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Description

The PUMA67E4005/Ais a 4Mbit CMOS EEPROM
module organised as 128k x 32 in a 68 pin JEDEC J-
leaded Ceramic Surface Mount Substrate. The output
widthisuser configurableto 8,16 or 32 bitsand is
available with two pinouts, a single WE or version Awith
WET-4. Access times available are 150ns, 170ns, and
200ns. Page write (128 bytes)is performed in 10ms with
Toggle bit and DATA polling indication of cycle
completion.The device also features both hardware and
software data protection and alow power standby of
6.6mW. Write cycle enduranceis 10,000 Erase/Write
cycleswith a dataretention time of 10years.

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

N

4,194,304 bit CMOS EEPROM Module
Features

Access Timesof150/170/200ns.

User Configurableas 8 / 16 / 32 bit wide output.
OperatingPower 380/693/ 1320 mW (max).

Low Power Standby 6.6mW (max).

JEDEC68')' Ceramic Surface Mount Substrate,
available in two pinouts : Single WE, WE1~4 is version A.
Page Write (128 Bytes) in 10ms typ.

DATA Pollingand Toggle bit indication of end of Write.
Hardware and Software Data Protection.

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

Available in accordance with MIL-STD-883.
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/ Block Diagram
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/Pin Definition (see page 11 for version A Pinout)
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(see page 11 for Block Diagram of A) o
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Pin Functions

AO~16 Addressinputs
CS1~4 ChipSelect
WE WriteEnable (WE1~4 onversionA)

v Power (+5V)
\ cc

D0~31 Datalnputs/Outputs
OE OutputEnable
NC NoConnect
GND Ground
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DC OPERATING CONDITIONS

Absolute Maximum Ratings ¢ & ¢« e

Operating Temperature Torr -55t0+125 C
Storage Temperature Tere -65 to+150 C
Inputvoltages (including N.C. pins) with Respect to GND Vin -0.5t0+7.0 \'
Outputvoltages with respectto GND \ -0.5t0+7.0 \

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 ofthis specification is notimplied. Exposure to absolute maximum rating conditions for extended periods
may affectdevicereliability.

min typ max
DC Power Supply Voltage Vee 45 50 55 \
Input Low Voltage vV, 0.3 0.8 Vv
InputHigh Voltage Vi, 20 - Veet0.3  V
Operating Temp Range T, 0 - 70 'C
T, -40 - 85 "C (I Suffix)
T -55 - 125 ‘C (M, MB Suffix)

Parameter Symbol  Test Condition min max  Unit
Input Leakage Current lyy  Vin=GNDtoV - 40 pA
OutputLeakage Current 32bit 1, V,=GNDtoV,,CS®=v,, - 40 pA
Operating Supply Current 32bit |, CS®=CE=v,,WE=V,,|,,,=OmA, f=5MHz® - 240 mA
lebit I, Asabove - 126 mA
8bit .., Asabove . 69 mA
Standby Supply Current  TTLlevels Iy~ CS®=V, 1, ,=0mA,OtherInputs=V,, . 12 mA
CMOSlevels Iy, CS®=V -0.3V,1,,=0mA, Otherlnputs=V,, - 12 mA
Output Low Voltage Voo o=2.1mA. - 04 VvV
Output High Voltage Vou  lony=-400pA. 24 -V

Notes (1) CSaboveare accessed 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) Alsofor WE1~4 onthe PUMA 67E4005A version. Additionally, WE1~4 are accessed as in note (1) above.

Capacitance (1,=25°C, f= 1 MHz)Not

Parameter Symbol  Test Condition max  Unit
Input Capacitance CS1~4, WE1~4W Cui V=0V - 16 pF
Other Inputs Cinz V=0V - K3 pF
Output Capacitance Cour  Vour=0V 22 pF
Notes: (1) Onthe PUMAG67E4005A versiononly.
(2) These parameters are calculated not measured.
Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diéego, CA 92121 Tel: 819.271.4565 Fax: 619.271.6058
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AC OPERATING CONDITIONS

|Read Cycle e =

-15 -17 -20
Parameter Symnbol min max min max min  max Unit  Notes
Read Cycle Time tec 150 - 170 - 200 - ns
Address Access Time taa 150 170 200 ns
Chip SelectAccess Time tes 150 170 - 200 ns
Output Enable Access Time toe o 70 0 & 0 & ns
Chip Select High to High Z Output t, 0 50 0 50 0 50 ns (1)
Output Enable Highto High Z Output tonz 0 50 0 55 0 60 ns 1)
Output Hold from Address Change ton 0 0 0 ns

Notes:(1)t,,, is specified from OE or CS 1-4 whichever occurs first (CI=5 pf).

[Write Cycle ‘ i . e
Parameter Symbol min typ max Unit
Write Cycle Time twe . . 10 ms
Address Set-up Time tas 0 ns
AddressHold Time t &0 ns
Output Enable Set-up Time toes 0 ns
Output Enable Hold Time toen 0 ns
Chip Select Set-up Time tes 0 ns
Chip SelectHold Time t, 0 ns
Write Pulse Width tue 100 ns
Write Enable High Recovery twen 100 - . ns
Data Set-upTime tos 50 . . ns
DataHold Time o 10 ns
Delay to Next Write tow 10 - - T
Byte Load Cycle toc - - 150 Us
[AC Test Conditions _ S

*Inputpulse levels:OVto 3.0V o Pin 6429

*Inputriseandfalltimes: 10ns 1.76V

*Inputand Outputtimingreferencelevels: 1.5V —— 100pF

*Qutputload: 1 TTLgate + 100pF

*V=5V£10% -
Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Disego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058

M 5353379 00028L7 709 W

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



ISSUE4.0: OCTOBER 1995 PUMAG7E4005/A-15/17/20

|AC Write Waveform - WE Cq
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Read Cycla T
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Note: (1) A7 through A16 must specify the page address during each high to low transition of Write Enable (or Chip select).
(2) Output Enable must be high only when Write Enable and Chip Select are both low.
(3)All bytes that are not loaded within the sector being programmed will be erased to FF.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diego, CA 92121
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DATA Polling Waveform
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(1) Toggling either OF or CE or both OE and CE will operate toggle bit.
(2)Beginningand adding state of D7,D15, D23, D31 may vary.
(3)Any address location may be used but the address should notvary.
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Thefollowingdescription deals with the PUMA 67E4005 device, with the references toWE. meaningWE1~4 onthe PUMA
67E4005Apart.

Read

The PUMA 67E4005 read operations are initiated when Write Enable is high and both Output Enable and Chip
Selectare LOW. The read operation is terminated by either Chip Select or Output Enable returning HIGH. This
2-line controlarchitecture eliminates bus connection in a system environment. The data bus will be in a high
impedance state when either Output Enable or Chip Selectis HIGH.

Write

The device is reprogrammed on a sector basis. Byte loads are used to enter the 128 bytes of a sector to be
programmed or the software codes for data protection. A byte load is performed by applying alow pulse 2on theE
or CEinputwith CE or WE low (respectively) and OF high. The address is latched on the falling edge of CE or WE,
whichever occurs last. The datais latched by the first rising edge of CE or WE.

Ifa byte of datawithinasectoristo be changed, dataforthe entire sector must be loaded into the device. Any byte
thatis not loaded during the programming of its sector will be erased to read FFh.

Duringareprogramcycle, the address locations and 128 bytes of data are internally latched, freeing the address
and data bus for other operations. Followingthe initiation of a programcycle, the device will automatical lyerasethe
sector and then program the latched data usingan internal control timer. The end of a program cycle can be detected

by DATA pollingon D7. Once the end of a program cycle has been detected, a new access for aread or program
canbegin.

Eachnew byte to be programmed must have its high to low transition on WE (or CE)within 1 50psofthehightolow
transition of WE (or CE) ofthe precedingbyte. [fa high to lowtransition is not detected within 150 psofthelastlowto
hightransition, theload periodwillend and the internal programming periodwil l start. A7 to A16 specify the sector
address. The sectoraddress mustbevalid duringeach highto lowtransition 6FWE (of CE). AO to A6 specify the byte
addresswithinthesector. The bytesmay beloadedinanyorder; sequential loadingis notrequired.

Inorder to detect the end of awrite cycle, two methods are provided. During awrite operation (Byte or Page)an
attemptto read the last byte written will resultin the compliment of the written data appearingon D7 (or D15,

D230rD31, depending onthe device selected). Once the write cycle is completed, true data appears on the

outputs and the next write cycle may begin. Using this method of indicating the end of awrite can effectively
reduce thetotal write time by 50%,.

Inaddition to DATA polling, another method is provided to determine the end of a Write Cycle. During a write
operation successive attempts toread datawill resultin D6 (or D14, D22 or D30, depending on the device selected).
togglingbetween 1 and 0. Once awrite is complete, this toggling will stop and valid data will be read as normal,
allowingthe next write cycle to be performed. This can eliminate the software housekeeping chore of saving and
fetchingthe lastaddress and data written inorder toimplement DATA polling. This can be especially helpfulinan
array composed of multiple PUMA67E4005 modules that are frequently updated.

—

R -
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[Hardware Data Protecti

Both hardware and software protection is provided as described below.

Four types of hardware protection give high security againstaccidental writes:

* IV _-3.8V,Writeisinhibited.

- OElow, CSorWEhigh inhibits inadvertant Write Cycles during power-on and power-off. Write Cycletiming
specifications must be observed concurrently.

- Pulsesare less than 20ns on WE do not initiate a Write Cycle.

Software controlled data protection, once enabled by the user, means that a software algorithm must be used
before anywrite can be performed. Toenable this feature the algorithmopposite s followed, and must be reused
foreach subsequent write operation. Once set the data protection remains operational until itis disabled by
usingthe second algorithmoverleaf: power transitions will not reset this feature.

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

the hosttowrite 128 bytes of data. Once the page load cycle has been completed, the device will automatical lybe
returnedtothedataprotected state

Regardless of whether the device has been protected or not, once the software data protected algorithmisusedand
thedatais written, the PUMA67E4005 will automatically disable further writes unless another command is issued

tocancelit. Ifnofurther commands are issued the PUMA 67E4005 will be write protected during power-downand
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)

Notes:

LOAD DATA (1) DataFormat!|/07-1/00(Hex);
TO (4) Once initiated, this sequence of write opera-
SECTOR (128 BYTES) ENTER DATA tions should not be interrupted.
E?STTFECT (2) Enable Write Protect state will be initiated at end of

write even if no other datais loaded.

(3) DisableWrite Protect state will be initiated atend of
write period even if no other datais loaded.

(4) 128bytes of data mustbe loaded.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
W L353379 0002472 076 MR
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Software Data Protect Disabls

Inthe eventthe user wants to deactivate the software data protection feature fortestingor reprogramminginan

E?PROM programmer. The following six step algorithmwill reset the internal protection circuit. Aftert,,., the PUMA
67E4005 will beinstandard 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
ADDRESS 2AAA

LOAD DATA 20
TO
ADDRESS 5555

EXIT DATA
PROTECT
STATE (3)
LOAD DATA XX
TO
ANY ADDRESS (4)
LOAD LAST BYTE
TO
LAST ADDRESS
Mosaic Semiconductor, Inc., 7420 Carroli Rd. Suite 300, San Diego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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[ChipEraseAlgorithm ... - 0 T j T

The Puma67E4005 offers achip erasefunction inwhich the entire device can be erased by a six byte algorithm.
Oncethis code has been entered, the device will set each byte to a high state, (FFh) erasing any stored data. The
devicewill also internally time this operation so that no external clocks are needed.

The Puma 67E4005 can also be completely erased by setting the entire device toa high state. This is accomplished

byfirst placmg OE at 12voltswith CE lowand WEt high: when WE is pulsed low for a minimum of 20 ms, the contents
of the entire device will be erased.

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
ADDRESS 2AAA
Notes:

LOAD DATA 10
TO I
ADDRESS 5555
(1)Dataformat:1/0,~1/0, (Hex.)

(2) Data polling may be usedto determinethe erase cycle by checking any address for dataequalto FFh.

(3)After loading the six byte code, no byte loads are allowed until the completion of the erase cycle. The erase cycle
willtime itselftocompletionwithint,,..

|OperatingModes 5 o Bl : |
Thetable below shows the log|c mputs reqwred to control the operatmg modes of each dewce on the PU MA
67E4005.

MODE CS | OE | WE|OUTPUTS

Read 0 0 1 Data Out

Write 0 | 0 | Datain

Standby 1 X X | Highz

Write Inhibit X X 1

Write Inhibit X 0] X

Output Disable | X 1 X High Z

Chip Erase 0 i 0

1=V,0=V, X=Don'tcare
Note: (1)Referto AC Programming Waveforms
Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Dl%go CA 92121 Tel: 619.271.4565 Fax: 619.271.6058

mE 353379 0002374 949 IR

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



PUMAG7E4005/A-15/17/20 ISSUE 4.0: OCTOBER 1995

Q9 o -
Ogzye32Billern2sX A0-A16 N
65 eh e eheE G 6y B 6l o
601 D16 OE *—
sof; D17 WE4
saF D18 WE3
575 D19 WE2
560, D20 WE1 ]
PUMA 67E4005A o
53l D23 128K x 8 128K x 8 128K x 8 128K x 8
VIEW 2oF oND EEPROM| |EEPROM| |EEPROM| |EEPROM
FROM 51| D24
5055 D25 _ I
ABOVE 2oC D26 csi
a8p D27 c82 ——
47}, D28 Cs3
46 D29 Cs4
s[5 D30 D0-~7
445 D31 DB-~15
930 31 32 3334 3536 37 38 3940 41 42 43 D16-23 s

34

EUUUDUUUDT D24-31 7
0

(6]

w
BRSREE222
o
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Visual and Mechanical
Internal visual 2010Condition B or manufacturers equivalent 100%
Temperaturecycle 1010Condition C(10Cycles,-65°Cto +150°C) 100%
Constant acceleration 2001 ConditionB(Y1 &Y2)(10,000g) 100%
Endurance
Write Cycle endurance and 10000 cycles as per MIL-STD 883 Method
Data Retention performance 1033 atambienttemperaturefollowed by
72hours minimum data retention bake at
150C minimum
Burn-In
Pre-Burn-inelectrical Perapplicable device specifications at T,=+25°C 1009,
Burn-in T,=+125°C,160hrs min 100%
Final Electrical Tests Per applicable Device Specification
Static(DC) a)@T,=+25°C and power supply extremes 100%
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 100%
Quality Conformance Perapplicable Device Specification Sample
External Visual 2009 Pervendor or customer specification 100%,
Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Dliezgo, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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[Ordering Information .~ =

PUMA 67E4005AMB-15
L | | |

\_r— Speed 15

= 150ns
17 =170ns
20 = 200ns

Temp.range/screening  Blank
!

Commercial Temperature
Industrial Temperature

M = Military Temperature
MB = Screenedinaccordance with
MIL-STD-883.
-—— Special Features Blank = WE1
A =WE1l~4,
Organisation 4005 = 128Kx32,userconfigurable
as256Kx16and512Kx8
L Memory Type E = EEPROM
Package PUMAG67 = 68pin"J)"Leaded Ceramic
Surface Mount Module.
Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Diego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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