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STK14C88
32K x 8 AutoStore™ nvSRAM

High Performance CMOS
Nonvolatile Static RAM

SIMTER

ADVANCE

FEATURES DESCRIPTION
* 25ns, 35ns and 4Sns SRAM Access Times The Simtek STK14C88 is a fast static RAM with 2
+ “Hands-off” Store with 100uF Capacitor on nonvolatile, electricaily-erasable PROM element
Power Down incorporated in each static memory cell. The SRAM
« Store to EEPROM Initiated by Hardware, Soft- can be read and written an unlimited number of
ware or AutoStore™ on Power Down times, while independent, nonvolatile data resides in
« Recall to SRAM Initiated by Software or Power EEPROM. Data transfers from the SRAM to the
Restore EEPROM (the STORE operation) can take place

automatically on power down. Transfers from the
ESPROM to the SRAM (the RECALL operation)
take place automatically on restoration of power. Ini-

e 15mA | at 200ns Cycle Time
 Unlimited Recalls from EEPROM to SRAM

* 100,000 Store Cycie‘s to.EEPROM tiation of STORE and RECALL cycles can also be
* 10 Year Data Retention in EEPROM software controlled by entering specific read
» Single 5V + 10% Operation sequences. A Hardware STORE may be initiated
» Commercial and Industrial Temperatures with a single pin.

« 32 Pin SOIC and 32 Pin 300 mil DIP Packages M|L.STD-883 device also available (STK14C38-M).
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STK14C88

ABSOLUTE MAXIMUM RATINGS?

Voitage on input relative toVgg ... ....... -0.5Vto (Voo + 0.5V) Note a:  Stresses grealer than those listed under “Absolute Maximum
Voltage on DQq,0r HSB. . ............. -0.5V to (Vg + 0.5V) RabnGS™ may causd pemanent camage to the device. This a
Temperature underbias. . .................... -55°C 10 125°C siress rating onfy, and functional cperation of the device at con-
SIOrage emperature . . .................o.... —65°C to 150°C ditions above those indicated in the operational sections of this
Power dissipation 1w specificaton is not implied. Expesure (o absolute maximum rat-
SRR EEEREREREREERRS e : itions for extended periods may aflect reabiity.
OC output current (1 output at a time, 1s Guration) . ....... 1SmA "3 y iy
DC CHARACTERISTICS (Vee = 5.0V = 10%)®
COMMERCIAL INDUSTRIAL
SYMBOL PARAMETER UNITS NOTES
MIN MAX MIN MAX
e, Average Ve Current 100 1o mA Lavav = 2508
85 95 mA tavay = 35ns
70 a5 mA tavay = 45ns
e’ Average Ve Current Dunng STORE 7 7 mA All inputs Oon't Care
ey Average Ve Current at tayay = 200ns s - A W2 (Vee-o02v)
All athers cycling, CMOS leveis
e Average Ve, p Current During AuroStore™ Al inputs Oon't Care
4 4 mA
Cycle
‘ssf Average V- Current a5 s mA tavay = 25ns, g 2 Vi
{Standoy, Cyciing TTL Input Levels) 2 -] mA tavay = 35ns, E 2 Vi
30 ] mA tavay = €508, T 2V,
Isa, Ve Stanaby Current ] 3 mA Ez(vee-02v)
(Standby, Stable CMOS input Levels) All others Vi $ 0.2V or 2 (Vee = 0.2V)
fux input Leaxage Current o1 o uA Veg = max
Vin = Vgg 1o Vg
low Off-State Outout Leakage Current o -1 WA Ve = max - _
- - Vn=VggtoVes, EarG2Viy
Vv Input Logic “1° Voltags 22 Veo+ 5 22 Yoo S v All inputs
Vi input Logic “0° Voitage Vgg - .S 0.8 Vgg~ .5 0.3 v All Inputs
Vou Output Logic 1" Voltage 24 24 v loyr =~<mA except MSB
Vou Qutout Logic “2° Voltage 0.4 0.4 v oyt = 8mA excent HSB
Var Logic 0" Voltage on RSE Outout 04 0.4 v loyt = IMA
Ta Operanng Temoerature 0 70 -40 8 *Cc

Note b lec, and icc, are dependent on output joading and cycle rate. The specified values are obtained with outputs unioaded.
Note ¢: L«cl and lce , re the average currents required for the durahon of the respective STORE cycles (tstore)-

s will ot produce standby current leveis until any nonvolatile cycle in progress has timed out.

Note 8. Vg referencs leveis througnout this datasheet refer 1o Veoy if that is where the power supply connection is made, or Ve e it Ve is connected

Notsd: E2
to ground.
AC TEST CONDITIONS
Inputpuiselevels .. ...... .. ... ...... ... ... .. ..... OV to 3V
Inputnseandfalitimes................................. S Sns
Input and output timing reference levels. . ................ 1.5V
Oupputioad. ....... ... .. i, See Figure 1
CAPACITANCE! (T, = 25°C, f = 1.0MHz)
symeoL |  PARAMETER | wax | unmrs | conpmons
Cw Input capacitance 5 pF AVsQto 3V
Cout Qutput capacitance 7 pF AV =01t 3V

Note f:  These parameters are guaranteed but not tested.

OUTPUT >

255 Ohms

]

= INCLUDING SCOPE
AND FIXTURE

Figure 1: AC QOutput Loading




STK14Cg8

SRAM MEMORY OPERATION

READ CYCLES #1 & #2

(Vog = 5.0V + 10%)

No. SYMBOLS PARAMETER STK14C38-25 STK14C88-35 STK14C38-4S UNITS
ne2 | A N | max mn | max | mN MAX

1 teLov tacs Chip Enable Access Time 25 s 4 ns
2 tavav® tac Read Cycle Time 2 35 45 ns
3 tavov” taa Address Access Time 25 3s 45 ns
4 GLav toe Output Enadle to Data Valid 10 15 20 ns
5 taxox” ton Output Haid after Addrass Changs s 5 5 ns
6 tet ax W Chip Enable 10 Output Acuve 5 5 5 ns
7 lenaz’ Wz Chup Disable 1o Qutput inactive 10 13 15 ns
8 GLax o Quiput Enabie 1o Output Active 0 0 '] ns
9 teHaZ' tonz Output Disaoie to Output inactive 10 13 15 ns
10 teicen’ tPa Chip Enable 1o Power Active 0 0 ] ns
1 tericel! | tes Chip Disabie 10 Power Standby 25 s ' ns

Note g: W and HSB must be high during SRAM read cycles.

Note h: Device is continucusly selected with € and G both low.

Note i: Measured = 200mV from steady state output voltage.

READ CYCLE #1: Address Controlled9 "

‘A\:\v ]

DQ(Data Qut)

ADDRESS

X

READ CYCLE #2: E Controlledd

3
s tavav
taxax -
DATA VALID

2
| Lavav ]
ADDRESS * *
v | "
e — tegucey
s
E N mox —— | T
14
’
G \ * 9
L I GHoZ
s GLav
‘GLax
DQ(Data Out) OATA VAUD
‘ 10
ACTIVE
lec STANDSY b N
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WRITE CYCLES #1 & #2 (Voo =5.0V £ 10%)
SYMBOLS STK14C88-28 STX14C88-35 STX14C38-45
NO. PARAMETER UNITS
] l 2 I Alt. MIN MAX MIN I MAX MIN ] MAX
12 Lavay tavav we Write Cycie Time 25 kL 45 ns
13 b twign twe | Write Pulse Wiath 20 23 2 ns
14 lerwn teLen tcw | Chip Enabile to End of Write 20 r-} % ns
15 lovwi toven tow | Data Set-up to End of Write 10 12 15 ns
16 WWHDX tenox toM Data Hold after End of Write o 0 Q ns
17 tavwH taver taw Address Set-up to End of Wate 0 25 30 ns
18 tavwi taveL tas Address Set-up to Slan of Wnte 0 0 ] ns
19 wHAX tEHAX twa | Address Hold after End of Wnte 0 0 0 ns
20 oz wz | Wrte Enabie 1o Output Disable 10 13 15 ns
21 WHOX tow | Output Active after End of Write 5 5 § ns
Note j: W is low when E goes low the outputs remain in the high impedance state.
Nate k: € or W must be 2 Vy, during address transitions.
Note ! HSB must be high dusing SRAM Write cycles.
WRITE CYCLE #1: W Controlled®!
12 i
tavav
ADDRESS ) @
. D
_ teLwm wnax
E SRk 0, 7
17
tavwn
18
tavwi
_ 13
W e o A
18 16
ovw twhox
DATA IN py ___DATA vauD
waz 2 ]
twuax
DATA QUT PREVIOUS DATA HIGH ‘“P‘._DENCE @
WRITE CYCLE #2: E Controlled®'
12
tavav
ADDRESS X X
18 I i2 19
taveL leren fepax
B e =
114
taven
e
W Roh,

13 1] |
N loven feMox
DATA IN DATA VAUD *

HIGH IMPEDENCE

DATA OUT
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NONVOLATILE MEMORY OPERATION

MODE SELECTION
E ] W | W88 | Ap-Aehen) | MODE vo | power NOTES
H X H X Not Seiected Qutput Migh Z Stanaby
L H H X Read SAAM Output Data Actve p
L L H X Wante SRAM Input Oata Active
X X L X Nonvolatie STORE Output High Z ‘e, m
0E38 Read SRAM Output Data ;
e Read SAAM Ouput Data ;
Q3E0 Read SRAM Output Data
t R H ICIF Read SRAM Outout Data o e
303F Read SRAM Ougut Oata
OFCO Nonvoiaule STORE Qutput High 2 lccy
0E38 Aead SRAM Output Oata
31C7 Read SRAM Output Cata
03€0 Read SRAM Output Data X a,0.p
L H H acIF Read SRAM Output Oata
303F Read SRAM Output Data
0C83 Nonvolatis AECALL Output High 2
Note m: HSB sicre operation occurs only if an SRAM write has ‘been done since the last nonvolatile cycle. Alter the store (# any) completes, the part
will go into standby mode inhibiting ail operations until Hsa rises.
Note n: The six conseculive addresses must be in order fisted. W must be high during all six consecutive cycles to enable a nonvolatile cycle.
Note o:  Whiie thers are 15 addresses on the STK14C88, only the lower 14 are used to control software modes.
Note p: /O state assumes G s V. Activation of nonvolatile cycles does not depend on the state of G.
HARDWARE STORE CYCLE (Voc =5.0V £10%;
SYMBOLS STK14C38 !
NO. PARAMETER UNITS |NOTES |
Sandard | Alternats MIN | MAX :
2 bz tSTORE STORE Cycie Duration 10 ms i.q
23 ez GELAY Time Allowea to Compiete SRAM Cycle 1 s e
2 — 'Recover | Harawars Store Hign w lnmort Of 800 [ ns | ar °
25 X Haraware Store Puise Wiath 0 ns
28 st Haraware Store Low 10 Slore Busy 300 ns

Note q: E and G low and W high for output behavior.

Note . tagcoven is only applicable after tsrpag is compiete.

HARDWARE STORE CYCLE

MIGH IMPEDENCE

2
S
RSB N ———\ Z 778
2
\RECOVER |
2
ISTORE
2B
— ML
FSB (ouT) y
WGH IMPEDENCE /4
a —————
toeLar
DQ (Data Out) DATA VALID ][

DATA VAUD
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AutoStore™ /| POWER-UP RECALL

(Vee = 5.0V = 10%)

1

SYMBOLS STK14C38 !

NO. PARAMETER UNTS | NOTES |
Standard |  Alternate miN | MAX !

red lRgSTORE Power Up RECALL Duration §50 us s |
28 'STORE | STORE Cycle Duration 10 ms Qut |
29 tvsaL Low Voitage Trgger (Veusrew) 1o 58 Low 300 ns 1]
30 loeLay taLaz Time Aliowed ta Compiete SRAM Cyde 1 us Q|
31 VewTen Low Voltage Trigger Level 40 45 v I
32 VaeseT Low Voltage Resat Level 3.8 v t ]

Note s:

loesTon

g starts from the time Vg fises above Vguron.

Note I: HSB is asserted low for 1us when Ve ap drops through Vewrew. If an SRAM Write has not taken place sincs the last nonvolatile cycle, HS8 will
be released and no STORE will take place.

AutoStore™ | POWER-UP RECALL

AutoStore™

POWER-UP RECALL

i
Vswiren

=
VagssT -

Vee

~ e
o4 Wy 2
'RESTORE veR ""-s'roae "i
FS8 L 1 L
»
toeLay
- malln
w =
00 (Qaa Out r— - 1——O—C} N —
POWER UP BROWN OUT B8ROWN OUT BROWN OUT
RECALL NOSTORE AutoStore™ AutoStore™
(NO SRAM WRITES) -
NO RECALL NO RECALL RECALL WHEN
(Vce OID NOT GO (Vce OID NOT GO ABOVE VswiTeH
BELOW Vgeset) BELOW Vpgset)
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SOFTWARE CONTROLLED STORE AND RECALL CYCLESY

(Ve = 5.0V £ 10%)

SYMBOLS STX14C38-25 STX14C38-35 STX14C38-4$
NO. PARAMETER UNITS | NOTES
Standard ] Alernate MIN | MAX | MIN ‘ MAX | MIN | max
k) lm; (nci STORE RECALL initiation Cycle Time 25 3 45 ns q
k] leLoz End of Sequence to Cutputs inactive 800 600 500 ns Qqu
3s taveL tas Adcress Set-up Time [} 0 [} ns u
36 teLEn tew Clock Puise Width 20 k=3 30 ns u
7 teLax Address Hold Time 18 15 1§ ns u
38 taECALL Recail Ouration 20 20 20 Bs

Note u: The software sequence is clocked with E controlled reads.
Note v Thae six consecutive addresses must be in the order fisted in the MODE SELECTION table - {0E38, 31C7, 03EQ, 3C1F, 303F, OFCD) for a

STORE cycle or {0E38, 31C7, 03E0, 3C1F, 303F, 0CE3) for a RECALL cycle. W must be high during all six consecutive cycles.

SOFTWARE CYCLE: E Controlled”

ADDRESS 5&&

tavay

\NL
7\

5§ 51

O AR XX

E

DQ(Data Out)

] 2%
IAVEL —plu— lELEH

V.
-
7 N
k24
feLax
L CATA VALID /

R R o

SBLAEEEIRELLLLE

N/ /4

M
‘__tﬂ.OZ—-

DATA VALID

2!/3!
isrore/ tRecar |

HIGH IMPECENCE /7

V4
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DEVICE OPERATION

The STK14C88 has two separate modes of opera-
tion: 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 EEPROM to SRAM (the RECALL operation).
In this mode SRAM functions are disabled.

NOISE CONSIDERATIONS

The STK14C88 is a high speed memory and so
must have a high frequency bypass capacitor of
approximately 0.1uF connected between DUT Ve
and Vgg, using leads and traces that are as short as
possible. As with ail high speed CMCS ICs, normal
careful routing of power, ground and signals will help
prevent noise problems.

SRAM READ

The STK14C88 performs a READ cycle whenever E
and G are low and W and HSB are high. The
address specified on pins Ag.,4 determines which of
the 32,768 data bytes will be accessed. When the
READ is initiated by an address transition, the out-
puts will be valid after a delay of tayay (READ CYCLE
#1). If the READ is initiated by E or G, the outputs
will be valid at tg qy Or at tg v Whichever is later
(READ CYCLE #2). The data outputs will repeatedly
respond to address changes within the tayqy access
time without the need for transitions on any controi
input pins, and will remain vaiid until another address
change or until E or G is brought high, or W or HSB is
brought low.

SRAM WRITE

A WRITE cycle is performed whenever E and W are
low and HSB is high. The address inputs must be
stable prior to entering the WRITE cycle and must
remain stable until either E or W goes high at the
end of the cycle. The data on the common /O pins
DQy.; will be written into the memory if it is valid
tovwn before the end of a_ W controlled WRITE or
toven 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
common /O lines. If G is left low, internal circuitry
will tumn off the output buffers ty oz after W goes
low.

POWER UP RECALL

During power up, or after any low power condition
(Veap < Vmeser).an internal recall request will be
latched. When V¢ ,p Once again exceeds the sense
voltage of Vgwircw, @ RECALL cycle will automati-
cally be initiated and will take tgesToRe 10 complete.

SOFTWARE NONVOLATILE STORE

The STK14C88 software STORE cycle is initiated by
executing sequential E controlled READ cycles from
six specific address locations. During the STORE
cycle an erase of the previous nonvolatile data is
first performed, followed by a program of the nonvol-
atile elements. The program operation copies the
SRAM data into nonvolatile memory. Once a STORE
cycle is initiated, further input and output are dis-
abled until the cycle is completed.

Because a sequence of reads from specific
addresses is used for STORE initiation, it is impor-
tant that no other READ or WRITE accesses inter-
vene in the sequence, or the sequence will be
aborted and no STORE or RECALL will take place.

To initiate the software STORE cycle, the following
READ sequence must be performed:

1. Read address 0E38 (hex) Valid READ
2. Read address 31C7 (hex) Valid READ
3. Read address 03E9 (hex) valid READ
4. Read address 3C1F (hex) Valid READ
§. Read address 303F {hex) Valid READ
6. Read address OFCO (hex) Initiate STORE cycle

The software sequence must be clocked with E con-
trolled reads.

Once the sixth address in the sequence has been
entered, the STORE cycle will commence and the
chip will be disabled. Itis important that READ cycles
and not WRITE cycles be used in the sequence,
although it is not necessary that G be low for the
sequence to be valid. After the tstonre cycle time
has been fulfilled, the SRAM will again be activated
for READ and WRITE operation.

SOFTWARE NONVOLATILE RECALL

A software RECALL cycle is initiated with a sequence
of READ operations in a manner similar to the soft-
ware STORE initiation. To initiate the RECALL cycle.
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the following sequence of E controlled READ opera-
tions must be performed:

1. Read address 0E38 (hex) Valid READ
2. Read address 31C7 (hex) Valid READ
3. Read address 03€£0 (hex) Vaiid READ
4, Read address 3C1IF (hex) Vaiid READ
§. Read address 303F (hex) Valid READ
8. Read address 0CB3 (hex) Initiate RECALL cycle

Internally, RECALL is a two step procedure. First, the
SRAM data is cleared and second, the nonvolatile
information is transferred into the SRAM cells. After
the tgecacy Cycle time the SRAM will once again be
ready for READ and WRITE operations. The RECALL
operation in no way alters the data in the EEPROM
cells. The nonvolatile data can be recalled an unlim-
ited number of times.

AutoStore™ OPERATION

The STK14C88 can be powered in one of three
modes.

During normal AutoStore™  operation, the
STK14C88 will draw current from Veey to charge a
capacitor connected to the Vgap pin. This stored
charge will be used by the chip to perform a single
STORE operation. After power up, when the voltage
on the Vgap pin drops below Vswiren, the part will
automatically disconnect the Vgap pin from Veex
and initiate a STORE operation.

Figure 2 shows the proper connection of capacitors
for automatic store operation. A charge storage
capacitor having a capacity of at least 100uf (£ 20%)
rated at 6V should be provided.

In system power mode (Figure 4) both Vgcy and
Vcap are connected to the +5V power supply with-

out the 100uF capacitor. In this mode the
AutoStore™ function of the STK14C88 will operate
on the stored system charge as power goes down.
The user must however guarantee that Vgoy does
not drop below 3.6V during the 10ms store cycle.

If an autonatic STORE on power loss is not required,
then Veex can be tied to ground and +5V applied tc
Veap (Figure 3). This is the “AutoStore™ Inhibit”
mode in which the AutoStore™ function is disabled.
if the STK14C88 is operated in this configuration,
references 10 Vgoyx should be changed to Vcap
throughout this data sheet. In this mode, STORE
operations_may be triggered through scoftware con-
trol or the HSB pin. it is not permissable to change
between these three options “on the fiy”.

In order to prevent unneeded STORE operations,
automatic STOREs as well as those initiated by
externally driving HSB low will be ignored uniess at
least one WRITE operation has taken place since the
most recent STORE or RECALL cycle. Software initi-
ated STORE cycles are performed regardless of
whether a WRITE operation has taken place. An
optional pull up resistor is shown connected to HSB.
This can be used to signal the system that the
AutoStore™ cycle is in progress.

HSB OPERATION

The STK14C88 provides the HSB pin for controlling
and acknowledging the STORE operations. The HSB
pin is used to request a hardware STORE cycle.
When the HSB pin is driven low, the STK14C88 will
conditionally initiate a STORE operation after tog ay:
an actual STORE cycle will only begin if a WRITE to
the SRAM took place since the last STORE or
RECALL cycle. The HSB pin acts as an open drain

1 }
g wa ! g
5§ 28= o] )_' g
2 °3 & 3
qd ~ = - nJ—J — =
g »n g n = 3
g o] (= =} [« s}
e s g D g D
(o D g b = =}
g g g D g s
u-g . w & q g D w2 g »|
§¢l:: 23= ’] g o} 28= g o}
- ) g =] q »] cg g 5]
v q b q o q o
g o] g o] = D
g o] = b (» vl
g o] g h g s}
g s] q D g D
g o] g o] g o]
- ¢ (2] ] —(] 16 [}1s] ] 14 14}
h-4 A-4 J’

Figure 2: AutoStore Mode

Figure 3: AutoStiore innibw Mode

Figure & System Power Mode
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driver that is internally driven low to indicate a busy
condition while the STORE (initiated by any means)
is in progress.

SRAM READ and WRITE operations that are in
progress when HSB is driven low /_or after an
AutoStore™ cycle is requested and HSEB is puiled
low, are given time to complete before the STORE
operation is initiated. After HSB ‘goes low, the
STK14C88 will continue SRAM operations for tog| ay-
During tge ay. muitiple SRAM READ operations may
take place. If a WRITE is in progress when HSB is
pulled low it will be allowed a time, {Hg 4y, to com-
plete. However, any SRAM WRITE cycles requested
after the DUT pulls HSB low will be inhibited.

The HSB pin can be used to synchronize multiple
STK14C88s while using a single larger capacitor. To
operate in this mode the HSB pin should be con-
nected together to the HSB pins from the other
STK14C88s. An externai pull up resistor o +5V is
required since HSB acts as an open drain pull down.
Do not connect this or any other pull-up to the Veap
pin. The Vcap pins from the other STK14C88 parts
can be tied together and share a single capacitor.
The capacitor size must be scaled by the number of
devices connected to it. When any one of the
STK14C88s detects a power loss and asserts HSB,
the common HSB pin will cause all parts to request
a STORE cycle (a STORE wilt take place in those
STK14C88s that have been written since the last
nonvolatile cycle).

During any STORE operation, regardless of how it

was initiated, the STK14C88 will continue to drive
the HS8 pin low, releasing it only when the STORE is

compiete. Upon compietion of the STORE operation
the STK14C88 will remain disabled until the HSE
pin is brought high.

HARDWARE PROTECT

The STK14C88 offers hardware protection agains:
inadvertent STORE operation during low voltage
conditions. When Ve ap < Vowiten all externally initi-
ated STORE operations will be inhibited.

AutoStore™ can be compietely disabled by tying
Veex o ground and applying +5V to Vgap This is
the AutoStore™ Inhibit mode; STOREs are only initi-
ated by explicit request using either the software
sequence or the HSB pin in this mode.

LOW AVERAGE ACTIVE POWER

The STK14C88 will draw significantly less current
when it is cycled at times longer than 3Sns. Figure 5,
below, shows the relationship between loc anc
READ cycle time. Worst case current consumption is
shown for both CMOS and TTL input levels (com-
mercial temperature range, V¢c = 5.5V, 100% duty
cycle on chip enable). Figure 6 shows the same
relationship for WRITE cycles. if the chip enable duty
cycle is less than 100%, only standby curment is
drawn when the chip is disabled.

The overall average cumrent drawn by the
STK14C88 depends on the following items: 1)
CMOS vs. TTL input levels; 2) the duty cycle of chip
enable; 3) the overall cycle rate for accesses; 4) the
ratio of READ's to WRITE's; 5) the operating temper-
ature; 6) the V¢ level and; 7) /O loading.

100 00
o B0 b ~
< €
2 ®
3 60 rerNereereeemeeem ey 3
] Q
2 ; 2>
E Y S SN, . N N P 7(5
. ! >
g j g
§ 20 .................................. ,..‘ §
< : CMOS f <
0 ' '
S0 100 150 200 50 100 150 200
Cycle Time (ns) Cycle Time {ns)
Fig. 5 - Icc (max) Reads Fig. 6 - lcc (Max) Writes
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ORDERING INFORMATION

STK14C88-P 45 |

|—— Temperature Range
Blank = Commercial (0 to 70 degrees C)
| = Industrial (-40 to 85 degrees C)

Access Time
25 =25ns
35 =35ns
45 =45ns

Package
P = Plastic 32 pin 300 mil DIP
= Plastic 32 pin 300 mil SOIC
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