Advance Information

®

8 Megabit Module

XM28C080S

1 Meg x 8

5 Volt, Byte Alterable E2PROM SIP Module

FEATURES

High Density 8 Megabit SIP Module
Industrial Standard 36 PIN SRAM SIP Pinout
Low Power CMOS Technology

—Active — Less Than 60mA

—Standby — Less Than 4mA

Fully Decoded Addresses

Access Time of 180ns

Fast Write Cycle Times

Standard 256 Byte Page

—User Configurable to 512, 1024 or 2048 Bytes
Software Data Protection

MultiPlane™ Memory Architecture
—Concurrent Read Write™

DESCRIPTION

The XM28C080S is a high density 8 Megabit E2PROM
module comprised of eight X28C010 128K x 8 E2PROMs
mounted on a FR-4 substrate. The XM28C080S is
configured 1 Meg x 8 and is fully decoded. The module
is a 36 Pin SIP conforming to the industry standard
SRAM pinouts.

The individualmemory components are Xicor's X28C010
1 Megabit E2PROMSs, featuring the highly reliable Direct
Write™ memory cell. All components are fully tested
prior to assembly and then the completed module is
100% electrically tested.

The MultiPlane™ memory architecture allows reading of
the module while a write operation is currently underway.

FUNCTIONAL DIAGRAM

Direct Write and MultiPlane are trademarks of Xicor, Inc.
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XM28C080S

PIN DESCRIPTIONS PIN CONFIGURATION
Address (Ag—Aq9) NG -
—
The address inputs selects 8-bit memory location during VP P
a read or write operation. WE ——3
Chip Enable (CE) :’02 = g
J— | e—
ALOW onthe CEinput enables read or write operations. t& ——ls
Output Enable (OE) :1 ':;
The output enable input is active LOW and when as- A2 9
sertedturns onthe output buffers of the selected memory A3 10
component. Vs; "
Write Enable (WE) 1105 =——12
. . - Ajg =13
The write enable input controls the writing of data to the A 14
XM28C080S. Addresses are latched on the high to low Al .5
transition of WE and data is latched on the low to high AL 16
edge of WE. Ali == -
Input/Output (1/Op—1/07) Ajg =18
. . CE ——{19
Data is read from or written to the XM28C080S through A 20
the I/O pins. A:: 1
A12 —] 22
AIB ——23
PIN NAMES Ag —=——24
I/O1 ———25
Symbol Description Vgs =26
OE Output Enable Ay =27
CE Chip Enable Ay =28
WE Write Enable Ag —— 29
1/0g—1/07 Data Input/Output IA9 = :‘1’
Ag—A1g Addresses Inputs [g 32
Vee +5V 110 —— 33
Vss Ground Ay =34
3877 PGM TO1 VCC ——} 35
OE —36
3877 FHD FO2
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XM28C080S

Polling Operation Timing

ADDRESS An X g Z g X An )(XXKXX An XXXXXE
e T/ T\ e/
WE \ \
We \_/ / / |—
'bw
_ f/—\_F
o o e ) Gy
twe
3877 FHD FO7
DEVICE OPERATION Page Write Operation
Read A page write operation provides for the system a means

Read operations are initiated when both OE and CE are
LOW. Data will be output from the memory location
pointed to by the address inputs. The data bus will be in
a high impedance state when either OE or CE inputs are
HIGH.

Write

Write operations are initiated when both WE and CE are
LOW and OE is HIGH. The module supports both a WE
and a CE controlled write operation. That is, the address
latched by the falling edge of either WE or CE, whichever
occurs last. The data is latched by the rising edge of
either WE or CE, whichever occurs first. A write opera-
tion, once initiated, will continue to completion within
10ms.

for writing from two to two-hundred fifty-six bytes se-
quentially. A page write, no matter how many bytes
written, will take no longer than 10ms to complete.

Polling Operations

E2PROM memories can be written quickly in the write
page mode. However, once the data is latched into the
memory, the internal write operation can take up to
10ms. The typical write cycle is somewhat less than
10ms and the host system can take advantage of the
shorter write cycle time by polling the memory. Polling is
performed by the host reading the /ast location written.
Whenthe read data compares true with the data written,
the internal cycle is complete and the memory is ready
for normal read or write operations to resume. Refer to
the timing diagram above.
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XM28C080S

Software Data Protection (SDP)

The memory components on the module support SDP.
SDP, when enabled by the host system, will protect the
memory contents from inadvertent writes during the
power-up and power-down cycles.

Setting SDP

The host system must write a three byte command
sequence to the module for each memory component
to be protected. Once SDP is set, the memory will
ignore all standard attempts to alter its contents. The
host can still write the memory but must first reissue the
three byte command sequence immediately followed by
the byte or page write operation.

TABLE 1. SOFTWARE DATA PROTECTION SEQUENCE

Resetting SDP

Inthe eventthe user needs to reset SDP for testing, they
may issue a six byte command sequence. After twc the
memory component will be returned to the standard
operating mode. This operation must be repeated for
each component being reset.

The modules are shipped from Xicor with SDP reset;
that is, the module will be in the standard operating
mode. If the user decides not to employ the SDP, it is
recommended they provide external inadvertent write
protection circuitry.

Step Operation Ag—-Aqs Data Pattern Comments
1 Write 15555 AA A17, A1g, and Ayg must be the same for
2 Write OAAAA 55 the entire command sequence and any
3 Write 15555 A0 subsequent write operation.
4 Write XXXXX XX Optional write operation (byte or page)
after opening access.

Note: Step 4 is optional. The system may exit the
routine after step 3 and the device will enter a write cycle
and set the nonvolatile SDP bit. This is a nonvolatile
write operation and will take a maximum 10ms to com-

3877 PGM To2
plete. Ifthe system enters step 4 (withintg, c) it may write
from 1 to 256 bytes to the device addressed by the
command sequence.

TABLE 2. RESET SOFTWARE DATA PROTECTION SEQUENCE

Step Operation Ag-Aqs Data Pattern Comments
1 Write 15555 AA A17. A1g, and A{g must be the same for the
2 Write 0AAAA 55 entire command sequence.
3 Write 15555 80
4 Write 15555 AA
5 Write 0AAAA 55
6 Write 15555 20 After twc, the selected component will
return to the unprotected state.
3877 PGM T03
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XM28C080S

MuitiPlane Architecture

The design of the XM28C080S has implemented a mul-
tiplane architecture. That is, there are eight independent
128K x 8 memory spaces or planes, each selected by its
own chip enable input viathe on-board decoder chip. This
architecture can be utilized in a number of ways.

Separate Data and Program Memory Spaces

The multiplane concept allows the systemto write to one
plane of the module and still be able to read (continue

executing code) from the module, utilizing any plane not
performing a write operation.

This concept of separated data and program spaces can
be expanded by providing a simple off-module circuit that
will disable writes to predetermined portions of memory. A
very basic version is shown in the Functional Diagram.
Whenever Aqg is high, the WE input is forced high, write
protecting one half the module. This half would be re-
served for read only program store while the other half
would be available for read and write data store.

1> 110107
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XM28C080S

Expanded Sequential Page Lengths

A standard system implementation would be decoding
externally the module’s chip enable and then wiring
each address of the module to its corresponding ad-
dress line in the system. This would effectively provide
the system a memory organized as eight separate
memory planes with a sequential page address space of
256 bytes.

TABLE 3. ADDRESS TRANSLATION MATRIX

In an application such as data logging, the most efficient
method of logging the data is in a sequential manner. if
the data come in bursts that exceed 256 bytes in length
alonger page might be desirable. By swapping address
lines externally the effective page length can be ex-
panded to 2048 bytes. Refer to Table 3 for matrix
illustrating the various page length options.

Module Address Inputs
Effective
No. of
Aog—-A7 Ag—Aqs Aq7 Aqg Aqg Page Size Planes
System Ao—A7 Ag—Ais A7 Aig Aqg 256 8
Address Ao—-A7 Ag-Aq7 Ag Aig Aqg 512 4
Lines Ao—A7 Ajo—-Aisg Ag Ag Aqg 1024 2
Ao—A7 A1i—Aqg Ag Ag A1o 2048 1
3877 PGM To4
Note: The usershould be aware the overall Igc of the the module are activated. Refer to Icc Active, MultiMode

module will increase as more individual components on

on Page 2.
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XM28C080S

ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias -10°C to +85°C

Storage Temperature .............. ..—55°C to +125°C
Voltage on any Pin with

Respect to Ground ............ccccceeee. -0.5V to +6.0V
D.C. Output Current ...........cccoveieiieeeeieeeee e, 5mA

RECOMMENDED OPERATING CONDITIONS

*COMMENT

Stresses above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device.
This is a stress rating only and the functional operation of
the device at these or any other conditions above those
indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating condi-
tions for extended periods may affect device reliability.

Temperature Min. Max. Supply Voltage Limits
Commercial 0°C 70°C XM28C080S 5V +10%
3877 PGM T05 3877 PGM T06
D.C. OPERATING CHARACTERISTICS (Over recommended operating conditions uniess otherwise specified.)
Limits
Symbol Parameter Min. Max. Units Test Conditions
lcc Ve Current (Active) 60 mA | CE=0E =V, WE=Vy,
All I/0Os = Open, one memory active,
all other memories on standby
lcc Ve Current (Active) 55 mA | CE=0E =V, WE =V,
MultiMode + (50 x n) All I/0s = Open, n memories active
(either being read or in write cycle),
all other memories standby
Isg V¢ Current (Standby) 5 mA CE = V¢gc — 0.3V, All I/Os = Open,
All Other Inputs = Don't Care
N] Input Leakage Current 10 HA Vin = GND to Ve
Lo Output Leakage Current 10 pA VouT = GND to V¢g, CE = Viy
ViL Input Low Voltage 0.8 \%
ViH Input High Voltage 2.0 v
VoL Output Low Voltage 0.4 v loL=2.1mA
VoH Output High Voltage 2.4 \Y loy = -400mA
3877 PGM To07
POWER-UP TIMING
Symbol Parameter Max. Units
tPur Power-up to Read Delay 100 us
truw Power-up to Write Delay 5 ms
3877 PGM T08
CAPACITANCE Tp = 25°C,f=1MHz, Voo =5V
Symbol Parameter Max. Units Test Conditions
Ciot) Input/Output Capacitance 80 pF Vyo =0V
Cint Input Capacitance 48 pF ViN=0V
3877 PGM T09
Note: (1) These parameters are periodically sampled and not 100% tested.
6-63
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XM28C080S

A.C. CONDITIONS OF TEST MODE SELECTION
Input Pulse Levels 0V to 3.0V CE | OE | WE Mode /0 Power
Input Rise and L L H Read DouTt Active
Fall Times 10 ns L H L Write Din Active
Input and Output H X X Standby and High Z Standby
Timing Reference Levels 1.5V Write Inhibit
s877PGMTI0 X L X Write Inhibit — —
X X H Write Inhibit — —
3877 PGM T11
A.C. CHARACTERISTICS (Over the recommended operating conditions unless otherwise specified.)
Read Cycle Limits
XM28C080S-18 XM28C080S-25
Symbol Parameter Min. Max. Min. Max. Units
trc Read Cycle Time 180 250 ns
tce CE Access Time 180 250 ns
taa Address Access Time 180 250 ns
toe OE Access Time 65 65 ns
tLz CE LOW to Active Output 0 0 ns
toLz OE LOW to Active Output 0 0 ns
thz CE HIGH to High Z Delay 65 65 ns
toHz OE HIGH to High Z Delay 65 65 ns
tox Qutput Hold 0 0 ns
3877 PGM T12
Figure Title
1 !RC
ADDRESS * X X
le——— tCE ———=
m— I —
CE \ /
o
—\ —
OE \ )
Vi
WE e toL 2+ 1oHZ
2 toH tHz
HIGH Z
110 ( DATA VALID DATA VALID
le— tAA
3877 FHD FO3
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XM28C080S

Write Cycle Limits

Symbol Parameter Min. Max. Units
twe Write Cycle Time 10 ms
tas Address Setup Time 0 ns
taH Address Hold Time 50 ns
tcs Write Setup Time 15 ns
tcH Write Hold Time 0 ns
tcw Chip Enable Pulse Width 100 ns
toes OE High Setup Time 10 ns
toEH OE High Hold Time 10 ns
twp WE Pulse Width 100 ns
tweH WE High Recovery 100 ns
tov Data Valid 1 us
tps Data Setup 50 ns
toH Data Hold 10 ns
tow Delay to Next Write 1 us
teLc Byte Load Cycle 0.20 200 us

WE Controlled Write Cycle

3877 PGM T13
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XM28C080S

CE Controlled Write Cycle

ADDRESS * XXX KXXXXX:
e \ - / /'/ \

f*—tOES —™ 'OEH

- 7 FARAARARN/ARY
e T, N vsssss 104
o —————(XXRCKIXX XX XXX

Ips

Page Write Cycle

307788 \\VAANNWVANNVANNNY/N\\VANVN/B
\ [T\ /777>\ [T7I\_[T77][ 777\ [T\

ooress X G G /I G ¢
o XXRRRTRX ><XXX XERX XRRX XX/

BYTE O BYTE 1 BYTE 2 BYTE 3 BYTEn BYTE n+1
3877 FHD F06
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XM28C080S

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 High to from High to

Low Low

Don't Care: Changing:
XXXX: Changes State Not

Allowed Known

Center Line
L is High
Impedance
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