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STK28C256

CMOS/SNOS EEPROM
High Performance

32K x 8 Electrically Erasable PROM

FEATURES

¢ 70, 90, 120 and 150ns Access Times

« Self-Timed Page Write

« Single 5V +10% Supply

 Commercial and Military Temperature Ranges
e 70, 90, 120 and 150ns Byte Load Times
+ 160us/byte Effective Write Time

e 80mA Active Current

* 200pA Standby Current

+ Hardware and Software Data Protection
 DATA Polling

* Toggle Bit

« 10 Year Retention at 10° Write Cycles

e 10ms Chip Erase and Chip Program

e Margin Mode

¢ Industry Standard Pinout and Operation

DESCRIPTION

The STK28C256 is a high performance EEPROM fabri-
cated with Simtek’s proprietary CMOS/SNOS technology.
This full-featured device follows the JEDEC-approved
pinout and 5V-only operation standard for 32K x 8
EEPROMSs. Simtek is currently establishing a MIL-STD-
883 compliant program.

The STK28C256 features single and multi-byte page write
cycles. Internal latches allow a byte load cycle time as
fast as the read cycle time. Writing of latched data into
the non-volatile celis is self-timed, resulting in an effective
write time of 160us/byte. Other features include software
data protection, DATA poliing and toggle bit early end-of-
write detection, as well as software chip erase/program
and hardware chip erase modes.

All devices are margin mode tested to a standard of 10
years data retention after 105 write cycles. Margin mode
testing may be performed by the user at any time.
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ABSOLUTE MAXIMUM RATINGS?

Voltage on typical input relative to Viggeerremrmneness ~0.6V to 7.0V
Voltage on DQ, , and We...........cccooee.=0.5V 10 (V+0.5V) Note a: Stresses greater than those listed under "Absolute
Voltage on G......ccooooeeeeeeeeeecoeo . =05V t0 14.0V Maximum Ratings” may cause permanent damage to the device.
Temperature under bias...............cocovvevieennn.n. -55°Cto 125°C This is a stress rating only, and functional operation of the dev-
St | t -65°C to 150°C ice at these or any other conditions above those indicated in the
orage'er.npe.ra UPE.een o operational sections of this specification is not implied. Exposure
Power dissipation...........coooiiiii W to absolute maximum rating conditions for extended periods may
DC output CUTeNt. ..., 15mA aftect reliability.

(One output at a time, one second duration)

DC CHARACTERISTICS (Ve = 5.0V +10%)
COMMERCIAL MILITARY
SYMBOL PARAMETER UNITS NOTES
MIN MAX MIN MAX
Te Case Operating Temperature o] 70 -55 125 ‘c J
leo Average V. Current 80 mA tavay = 70ns E=G=V
(Active, Cycling TTL Inputs) 70 80 mA tavay = 90ns i W=Vy
60 70 mA tayay = 120ns | DQg.; open
60 mA tavay = 150ns
ISB1 Average Vq Current 1.5 1.5 mA E=V,
(Standby, Stable TTL Inputs)
|882 Average Vs Current 200 200 pA Ez2 (Veg0.2V)
(Standby, Stable CMOS Inputs) ViNE02VorV > (Vee-0.2V)
hik Input Leakage Current 5 +5 pA ViN=0Vto Ve
lotk Output Leakage Current 10 *10 HA E=Vy
Vin=0VtoVee ;
Vin input Logic "1" Voltage 2.0 Veet0.5 2.0 Veet0.5 Vv All Inputs ‘
Vio Input Logic "0" Voltage -0.5 0.8 -0.5 0.8 \ All Inputs
Vou Output Logic "1" Voltage 24 2.4 \' lop = —4mA
VoL Output Logic "0" Voltage 0.45 0.45 \ lop = BmA
Vi Write Inhibit Supply Voltage 3.2 38 3.2 3.8 \ See Note e.
Vy Supervoltage 1.5 13 1.5 13 Vv See Note e
MODE SELECTION®¢ TYPICAL POWER-UP TIMINGY®
Mode E G w Da, , e SYMBOL PARAMETER TYP | UNITS
Standby H X X High Z Standby tpuR Power-up to Read Operation | 100 | us
Read L L H Dout Active teuw Power-up to Write Operation 5 ms
Byte or Page Write L H L Dy Active Note d: Tp=25 Cand Vpe = 5.0V.
Note e: These parameters are guaranteed but not 100% tested.
Write inhibit X X H
Write Inhibit X L X - -
Chip Erase L | vy | L | Honz | Acive CAPACITANCE® (1,-25°C, f=1.0MHz)
Note b: H: high TTL level; L: tow TTL level; X: H or L. SYMBOL PARAMETER MAX UNITS CONDITIONS
Note ¢: For information on Margin Mode, contact Simtek.
Cin Input Capacitance 6 pF AV=0 to 3V
Cout Output Capacitance 10 pF AV=0to 3V
Simtek Corporation September 1990
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AC TEST CONDITIONS

Input Pulse Levels. ... 0Vto 3V
Input Rise and Fall TIMeS.......c.ccooeiiiie e < 5ns
Input and Output Timing Reference Levels ... 1.5V
Output Load ...See Figure 1

AC CHARACTERISTICS

READ CYCLE 9

Output

Figure 1 - AC Outp
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ut Loading

(Vg = 5.0V £10%)

. . ‘
SYMBOL STK28C256-70 STK28C256-90 STK28C256-12 STK28C256-15 ! i
NO. PARAMETER T UNITS | NOTES
Standard | Alternate MIN MAX MIN MAX MIN MAX MIN MAX
11 tavax tae Read Cycle Time 70 ElY 120 150 ns
2 tg Qv tee Chip Enable Access Time 70 90 120 150 ns
3 | tavav tan Address Access Time 70 90 120 150 ns
4 | tgLqv toE Output Enable Access Time 35 40 50 60 ns
5 | tgLax t 7 E Low to Active Output 10 10 10 10, ns em
6 | tgLax toLz G Low to Active Output 10 10 10 10 ns e
7 temaz |tz E High to High-Z Output 35 40 50 60 ns | en
—_ —
8 | tgHaz toHz G High to High-Z Output 35 40 50 60 ns en
9 | taxax ton Address Invalid to Data Out Invalid 0 0 [o] 0 ns
10 | twhave DATA Polling Access Time 70 90 | 120 | | 150 ns ep |
Note e: These parameters are guaranteed but not 100% tested.
Note m: G is low before E goes low.
Note n: Measured L 200mV from steady slate output voltage. Load capacitance is 5pF.
Note p: Refer to DATA Polling Cycle timing diagram.
Note q: E and G must make the transition between VIH {min) to V"_ {max), or V“_ {max) to VIH (min) in a monotonic fashion W must remain high throughout the cycle.
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BYTE/PAGE WRITE CYCLE 1: W CONTROLLED"®

STK28C256

(Ve = 5.0V £10%)

SYMBOL STK28C256-70 STK28C256-30 STK28C256-12 STK28C256-15 |
NO. PARAMETER UNITS | NOTES
Standard | Alternate MIN MAX MIN MAX MIN MAX MIN MAX
1 twiwee | twe Write Cycle Time 10 10 10 10 ms
12 | twiwre | tBLe Byte Load Cycle Time 70 90 120 150 ns t
13 | tavwe tas Address Set-Up Time 0 0 0 X 0 ns
14 | twiax tAH Address Hold Time 35 45 50 \[ 75 ns
15 | tauwe | toes G High to W Low Time 0 0 0 0 ns
16 | twhaL | toew G High Hold Time from W High 0 0 o 0 ns
17 | twiwn twe Write Pulse Duration 45 60 80 100 ns r.x
18 | toiwL G Low Write Inhibit Setup Time 0 0 0 0 ns ;
19 | tpywh tps Data Set-Up Time 45 45 45 45 ns |
20 | twuox | 'ow Data Hold Time 0 0 0 0 ns ‘
21 | tgew | tes E Set-Up Time to W Low 0 0 0 0 ns
22 | twhen | tom E Hold Time from W High 0 0 0 0 ns | |
23 | twhwie | twen W High to W Low Time 15 20 35 45 ns tx
24 | twewit W Timeout 100 100 100 100 us u
Note r: W and E are noise protected. A write pulse of less than 7ns (typical) will not activate a write cycle.
Note s: E. G and W must make the transition between Viy (min) to VIL (max), or ViL (max) to V,; (min) in a monotonic fashion
Note t: Refer to Page Write Cycle 1 timing diagram.
Note u: This is the minimum time the internal timer waits before initiating the erase/program portion of the write cycle.
Note x: During a Page Write Cycle, the maximum pulse duration allowed is 100us.

BYTE WRITE CYCLE 1: W CONTROLLED"s
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BYTE/PAGE WRITE CYCLE 2: E CONTROLLED"®

(Vg = 5.0V £10%)

SYMBOL STK28C256-70 STK28C256-90 STK28C256-12 STK28C256-15 i
NO. PARAMETER 1 UNITS = NOTES
Standard | Alternate MIN MAX MIN MAX MIN MAX MIN ;
25 | tg pLB twe Write Cycle Time 10 10 10 10 | ms
26 | tegp | tBlc Byte Load Cycle Time 70 90 120 150 s v
27 | taveL tas Address Set-Up Time 0 0 0 0 ns
28 | tg ax tAH Address Hold Time 35 45 50 75 ns
29 | tgnueL | toes G High to E Low Time 0 0 0 0 ns
30 | tepaL | toen G High Hold Time from E High 0 0 0 0 ns
31 | tg el twp Write Pulse Duration 45 60 80 100 ns rx
32 | teLeL G Low Wirite Inhibit Setup Time 0 0 0 0 ns
33 | tphven tos Data Set-Up Time 45 45 45 45 ns
34 | teypx ton Data Hold Time 0 0 0 0 I ns
35 | twer | tes W Set-Up Time to E Low 0 0 0 0 L ons
36 | tepwH ten W Hold Time from E High 0 0 ] 0 ns
37 | tgnee | tweH E High to E Low Time 15 20 35 45 ns v.x
38 | tepelT | tweH E Timeout 100 100 100 ] 100 us u
Note r: W and E are noise protected. A write pulse of less than 7ns (typical) will not activate a write cycle.
- Note s: E, G and W must make the transition between VIH (min} to VIL {max), or VIL {max) to VIH {min) in a monotonic fashion.
Note v: Refer to Page Write Cycle 2 timing diagram.
Note u: This is the minimum time the internal timer waits before initiating the erase/program portion of the write cycle.
Note x: During a Page Write Cycle, the maximum pulse duration allowed is 100us.
BYTE WRITE CYCLE 2: E CONTROLLED"®
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PAGE WRITE CYCLE 1:

W CONTROLLED"s
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PAGE WRITE CYCLE 2: E CONTROLLED"®
A X X7/ X R AT
¢ 27 { 28 (36 .
AVEL ELAX B EHWH P
NN 2 4/§§\ . AN
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DATA & TOGGLE BIT POLLING CYCLES*®! DATA POLLING
) * DQx is data bit 7.
A DX astye /@( X e D_=D_, = complement of input data
t 5 e until erase/program portion of the write
ELax tEfQV cycle is complete.
€ /_\ //\_/_ ° D¢ = DataIN if A\ = Alast byte
thQX ™ 4
~ Yoo TOGGLE BIT POLLING
CZZ Nt /S * DQx is data bit 6.
_ tWH@ - . e D =0andD_, =1. Subsequent reads
w s continue to toggle DQ, until the
o erase/program portion of the write cycle is
Dax > KD>—@Xe D>—~/—XO— complete.

Note r:
Note s:
Note t:

alone if the other is held low. Polling cycle access times are characterized but not tested.

® D, =dataatA

W and E are noise protected. A write pulse of less than 7ns (typical) will not activate a write cycle
E, G and W must make the transition between Vi (min) to V) (max), or V“_ (max) to Vi (min) in @ monotonic fashion.
Either E or W controlled write cycles may be used prior to either of the polling cycles. During the poiling operation, either E and G may toggle together, or each may toggle

Simtek Corporation

1465 Kelly Johnson Blvd.

Colorado Springs, Colorado 80920 USA
6 (719) 531-9444 FAX (719) 531-9481

September 1990

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



—

S

STK28C256

SIMTeR

CHIP ERASE CYCLE

(Vo = 5.0V £10%)

SYMBOL STK28C256-70 STK28C256-90 STK28C256-12 STK28C256-15
NO. PARAMETER UNITS | NOTES
Standard | Alternate MIN MAX MIN MAX MIN MAX MIN MAX
39 | taeiwL Chip Enable Set-Up to W 5 5 5 5 . us
40 | tawiwn | tw W Pulse Duration 10 10 10 10 ©ms
41 | tgwhaL | tH W Recovery 5 5 5 5 © s
42 | tgapwL | ts GatVvy, oW low 5 5 5 5 | s
39
- BELWL
E N\ i Z
G
w
D

DEVICE OPERATION
READ

The read operation is identical to that of a static RAM.
When E and G are LOW and W is HIGH, the data stored
at the memory location determined by the address pins is
asserted on the outputs. The outputs are in a high
impedance state whenever E or G is HIGH.

BYTE and PAGE WRITE

A low pulse on W (with E low) or E (with W low), while G is
HIGH, initiates a write cycle. The address is latched on the
falling edge of W or E, whichever occurs last. The data is
latched on the rising edge of W or E, whichever occurs
first. The internal timer restarts when any W or E transition
occurs. Once a write cycle is underway, if no W or E tran-
sitions are detected within the timeout period, the
erase/program portion of the write begins, after which
further write attempts are ignored.

The page write cycle allows 2 to 64 bytes to be loaded and
then simultaneously written during the erase/program por-
tion of the write cycle. The address of the page used for a
page write operation is specified with A_,,, which must be
held constant throughout a given page write. The remain-
ing addresses (A, ) specify bytes within each page.

HARDWARE PROTECTION

The STK28C256 offers three hardware protection features:
(1) Ve Sense - Writing is inhibited below a specified V¢
power supply level Viy; (2) Noise Filter - When the W or E
pulse is shorter than 7ns (typical), no write cycle occurs;
and (3) Write Inhibit - Holding G low, E high, or W high
inhibits writing.

SOFTWARE PROTECTION

Software protection is enabled by performing a 3-byte page
write operation to specific addresses with specific data.
Once enabled, the software protection feature may be
overridden by preceding a page write operation with the
same three addresses. The software protection circuitry is
immune to power disruptions. To enable software protec-
tion, the following page write sequence must be executed

(data format DQ, ; address format A, ):

1 Load data AAH to address 5555H
2. Load data 55H to address 2AAAH
3. Load data AOH to address 5555H
4 Load data XXH to any address (optional).

The part enters the software data protection mode at the
end of the write period.
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To disable software protection mode, execute the following
page write sequence:

TOGGLE BIT (DQ,)

As an additional method for detecting an early end of the

1 Load data AAH to address 5555H write cycle, DQ, will toggle between a logic one and a logic
2. Load data 55H to address 2AAAH zero on consecutive attempts to read any address during
3. toag gata 22: to address 5555H the erase/program part of the cycle. When the write cycle
4. oad data to address 5555H i ; i

. Lo data i 10 addrece SARAH is complete, DQ, will no longer toggle and will reflect the
6. Load data 20H to address 5555H memory contents.

7. Load data XXH to any address (optional).

CHIP ERASE and CHIP PROGRAM

The following page write seqguence will set all bits in the
memory to a logic HIGH. The operation will take t,, . (max)
time to complete, and the Toggle Bit will indicate early

The part exits the software data protection mode at the end
of the write period. When the STK28C256 detects one of
these sequences, all load commands that are part of the

. . . . ! completion.

code information will be ignored. A valid page cycle could P
begin at this point. Note that the software protection ! Load data AAH to address 5555H
enable and disable sequences constitute an illegal page 2 Load data 55H o addrass 2AAAN
able q , Megal pag 3, Load data 80H to address 5555H
write in that the page address is changed within a page 4. Load data AAH to address 5555H
write operation. 5. Load data 55H 10 address 2AAAH
6. Load data 10H to address 5555H

DATA POLLING
DATA poliing may be used to detect an early end of the
write cycle, minimizing waiting time. At any time during

To set all the bits to a logic LOW, the data value in byte #6
should be changed from 10 (hex) to 40 (hex).

any write cycle, attempting a read from the last address
written will result in the complement of the written data on
DQ,. Once the write cycle has been completed, true data
will appear on DQ_ , and the next cycle can begin.

The entire memory may be set to a HIGH state through the
hardware chip erase operation. By setting E LOW and G
to the supervoltage V,,, the chip is erased when a 10ms
pulse is applied to W. If the chip is in software protection
mode, neither software nor hardware chip erase/program

operations will take place.

ORDERING INFORMATION

te qv | Ordering Code Package Temp. Range
70 | STK28C256C70 Ceramic 28-Pin DIP
STK28C256L70 Ceramic 28-Pin LCC Commercial
STK28C256P70 Plastic 28-Pin DIP 0" to70° C
STK28C256J70 Plastic 28-Pin SOJ
90 | STK28C256C90 Ceramic 28-Pin DIP
STK28C256L90 Ceramic 28-Pin LCC Commercial
STK28C256P90 Plastic 28-Pin DIP 01070 C
STK28C256J90 Plastic 28-Pin SOJ
STK28C256C90M | Ceramic 28-Pin DIP Military
STK28C256L90M | Ceramic 28-Pin LCC | -55” to 125  C
120 STK28C256C12 Ceramic 28-Pin DIP
STK28C256L12 Ceramic 28-Pin LCC Commercial
STK28C256P12 Plastic 28-Pin DIP 0 to70" C
STK28C256J12 Plastic 28-Pin SOJ
STK28C256C12M | Ceramic 28-Pin DIP Military
STK28C256L12M | Ceramic 28-Pin LCC | -55° to 125" C
150 | STK28C256C15M | Ceramic 28-Pin DIP Military
STK28C256L15M | Ceramic 28-Pin LCC | -55" to 125" C

Simtek Corporation

1465 Kelly Johnson Blvd.

Colorado Springs, Colorado 80920 USA

(719) 531-9444 FAX (719) 531-9481

The information contained in this publication is believed to be accurate, but
changes may be made without notice. Simtek does not assume responsibility for,
or grant or imply any warranty, including MERCHANTIBILITY or FITNESS FOR

A PARTICULAR PURPOSE, regarding this information, the product or its use.
Nothing herein constitutes a license under any Simtek patent, copyright, trademark

or other proprietary right.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

STK-05-30-003 000

© Simtek Corporation, 1990

OrSe6ad

e

7



