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ﬁ)escription

The PUMAG67E1001/Aisa 1MbitCMOS
EEPROM module in a JEDEC 68 pin J leaded
Ceramic Surface Mount Substrate. Accesstimes
of90and 120 ns are available.The output width is
user configurableas 8, 16, or 32 bits wide using
CS1-4andisavailable intwo pinout options,
single WE or WE1-4 (version /A). Page write (64
bytes)is performed in 10 ms (typical). Thedevice
alsofeatures both hardware and software data
protectionwith DATA pollingand Toggle bit
indication of end of write . Write cycle endurance
is 10,000 Erase/Write cycles with adataretention
time of 10years.

The device may be screened in accordance with
MIL-STD-883 or with BS9400 requirements.

~

1,048,576 bit CMOS EEPROM Module
Features

Access Times of90/120ns.

User Configurableas 8 / 16 / 32 bitwide output.
OperatingPower 490/915/1760 mW (max).

JEDEC 68'J' Ceramic Surface Mount Substrate,
availablein two pinouts : Single WE, WE1~4 is
versionA.

Byte and Page Write (64 Bytes)in 5ms typical with
DATAPollingand Toggle bit indication ofend of
Write.

Hardware and Software Data Protection.

Endurance of 10* Erase/Write Cycles and Data
Retention Time of 10 years.

Canbe processed in accordance with MIL-STD-88§;
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Block Diagram ) Pin Definition N
(see page 12 for Block Diagram of option /A) (see page 12 for Pin Definition of option /7A)
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DC OPERATING CONDITIONS
Absolute Maximum Ratings®

Operating Temperature Torr -55t0+125 C
Storage Temperature Tsra -65 to+150 C
Inputvoltages (including N.C. pins)with Respectto GND Vi -0.6t0+6.25 \'
Outputvoltages withrespectto GND Vour -0.6toV +06 V

Notes: (1) Stresses above those listed may cause permanent damage to the device. This is a stress rating only and
functional operation of the device at these or any other conditions above those indicated in the operational

sections of this specification is notimplied. Exposure to absolute maximum ratingconditions for extended periods
may affect device reliability.

[Recommended Operating Conditions

min typ max

DC Power Supply Voltage Vee 45 50 55 \
Input Low Voltage Vi 0.6 - 038 \
InputHigh Voltage Vi 20 - Ve t0.75 V
Operating Temp Range T, 0 - 70 C
T, -40 . &5 "C (1 Suffix)
L -55 - 125 ‘C(M, MB Suffix)
DC Electrical Characteristics (T,='55°C to +125°C,V_.=5V , ; - o
Parameter Symbol  TestCondition min  max  Unit
Input Leakage Current AO-Al4,OE l, V,,=GNDtoV,+0.75 . 40 pA
CS1~4,WE® |, V,=GNDtoV,+0.75 : 10 pA
Output Leakage Current lo  V,,=GNDtoV,, CSW=V - 40 pA
Operating Supply Current 32bit |, CS®=0E=V,,WE®@=V,,|,,,=0mA, f=5MHz - 320 mA
16bit 1., Asabove - 166 mA
8bit |, Asabove - & mA
Standby SupplyCurrent  TTLlevels | ~ TS®=2.0VtoV +0.75V - 12 mA
CMOS levels |, CS®=.0.3VtoV +0.75V - 12 mA
Output Low Voltage Voo 1o =6.0mA. . 045 VvV
Output High Voltage Vou  low=-4.0mA. 24 Vv

Notes (1) CSaboveareaccessed through CS1-4. These inputs must be operated simultaneously for 32 bit operation, in pairs
in 16 bit mode and singly for 8 bit mode.

(2) WE above refers to WE1~4 on the PUMA 67E1001A version. Additionally, WE1~4 are accessed as innote (1)
above.

|Capacitance (T,=25°C, f=1MH2z)Note: These parameters are calculated, notmeasured, . ]

Parameter Symbol Test Condition typ max  Unit
inputCapacitance ~ CS1~4,WE1~4® Cu V, =0V . 16 pF
Address, OE, WE Co V=0V - K pF
Output Capacitance 32Bitmode Cour Vour=0V . 2  pF
Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Di2ego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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AC READ CHARACTERISTICS

Read Cycle <]
D0 12

Parameter Symbol min  max  min max Unit

Read Cycle Time tee 20 120 ns

Address to Output Delay tace 0 120 ns

CS to Output Delay® s 0 120 ns

OE to Qutput Delay® toe 0 4 0 2 ns

CSorOEto Output Float@® te 0 45 0 %0 ns

Output Hold from OE, CS or ton 0 . 0 - ns

Address, (whichever occured first)

Notes: (1) CSmaybedelayeduptot, .-t afterthe address transition withoutimpact on e
2 OE may be delayed up tot, - t after the falling edge of CS without impact on torbyt
address change withoutimpactont,
(3) t, isspecified from OE or CS whlchever occurs first.

(4) This parameteris only sampled and is not 100% tested.

ace Lo afteran

[Write Cycle - , | i o
Parameter Symbol min typ max Unit

Address, OE Set-up Time tas toes 0 ns

AddressHoid Time t 50 ns

Chip Select Set-up Time tes 0 ns

Chip SelectHold Time te, 0 ns

Write Pulse Width (WE or CS) twe 100 ns

DataSet-up Time o5 %0 ns

Data, OEHold Time o toen 0 ns

Timeto Data Valid tov NR® ns

Note: (1) NR = No Restriction

Page Mode Write Cycle | o .
Parameter min typ max Unit
Write Cycle Time - 5 10 ms
Address Set-up Time ts 0 . ns
Address Hold Time t 50 ns
Data Set-up Time tos 50 ns
DataHold Time to, 0 ns
Write Pulse Width tyr 100 - . ns
Byte Load Cycle Time toc - - 150 HS
Write Pulse High Width o1 50 ns
DATA Polling Characteristics®

Parameter Symbol min typ max Unit
DataHold Time to 0 ns
OE Hold Time toen 0o - - ns
OE to Output Delay toe - - 70 ns
Write Recovery Time tur 0 - - ns

Note: (1) These parameters are sampled and not 100% tested.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San D{)c)ego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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[Toggle BitCharacteristicst250

Parameter Symbol min typ max Unit
DataHold Time ton D ns
OEHoldTime tos D . . ns
OEtoOutput Delay toe . . D ns
OE HighPulse toe 1D ns
Write Recovery Time twr 0 ns

Note: (1) These parameters are sampled and not 1009, tested.
(2) Toggling either OE or CS, or both OE and CS will operate toggle bit.
(3)Beginningand ending state of I/06 will vary.
(4) Any address location may be used but the address should notvary.

AC Test Conditions = OutputTesttoad =~ =

*Input pulse levels: OVto 3.0V

1/0O Pin 6450
*Inputriseandfalitimes: 5ns
*|nputand Output timingreference levels: 1.5V 100pF 176V
*Qutput load: 1 TTL gate + 100pF T
*V .=5V+10% —

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Difgo. CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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Read Cycle Timing Waveform -
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AC Write Waveform - CS Controlled ® .
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Note: (1) A6throughAl4 mustspecify the page address duringeach high to low transition of WE (orCS1~4).
(2) OE must be high only when WE and CS1~4 are both low.
(3) WEabovereferstoWE1~4onthe Puma67E1001A

Mosaic Semiconductor, Inc., 7420 Carroli Rd. Suite 300, San Diego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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|DATA Polling Waveform

|Software Protected Write Waveform'
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Notes: (1) A6 through A14 must specify the page address during each high to low transition ofWE(orCSl 4).
(2) OE must be high only when WE and CS1~4 are both fow.
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OE .
Vie tS tH |

tw
WE

ty=t,=5us(min) t,=10ms(min) V,=12V+0.5V
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Device Operation -~~~ .. . e a
Thefollowing description deals with the PUMA 67E1001 device, with the references toWE meaning WE 1~4
onthe PUMAG67E1001A part.

Read G Gl e R e R e S
The PUMAG7E1001 read operationsareinitiated by both Output Enable and Chip Select LOW. Theread operation
isterminated by either Chip Select or Output Enable returning HIGH. This 2-line control architecture elimanates

bus contentionina system environment. The data bus will be ina high impendence state when either Output Enable
orChip Selectis HIGH.

Write. ST e s e R T e T ]
Write operations are initated when both Chip Select and Write Enable are LOW and Output Enable is HIGH. The
PUMA67E1001 supports botha Chip Selectand Write Enable controlled write cycle. Thatis, the address is latched
bythe falling edge of either Chip Select or Write Enable, whichever occurs last. Similarly, the datais latched

internally by the rising edge of either Chip Select or Write Enable, whichever occurs first. Abyte write operation,
onceinitiated, willautomatically continue to completion, typically within 5 ms.

PageModeWrite = ' e e ]
The page write feature of the PUMA67E1001 allows the entire memory to be writtenin 2.5 seconds. Page Write
allows 64 bytes of data to be written prior to the internal programming cycle. The host canfetch datafrom another

location within the system during a page write operation (change the source address), but the page address (A6

through Al4)foreach subsequentvalid write cycle tothe part during this operation must be the same as the initial
page address.

The page write mode can be initiated during any write operation. Followingthe initial byte write cycle, thehostcan
write up to 64 bytes inthe same manner as the first byte written. Eachsuccessive byte load cycle, started bythe
Write Enable HIGH to LOW transition, must begin within 150 us of the falling edge of the preceding Write Enable.
If a subsequent Write Enable HIGH to LOW transition is not detected within 150 ps, the internal automatic
programmingcycle willcommence.

DATA Polling =~ e LR i T L G
The PUMA 67E1001 features DATA Polling to indicate if the write cycle is completed. During the internal
programming cycle, any attemptto read the last byte written will produce the compliment of that data on D7. Once

the programmingis complete, D7 will refect the true data. Note: ifthe the PUMAG7E1001 isina protected state
and anillegal write operation is attempted DATA Polling will not operate.

TOGGLE'bit: T

Inaddition to DATA polling, another met‘hod is provided to determine the end of a Write Cycle. During a write
operation successive attempts to read datawill resultin D6 toggling between 1 and 0. Once awrite is complete,
this toggling will stop and valid data will be read.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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|Hardware DataProtection =~

The PUMAG7E1001 provides harwaré f.eatu res fo protect nonvololitilevdata from inadve&éntwrites.

 Noise Protection - A Write Enable pulse less than 15 ns will notinditiate a write cycle.
Default V., Sense - Allfunctions are inhabited when Ve <3.8V.

Write Inhibit - Holding either Output Enable LOW, Write Enable HIGH or Chip Select HIGH will prevent an
inadvertent write cycle during power on or power off, maintaining data integrity.

* Atpoweron, thedevice times out 5ms before allowing a Write.

Software Data Protection e e e e
The PUMA67E1001 canbeautomatically protected during power-up and power-down without the need for external
circuits by employingthe software data protect feature. Theinternal software data protection circuitis enabled after

thefirstwrite operation utilizing the software algorithm. This circuit is nonvolatile and will remain set for the life of
the device unlessthe resetcommandisissued.

Once the software protectionis enabled, the PUMA67E1001 is also protected against inadvertent and accidental
writes inthat, the software algorithm must be issued prior to writing additional data to the device.

lﬁgéiia\:ting:ﬂbdesﬁg"f;ffffi—f e AT R e BT e e
The table below shows the logic inputs required to control the operation of the PUMA 67E1001.

MODE CS | OE | WE|OUTPUTS

Read 0 0 1 | Data Out

Write 0 I'| O] Datain

Standby/Write inhibit | 1 X | X | High-Z

Write Inhibit X X[ 1

X 0] X
Output Disable X 1 X | High-Z
Chip Erase" 0| 1| 0] High-Z

Notes: (1) OF must be 12.0V + 0.5V

|Device Indentification:

]
An extra 64 bytes of EEPROM memory are avaliable to the user for device identification, accessed by placing
12v+0.5Von A9 and using locations 7FCO, to 7FFF,,. These locations can be used duringtheinitial programming

of each EEPROM torecord data such as issue number and release date, and subsequent reprogramming can
change these locations to record the alterations performed.

All of the memory locations onthe PUMA67E1001 canbeerased in 10 ms by placing 12.0v+0.5V onto OE and
controllingWE and CS to follow the Chip Erase timing characteristics. This functionwill operateevenifthe module
isin Software Data Protection Mode as explained later.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Dlieogo, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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Software Algorithms @ - ..

Selecting the software data protection mode requires the host systemto precede datawrite operations bya sefies
of three write operations to three specfic addresses. The three byte sequence opens the page write window

enablingthe host to write from from 1 to 64 bytes of data. Once the page load cycle has been completed, the device
willautomatically be returnedto the data protected state

Software Data Protection Algorithm

Regardless of wheatherthe device has been protécted ornot, oncé the softwaredata proteéted aglorithmisused
andthe data is written, the PUMA67E1001 will automatically disable further writes unless another commandis

issuedto cancelit. If nofurther commands are issued the PUMA 6 7E1001 will be write protected during power-
down and any subsequent power-up.

LOAD DATA AA
TO
ADDRESS 5555

LOAD DATA 55
TO
ADDRESS 2AAA

LOAD DATA A0
TO
ADDRESS 5555

WRITES
ENABLED(2)
LOAD DATA XX
TO
ANY ADDRESS(®)
LOAD LAST BYTE
TO
LAST ADDRESS ENTER DATA
PROTECT
STATE

Notes:

(1) DataFormat!/00-1/07 (Hex);

Addressformat AO-Al4 (Hex)

Once initiated, this sequence of write operations should not be interrupted.
(2)Write Protect state will be activated at end of write even if no other datais loaded.
(3) WriteProtect state will be disabled at end of write period even if no other datais loaded.
(4) 1to64 bytesofdataareloaded.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Ditigo, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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Software Data Protect Disable

Inthe eventthe user wants to deactivate the sbftwafe data protection feature for testing or reprogramminginan

E2PROM programmer. The following six step algorithmwill reset the internal protection circuit. Aftert,., the PUMA
67E1001 willbein standard operating mode.

LOAD DATA AA
TO
ADDRESS 5555

LOAD DATA 55
TO
ADDRESS 2AAA

LOAD DATA 80
TO
ADDRESS 5555

LOAD DATA AA
TO
ADDRESS 5555

LOAD DATA 55
TO
ADDRESS2AAA

LOAD DATA 20
TO

ADDRESS 5555 EXIT DATA

PROTECT
STATE (3)

LOAD DATA XX
TO @
ANY ADDRESS

LOAD LAST BYTE
TO
LAST ADDRESS

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Dliezgo, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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Chip Erase Waveform .~

— tw
WE

ts=t,=5us(min) t,=10ms(min) V, =12V+0.5V

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diego, CA 92121
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|Package Details Dimensions in inches. Lead finish gold

25.40 (1.000) sq.

24.89 (0.980) sq. 5.08 /_7|0.10 (0.004
1.35(0.053) 24.99 (0.985) sq. (0.200) max =100

24.49 (0.965) <q. R=0.76 (0.030) typ.
y ] B=0.76 (0.030) typ. _

0.94 (0.037)

A4

1.27

I (0.050) typ.

g\g g% g8
@ | @ __l_ 5|8 &g
Sle 0.43 S|r Bl
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Block Diagram version A_
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6 54 3 2 16867 666564636261 _
60P D16 OE
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550 D21
PUMA 67E1001A f o
53 32K x 8 32K x 8 32K x 8 32K x 8
VIEW 522 gi‘% EEPROM| |EEPROM| |EEPROM| |EEPROM
FROM s1h D24
ABOVE 500 D25 cs1 “
498 D26 css ———od 41
48p D27 ey
470 D28 csa
460 D29 007 — — 7
450 D30 D8-15
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[Military Screening Procedure:

erquChlp Screening Flow for high rehablhty productisin accordance wuth Mil-883 method 5004
MB MULTICHIP MODULE SCREENING FLOW
= _SCREEN : IE LEVEL
Visual and Mechamcal
Internal visual 2010 Condition B or manufacturers equivalent 100%
Temperaturecycie 1010 Condition C(10Cycles,-65°Cto +150°C) 100%
Constantacceleration 2001 Condition B(Y1 &Y2)(10,000g) 100%
Endurance
Write Cycle endurance and 10000 cycles as per MIL-STD 883 Method
Data Retention performance 1033 atambienttemperature followed by
72 hours minimum data retention bake at
150Cminimum
Burn-in
Pre-Burn-inelectrical Per applicable device specifications at T,=+25°C 100%
Burn-in T,=+125°C,160hrs min 1009,
Final Electrical Tests Per applicable Device Specification
Static(DC) a)@T,=+25°Cand power supply extremes 100%
b) @ temperature and power supply extremes 100%,
Functional a)@T,=+25°Cand power supply extremes 100%,
b) @ temperature and power supply extremes 100%
Switching (AC) a)@T,=+25°Cand power supply extremes 1000z,
b) @ temperature and power supply extremes 100%,
Percent Defective allowable (PDA) Calculated at post-burn-inat T,=+25°C 109
Hermeticity 1014
Fine Condition A 100%
Gross ConditionC 100%
Quality Conformance GroupA,B,C,Daccordingto MIL-STD 883 method | Sample
5005
External Visual 2009 Per vendor or customer specification 100%
Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Dli%go, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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|Ordering Information

PUMA67E1001AM'B 90

J[ppte

Speed 20
12

Temp.range/screening  Blank

M

vB

Special Features Blank
A

Organisation 1001
Memory Type E
Package PUMAG7

90 ns
120ns

Commercial Temperature

Industrial Temperature
Military Temperature
Screened in accordance with
MIL-STD-883

= WE

= WE1~4.

= 32Kx 32, userconfigurable
as64Kx16and 128Kx 8
EEPROM

68 pin"J"' Leaded Ceramic
Surface Mount Module.
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