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6escription

The PUMA67E4001/Ais a4MbitCMOS
EEPROM module ina JEDEC 68 pin J leaded
Ceramic Surface Mount Substrate. Accesstimes
0f120, 150, 170and 200ns are available. The
outputwidthis user configerableas8, 16, or 32
bits wide using CS1-4 and is available in two
pinoutoptions, single WE or WE1-4 (version /A).
Pagewrite (128 bytes)is performedin5ms
(typical). The device also features both hardware
and software data protection with DATA pollingand
Toggle bitindication of end of write . Write cycle
enduranceis 10,000 Erase/Write cycleswitha
dataretentiontime of 100 years.

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

e

4,194,304 bit CMOS EEPROM Module \
Features

¢ AccessTimesof120/150/170/200ns.

* UserConfigurableas 8 / 16 / 32 bitwide output.

* OperatingPower 445/830/1600 mW (max).

+ JEDECG68') Ceramic Surface Mount Substrate,
available in two pinouts : Single WE, WE1~4 is
versionA.

* Byteand Page Write (128 Bytes) in 5ms typical with
DATAPollingand Toggle bit indication of end of
Write.

* Hardware and Software Data Protection.

* Endurance of 10* Erase/Write Cycles and Data
Retention Time of 100 years.

+ Canbe processed inaccordance with MIL-STD-88§
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DC OPERATING CONDITIONS
|Absolute Maximum Ratings @

Operating Temperature Torr -55t0+125 C
Storage Temperature Tsre -65 to+150 'C
Inputvoltages (including N.C. pins) with Respectto GND Vi -0.6t0+6.25 \
Outputvoltages with respectto 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 rating conditions for extended periods
may affect device reliability.

Recommended Operating Conditions. ;
min typ

DC Power Supply Voltage Vee 45 50 55 \
Input Low Voltage V. -1.0 - 08 \
InputHigh Voltage Vi 20 - Vetl  V
Operating Temp Range T, 0 . 70 C
Ty -40 - 8 "C (1 Suffix)
Tam -55 . 125 ‘C(M, MB Suffix)
[DC Electrical Characteristics (T,=-55°C to +125°C,V, =5V & 1 L S
Parameter Symbol  Test Condition min  max  Unit
Input Leakage Current Iy VW=GNDtoV . +1 - 40 pA
Output Leakage Current 32bit I, V,,=GNDtoV,, CS®V=V,, - 40 pA
Operating Supply Current 32bit 1., C_S(U:CTIE:VIL,W_E:V,H, lour=0OmA, f=5MHz® - 320 mA
lebit 1., Asabove - 166 mA
8bit 1., Asabove - & mA
Standby Supply Current  TTLlevels I, @E 2.0Vto V  +1V - 12 mA
CMOS levels 1, CS®=V_-0.3VtoV +1V - 12 mA
Output Low Voltage Voo  lo=2.1mA . 045 Vv
OutputHigh Voltage Vo  lon=-400pA. 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 singlyfor 8 bit mode.

(2) Alsofor WEL~4 onthe PUMA67E4001A version. Additionally, WE1~4 are accessed as in note (1) above.

|Capacitance (T,=25°C, /=1 MHz)Note: These parameters are calculated, not measured.

Parameter Symbol  Test Condition typ max  Unit
Input Capacitance CS1~4, WE1~4® Ci V=0V - 20 pF

OtherInputs Cina V=0V - 2  pF
Output Capacitance Cour  Vour=0V - 2 pF

Notes: (1) Onthe PUMA67E4001Aversiononly.
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AC OPERATING CONDITIONS
Read Cycle e Gata
© 5 17 2

Parameter Symnbol min max min max min max min max Unit
Read Cycle Time tec - - 1 - 17 - 20 - ns
AddressAccess Time tia - 1220 - 150 170 20 ns
Chip Select Access Time tes - 120 - 150 170 200 ns
OutputEnable Access Time toe 0 e O © O N 0 & ns
Chip Select High toHigh Z Output (1) t, 0 50 0 50 0 50 0 0 ns
OutputEnable HightoHigh ZOutput(1) t, 0 50 0 50 0 0 0 0 ns
Chip Select Lowto Active OQutput (1) t, 0 0 0 0 ns
Output Enable Lowto Active Output(1) t,, 0 0 0 0 ns
OutputHold from Address Change ton 0 0 0 0 ns

Notes:(1) t,, max.andt, ,max. are measuredwith CL =5pF, from the pointwhen Chip Select or Output Enable return high

(whicheveroccursfirst)tothetimewhen the outputs are nolonger driven. t,,and t,,, are shownfor reference only:
theyare characterized and nottested.

W" iteCycle =~ L S .
Parameter min typ max Unit
Write Cycle Time twe - - 10 ms
Address Set-up Time tas 0 ns
Address Hold Time t 0 ns
OutputEnable Set-up Time toes 0 ns
Output Enable Hold Time toen 0 ns
Chip Select Set-up Time tes 0 ns
Chip SelectHold Time ten 0 ns
Write Pulse Width tye 100 ns
Write Enable High Recovery topn 50 ns
DataSet-upTime tos 0 ns
DataHold Time ton 0 - - ns
Byte Load Cycle tac - - 150 us
AC Test Conditions .~ oOutputTestload

*nput pulse levels: OVto 3.0V IO Pin 6450

*Inputriseandfalltimes: 10ns

*|nputand Outputtimingreference levels: 1.5V 100pF 176V

*Qutputload: 1 TTL gate + 100pF —|_

*V .=5V+10% —_
Mosaic Semiconductor, Inc., 7420 Carrolt Rd. Suite 300, San Diego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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AC Write Waveform - WE Controlled
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Page Mode Write Waveform- .~
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Note: A8throughAl6 mustspecify the page address duringeach high to low transition of Write Enable (or Chip select).
Output Enable must be high only when Write Enable and Chip Select are both low.

Read Cycle Timing Waveform
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DATA Polling Waveform =~
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Device Operation. : b : e b
Thefollowing descnptlon deaISW|th the PUMA 67E4001 device, W|th the referencestoWE meanlngWE1~4 on
the PUMA67E4001Apart
'Read e e L :“‘l

The PUMA 67E4001 read operatlons are |nlt|ated by both Output Enable and Chlp Select LOW The read operatlon
is terminated by either Chip Select or Output Enable returning HIGH. This 2-line control architecture elimanates

bus contentioninasystemenvironment. The databus will be in a highimpendence state when either Output Enable
or Chip Select is HIGH.

Write operatlons are mltated when both Chlp Select and Wnte Enable are LOW and Output Enable is H IGH The
PUMAG67E4001 supports both a Chip Selectand Write Enable controlled write cycle. Thatis, theaddressis latched
by the 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, will automatically continue to completion, typically within 5 ms.

Page Mode Write iy

The page write feature of the PUMA 67E4001 allows the entire memory tobe wrltten in 5 seconds Page erte
allows 128 bytes of data to be written prior to the internal programming cycle. The hostcanfetch datafromanother
location withinthe system during a page write operation (change the source address), but the page address (A8

through A16)for each subsequentvalid write cycle to the part during this operation must be the same as the initial
page address.

The page writemode can beinitiated during any write operation. Followingthe initial byte write cycle, the hostcan
writeup to 128 bytes in the same manner as the first byte written. Each successive byte load cycle, started by
the Write Enable HIGH to LOW transition, must begin within 150 us of the falling edge ofthe 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

The PUMA 67E4001 features DATA Polhng toindicate if he wrlte cycle is comp|eted Durlng the |nterna|
programming cycle, any attempt to read the last byte written will produce the compliment of that dataon D7. Once
the programming is complete, D7 will refect the true data. Note: Ifthe the PUMA67E4001 is in a protected state
and anillegal write operationis attempted DATA Polling will not operate.

TOGGLE bit

Inadditionto DATA polling, another method is provuded to determme the end of a Wnte Cycle Du rmg a wnte
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.

Hardware Data Protectlon

The PUMAG67E4001 providesthree harware featu res to protect nonvololltlle data from madvertentwntes

+ Noise Protection - A Write Enable pulse less than 15 ns will notinditiate a write cycle.
* DefaultV . Sence - Allfunctions are inhabited whenV_.<3.6 V.

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

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

The PUMAG67E4001 canbe automatlcally protected du rlng power up and power- down W|thoutthe need forexternal
circuits by employing the software data protectfeature. The internal software data protection circuitis enabled after

thefirstwrite operation utilizing the software algorithm. This circuitis nonvolatile and will remain set for the life of
the device unless the reset command isissued.

Oncethe software protectionis enabled, the PUMA 67E4001 is also protected againstinadvertent and accidental
writesinthat, the software algorithm must be issued prior towriting additional data to the device.

|Operating Modes. -

Thetable below showsthe Ioglc inputs required to control the operatlon ofthe PUMAG67E4001.

MODE CS | OE | WE| OUTPUTS
Read 0 0| 1| DataOut
Write 0| I'| 0O Datain |
Standby 1 X | X | Floating
Write Inhibit [ X | X | 1
X 0 X
0=V, : 1=V, X=V, orV,

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diego, CA 92121
M L353379 0002859 32 N
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Software Algorithms

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

enablingthe hosttowritefromfrom 1 to 128 bytes of data. Once the page load cycle has been completed, thedevice
will automatically be returned to the data protected state

Software Data Protection Algorithm . -~ Sl s
Regardless of wheather the device has been protected or not, once the software data protected aglorithmisused
andthedatais written, the PUMA 67E4001 willautomatically disable further writes unless another command is

issuedto cancelit. If no further commands areissued the PUMA 67E4001 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 ADDRES{4)

[ LOAD LAST BYTE

TO
LAST ADDRESS ENTER DATA
PROTECT
STATE

Notes:
(1) DataFormat!/07-1/00(Hex);
Once initiated, this sequence of write operations should not be interrupted.
(2) Enable Write Protect state will be initiated at end of write even if no other data is loaded.

(3) DisableWrite Protect state will be initiated at end of write period even if no other datais loaded.
(4) 1to 128 bytesofdata maybeloaded.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diego, CA 92121 Tel: 819.271.4565 Fax: 619.271.6058
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Software DataProtectDisable . R e
Inthe event the user wants to deactivate the software data protectionfeature fortestingor reprogramminginan

E2PROM programmer. The following sixstep algorithmwill reset the internal protection circuit. Aftert,., the PUMA
67E4001 will be instandard 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 (4)
LOAD LLAST BYTE
TO
LAST ADDRESS
Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diego, CA 92121 Tel 619.271.4565 Fax: 619.271.6058
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Package Details Dimensions in inches. Lead finis

25.40 (1.000) sq.

24.89 (0.980) sq.

1.35 (0.053) 24.99 (0.984) sq.

0.94 (0.037)

5.13
(0.202) max

24.49 (0.964) sq.

o - .

21.37 (0.840)
21.08 (0.830)

/_/10.10 (0.004)
R=0.76 (0.030) typ.

Pl

1.27

F 0050 tp.

—l- 0.43

(0.017) typ.

0.64

(0.025) min

g8
—_— =
)

5'%
o |e
e e
5|5
R IR

24.13 (0.950) sq.
23.11 (0.910) sq

Pin Definifion version /A

DO 60[1 D16
p1c 11 500 D17
D2d] 12 s8p D18
D3 13 570 D19
Dad 14 s6h D20
D50 15 550 D21
bed 16 PUMA 67E4001A  box

anord 18 VIEW 225 N
D8 19 FROM 510 D24
D 50h D25

D1(g) 2? ABOVE 493 D26

D11 22 480 D27

Di2d 23 47h D28

D130 24 46 D29

D140 25 451 D30

D15d 26 44 D31

27 28 2030 31 32 33 34 35 36 37 38 30 40 41 42 43
OO0 000000 Uouogguoggogag
LR T B FMEEE
><<<<<<8IO.82‘§'§§252

—

|

128K x 8
EEPROM

128K x 8
EEPROM

128K x 8
EEPROM

128K x 8
EEPROM

o5t —

CS2
Cs3

— 1 ]

cs4

Do~7 —

D8-~15

D16~23
D24-31
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|Military Screening Procedure

MultiChip Screening Flow for high reliability product is in accordance with Mil-883 method 5004 .
MB MULTICHIP MODULE SCREENING FLOW

Visual and Mechanical

Internal visual 2010 Condition B or manufacturers equivalent 100%

Temperaturecycle 1010 Condition C(10 Cycles,-65°C to +150°C) 100%

Constantacceleration 2001 Condition B(Y1 &Y2)(10,000g) 1009,

Endurance

Write Cycle endurance and As per Internal Specification.

Data Retention performance

Burn-In

Pre-Burn-inelectrical Perapplicable device specifications at T,=+25°C 100%

Burn-in T,=+125°C,160hrs min 100%

Final Electrical Tests Perapplicable Device Specification

Static(DC) a)@T,=+25°Cand power supply extremes 1009%,
b) @ temperature and power supply extremes 100%,

Functional a)@T,=+25°C and power supply extremes 100%,
b) @ temperature and power supply extremes 100%

Switching (AC) a)@T,=+25°Cand power supply extremes 100%
b) @ temperature and power supply extremes 100%

Percent Defective allowable (PDA) Calculated at post-burn-inat T,=+25°C 10%

Hermeticity 1014

Fine Condition A 1009,

Gross ConditionC 100%

Quality Conformance Per Applicable Device Specification Sample

External Visual 2009 Per vendor or customer specification 100%,

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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[Orderinglnformation

PUMA 67]E4|'001|A|YL_J'15E
LEndurance Blank = 10k Cycles
E = 100k Cycles
Speed 12 =120ns
15 =150ns
17 =170ns
20 =200ns

Temp.range/screening  Blank = Commercial Temperature
= Industrial Temperature
M = Military Temperature
MB = Screenedinaccordancewith

MIL-STD-883
—— Special Features Blank = WE
A =WE1~4.

Organisation 4001 = 128Kx32,userconfigurable
as256Kx16and512Kx8

Memory Type E = EEPROM

Package PUMAG7 = 68pin"J'Leaded Ceramic
Surface Mount Module.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diego, CA 92121
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