STK12C88

32K x 8 AutoStore™ nvSRAM
High Performance CMOS

SIMTER

Nonvolatile Static RAM

FEATURES

* 25ns, 35ns and 45ns Access Times

* Store to EEPROM initiated by Hardware, Soft-
ware or AutoStore™ on Power Down

* Recall to SRAM Initiated by Hardware Reset,
Software or Power Restore

* “Hands-off” Store with 100uF Capacitor

* Low Power Sleep Mode: I.c < 10pA

* 25mA I.; at 200ns Cycle Time

* Multiple Select and Enable Pins for Flexible
Interface to Processors

* Separate Strobe Input for Software Control

* Unlimited Recalls from EEPROM to SRAM

* 100,000 Store Cycles to EEPROM

¢ 10 Year Data Retention in EEPROM

* Commercial and Industrial Temp. Ranges

* 64 Pin PQFP and 40 Pin 600 mil PDIP Packages

PRELIMINARY
DESCRIPTION

The Simtek STK12C88 is a fast static RAM with a
nonvolatile, electrically-erasable PROM element
incorporated in each static memory cell. The SRAM
can be read and written an unlimited number of
times, while independent, nonvolatile data resides in
EEPROM. Data transfers from the SRAM to the
EEPROM (the STORE operation) can take place
automatically on power down using charge stored in
an external capacitor. Transfers from the EEPROM
to the SRAM (the RECALL operation) take place
automatically on restoration of power. Initiation of
STORE and RECALL cycles can also be controlled
by separate input pins or by entering control
sequences on the SRAM inputs. Hardware reset
and low power SLEEP mode functions are included.
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POWER SUPPLY CONNECTION OPTIONS

The STK12C88 can be powered in three modes. In
the normal mode, 5V is supplied to Ve and a
100uF capacitor is connected to the Vc,e terminal,
as shown in Figure 1. This datasheet is written
assuming that this configuration is used so power
supply specifications will refer to Vcx. An optional
pull up resistor is shown connected to B. This is
used to signal that the AutoStore™ cycle is in
progress.

Optionally, V., can be tied to ground and +5V
applied to V¢, (Figure 2). This is the data protect

mode in which the AutoStore™ function is disabled.
if the STK12C88 is operated in this configuration,
references to Vgox should be changed to Viap
throughout this data sheet.

In system power mode (Figure 3) both Vgcx and
Vcap are connected to the +5V power supply with-
out the 100uF capacitor. In this mode the
AutoStore™ function of the STK12C88 will operate.
However, the user must guarantee that Vcx does
not drop below 3.6V during the 10ms store cycle.
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Figure 1: AutoStoré“Mode

<

Figure 2: Data Protect Mode

Figure 3: System Power Mode
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MULTIPLE CONTROL INPUTS

The STK12C88 provides dual control pins for each
of the primary SRAM control functions, chip enable
(E), chip select (S) and write enable (W). The sec-
ondary input carries the suffix “1”, e.g. E1. These
multiple inputs are provided for ease of interface to
various processors and control chips. They allow
such functions as data and program access to the
same STK12C88 chip and independent control of
the nonvolatile software sequences.

Either control pin from each pair may be used
interchangeably. For the sake of brevity, this
datasheet references only the non-suffix input per
pair but all AC and DC specifications apply to both.

Logical AND and OR chip selection is possible using

HARDWARE MODE SELECTION

the chip select and chip enable input pairs. To select
the chip, S or S1 must be active HIGH and E or E1
must _be active LOW. The Boolean definition
is (E*E1) *(S+S1). The SRAM write function is
enabled when W or W1 is active low.

An additional input, C,is provided for more flexible
control of the software modes (see software mode
selection table). The software sequence can_be
clocked with E or S controlled reads assuming C is
low, or clocked by C if the STK12C88 is already
enabled. The Boolean definition of the software
clock function is C » (E* E1) * (S + S1). If the addi-
tional control is not needed the C pin can be tied to

0V. The software clock, C, has no effect on SRAM
cycles.

E S w G H Z R MODE POWER NOTES
H X X X H H H Not selected Standby a
X L X X H H H Not selected Standby a
L H H L H H H Read RAM Active
L H L X H H ] Write RAM Active b
X X X X L X X Nonvolatile STORE lcez ¢ d
X X X X X L H SLEEP mode Iz
X X X X X X L Hardware RESET ! RECALL Standby
E S [ w R H z Ayz- Ag (hex) MODE vo NOTES
Read SRAM
L H H H H H H X Software Disabled Output data
OE38 Read SRAM Output data
31C7 Read SRAM Output data
03EQ Read SRAM QOutput data
t H L H H H H ac1F Read SRAM Output data e
303F Read SRAM Output data
OFCO Nonvolatile STORE Output high 2
OE38 Read SRAM Qutput data
31C7 Read SRAM Output data
03E0 Read SRAM Qutput data e, f
L H L H H H H 3C1F Read SRAM Output data
303F Read SRAM Output data
0Ce3 Nonvolatile RECALL Output high Z
Note a: The Boolean expression of chip selection is (E « E1) * (S + S1). -
Note b:  Assuming the chip is selected, the Boolean expression for write selection is (W « W1).
Note ¢:  H store operation occurs only if an SRAM write has been done since the last nonvolatile cycle. After the store (if any) completes the part will go
into standby mode inhibiting all operations until H rises.
Note d: R must be held high for t}y g after H otherwise the store cycle may be aborted by the reset request.
Note e:  The six consecutive addresses must be in order listed. W must be high during all six consecutive cycles to enable a nonvolatile cycle.
Note - While there are 15 addresses on the STK12C88, only the lower 14 are used to control software modes.
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ABSOLUTE MAXIMUM RATINGSY

Voltage on input relative to Vgs. . ... .. ... -0.5Vto (Voox + 0.5V)  Noteg: Stresses greater than those listed under “Absolute Maximum
Voltage onDQo70rB . ..... ... ... .. ~0.5V to (Vgox + 0.5V) Ratings” may cause permanent damage to the device. This a
Temperature underbias . .................... -55°C to 125°C stress rating only, and functional operation of the device at con-
Storagetemperature. . ...................... —-85°C to 150°C ditions above those indicated in the operational sections of this

specification is not implied. Exposure to absolute maximum rat-

Powerdissipation . ........... .. ... ... . i, 1w . . 4 o
" " ing conditions for extended periods may affect reliability.
DC output current (1 output at a time, 1s duration). . ... .... 15mA 9 pe ¥ 4
DC CHARACTERISTICS (Veex = 5.0V £ 10%)
COMMERCIAL INDUSTRIAL
SYMBOL PARAMETER UNITS NOTES
MIN MAX MIN MAX
Icey” Average Vccy Current 155 170 mA tavav = 25ns
135 150 mA tavav = 35ns
18 130 mA tavay = 45ns
Ioc,‘,i Average Vccx Current During STORE 6 7 mA All inputs Don't Care
lecg” Average Veey Currant at tayay = 200ns 25 25 mA W2 (Veex-0.2V)
All others cycling, CMOS levels
Ice, “ Average Vcap Current During AutoStore™ All inputs Don't Care
4 4 mA
Cycle
Isa,! Average Vggy Current 40 42 mA tavay = 2505, E 2 Viy
(Standby, Cycling TTL Input Levels) 36 as mA tavay = 36ns, E 2 Vi
33 35 mA tavav = 45ns, E2 Vi
Isg,! Veex Standby Current s a A E 2 (Veex—0.2V) or 0.2V
(Standby, Stable CMOS Input Levels) All others Vi 0.2V or 2 (Vgox ~ 0.2V)
Iz Vcx Current During Sleep Mode 10 10 uA Z <0.2v; A 2 (Voox — 0:2V); all others
Don't Care. Typical current = 2uA
Ik Input Leakage Current Veex = max
1 1
Vin = Vssg 1o Veex
lowk Off-State Output Leakage Current # + A Voox = max _
H Vin=VsstoVeex. EorG2ViyorS <y
Vi Input Logic “1” Voltage 22 Veox +.5 22 Veex +.5 v All inputs
ViL Input Logic “0” Voltage Vgg—-.5 08 Vgs—.5 0.8 v All inputs
VoH Output Logic “1" Voltage 24 24 v lout =—4mA
VoL Output Logic “0" Voltage 0.4 0.4 v loyr = 8mA
VL Logic “0" Voltage on B Output 0.4 0.4 v loyt = 3mA
Ta Operating Temperature 0 70 ~40 85 °C

Note h: Icc, and Igc, are dependent on output loading and cycle rate. The specified values are obtained with outputs unloaded.

Notei: Igc, and I o e the average currents required for the duration of the respective STORE cycles (tstore) -

Note i E2Vyyor S <V will not produce standby current levels until any nonvolatile cycle in progress has timed out.

AC TEST CONDITIONS
Inputpulsetevels. ............................... 0Vito 3V
Inputrise andfalltimes................................. <5ns
Input and output timing reference levels .. ............... 1.5V 5.0V
Outputioad ........ovoveeiiiiia i See Figure 4 -
480 Oh
CAPACITANCEK (Tp =25°C, f = 1.0MH2z) i
Output
SYMBOL PARAMETER MAX | UNITS CONDITIONS 30pF
™ Input capacitance 5 pF AV =010 3V 255 Ohms ISN(%EE NG
AND FIXTURE
Cout Output capacitance 7 pF AV =010 3V —

: Thy 3 " .
Note k: ese parameters are guaranteed but not tested Figure 4: AC Output Loading
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SRAM READ CYCLES #1 & #2 (Vecx = 5.0V + 10%)
No. SYMBOLS PARAMETER STK12C88-25 | STK12C88-35 | STK12C88-45 UNITS
1,42 Alt. MIN | MAX | MIN | MAX | MIN | MAX
1 teLav tsHav tacs Chip Enable Access Time 25 35 45 ns
2 tavay' tac Read Cycle Time 25 3 45 ns
3 tavav™ taa Address Access Time 25 35 4 | ns
4 taLav toe Output Enable to Data Valid 10 15 20 ns
5 taxax™ toH Output Hold After Address Change 3 3 3 ns
6 teLax tsHax YWz Chip Enable to Quiput Active 5 5 5 ns
7 teHaz. tsLaz” tHz Chip Disable o Output Inactive 10 13 15 ns
8 taLax toLz Output Enable 1o Qutput Active 0 [} 0 ns
9 taHazZ” tonz Output Disable to Output Inactive 10 13 15 ns
10 teLicH: tSHICCH™ toa Chip Enable to Power Active 0 [\ 0 ns
1 tericew tsuicel tps Chip Disable to Powsr Standby 25 as 45 ns
Note l: W, H, R and Z must be high during SRAM read and write cycles.

Note m: Device is continuously selected with E and G both low and S high.

Note n:

Measured + 200mV from steady state output voltage

SRAM READ CYCLE #1 (Address Controlled)" ™

lAsAv {
ADDRESS > ¢ *
5 h\?ov
fe— taxax —»t
DQ(Data Out) p DATA VALID
SRAM READ CYCLE #2 (E or S controlled)'
I lA\?AV i
ADDRESS Dl( *
teLawsnoy ————>] fe— temnoot: tsicer —]
E NO ‘ELQX'G tsHOX > 7777
7
[ Lt —
s | — < <\ enqaz: tsLaz

ol

DQ(Data Out)

—1

[— taLax ——=

ot
s lalov

lec

le—o 19
tELIcCH: ISHICCH

ACTIVE

I taHaz

DATA VALID

STANDBY
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SRAM WRITE CYCLES #1 & #2

(Voex = 5.0V + 10%)

SYMBOLS STK12C88-25 | STK12C88-35 | STK12C88-45
NO. PARAMETER UNITS
L4 #2 Alt. MIN MAX | MIN MAX | MIN MAX
12 |tavav tavay twe Wirite Cycle Time 25 35 45 ns
13 |twawn twien twist|  twe Write Pulse Width 20 25 30 ns
14 evwn, tsHEH | tELEM. tsHSL tow Chip Enable to End of Write 20 25 30 ns
15 |tovwH toven: tovsL tow Data Set-up to End of Write 10 12 15 ns
16 | twHpx teHDX: tSLDX tom Data Hold After End of Write a 0 0 ns
17 | tavwH taver: tavsL taw Address Set-up to End of Write 20 25 30 ns
18 |tavwi taveL: tavsH tas Address Set-up to Start of Write 0 0 0 ns
19 |twHax tEHAX tSLAX twr Address Hold After End of Write 0 0 o ns
20 |twaz™?® twz | Write Dnable to Output Disable 10 13 15 ns
21 |twHox tow Output Active Atter End of Write 5 5 5 ns
Note o: ![W is low when either E goes low or S goes high, the cutputs remain in the high impedance state.
Note p: E or W must be 2 Vy, or S must be < V,_during address transitions.
SRAM WRITE CYCLE #1: W CONTROLLEDP !
12 \
tavav
ADDRESS X <
19
14 [t
_ teLwrs tsHwh WHAX
E A y. 4
y v
S b 7 A NN
tavwH
18 13 -
[+ tavwi s tWLER: twLsL
w AN twiwH 4
15 16
tovwH twHDX
DATA IN v DATA VALID
wLaz
'wﬂox
DATA OUT PREVIOUS DATA HIGH IMPEDENCE P o
SRAM WRITE CYCLE #2: E, S CONTROLLEDP!
. 1
12
Tavav |
ADDRESS ) 4
18 11 19
[ taveL. tavsH {ELEH, ISHSL EHAX tsLAX
E 1 A
s 17 N NN
tavEH: lavsL
1 w3
— | WLEH tWLsL ™|
w Sh /
15 16
1OVEH. 1ovSL —""* tgupx. lsLDX
DATA IN DATA VALID
DATA OUT HIGH IMPEDENCE
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HARDWARE STORE CYCLE (Veex = 5.0V £ 10%)

NO. SYMBOLS PARAMETER STKizces UNITS | NOTES
Standard Alternate MIN MAX

22 tsTORE tHez STORE Cycie Duration 10 ms nq
23 IDELAY tHaz Time allowed to Complete SRAM Cycle 1 us nr
24 tRECOVER tHHaxX Hardware Store High to Inhibit Off 200 ns [«
25 tHLHH Hardware Store Puise Width 20 ns
26 tHLeL Hardware Store Low to Store Busy 300 ns
27 tHLRL Hardware Store Set-up to Reset 300 ns
28 i Hardware Store Set-up to Sleep 10 ns

Noteq: Eand G low and S, R, Z and H high for output behavior.

Noter: E and G low and S, R, and Z high for output behavior.

Note s: tpecoven i6 only applicable after tsrope is complete.
HARDWARE STORE CYCLE
25
THLHH
A\l
24
tRECOVER
27
[ AL L P
R 4
b4
— 7
tSTORE
23
toELAY
DQ {(Data Out)- DATA VALID ///
26 -
5 tHLBL l y
HIGH IMPEDENGE ! v

HIGH IMPEDENCE
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AutoStore™ / POWER UP RECALL (Veex = 5.0V £ 10%)

NO. SYMBoLs PARAMETER STiraces UNITS | NOTES
Standard Alternate MIN MAX

29 tRESTORE Power Up RECALL Duration 550 us t
30 tstone' tptaz STORE Cycle Duration 10 ms | naqu
31 tvset. Low Voltage Trigger (VawiTcH) to Busy Low 300 ns k
32 tpELAY teLaz Time Allowed to Complete SRAM Cycle 1 us n.q
33 VswitcH Low Voltage Trigger Level 4.0 45 v
34 VRESET Low Voltage Reset Level 3.6 v

Notet: 1pesTore starts from the time Ve rises above Vswitcw. _
Note u: B is asserted low for 1us when discharging through vgwrcy. If an SRAM Write has not taken place since the last nonvolatile cycle, B will be
released and no STORE will take place.

AutoStore™ /| POWER UP RECALL

33
VawitcH |

34
VReSET

AutoStore™ ‘ | I
POWER UP RECALL |

- f— o
tReSTORE fvsaL I"srcgﬂs*i
HIGH IMPEDENCE — I‘— HIGH IMPEDENCE HIGH IMPEDENCE
B 1S
32
tDELAY
—
W L] |
DQ (Data Out) — > O o——
POWER UP BROWN OUT BROWN OUT BROWN OUT
RECALL NO STORE AutoStore™ AutoStore™
(NO SRAM WRITES)
NO RECALL NO RECALL RECALL WHEN
{Vce DID NOT GO {Vog DID NOT GO ABOVE VgwircH
BELOW Vgeser) BELOW VpegeT)
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HARDWARE RESET/RECALL & SLEEP CYCLES

STK12C88

(Veex = 5.0V + 10%)

NO. SYMBOLS PARAMETER STK12c88 UNITS | NOTES
MIN MAX
35 tRLRH Reset Enable Pulse Width 20 ns
36 tRLHL Reset Enable Set-up Time ] ns
a7 tALqv Reset Cycle Duration 550 us q
38 tRHQY Reset Disable to Data Valid 50 ns q.y
39 taLaz Reset Enable to Output Inactive 100 ns n,w
40 tazn Sleep Enable Pulse Width 20 ns v
41 tzoz Sleep Enable to Output Inactive 300 ns n, x
42 t2HL Sleep Enable Set-up Time 10 ns
43 tznav Sleep Disable High to Output Valid 550 us g

Note vi Sleep current, 1,,, only occurs while Z < 0.2V and R 2 (Veox - 0.2V) after tz op.

Note w: E and G low and S, Z and H high for output behavior.

Note x: E and G low and S, R and H high for output behavior.
Note y: trugqy is only applicable once tg gy has been satisfied.

HARDWARE RESET/RECALL CYCLE

36 |
_ tRLHL
H
#\___/ /4
35
B tRLRH |
N 4 )7/ A
tRHQV
a7
tALav
39
lnLaz
DQ (Data Out) DATA VALID v/
B HIGH IMPEDENCE L
4
SLEEP CYCLE
40
b4 tzzn
_
) 7
R 7
42 |
tzLHL
H - 7
43
41 tznav
tzLoz
DQ (Data Out) SRR HIGH IMPEDENGE 7///
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SOFTWARE CYCLES #1 & #22@

(Vcex = 5.0V £ 10%)

SYMBOLS STK12C88-25 | STK12C88-35 | STK12C88-45
NO. PARAMETER UNITS NOTES
#1 #2 MIN | MAX | MIN | MAX | MIN | MAX
44 tavay STORE/RECALL Initiation Cycle Time| 25 35 45 ns x
45 toraz teLaz. tsHaz End of Sequence to Outputs Inactive 600 600 600 ns qz
46 taveL taveL, tavsH Address Set-up Time 0 0 0 ns z
47 toLcH teLeH: tsHSL Clock Pulse Width 20 25 30 ns z
48 toLax tELax: 1sHAX Address Hold Time 15 15 15 ns z
49 tRECALL Recalf Duration 20 20 20 us
Note z: The software sequence is clocked with E or S controlled reads assuming C is low, or clocked by C if the STK12C88 is already in SRAM read
mode. The Boolean definition of the software clock functionis C e (E*E1)* (S + S1).
Note aa: The six consecutive addresses must be in the order listed in the SOFTWARE MODE SELECTION Table - (OE38, 31C7, 03EQ, 3C1F, 303F,

OFC0) for a STORE cycle or (OE38, 31C7, 03E0, 3C1F, 303F, 0C63) for a RECALL cycle. W must be high during all six consecutive cycles.

SOFTWARE CYCLE #1: C CONTROLLEDY22

ADDRESS

[+

wl

DQ(Data Out)

4“4
tavav

g 2
ADDRESS #1 D /4

tver —T*— toton
4 A L7777
| 48
NN Tt y4 J—
: A 30 49 e —
{STORE / fRECALL
le— 45
. icLaz
— DaTAVALD /7 __OATAVALD J_ﬁ/“'e“ IMPEDENCE /Lm

SOFTWARE CYCLE #2: E OR S CONTROLLED%33

ADDRESS

m

ol

DQ(Data Out)

L 44
tavav
Z
ADDAESS #1 xX___ 7 R R R AR R LR
46 47
taveL tELEH:
tavsH tsHst .
V4 h 13333335/
N
4 a
J ¢ NN\
48
]
tELAX: tSHAX //
ST /4 [ 77z

/4

s/, 48
- tstore / tRECALL

45
™ teraz tsHoz
DATA VALID

HIGH IMPEDENCE %_M
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DEVICE OPERATION

The STK12C88 is a versatile memory chip that pro-
vides several modes of operation. The STK12C88
can operate as a standard 32K x 8 SRAM. It has a
32K x 8 EEPROM shadow to which the SRAM infor-
mation can be copied or from which the SRAM cells
can be updated. It also offers systems features such
as RESET, SLEEP and muitiple chip control options.
The mode is determined by either the state of the
control pins or by execution of software sequences.

NOISE CONSIDERATIONS

The STK12C88 is a high speed memory and so
must have a high frequency bypass capacitor of
approximately 0.1uF connected between DUT Vcap
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.

SRAM READ

The STK12C88 performs a READ cycle whenever E
and G are low and W, S, R, Z and H 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 tyyqy (READ CYCLE
#1). If the READ is initiated by E, S or G, the outputs
will be valid at tg) qv sy orF at tg gy whichever is
later (READ CYCLE #2). The data outputs will repeat-
edly respond to 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 S is
brought low.

SRAM WRITE

A WRITE cycle is performed whenever Eand W are
low and S, R, Z and H are high. The address inputs
must be stable prior to entering the WRITE cycle and
must remain stable until either E or W goes high or
S goes low at the end of the cycle. The data on the
common /O pins DQy.; will be written into the mem-
ory if it is valid tpywy before the end of a W con-
trolled WRITE or tpygy of tpyg before the end of an
E or S, respectively, controlled WRITE.

It is recommended that G be kept high during the
entire WRITE cycle to avoid data bus contention on

common I/O lines. If G is left low, internal circuitry will
turn off the output buffers ty_qz after W goes low.

SOFTWARE NONVOLATILE STORE

The STK12C88 software STORE cycle is initiated by
executing sequential 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 nonvolatile elements.
The program operation copies the SRAM data into
nonvolatile memory. Once a STORE cycle is initi-
ated, further input and output are disabled 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 OE38 (hex) Valid READ
2. Read address 31C7 (hex) Valid READ
3. Read address 03EO0 (hex) Valid READ
4. Read address 3C1F (hex) Valid READ
5. Read address 303F (hex) Valid READ
6. Read address OFCO (hex) Initiate STORE cycle

The software sequence can be clocked with Eor s
controlled reads assuming C is low, or clocked by Cc
if the STK12C88 is already enabled. The Boolean
definition__of the software clock function is
Ce(E*E1)« (S + 51).

Once the sixth address in the sequence has been
entered, the STORE cycle will commence and the
chip will be disabled. It is 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 tgyore 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,
the following sequence of READ operations must be
performed with the software clock, C, low:
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1. Read address OE38 (hex) Valid READ
2. Read address 31C7 (hex) Valid READ
3. Read address 03EQ (hex) Valid READ
4. Read address 3C1F (hex) Valid READ
5. Read address 303F (hex) Valid READ
6. Read address 0C63 (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 trecaLL 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

During normal operation, the STK12C88 will draw
current from Veex to charge a capacitor connected
to the Veap 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 Vswitch, the part will automatically discon-
nect the Veap pin from Vecy and initiate a STORE
operation.

Figure 1 (page 4-2) 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 for the
STK12C88.

If an automatic STORE on power loss is not required
then V¢ ap should be tied directly to the power sup-
ply and V¢ex should be tied to ground as shown in
figure 2 (page 4-2). In this mode, STORE operations
may be triggered through software control or the H
pin. In either event, V¢ ap must always have a proper
bypass capacitor connected to it.

In order to prevent unneeded STORE operations,
automatic STORES as well as those initiated by
externally driving H low will be ignored unless 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.

POWER UP RECALL

During power up, or after any low power condition
{(Veap < Vgeser) an internal recall request will be
latched. When Vo ap once again exceeds the sense

voltage of VgwitcH, @ RECALL cycle will automati-
cally be initiated and will take tgesToRe to COmplete.

H AND B OPERATION

The STK12C88 provides the H and B pins for con-
trolling and acknowledging the STORE operations.
The H pin is used to request a hardware STORE
cycle. When the H pin is driven low, the STK12C88
will conditionally initiate a STORE operation after tpg.
Lay: an actual STORE cycle will only begin it a WRITE
to the SRAM took place since the last STORE or
RECALL cycle. The B pin is an open drain 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 H is driven low_or after an
AutoStore™ cycle is requested and B is pulled low,
are given time to complete before the STORE opera-
tion is initiated. After H goes low, the STK12C88 will
continue SRAM operations for tpg_ay: During tpgp ays
multiple SRAM READ operations may take place. If a
WRITE is in progress when B is pulled low it will be
aliowed a time, tpg v, 1o complete. However, any

SRAM WRITE cycles requested after B transitions
low will be inhibited.

The H and B pins can be used to synchronize multi-
ple STK12C88s while using a single larger capaci-
tor. To operate in this mode the H and B pins should
be connected together and to the H and B pins from
the other STK12C88s. An external pull up resistor to
+5V is needed since B is an open drain pull down.
Do not connect this or any other pull-up to the Ve
pin. The Vg ap pins from the other STK12C88 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
STK12C88s detects a power loss and asserts B, the
common H pin will cause all parts to request a
STORE cycle (a STORE will take place in those
STK12C88s that have been written since the last
nonvolatile cycle).

During any STORE operation, regardless of how it
was _initiated, the STK12C88 will continue to drive
the B pin low, releasing it only when the STORE is
complete. Upon completion of the STORE operation
the STK12C88 will remain disabled until the H pin is
brought high.
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HARDWARE RESET

A hardware RESET cycle is performed when R is
brought low, interrupting any cycle in progress with
the exception of STORE cycles {(assuming t g has
been satisfied). R interfaces directly to the system
reset. RESET, which includes an internally-gener-
ated RECALL cycle, takes tg qy to complete as long
as VCAP > VSW'TCH' IfRis kept low after the RESET
is completed all other pins will remain disabled and
the current consumption will be Igg,,. Bringing R high
after the RESET has finished (i.e. t > tg qy) enables
the SRAM quickly, within only tpqy-

Control clock priority is, from highest to lowest: R; Z;
H; SRAM control pins. For example, if the Z and H
pins are asserted in unison the part will go to SLEEP
rather than STORE.

HARDWARE PROTECT

The STK12C88 offers hardware protection against
inadvertent STORE operation during low voltage
conditions. When Vgap < Vawiten all externally initi-
ated STORE operations will be inhibited.

AutoStore™ can be completely disabled by tying
Veex to ground and applying +5V to Vpap, as illus-
trated in Figure 2. This is the data protect mode;
STOREs are only initiated by explicit request using
either the software sequence or the H pin.
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Fig 5: lcc (max) Reads

SLEEP MODE

SLEEP mode is initiated by asserting Z low. Inter-
nally all current loads, including the SRAM array are
turned off, reducing current consumption to near
zero. This will, of course, cause all SRAM data to be
lost. A STORE must be explicitly requested by the
user t 7 before asserting Z if the SRAM data is to
be preserved. Note that AutoStore™ and alil other
operations with the exception of RESET are disabled
when Z is low. On the rising edge of Z a POWER UP
RECALL cycle is initiated lasting tzyqy so long as

Veap > VswitcH:

LOW AVERAGE ACTIVE POWER

The STK12C88 will draw significantly less current
when it is cycled at times longer than 30ns. Figure 5,
below, shows the relationship between Ioc and
READ cycle time. Worst case current consumption is
shown for both CMOS and TTL input levels (com-
mercial temperature range, V¢ = 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 current is
drawn when the chip is disabled.

The overall average current drawn by the
STK12C88 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) I/O loading.
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Fig 6: Icc (Max) Writes
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ORDERING INFORMATION

STK12C88 -Q 35 |

L Temperature Range

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

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

Package
Q = Plastic Quad Flat Pack
W = Plastic 40-pin 600 mil PDIP
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