec 3] g €0
g 2
STK25C48 E E 40
& &
g i =
< <
o : : : : 0 : : : :
S0 100 150 200 50 100 150 200
Figura 2 Cycle Time (ns) Fi Cycle Time (ns)
ure 4
Alternate AutoStore™ 9

Implementation Circuit if Voo
decays too quickly

Icc (Max) Writes

Note: Typical at 25°C
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STK25C48

ORDERING INFORMATION

STK25C48 - W 30 |

i— Temperature Range

blank = Commercial (0 to 70 degrees C)
| = Industrial (-40 to 85 degrees C)

Access Time
30 = 30ns
35 =35ns
45 = 45ns

Package
W= Plastic 24 pin 600 mil DIP

8274887 0000824 850 ER
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