XICOR INC 526 D HE 9941743 0003285 03y EEXIC

Advance Information ®
4K X20C04 512 x 8 Bit
Nonvolatile Static RAM T46e~-23-37
FEATURES DESCRIPTION
* High Reliability The Xicor X20C04 is a 512 x 8 NOVRAM featuring a
—Endurance: 1,000,000 Store Operations static RAM overlaid bit-for-bit with a nonvolatile electri-
—Retention: 100 Years Minimum cally erasable PROM (E2PROM). The X20C04 is fabri-
* Power-on Recall cated with advanced CMOS floating gate technology to
—E2PROM Data Automatically Recalled Into achieve low power and wide power-supply margin. The
SRAM Upon Power-up X20C04 features the JEDEC approved pinout for byte-
* Lock Out Inadvertent Store Operations wide memories, compatible withindustry standard RAMs,
¢ Low Power CMOS ROMs, EPROMS and E2PROMSs.
—Standby: 250uA ) .
« Infinite E2PROM Array Recall, and RAM Read The NOVRAM design allows data to be easily trans-
and Write Cycies ferred from RAM to E2PROM (store) and E2PROM to
« Compatible with X2004 RAM (recall). The store operationis completed in 5 ms or

less and the recall operation is completed in 5 us or less.

Xicor NOVRAMS are designed for unlimited write
operations to RAM, either from the host or recalls from
E2PROM, and a minimum 1,000,000 store operationsto
the E2PROM. Data retention is specified to be greater
than 100 years.
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PLASTIC

CERDIP soiC
NE 1 ~ 28[ v NC 1 et 28[T NC
NC[2 27 WE OE A2 27k CE
A3 26[INC NC -3 261104
Ag]4 251 Ag Ag 4 254 1/0g
Ag 15 24[INC NG 5 2491105
A, s 23 Ne WEC A6 23510,
=i X20C04 221 ok Voo En7 x20004 22 p1 /0 X20C04
A8 21[7INC NEH8 21RVgg (TOP VIEW)
A o 201 CE NC 9 20K} 10, 0
Aq 10 19 [0, Az A 10 19RT 110,
1o L 11 18 1104 Ag A 11 18R11/0,
o, 12 17[J 1vog As A 12 17RM A,
1o, 18 160, AgA 13 16RT3A,
vgg ] 14 15127 1105 Ag LA 14 15Rh™M4,

3826 FHD F02 3025 FHD F16 3826 FHD FO3

©Xicor, 1991 Patents Pending Characteristics subject to change without notice
38261




XICOR INC 52E D WM 9941743 000328k T?0 EEXIC
X20C04
PIN DESCRIPTIONS Write Enable (WE)
The Write Enable input controls the writing of data to
Addresses (Ag—-Ag) both the static RAM and stores to the E2PROM.

The Address inputs select an 8-bit memory location
during a read or write operation.
Chip Enable (CE)

The Chip Enable input must be LOW to enable all read/
write operations. When CE is HIGH, power consumption

Nonvolatile Enabie (NE)

The Nonvolatile Enable input controls all accesses to
the E2PROM array (store and recall functions).

PIN NAMES

is reduced. Symbol Description
Output Enable (OE) Ao-As Address Inputs-
The Output Enable input controls the data output buffers VOo-1/07 Dafa Input/Output
and is used to initiate read and recall operations. Output | _WE Wr!te Enable
Enable LOW disables a store operation regardless of CE Chip Enable
the state of CE, WE or NE. OE Output Enable
Data In/Data Out (VO,—VO;) \I\;E Nsocvolatlle Enable
+.
Data is written to or read from the X20C04 through the VCC Ground
IO pins. The I/O pins are placed in the high impedance SS
state when either CE or OE is HIGH or when NE is LOW. NC No Connect
3825 PGM TO1
FUNCTIONAL DIAGRAM
VGG SENSE ——I
EEPROM ARRAY
7S
N ROW 1 512x8 &
Azl ] seLecT SRAM
ARRAY %
CE
OE CONTROL 1
WE LOGIC O
NE
COLUMN
Ag-As R SELECT
Ar-hg '> 1S
110g=1/07
3825 FHD FO1
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DEVICE OPERATION

The CE, OE, WE and NE inputs control the X20C04
operation. The X20C04 byte-wide NOVRAM uses a
2-line control architecture to eliminate bus contention in
a system environment. The /O bus will be in a high
impedance state when either OE or CE is HIGH, or
when NE is LOW.

RAM Operations

RAM read and write operations are performed as they
would be with any static RAM. A read operation requires
CE and OE to be LOW with WE and NE HIGH. A write
operation requires CE and WE to be LOW with NE
HIGH. There is no limit to the number of read or write
operations performed to the RAM portion of the X20C04.

Nonvolatile Operations

With NE LOW, recall operation is performed in the same
manner as RAM read operation. A recall operation
causes the entire contents of the E2PROM to be written
into the RAM array. The time required for the operation
to complete is Sus or less. A store operation causes the
entire contents of the RAM array to be stored in the
nonvolatile E2PROM. The time for the operation to
complete is 5 ms or less.

Power-Up Recall

Upon power-up (Vcc), the X20C04 performs an auto-
matic array recall. When Ve minimum is reached, the
recall is initiated, regardless of the state of CE, OE, WE
and NE.

Write Protection

The X20C04 has five write protect features that are
employedto protect the contents of both the nonvolatile
memory and the RAM.

* Vcc Sense—All functions are inhibited when Vg is
<3.5V.

* A RAM write is required before a Store Cycle is
initiated. _ _ _

* Wirite Inhibit—Holding either OE low, WE high, CE
high or NE high during power up and power down
will prevent an inadvertent store operation.

* Noise Protection—A combined WE, NE, OE and
CE pulse of less than 20ns will not initiate a Store
Cycle. o

* Noise Protection—A combined WE, NE, OE and
CE pulse of less than 20ns will not initiate a recall
cycle.

SYMBOL TABLE
WAVEFORM INPUTS OUTPUTS
Must be Will be
— steady steady
May change Will change
_ﬁ_ from Low to from Low to
High High
May change Will change
“_ from Highto  from High to
Low Low
Don’t Care: Changi ng
XXXX Changes State
Allowed Known
Center Line
DR i
impedance




XICOR INC 5¢e D WM 9941743 0003288 A43 EEXIC

X20C04
ABSOLUTE MAXIMUM RATINGS* 8 *COMMENT
Temperature Under Bias —65°C t0 +135°C Stresses above those listed under “Absolute Maximum
Storage Temperature ...........occeussn. —65°C to +150°C Ratings” may cause permanent damage to the device.
Voitage on any Pin with . This is a stress rating only and the functional operation of
Respect to Ground ..........oeeeevieeinne -1.0Vto +7V the device at these or any other conditions above those
D.C. Output Current ...........coecevminiivnersecsmnnnnens 10mA indicated inthe operational sections of this specification is
- not implied. Exposure to absolute maximum rating condi-
RECOMMENDED OPERATING CONDITIONS tions for extended periods may affect device reliability.
" Temperature Min. Max.
Commercial 0°C 70°C
Industrial —40°C +85°C Supply Voltage ) Limits
Military -55°C +125°C X20C04 5V +10%
) 3825 PGM To2 3825 PGM T03
D.C. OPERATING CHARACTERISTICS (Over recommended operating conditions unless otherwise specified.)
Limits ’
Symbol Parameter Min. Max. Units Test Conditions
lcct. | Voo Cument (Active) 100 mA | NE=WE=Vy, CE=0E=V)_
Address Inputs = 0.4V/2.4V levels
@ f=5MHz. All I/Os = Open
leoz V¢ Current During Store 10 mA | All Inputs = V|
All I/Os = Open
Isg1 V¢ Standby Current 10 mA | CE=Vj
(TTL Input) i All Other Inputs = Vi, All I/Os = Open
Isg2 Ve Standby Current 250 pA | All Inputs = Vg - 0.3
(CMQOS Input) : All /Os = Open
] Input Leakage Current 10 HA Vin = GND to Vge
Lo Output Leakage Current 10 HA | Vour=GNDto Vgc, CE= Vi
Vil Input Low Voltage -1.0 0.8 \
Vit Input High Voltage 20 |Vgc+05 Vv
VoL Output Low Voltage 0.4 Vv loL=2.1mA
Vou Output High Voltage 2.4 A loH = —400pA
3825 PGM T04
POWER-UP TIMING
Symbol Parameter Max. Units
tpurl(® Power-Up to RAM Operation 100 us
tpuw(® Power-Up to Nonvolatile Operation 5 ms
3825 PGM T05
CAPACITANCE Tj = 25°C, F = 1.0MHZ, Voo =5V.
Symbol Test Max. Units Conditions
Cyol@ Input/Output Capacitance 10 pF Vo =0V
CiN®) Input Capacitance 6 pF ViN=0V
3825 PGM T06

Notes: (1) V)L min. and V|4 max. are for reference only and are not tested.
(2) This parameter is periodically sampled and not 100% tested.
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ENDURANCE AND DATA RETENTION

N

100pF

3825 FHD FO4

Parameter Min. Units
Endurance 100,000 Changes/Bit
Store Cycles 1,000,000 Store Cycles
Data Retention 100 Years
3825 PGM TO7
MODE SELECTION
CE | WE | NE | OE Mode o Power
H X X X Not Selected Qutput High Z Standby
L H H L Read RAM Output Data Active
L L H X Write “1” RAM Input Data High Active
L L H X Wirite “0” RAM Input Data Low Active
L H L L Array Recall Output High Z Active
L L L H Nonvolatile Storing Output High Z Active
L H H H Output Disabled Cutput High Z Active
L L L L Not Allowed Output High Z Active
L H L H No Operation Qutput High Z Active
3825 PGM T09
EQUIVALENT A.C. LOAD CIRCUIT A.C. CONDITIONS OF TEST
Input Pulse Levels 0V 1o 3.0V
5V Input Rise and
Fall Times 10 ns
- 19230 input and Output
I' Timing Levels 1.5V
OuUTPUT 3825 PGM T08
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X20C04

A.C. CHARACTERISTICS (Over the recommended operating conditions unless otherwise specified)

Read Cycle Limits
X20C04-15 | X20C04-20 | X20C04-25 | X20C04
Symbol » Parameter Min. | Max. | Min. | Max. | Min. [Max. | Min. |Max. | Units
| tre Read Cycle Time 150 200 250 - 1300 ns
tce Chip Enable Access Time 150 200 250 300 ns
taa Address Access Time 150 200 250 300 ns
tog - Qutput Enable Access Time 50 | 70 100 150 ns
173 Chip Enable to Output in Low Z 0 0 0 0 ns
to 23 Qutput Enable to Output in Low Z 0 0 0 0 ns
thz() Chip Disable to Output in High Z 80 | . 100 100 100 | ns
tonz(®.| Output Disable to Output in High Z 80 100 100 100 | ns
toH Qutput Hold From Address Change 0 0 0 0 ns
3825 PGM T10
Read Cycle
} —Re
ADDRESS * X X
N — cE
cE \ - /
toe
OE \ 4
Vin
WE - tOLZ -+ loHz
Wz 1oH e tHz -
DATA /O ( DATA VALID DATA VALID
— taa
3825 FHD FO5

Note: (3) t zmin.,, 44z, toLz min., and iz are periodically sampled and not 100% tested. tyz max. and toHz max. are measured, with
C = 5pF from the point when CE or OE retumn high (whichever occurs first) to the time when the outptus are no longer driven.
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X20C04
Write Cycle Limits
X20C04-15 | X20C04-20 | X20C04-25| X20C04
Symbol Parameter Min. | Max. | Min. | Max.| Min. | Max.| Min. | Max. | Units
twe Write Cycle Time 150 200 250 300 ns
tcw Chip Enable to End of Write Input 150 200 250 300 ns
tas Address Setup Time 0 0 0 0 ns
twp Write Pulse Width 1 100 120 150 200 ns
twr Wirite Recovery Time 0 0 0 0 ns
tow Data Setup to End of Write 100 120 150 200 ns
{DH Data Hold Time 0 0 0 0 ns
twz(4) Write Enable to Qutput in High Z 80 100 100 100 | ns
tow(4) Output Active from End of Write 5 5 1 5 5 ns
toz(4) Output Enable to Qutput in High Z 80 100 100 100 | ns
3825 PGM T11
WE Controlied Write Cycle

ADDRESS )( )(
1L JARLARRRRRRRNRS

tow

SEEAARERRARRRARANNY LN

tas t twp WR
WE 4 /

oz tow

O
mi

DATA OUT >

! tbw | toH
DATA IN * DATA VALID *

Note: (4) twz, tow, and t¢yz are periodically sampled and not 100% tested.

3825 FHD Fo6
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X20C04
CE Controlled Write Cycle
twe
ADDRESS X )(
OE ViL
tcw
CEEATTTTARRRARNARRRANY SN/
le— tAS : wp 'WR
WE \ /
twz tow
ooror  FTTTTIIIIIIYIIIIITY T
} ow L 'DH
DATA IN ‘ * DATA VALID *
3825 FHD FO7
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X20C04
STORE CYCLE LIMITS
X20C04-15 | X20C04-20 | X20C04-25 X20C04
Symbol Parameter Min. | Max. | Min. | Max. [ Min. | Max. | Min. | Max. | Units
tstc Store Cycle Time 5 5 5 5 ms
tsp Store Pulse Width 100 120 150 200 ns
tnHZ Nonvolatile Enable to 80 100 100 100 ns
Output in High Z :
toesT Output Enable From 10 10 10 10 ; ns
End of Store
tsoE OE Disable to Store 20 20 20 20 ns
Function
tns NE Setup Time from WE 0 0 0 0 ns
3825 PGM T09
Store Timing

tsTC
sp

NE . 7777 ]S
A 5O —w o OEST-
= _f T\
w ]\ 77777 1f
—\ 77777 7] \
DATA 11O _<'ﬂ : j[j [ |  anmemms

Vg MIN (5)
N\

P

-

Vee

3825 FHD F15

Note: (5) X20C04 Vog Min. = 4.5V

The Store Pulse Width (tsp) is a minimum time that NE, initiation of and throughout the duration (tstc) of the Store
WE and CE must be |.OW simultaneously. To insure operation. During tstc, OE and WE may go LOW provid-
data integrity, NE and CE must return HIGH after ingthe hostsystem accessto otherdevices inthe system.
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X20C04
ARRAY RECALL CYCLE LIMITS
X20C04-15 | X20C04-20 | X20C04-25 X20C04
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
trco Array Recall Cycle Time 5 5 ’ 5 . 5 ps
trcpl®) Recall Pulse Width to 100 120 150 200 ns
InitiateRecall
tRwE WE Setup Time to NE 0 0 0 . 0 ns
Array Recall Cycle seespoMTIS
trece
ADDRESS
taRcp—

e T\ (777
o ANAANY 77 W
EANMAMANANNNY /7R \\\\\\\Y/

DATA 1O £ ‘, “ ;, :’ “ >

7

3825 FHD F10

Note: (6) The Recall Pulse Width (trcp) is a minimum time that NE, OE and CE must be LOW simultaneously. To insure data integrity, NE
and CE must return HIGH after Initiation of and through the duration (trcc) of the Recall operauon During trcc, OE and WE
may go LOW providing the host access to other devices in the system.
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