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6escription

The PUMA67E4007/Ais a4Mbit CMOS EEPROM
ina JEDEC J-leaded Ceramic Surface Mount
Substrate. The output width isuser configurable as
8,16 or 32 bitswide usingCS1-4 -4andisavailable
with two pinout options, single WE or WE1-4
(version A). Access times available are 150, 170,
200, and 250ns. Page write (256 bytes) s performed
in 10ms with Toggle bitand DATA polling indication
of cycle completion.The device also features both
hardware and software data protectionand alow
power standby of 66mW maximum. Write cycle
endurance is 10,000 Erase/Write cycles with adata
retentiontime of 100 years.

Q/Iay be screened inaccordance with MIL-STD-883.

Features )
* Access Timesof150/170/200/250ns.

* UserConfigurableas 8 / 16 / 32 bitwide output.
OperatingPower 325/583/1100 mW (max).

* Low Power Standby 66mW (max).

» JEDEC68'J' Ceramic Surface Mount Substrate,

available in two pinouts : Single WE, WE1~4 is
versionA.

» Byteand Page Write (256 Bytes)in 10ms maximum
with DATA Polling and Toggle bit indication of end of
Write.

* Hardware and Software Data Protection.

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

Block Diagram 2\ (PinDefinition A
(see page 11 for Block Diagram of A version) (see page 11 for A version Pinout)
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V.. Power(+5V) GND  Ground
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DC OPERATING CONDITIONS

Voltage onany pin relative to GND \A -1.0to+7.0 \'
Storage Temperature Tse -65t0o+150 °C
Temperature Under Bias Tgas -65to+135 °C

Notes: (1) Stressesabovethoselisted may cause permanentdamagetothe device. This is a stress rating only and functional operation
ofthe device at those or any other conditions above those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended periods may affect devicereliability.

(2) V,can be -3.5V pulse of less than 20ns.

Parameter

Supply Voltage Vee 4.5 5.0 5.5 Vv
Input High Voltage Viu 2.0 - Veetl \
Input Low Voltage vV, 0.1 . 0.8 v
OperatingTemperature T, 0 - 70 °C
Ta 40 - 85 °C (Suffixl)
Tam -55 . 125 °C (SuffixM, MB)

5°C to+125°C Vo=

Parameter Symbol Test Condition min  max Unit

InputLeakage Current Address,OE,WE l;, Vin=GNDtoV, - 40 pA
CSL-4h,WE1-42 |, V, =GNDtoV, - 10 pA
Output Leakage Current lo  Vio=GNDtoV, CS=V, - 40 pA
Operating Supply Current becsz @zﬁzvlu V-E=V'H, l,,,=0mA, f=5MHz - 200 mA
lceis As above. - 1066 mA
l.cs  Asabove. . 59 mA
Standby SupplyCurrent  (TTLlevels) I, CS=V,,|,,,=OmA, Other Inputs=V,,, OE=V, - 12 mA
(CMOS levels)  Igg, CS=V,-0.3V,1,,=OmA, Other Inputs=V,, OE=V, - 2 mA
Output Low Voltage Vo lo=2.1mA. - 04 Vv
Output High Voltage Vou  low=-400pA. 24 - \Y

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) WEl~4 onthe PUMAG7E4007Aversion, which are accessed as in note (1) above.

Capacitance(V =5V+10%,T,=25°C,f=IMHz) -~
Parameter Symbol Test Condition typ max Unit

InputCapacitance  Address, OE Cu1 V=0V . 50 pF
CS1-4WE1-40  C. V=0V - 20 pF
I/0 Capacitance Co V,0=0V . 50 pF

Notes: (1) Onthe PUMA67E4007A version only.
This parameter is periodically sampled and not 1009, tested.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Dizego. CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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AC Test Conditions

*Input pulselevels: OVto 3.0V I/O Pin 6450

*|nputrise andfalltimes: 10ns W 26V
*Input and Output timingreferencelevels: 1.5V 100pF '
*Qutputload: See Diagram :I:

*V_ =5V£10%

AC OPERATING CONDITIONS
IReaé_ yele: i

15 17 20 25

Parameter Symbol min  max min max min max min max Unit
Read Cycle Time tec 150 - 170 . 200 - 250 - ns
Address Access Time taa 150 170 200 20 ns
Chip Select Access Time tes . 150 - 170 . 200 - 250 ns
OutputEnable Access Time toe 0 50 0 50 0 50 0 0 ns
Chip SelectHigh to High Z Output® 0 €0 0 €0 0 €0 0] €0 ns
Output Enable Highto High Z Output® tonz 0] 50 0 50 0 50 4] 50 ns
Chip Select Low to Active Output® t, 0 0 0 0o ns
Output Enable Low to Active Qutput®w to 0 - 0 0 0 ns
Output Hold from Address Change ton 0 . 0 0 0 . ns

Notes:(1) t,min,t,,t,,min,andt,,, are periodically sampled and not 100% tested. t,, max. and t,, Max. aremeasured
withC_=5pF, from the point when Chip Select or Output Enable return high (whichever occursfirst) to thetime
when the outputs are nolonger driven.

[WriteCycle  ~ - R L
Parameter Symbol min typ max Unit
Write Cycle Time twe . - 10 ms
Address Set-up Time ts 0 - - ns
Address Hold Time t 0 . . ns
Output Enable Set-up Time toes 10 - - ns
Output Enable Hold Time toen 10 - - ns
Chip Select Set-up Time tes 0 - - ns
Write Hold Time ten 0 ns
Chip Select Pulse Width tow 100 ns
Write Pulse Width twe 100 ns
Write Enable High Recovery [ 100 ns
Data Set-up Time tos 50 - . ns
DataHold Time ton 10 - - ns
Data Valid toy - - 1 us
Delay to Next Write tow 10 - - ps
Byte Load Cycle toc 02 - 100 us
Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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[Read Cycle Timing Waveform (WE=V,,
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Notes  WE above refersto WE1-4 onthe PUMA 67E4007/A

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diego, CA 92121
B L353379 0002881 089 HH

Tel: 619.271.4565 Fax: 619.271.6058

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



PUMAG7E4007-15/17/20/25 ISSUE 4.1:Junel996

: Waveform - CS Controlled
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Note: A8throughAl4 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.

WE above refers to WE1-4 on the PUMA 67E4007A
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DATA Polling Waveform
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WE above refers to WE1-4 on the PUMA 67E4007A
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DEVICE OPERATION

Where references are made to byte/word operations, the user will control the memory configurationof 8, 16,
32bitswide usingCS1-4. WE refers to WE1-4 on the PUMA 67E4007A.

The PUMA 67E4007/A read operatlons are mltlated by both Output Enable and Chip Select(s) LOW Theread
operationis terminated by either Chip Select(s) or Output Enable returning HIGH. This 2-line control architecture

elimanates bus connectioninasystemenvironment. The data bus will be in a high impendence state when either
Output Enable or Chip Select(s)is HIGH.

Write operat|ons are |n|tated when both Ch|p Select(s) and Write Enable(s)are LOW and Output Enableis HIGH
The PUMA67E40007/A supports both a Chip Select(s) and Write Enable(s) controlled write cycle. That s, the
addressis latched by the falling edge of either Chip Select(s) or Write Enable(s), whichever occurs last. Similarly,
thedatais latched internally by the rising edge of either Chip Select(s) or Write Enable(s), whichever occurs first.
Abyte/word write operation, once initiated, will automatically continue to completion, within 10 ms maximum.

fode erte

The page write feature of the PU MA 67 E4007/A allows theentirememorytobe wntten inb seconds Page erte
allows 256 bytes/words of data to be written prior to the internal programming cycle. The host canfetch datafrom
another locationwithin the system during a page write operation(change the source address), butthe page address

(ABthrough A16)for each subsequentvalid write cycle to the 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/word write cycle, the
host canwrite upto 256 bytes/words inthe same manner as the first byte/word written. Each successive byte/
word load cycle, started by the Write Enable(s) HIGH to LOW transition, must begin within 100 ps of the fallingedge
ofthe preceding Write Enable(s). Ifasubsequent Write Enable HIGH to LOW transition is not detected within 100
Hs, the internal automatic programming cycle willcommence.

[DATA Polling s & :
ThePUMA67E4007/AfeaturesDATAPolllngtolndlcate|fthewr|tecycle|scompleted DATApolllngaIIowsa
simple bit test operation to determine the status of the device, eliminating additional interrupt inputs or external
hardware. During the internal programming cycle, any attempt to read the last byte written will produce the
complimentof thatdataon D7. Once the programming is complete, D7 will refect the true data. Note: ifthe the

PUMAG67E4007/Aisinaprotected stateand anillegal write operation is attermpted DATA Pollingwill notoperate.
Aboverefersto8bitmode, for 16 bitmodeuse D7,D15and 32 bitmodeusesD7,015,D023,D31.

TOGGLE bit

Inadditionto DATA polling, another method is prowded to determme the end ofaWrite Cycle. Durlnga write
operation successive attempts to read data will result in D6 toggling between 1 and 0. Once awrite iscomplete,

this toggling will stop and valid data will be read. Above refers to 8 bit mode, for 16 bit mode use D6,D14 and 32
bitmodeusesD6,D014,022,D30.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
B 6353379 00028485 724 W

Power ed by | Cni ner.com El ectronic-Li brary Servi ce CopyRi ght 2003



PUMAB7E4007.15/17/20/25 ISSUE 4.1 : Junel996

The PUMAG7E4007/A provides three harware features to protect nonvololitile data frominadvertent writes.

* Noise Protection - A Write Enable(s) pulse less than 10 ns will not initiate a write cycle.
. DefauItVCCSence-AIIfunctionsareinhabitedwhenVCCis<3.6V.

* Writelnhibit- Holding either Output Enable LOW, Write Enable(s) HIGH or Chip Select(s)HIGH will prevent
aninadvertentwrite cycle during power on or power off, maintaining data integrity.

Software Data Protection (SD ]

The PUMA67E4007/A offers a;ftware controlled data protectionfeature, and is shipped with the software data
protectiondisabled (device in standard operating mode). In this mode external circuitry should be used to protect

the device during power-up/down operations. The host would then have open read & write access of the device
once Vccwas stable.,

The PUMA67E40007/A can be automatically protected during power-up and power-down without the need for
external circuits by employing the software data protect feature. The internal software data protection circuitis
enabled after the firstwrite operation utilizing the software algorithm. This circuitis nonvolatile and will remain set
for the life of the device unless the reset commandisissued.

Oncethesoftware protection is enabled, the PUMA67E4007/Ais also protected against inadvertent and accidental
writes inthat, the software algorithm must be issued prior to writing additional data to the device.

OperatingModes

Thetable below shows the logic inputs required to control the operation of the PUMA67E4007/A.

MODE CS1-4| OE | WE|OUTPUTS
Read 0 0 1 | Data QOut
Write 0 I O | Datain
Standby 1 X | X | High-Z
Write Inhibit| X X |1

X 0 X

WE above refers toWE 1-4 on the PUMAG7E40Q7/A.

Mosaic Semiconductor, In¢., 7420 Carroll Rd. Suite 300, San Diego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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[Software Data Protection®

2
Software controlled data protection, requires the use of a software algorithm before any Write can be performed.
Toenable this feature a special sequence of 3 Writes to 3 specific addresses must be performed. The three byte/
words sequence opens the page write window enabling the host to write from 1 to 256 bytes/words of data. Once

set the data protection remains operational until it is disabled by using a second algorithim; power transitions will
notreset this feature.

Notethatthe PUMAB7E4007/Ais supplied with the Software data Protection featuredisabled.

—— BRI

The algorithmsto enable and disable the protection are shown below:

SDP Enable SDP Disable

LOAD DATA AA LOAD DATA AA
TO TO
ADDRESS 8555 ADDRESS 5555

LOAD DATA 55
TO LOAD DATA 55

TO
ADDRESS 2AAA

LOAD DATA A

WRITES LOAD DATA 80

@ TO
ENABLED ADDRESS 5555

LOAD DATA XX
TO

ANY ADDRESS(4)

LOAD DATA AA
TO

i
(P TEANOROYPAGE ADDRESS 5555
i LOAD OPERATION
i | LOADLASTBYTE/ :
i WORD TO ;
: LAST ADDRESS : LOAD DATA 55
; : T
L - ADDRESS2AAA
AFTER tyg
RE-ENTERS DATA
PROTECTED STATE LOAD DATA 20
TO
ADDRESS 5555 EXIT DATA
Notes: (1) Data D7 - DO (hex); Address Al6 - AD (hex). g?;(\);gcg
(2) WriteProtect Mode will be activated at end of ®
Write even if no other datais loaded.
(3) Write protect state will be disabled atend of Once initiated, the enable/Disable

write period even if no other datais loaded. sequence of write operations should not
(4) 1to256bytes/words of datacanbeloaded. beinterrupted

Note: Load data above represents 8 bit mode. For 16 or 32 bit mode, place the load data in the 2 bytes or

all 4 bytes on the data lines respectively. Eg/ 8 bitload data =55,,, 16 bit load data = FFFFECEC,.,

All software write commands must obey the Page Write timing specifications.

The process ofdisablingthe Data Protection mode is very similarto that described for enable, except 6 bytes/words

must be loaded to specific locations inthe EEPROMas shown. Aftert,, the PUMA67E4007/Awill be in standard
operating mode.

Note here the use of the word 'load’ to describe enabling and disabling the protection modes in preference to 'write'.
Although it may seemthat if the Write command sequence is performed to enable protection then the three bytes/
words at those addresses will be overwritten with AA,55,A0, this is not the case.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Dli%;o. CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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[Pin Definifion

« Q=i o Q
= L 2
yo:elBElEere288
NnNnnonCcnoonnonn
6 54 32 16867666564636261
Do 60
D1 59
D2 58
D3 57
D4 56
55
o PUMA 67E4007A %
D7 VIEW 53
GND 52
D8 FROM 51
Ds ABOVE 50
D10 49
D11 48
Di2 47
D13 48
D14 a5
[s313

44
31323334 353637 383940414243

ToouUUooo0oooOooOg
vmm—'w‘mo = O0O0Q
TLABRIBRREe g

D16
D17
D18
D19

D21t
D22
D23
GND
D24
D25
D26
D27
D28
D29
D30
D31

1

128K x 8
EEPROM

128K x 8
EEPROM

128K x 8
EEPROM

128K x 8
EEPROM

s— | |

265.40 (1.000) sq.

24.90 (0.980) sq. 5.08

1.35 (0.053 /_7]0.10 (0.004

0.9 4(0 037) 25.00 (0.985) sq. (0.200) max ¢ )

94 (0.037)N 24.50 (0.965) sq. R=0.76 (0.030) typ.
B °
i
c b
E i 1.27
1 ! f (0.050) typ.
1 N =Y 718 g%
! A _l_ 5|8 al|8&
g S |e 0.43 % |R 8|5
0 - S @O07N)yp. o |8 S i
[ I} - |= sy o|e
0 (R sle T|=
! )] 0.64 S IV R
| h (0.025) min
1 b
1 h
1 i
(]

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diego, CA 92121
M 6353379 00024488 433 W

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

Tel: 619.271.4565 Fax: 619.271.6058




ISSUE4.1:June 1996 PUMAG7EA007/A-15/17/20/25

[Military ScreeningProcedure

MultiChip Screening Flow for high reliability productis in accordance with Mil-883 method 5004 .

MB MULTICHIP MODULE SCREENING FLOW
| mEstHETAOD LEVEL
Visual and Mechanical
Internal visual 2010 Condition B or manufacturers equivalent 100%
Temperaturecycle 1010 Condition C (10 Cycles,-65°C to +150°C) 100%
Constant acceleration 2001 Condition B(Y1 & Y2)(10,000g) 100%
Endurance
Write Cycle endurance and As Per Internal Specification
Data Retention performance
Burn-In
Pre-Burn-in electrical Per applicable 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°C and 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°C and 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 100%
Gross ConditionC 1009,
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 D]fezqo, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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|Ordering Information

PUMA 67E4007AMB-15 E
l Lo L L] LEndurance Blank = 10k Cycles
E =100k Cycles
—Speed 15 = 150n
17 = 170ns
20 = 200 s
25 = 250 ns

——Temp.range/screening  Blank
i

Commercial Temperature
Industrial Temperature

M = Military Temperature
MB = Screenedinaccordancewith
MIL-STD-883
Special Features Blank = WE1
A =WE1~4.
Organisation 4007 = 128Kx32,userconfigurable
as256Kx16and512Kx8
Memory Type E = EEPROM
Package PUMAG67 = 68pin")"|.eaded Ceramic

Surface Mount Module.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Eii%go, CA 92121
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