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128K x 32 EEPROM
Radiation Tolerant
EEPROM Memory Array

AVAILABLE AS MILITARY

SPECIFICATIONS
*  MIL-STD-883
*  SMD5962-94585

FEATURES

e Accesstimeof 150ns
¢ Operationwithsingle5V + 10% supply
¢ Power Dissipation:
Active: 1.43W (MAX), Max Speed Operation
Standby: 7.7 mW (MAX), Battery Back-up Mode
On-Chip Latches: Address, Data, CE\, OE\, WE\
Automatic Byte Write: 10 ms (MAX)
Automatic Page Write (128 bytes): 10 ms(MAX)
Data protection circuit on power on/off
Low power CMOS
10* Erase/Write cycles (in Page Mode)
Software data protection
TTL Compatible Inputsand Outputs
DataRetention: 10 years
Ready/Busy\ and Data Polling Signals
Write protection by RES\ pin
Radiation Tolerant: Proven total dose 40K to 100K RADS*
Operating Temperature Ranges:

Military: -55°C to +125°C

Industrial: -40°C to +85°C

OPTIONS
e Timing
150ns
200 ns
250ns
» Package
Ceramic Quad Flat pack Q
Ceramic Quad Flat pack B

GENERAL DESCRIPTION

The Austin Semiconductor, Inc. ASBER128K 32 isa4 Megabit
Radiation Tolerant EEPROM Module organized as 128K x 32 hit.
User configurableto 256K x16 or 512K x 8. Themodule achieveshigh
speed access, low power consumption and high reliability by
employing advanced CMOS memory technology.

The military grade product is manufactured in compliance to
MIL-STD 883, making the ASBER128K 32 ideally suited for military
or space applications.

The moduleis offered asa 68 lead 0.990 inch sgquare ceramic
quad flat pack. It hasamax. height of 0.200inch. Thispackagedesign
is targeted for those applications which require low profile SMT
Packaging.

* contact factory for test reports. AS does not guarantee or warrant
these performance levels, but references these third party reports.

MARKINGS

No. 703

PIN ASSIGNMENT
(Top View)
68 Lead CQFP
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1100[]10 601/016
1o1f]11 5911/017
1o2[]12 58]1/018
1103[]13 57]1/019
110a[]14 5611/020
1105[] 15 55]1/021
1106[]16 5411/022
1o7f]17 53] 1/023
GNp[j18 52]GND
1108[] 19 51]1/024
1109[| 20 50(]1/025
1/010[]21 49]1/026
1/o11[]22 4811027
1/012[]23 4711028
1/013[]24 4611029
1/014[]25 451030
1/015(] 4]1/031
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*Pin #s31 and 32, A15 and Al4 respectively, arereversed from the ASBE128K32. Correct
use of these address linesisrequired for operation of the SDP mode to work properly.

PIN NAME FUNCTION
A0 to A16 Address Input
1/00 to'I/O31 |Data Input/Output
OE\ Output Enable
CE\ Chip Enable
WE\ Write Enable
Vee Power Supply
Vsg Ground
RDY/BUSY\ |Ready Busy
RES\ Reset
H—3 M3
[s=¢] [ M 8 i
&<—> 0 24-1/0 31
= M1 |4
$<—> /0 16-1/0 23
. MO |3
A0 - AlE S<—>
o
& o 0-1/0 7

FUNCTIONAL BLOCK DIAGRAM

For more productsand information
pleasevigitour web siteat
www.austinsemiconductor.com

ASBER128K32
Rev. 4.5 2/03

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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TRUTH TABLE

MODE CE\ OE\ WE\ RES\ RDY/B USY\1 I/O
Read Vi V)L Vi Vi High-Z Dout
Standby \ X3 X X High-Z High-Z
Write VL VIH VL VH High-Z to Vo, Din
Deselect VL VIH VIH Vy High-Z High-Z
Wirte Inhibit X X Vin X

X ViL X X

Data\ Polling VL VL VIH Vy VoL Dout (I/O7)
Program Reset X X X Vi High-Z High-Z

NOTES: 1. RDY/Busy\output hasonly active LOWV  and high impedance state. It can not goto HIGH (V) state.
2.V -05<V, <V +10
3. X: DON'T CARE

AS8ER128K32

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 4.5 2/03
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ABSOLUTE MAXIMUM RATINGS*
Voltageon Vcc Supply Relativeto Vss

VCC ottt -0.6V to+7.0V
Operating Temperature Range® .................. -55°C to +125°C
Storage Temperature Range...........c.cccceeeee. -65°C to +150°C
Voltage on any Pin Relativeto Vss.............. -0.5V to +7.0v @
Max Junction TeEmperature* ™ ..........cceeveveevereeeieneriennnns +150°C
Thermal Resistance junction to case (6,.):

Package TYypeQ....ccovveevvevrrerereree e 11.3°C/W

Package Type P& PN......cccccovvveevieieeeeenn, 2.8° C/W
NOTES:

1) Including electrical characteristics and data retention.
2) V yMIN=-30V for pulsewidth < 20ns.

* Stresses greater than those listed under " Absolute Maximum
Ratings' may cause permanent damageto thedevice. Thisis
a stress rating only and functional operation of the device at
these or any other conditions above those indicated in the
operation section of thisspecificationisnot implied. Exposure
to absolute maximum rating conditions for extended periods
may affect reliability.

** Junction temperature depends upon packagetype, cycletime,
loading, ambient temperature and airflow, and humidity
(plastics).

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(-55°C<T,<125°C or-40°C to +85°C; Vcc = 5V.+10%)

PARAMETER CONDITIONS SYMBOL MIN MAX UNITS
Input ngh V0|tage Vin 2.2 Vee +0.3 Vv
Input High Voltage (RES)) Vy Ve -0.5 Ve +1:0 Y,
Input Low Voltage Vi -0.3" 0.8 \%
INPUT LEAKAGE CURRENT OV < V|y < Ve I -10 10 2 MHA
Outputs(s) Disabled,
OUTPUT LEAKAGE CURRENT OV < Vour < Vee lLo -10 10 HA
Output High Voltage lon =-0.4mA Von 2.4 -- \%
Output Low Voltage lo. =2.1mA VoL -- 0.4 \%
Supply Voltage Vce 4.5 55 \%
NOTE: 1) v, (MIN):-1.0V for pulsewidth < 20ns.
2) 1, onRES!\: 500uA (MAX)
MAX

PARAMETER CONDITIONS SYM -15 UNITS

lout = OMA, Ve = 5.5V 80
Power Supply Current: Cycle = 1uS, Duty = 100%
Operating

lout = OMA, Ve = 5.5V 260

Cycle = MIN, Duty = 100%

CE\= VCC, Vee = 5.5V lcc1 14 mA
Power Supply Current:
Standby

CE\ = V|H’ VCC =55V |cc2 12 mA

AS8ER128K32

Rev. 4.5 2/03
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CAPACITANCE TABLE' (V, =0V, f=1MHz, T, = 25°C)
SYMBOL PARAMETER MAX UNITS

Caop A0 - A16 Capacitance 40 pF
Coe OE\, RES\, RDY Capacitance 40 pF
Cwe Cce WE\ and CE\ Capacitance 12 pF
Cio I/O 0- 1/0 31 Capacitance 20 pF

NOTE: 1. This parameter is guaranteed but not tested.

AC TEST CHARACTERISTICS

TEST SPECIFICATIONS

Input pulse levels............ccooveveicininiiee V to 3V
Input rise and fall times..c... e 5ns
Input timing reference levels......c.......iieene. 1.5V
Output reference levels.......... it o 15V
Output load........ccoveeririee et See Figure 1
NOTES:

Vzis programmable from -2V to + 7V.

I, and |, programmable from O to 16 mA.
Vzistypically the midpoint of V_ and V.

IQL an? I, are adjusted to simulate a typical resistive load
circuit.

Current Source

Device .
Under
Test +

Current /Source

Ceff = 50pf

Figure 1

—

%8T'OH

Vz = 1.5V
(Bi pol ar
Suppl y)

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(-55°C < T, < +125°C or -40°C to +85°C; Vcc =3V +10%)

DESCRIPTION TEST CONDITIONS SYMBOL T MIN lSOMAX UNITS
Address to Output Delay CE\=OE\=V,, WE\ =V tacc 150 ns
CE\ to Output Delay OE\=V,, WE\ =V tce 150 ns
OE\ to Output Delay OE\=V,, WE\=V|4 toe 10 75 ns
Address to Output Hold CE\=OE\ =V, WE\=V ton 0 ns
CE\ or OE\ high to Output Float (1) |OE\ =V, , WE\ =V 4 tor 0 50 ns
RES\ low to Output Float (1) CE\=OE\=V,, WE\ =V, torr 0 350 ns
RES\ to Output Delay CE\=OE\ =V, WE\=V trr 0 450 ns

ASBER128K32
Rev. 4.5 2/03

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC WRITE CHARACTERISTICS

(-55°C < T, < +125°C; Vcc = 5V +10%)

SYMBOL PARAMETER MIN® MAX UNITS
tas Address Setup Time 0 ms
taH Address Hold Time 150 ns
tcs CE\ to Write Setup Time (WE\ controlled) 0 ns
tcH CE\ Hold Time (WE\ controlled) 0 ns
tws WE\ to Write Setup Time (CE\ controlled) 0 ns
twH WE!\ to Hold Time (CE\ controlled) 0 ns
toes |OE\ to Write Setup Time 0 ns
toen |OE\to Hold Time 0 ns
tbs Data Setup Time 100 ns
toH Data Hold Time 10 ns
twp WE\ Pulse Width (WE\ controlled) 250 ns
tcw CE\ Pulse Width (CE\ controlled) 250 ns
toL Data Latch Time 300 ns
teLc Byte Load Cycle 0.55 30 Us
taL Byte Load Window 100 ps
twe [Write Cycle Time 10® ms
tbg Time to Device Busy 120 ns
tow  |Write Start Time 150 @ ns
trp Reset Protect Time 100 ps
tlrRes  |Reset High Time ®) 1 Hs

ADDRESS ﬁ X
CE\ '« ACC
t < tOH >
L CE —
OE\ \
Lo ) for "
\%
IH
WE\
DataOut HIGH-Z DATA OUT VALID
le t

<.‘*tDFR_’

ASBER128K32
Rev. 4.5 2/03

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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BYTE WRITE TIMING WAVEFORM (WE\ CONTROLLED)
. t .
| ]

>
% « los—l JAHJX T/ | / / \

CE\ \
e L & N twe / tiL //
JOES_’ | tOEH = e
ORE\ i l / / /
tos— le—toH t
D, | / o

«—DB
RDY/Busy\ HIGH-Z v HIGH-Z
OL

. — tRp —
RESAJF /
RES\ ri //

Iy
i [/
\

CcC

BYTE WRITE TIMING WAVEFORM (CE\ CONTROLLED)

Addess | X [ X
l— tws—» <—tAH tBL<—q t\{vcl >
ca \ - Y/
. t t 4 v e
WE\ hs «Vﬂ; ;)
\ L /]
z_tOES_’ 4—£OEH 7
o / Iy
DS —» «—"DH
//
Din : ity —
«—DB
RDY/Busy\ HIGH-Z T y HIGH.Z
trp — 7~
rﬁ tRES ////
RES\
/[
I/
VCC
AS8SER128K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.

Rev. 4.5 2/03
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PAGE WRITE TIMING WAVEFORM (WE\ CONTROLLED)
ress(® ’
ﬁgotlo A16 X / / X : X / / X

b <t—tAH <BL,
le=\Wp -] / /o
o Qmm e\
ca = = by
//
y“tC‘)ES'J ‘ “ﬂtOEH )
OE\ J | / /

RDY/Busy\

RP

—n /
/]
/
RES\ ¢
« RES )
_ /
Vv

PAGE WRITE TIMING WAVEFORM (CE\ CONTROLLED)

Address® '/
iy | XX XX
cE\ f\_/‘ TN
WE\ t/W/C
‘—WIOEH ' .
OE\ J //
D, - / HIGI—t|-Z
« ‘DW -»!
RDY/Busy\ Jr—
tep /

D 7/
/
RES\ t
« RES

_ /
VCC

AS8SER128K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 45 2/03 8
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DATA POLLING TIMING WAVEFORM
s AN XA
CE\ _\_/ 7/

i t.m [/

WE _\_/ CE—»| t \< _
t OES—*

«——"OEH /)

OE\ 7/
@
toe" L tow

NO7 —@ ( Dout X // Dout X

. N >

NOTES:
1.t andt . aredefined asthe time at which the outputs achieve the open circuit conditions and are no longer driven.

2. Usethisdevice in longer cycle than this value.

3. t,.must be longer than this value unless polling techniques or RDY/Busy\ are used. This device automatically com-
pletes the internal write operation within this value.

4. Next read or write operation can be initiated after t_ if polling techniques or RDY/Busy\ are used.

5. This parameter is sampled and not 100% tested.

6. A7to Al6 are page addresses and must be same within the page write operation.

7. See AC read characteristics.

AS8SER128K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.

Rev. 45 2/03
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TOGGLE BIT

This device provides another function to determine the internal programming cycle. If the EEPROM is set to read mode
during the internal programming cycle, 1/06 will charge from "1" to "0" (toggling) for each read. When the internal pro-
gramming cycle is finished, toggling of 1/06 will stop and the device can be accessible for next read or program.

TOGGLE BIT WAVEFORM Noxt Mode
\ 7 s
Address X / / X

CE

CE\ <
N /AN VANV S
WE\ —\_7 /s \

—
W)

t 3 —
OE\ *OE*/—\—/—/ —
OEH
1/O6 Din 7#Dout’ Dout I’ Dout® Dout
' < Low >
< tWC >

NOTES:

1) 1/O6 beginning stateis"1".

2) 1/06 ending state will vary.

3) See AC read characteristics.

4) Any locations can be used, but the address must be fixed.

SOFTWARE DATA PROTECTION TIMING WAVEFORM (In protection mode)

/ /] /
VCC
——
e/ SN NS\
L
wa_ /" S S\
« lBic e e e lBic twe
Address 5555 AAAA or 5555 WrityAddr&ss*
2AAA
Data (each byte) AA 55 A0 Write Data

* During this write cycle, data is physically written to the address provided.

AS8SER128K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 4.5 2/03 10
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SOFTWARE DATA PROTECTION TIMING WAVEFORM (In non-protection mode)

Vee J

Normal

<—tWC — activemode
—>

VA VAVAVAVAVAW "\

A VAVAVAVAVAY

Address 5555 AAAA 5555 5555 AAAA 5555
or or
2AAA 2AAA
Data (each byte) AA 55 80 AA 55 20
FUNCTIONAL DESCRIPTION

Automatic Page Write

Page-mode write feature allows 1 to 128 bytes of data to be
written into the EEPROM in a single write cycle. Following
theinitial byte cycle, an additional 1 to 128 bytes can be writ-
ten in the same manner. Each additional byte load cycle must
be started within 30us from the preceding falling edge of WE\
or CE\. When CE\ or WE\ is kept high for 100us after data
input, the EEPROM enters write mode automatically and the
input data are written into the EEPROM.

DATA\ Polling

DATAN\ palling allows the status of the EEPROM to be deter-
mined. If EEPROM is set to read mode during the write cycle,
an inversion of the last byte of datato be loaded outputs from
I/0's 7, 15, 23, and 31 to indicate that the EEPROM is per-
forming a write operation.

RDY/Busy\ Signal

RDY/Busy\ signal' aso alows status,of the EEPROM to be
determined. The RDY/Busy\ signal has high impedance ex-
cept in write cycle and is lowered to V, after the first write
signal. Attheend of writecycle, the RDY /Busy\ signal changes
state to high impedance.

RES\ Signal

When RES\ is low, the EEPROM cannot be read or pro-
grammed. Therefore, data can be protected by keeping RES\
low when V . is switched. RES\ should be high during read
and programming because it doesn't provide alatch function.
See timing diagram below.

RES\ Signal Diagram

CcC

Read inhibit

RES\

Read inhibit

Program inhibit

Program inhibit

ASBER128K32
Rev. 4.5 2/03

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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WE)\, CE\ Pin Operation

During a write cycle, address are latched by the falling edge
of WE\ or CE\, and data is latched by the rising edge of WE\
or CE\.

Write/Erase Endurance and Data Retention Time
The endurance is 10* cycles in case of the page programming

and 10° cyclesin case of the byte programming (1% cumula-
tive failure rate). The data retention time is more than 10
yearswhen adevice is page-programmed lessthan 10*cycles.

RDY/Busy\ SIGNAL

RDY/Busy\ signal also allows status of the EEPROM to
be determined;»The RDY/Busy\ signal has high impedance
exceptinwritecycleandisloweredtoV , after thefirst write
signal. At the end of the write cycle, the RDY./Busy\ signal
changes state to high impedance. This allows many 58C1001
devices RDY/Busy\ signa lines to be wired-OR together.

PROGRAMMING/ERASE

The58C1001 doesNOT employ aBULK -erase function.
Thememory cellscan be programmed ‘0" or “1’. A writecycle
performs the function of erase & write on every cycle with
the erase being transparent to the user. Theinternal erase data
state is considered to be ‘1’. To program the memory array
with background of ALL 0's or All 1's, the user would
program this data using the page mode write operation to
program all 1024 128-byte pages.

Data Protection
1. Data Protection against Noise on Control Pins (CE\,
OE\, WE\) During Operation

During readout or standby, noise on the control pins
may act as atrigger and turn the EEPROM to programming
mode by mistake. To prevent this phenomenon, this device

has a noise cancellation function that cuts noiseif itswidth is
20ns or less in program mode.

Be careful not to allow noise of a width more than
20ns on the control pins. See Diagram 1 below.

2. Data Protection at VCC On/Off

When V . is turned on or off, noise on the control
pins generated by external circuits (CPU, etc.) may act as a
trigger and turn the EEPROM to program mode by mistake.
To prevent this unintentional programming, the EEPROM must
be kept in an unprogrammable state while the CPR isin an
unstable state.

NOTE: The EEPROM should be kept in

unprogrammable state during V .. on/off by using CPU RE-
SET signal. Seethetiming diagram below.

DIAGRAM 1
';l'-\."l: — — . - i
CE vl ov
foy Vik
{}E_ M e [R"
20 5 max

DATA PROTECTION AT V.. ON/OFF

CcC

CPU
RESET

*Unprogramnmeble

*Unprogrammable

ASBER128K32

Rev. 45 2/03
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Data Protection Cont.
a. Protection by RES

The unprogrammable state can be realized by the
CPU'sreset signal inputs directly to the EEPROM's RES pin.
RES should be kept V ¢ level during V . on/off.

The EEPROM brakes off programming operation
when RES becomes low, programming operation doesn't fin-
ish correctly in case that RES falls low during programming
operation. RES should be kept high for 10ms after the last
datainputs. Seethe timing diagram below.

3. Software data protection

To prevent unintentional programming, this device
has the software data protection (SDP) mode. The SDP is
enabled by inputting the 3 bytes code and write data in
Chart 1. SDPisnot enabled if only the 3 bytes codeis input.

To program data in the SDP enable mode, 3 bytes code must
be input before write data. This 4th cycle during write is
required to initiate the SDP and physically writes the address
and data. Whilein SDP the entire array is protected in which
writes can only occur if the exact SDP sequence is
re-executed or the unprotect sequence is executed.

The SDP is disabled by inputting the 6 bytes codein
Chart 2. Note that, if datais input in the SDP disable cycle,
data can not be written.

The software data protection is not enabled at the
shipment.

NOTE: These are some differences between ASl's
and other company's for enable/disable sequence of software
dataprotection. If these are any questions, please contact ASI.

PROTECTION BY RES\
Vee \
REQ\ — |/ N
. Program inhibit Prc%ram inhibit
WE\ or CE\
P min= 100p min 10 ms min
CHART 1 CHART 2
Address Data Address Data
(each Byte) (each Byte)

5555 AA 5555 Af
AAAA or 2AAA 55 AAAA or 2AAA 5 f
51155 A¢0 5155 Sf
Write Address Write Data} Normal datainput 5955 Af\
AAAA or 2AAA 55
5555 20

ASBER128K32

Rev. 45 2/03
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MECHANICAL DEFINITIONS*
ASI Case #703 (Package Designator Q)
< 4x D2
* DETAIL A
< 4xD >
R
- 7}74 - A2
=) Joe
* L1
SEE DETAIL A
N %= L
b y ]
ASI| PACKAGE SPECIFICATIONS
SYMBOL MIN MAX
A 0.123 0.200
Al 0.118 0.186
A2 0.000 0.020
b 0.013 0.017
B 0.010 REF
D 0.800 BSC
D1 0.870 0.890
D2 0.980 1.000
D3 0.936 0.956
e 0.050 BSC
R 0.005
L1 0.035 0.045

*All measurements are in inches.

ASBER128K32
Rev. 4.5 2/03
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MECHANICAL DEFINITIONS*

ASI| Case (Package Designator QB)

fom W W e B e B B e B e B e e B B e W e e B e B e B e

0.900

e 0 e 0 e e e e e O e Y e O O
I g gy

0.320

0.200
v

DETAILA

' 0.008(+0.002)
0035(+0008), — [ v 0.015(+0.005)
T f

*All measurements are in inches.

AS8SER128K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 4.5 2/03 1 5
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ORDERING INFORMATION

EXAMPLE: AS8ER128K32Q-15/IT

Device Number Package Speed Process
Type ns
ASBER128K32 Q -150 [*
ASBER128K32 Q -200 [*
ASB8ER128K32 Q -250 [*

EXAMPLE: AS8ER128K32QB-250/XT

Device Number egiase Speed Process
Type ns
ASBER128K32 QB -150 [*
ASBER128K32 QB -200 [*
ASBER128K32 QB -250 /*

*AVAILABLE PROCESSES

IT =Industrial Temperature Range -40°C to +85°C
XT = Extended Temperature Range -55°C to +125°C
883C =Full Military Processing -55°C to +125°C

AS8ER128K32
Rev. 4.5 2/03

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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ASI TO DSCC PART NUMBER
CROSS REFERENCE*

Package Designator Q

AS| Part # SMD Part
ASBER128K 32Q-250/883C 5962-9458507HM X
ASBER128K 32Q-200/883C 5962-9458508HM X
ASBER128K 32Q-150/883C 5962-9458509HM X

Package Designator QB

ASIPart # SMD Part
ASBER128K 320B-250/883C 5962-9458507HZC
ASBER128K 320QB-200/883C 5962-9458508HZC
ASBER128K320B-150/883C 5962-9458509HZC

* AS part number is for reference only. Orders received referencing the SMD part number will be processed per the SMD.

ASBER128K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 4.5 2/03 17



