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4,194,304 bit CMOS High Speed FLASH EEPROM Pin Definition
Features 1 12 23 34 45 56
FLASH Eraseable Non-volatile Memory. O O O O 0O
User Configurable as 8,16 or 32 bit wide. O O O O 0O O
e e s o 00 0 ot o 0 00 REE:
300mW (typ), 16 bit mode. © oo 0090
150mW (typ), 8 bit mode. 0 0O lyFI{%VI\\/{I o0 o0o0
Low Power Standby 400pW (max). O 0o ABOVE 0.0 O
Single High Voltage for Erase/Write : V,,=12.0V+0.4V. o0 O T o o0 O
Byte Program (200us) and Chip Erase (2 sec. typ). : , .
More than 100 Write/Erase Cycle Endurance. © oo © ,O ©
Single Erase Enable pin for simple operation. 0 OO0 o O 0
On board decoupling capacitors. O 00 "0 0 O
May be screened in accordance with MIL-STD-883C. OO0 O O O O
Block Diagram 11 22 33 » 44" 55 66
A°‘A§l£ A 3 For pinout see page 7
OE
233 Pin Functions 7
PGM2 : , 7
PGMT —— A0-16 Address Inputs
o : : - DO-D32 Data Inputs/Qutputs
e ook 1. F CS1-4 Chip Select
128K x 8| |128K x 8| [128Kx8| |128KXx8 OE Output Enable
DR O s o I EO PGM1-4 Programming Enable
SmEt SIE2 - | | SME3 - ST EE FErase Enable
vpp _JI i )\ i I Vg, Programming Voltage
8—2; V.. Power(+5V)
&ss GND Ground
Cs4
o B NC No Connect
08-15
e » N y
D24-31
ﬁ’ackage Details Dimensions in mm (inches). L B ' \
0.020 (typ.) . 4.6(0.18 15.2(0.60) '
l 27.7(1.09) SQ. ; 381max | F‘—‘ 2018) ) p.
MU KT —
14.0(0.55‘E
(typ.)
11.4(0.452_ :
(typ) [ -
[T L STEr Jl stEs }
0.020 (typ.) 8.13(0.32) maxj - , '
N ' RN -
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Module Operation

The PUMA 2F4000 is a 4,194,304 bit CMOS FLASH
Electrical Eraseable and Programmable ROM. This
module is configurable as 8, 16 or 32 bit wide output by
using CS1-4, allowing flexibility in a wide range of
applications.

A high voltage (12V) on V,,, allows each device on the
PUMA to be Byte Programmed or each entire chip to be
Erased, with the end of erase indicated by D7 toggling

from a "0" to a "1". During this erase time (2 seconds
typ.) ali control pins, address and databus become free
by control latch.

Asingle Erase Enable (EE) pinis providedto control the
Chip Erase function, and using this pin in conjunction
with the other control pins means that command regls-
ter operation is unnecessary.

Absolute Maximum Ratings ™

Supply Voltage @ Voo -06t0+7.0 V

Programming Voltage Ve -0.6t0+13.0V

Input Voitage @ Vy -06t0+6.25V R
Operating Temperature Topr -60to +140 °C

Storage Temperature Tge -65t0+150 °C

Notes :

(1)

Stresses above those listed may cause permanent damage to the device. This is a stress rating only- and functionat

operation of the device at those or any other conditions above those indicated in the-operational sections of this spedi-
fication is not implied. Exposure to absolute maximum rating conditions for extended pericds may affect device reliability.

(2) Pulse Width: -2.0V for less than 20ns.

Recommended Operating Conditions

min typ max

DC Logic Supply Voltage Vee 45 5.0 55 \

DC EPROM Program Voltage V,, 11.6 i2.0 124 V

Input High Voltage Vi 24 - VetV

Input Low Voltage V. -0.3 - 045 V

Operating Temperature!? T, 0 - 70 °C .
Ty -40 - 85 °C (2F40000)
Tau -55 - 125 °C (2F4000M,MB)

Note: (1) When programming a 0.1pF high frequency by-pass capacitor is required across V,, and GND-to suppress noise transients

Operating Modes

The Table below show the logic inputs required to control the operating modes of each FLASH EEPROM on

the PUMA2F4000.

Mode CS | OF |PGM | EE | V, | V., Outputs
Read 0 0 1 1 5V 5V Data Out
0 1 X X 5V 5V High Impedance
Output Disable 0 0 0 X 5V 5V High Impedance
0 0 1 0 5V | 5V High Impedance
Standby 1 X X X 5V | 5V High Impedance
Program 0 1 0 1 5V | 12V | Dataln-
Erase 0 1 1 0 5V 12V High Impe.dahce
0 1 1 1 5V | 12V | High Impedance .
Inhibit 0 0 0 X 5V | 12V | High Impedance
0 1 0 0 5V | 12V | High Impedance - 1= V..H
1 X X X 5V | 12V High Impedance 10=V,
Erase Wait 1 X X X 5V | 12V | High Impedance X=Vyor\Vy
Status Polling 0 0 1 0 5V | 12V | D7°0"to"1" 5V =5.0V+10%
Frogram ex;;my o | o 1 1 5V | 12V | DataOut By aomest
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READ OPERATION
DC Electrical Characteristics (T,= -55°C to +125°C,V=5V+10%, Vo=V, 1VtoV cc)

Parameter Symbol  Test Condition min typ max - Unit
Input Leakage Current lwi  Vj=5-25V, Address, OF, EE - - 8 HA
l,,  CSi-4, PGMI4 - - 2 A
Output Leakage Current lout Vour=0to V¢ - SR R LA
V. Leakage Current lop V,.=5.5V - - .80 BA
Standby Supply Current lgg,  CS14=V,, - oo 4  mA
lgg,  CS1-4= vcc $0.3V, | ,=0mA - o - 80 HA
Operating Supply Current 8 BIT |, f=1MHz, I, ,=0mA - 23 L. mA
16 BIT ICOOZ As ICCO1 - 42 L. . mA
32BIT gy  ASlsgo, - 80 - .. mA
8BIT I, f=8MHz I, =O0mA - 33 ) - mA
16BIT ooy  Asleco, - 62 .- mA
32BIT leoe  ASlecos - 120 - mA
Input Low Voltage ‘A Notes (1,3) -0.3 o= .08 Vv
Input High Voltage Vi Notes (2,3) 22 - - Vtt "V
Output LowVoitage Voo lo=2.1mA - . t- 045 V-
Qutput HighVoltage Vou  loy="400pA 24 - - - Vo

Notes (1) -1.0V for pulse width < 50 ns : ) - :
(2) Vee+1.5V for pulse width <20 ns. If V, is over the specified max. value, READ operation cannot be guaranteed.
(3) Only defined for DC and long cycle funcion test. V,, max = 0.45V, V,, min = 2.4V for AC function test.

Capacitance (T,=25°C,i=1MHz) S
Parameter Symbol Test Condition typ max Unit

fnput Capacitance: Cu V,=0V,8 bit mode - 24 - pF-
Output Capacitance: Cour Vour=0V,8 bit mode - 48 - pF

Note: Capacitance calculated not measured.

AC Characteristics

-12 -15 : -20
Parameter Symbol min  max min  max - min -
Address to Output Delay t - 120 - 150 - -
CS1-4 to Output Delay tee - 120 - 150 -
OE to Output Delay toc - 65 - 70 -
OE High to Output Float tor 5 50 5 50 5
Address to Output Hold . ton 0 - 0 - 0

NOTE : T,, not measured but guaranteed by design.

AC Test Conditions

* Input pulse levels: 0.45V to 2.4V

* Input rise and fall times: < 20ns

* Input and Output timing reference levels: 0.8V and 2.0V
* Qutput load : 1 TTL gate plus 100pF.

Read Cycle Timing Waveform

See page 5 for waveform
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PROGRAMMING OPERATION .
DC Electrical Characterlstics (T,= 25°C 159C,V,.=5.0V+10%, V., = 12.0V +0.4V)

Parameter Symbol  Test Condition min yp -~ max - Unit

Input Leakage Current Iy V,=5.25V - - 8 HA
Operating Supply Current 8 BIT leces - 13 33 mA
16 BIT Iy, - 22 62 mA
32BIT  lggp, - 40 120 mA
Ve Supply Current 8BIT I,  CS1-4=PGMT-4=V, (6) - 11 43 mA
16BIT 1., Asl,, - 18 82 mA
32BIT L,y Asly, - 32 160 mA
Input Low Voltage Vi Note (4) -0.3 - 08 \
Input High Voltage Vi, Note (5) 2.2 - = Vg H Vv
Output LowVoltage (Verify) Vo lo=2.1mA - - 045 Vv
Output HighVoltage (Verify) Vou  lou=-400pA 2.4 : - -V

Notes (1) V., must be applied before Ve, and removed after Vap-
(2) Vo, must not exceed 13V including overshoot.
(3) Device reliability may be affected if device is installed or removed while V, .= 12.5V . -
(5) -1.0V for pulse width < 20 ns. : :
(6) if V,,, is over the specified maximum value, programming operation cannot be guaranteed. L
(7) When programming a 0.1uF high frequency by-pass capacitor is required across Vep and GND to suppress
noise transients . .

AC Characteristics (T,=25°C £59C,V,, =5.0V+10%, Ve = 12.0V £0.4V)

min typ max  Unit  Notes

Parameter Symbol

Address Setup Time tas 50 - - ns

Chip Select Setup Time tees 50 - - ns

Data Setup Time tos 50 - - - ns
Program Pulse Width tow TBD 200 8D us

Data Hold Time ton 50 - - ns
Address Hold Time tan 50 - - ns -

Chip Select Hold Time teen 50 - - ns.

Vep Setup Time tues 100 - - . ns

Ve Hold Time tyen 100 - - ns

CS1-4 Setup Time teen 50 - - ns 1
OE Setup Time toen 50 - - ns
PGM1-4 Setup Time toar 50 - - ns 1
EE Setup Time teen 50 - - ns - 1
CS1-4 Hold Time toer 50 - - ns. 1
OE Hold Time toer 50 - - ns-
PGM1-4 Hold Time toar 50 - - ns 1
EE Hold Time t 50 - - ns 1

m
m
m

Notes (1) CS1-4, EE and PGM1-4 must be fixed high during V,, transition from 5V to 12V or from 12V to 5V

AC Test Conditions

" Input pulse levels: 0.45V to 2.4V

* Input rise and fall times: < 20ns

* Input and Output timing reference levels: 0.8V and 2.0V
* Output Load : 1 TTL load + 100pF




MOSAIC SEMICONDUCTOR INC 40E D 6353379 DUUUSD?_E EANOC ""Lqé—/;__,;lﬁ

PUMA 2F4000-12/15/20 ] ISSUE 1.1-: APRIL 1991

Read Cycle Timing Waveform
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Programming Cycle Timing Waveform
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ERASE OPERATION ,

DC Electrical Characteristics (T,= 25°C 45°C,V..=5.0V+10%, V= 12.0V +0.4V) 7
Parameter Symbol  Test Condition min typ max  Unit
Input Leakage Current It V,=5.25V, Address, O, EE - ' - .8 HA
Input Leakage Current In V,=5.25V - . - 8 LA
Operating Supply Current 8 BIT |, - - 13 33 mA
16 BIT e, - 22 62 mA
32BIT e, - 40 120 mA
V;e Supply Current 8BIT I, CS1-4=EE=V_ (6) - - 33 103 mA
16 BIT I, Aslg, - 62 202 mA
32BIT Iy, Aslg, - 120 400 - mA
Input Low Voltage vV, Note (4) -0.3 - 0.8 v
Input High Voltage Vy Note {5) 2.2 - Vo +1 \
Output LowVoltage (Verify) Vo lo=2.1mA - - 0.45 Vv
Qutput HighVoltage (Verify) Vou  loy="400pA 2.4 - - \Y

Notes (1) V. must be applied before V,,, and removed after V,,,
2) VPP must not exceed 13V |ncludmg overshoot.
(3) Device reliability may be affected if device is installed or removed while V= 12. 5V
(5) -1.0V for pulse width < 20 ns.
(6) tt V,, is over the specified maximum value, programming operation cannot be guaranteed
(7) When Erasing a 0.1uF high frequency by-pass capacitor is required across V,, and GND to suppress
noise transients R

AC Characteristics (T = 25°C $5°C,V .=5.0V£10%, V,, = 12.0V 10.4V)

Parameter Symbol min typ max Unit .- Notes -
Chip Select Setup Time tees 50 - - ns

Chip Select Hold Time toen 50 - - ns

Erase Pulse Width tew 100 - - ns
Control Latch Time ten 50 - - ns

Status Polling Setup Time tops 50 - - ns
Status Polling Access Time tspa - 60 200 ns

Ve Setup Time tyes 100 - - ns

Ve Hold Time tuen 100 - - ns

Total Erase Time ter 0.1 2 10 s

CS1-4 Setup Time teen 50 - - ns. 1
OE Setup Time toer 50 - - ns
PGM1-4 Setup Time toan 50 - - ns 1
EE Setup Time teen 50 - - ns 1
CS1-4 Hold Time toer 50 - - ns 1
OE Hold Time toer 50 - - ns . -
PGM1-4 Hold Time toae 50 - - ns 1
EE Hold Time t 50 - - ns 1

m
m
B4

Notes (1) CS1-4, EE and PGM1-4 must be fixed high during Ve transition from 5V to 12V or from 12V to 5V -

AC Test Conditions

* Input pulse levels: 0.45V to 2.4V

* Input rise and fall times: < 20ns

* Input and Output timing reference levels: 0.8V and 2.0V
* Output Load : 1 TTL load + 100pF
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Erase Cycle Timing Waveform
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Connection Table

PGA | Signal | PGA | Signal | PGA | Signal | PGA | Signal | PGA | Signal
Pin No.| Name Pin No.| Name Pin No. | Name PinNo.| Name | PinNo.| Name -
1 | D8 2 | D9 3 | D10 4 | a4 | 5 | At6

6 | A 7 | Ao 8 | NC 9 | bo | 10 | Dt

11 D2 12 | PaM2| 13 | ©s2 | 14 | -aND | 15 | D1

16 | A10 17 | A9 18 | A5 19 | vec | 20 | Csi
21 | NC 22 | D3 23 | D15 | 24 | D14 | 25 | D13
26 | D12 | 27 | OE 28 | EE 29 | PGMi | 30 | D7 )
31 | D6 32 | D5 33 | D4 3a | D24 | 35 | pes
36 | D26 | 37 | A7 38 | a2 | 39 | vop | 40 | A13
a1 | s 42 | D16 43 | D17 | 44 | D18 | 45 | Veo

46 | CS4 | 47 | PGM4 | 48 | D27 | 49 | A4 | 50 | A5

51 | A6 52 | PaM3| 53 | €S3 | 54 | anp | 55 | D19
56 | D31 | 57 | D30 58 | Do | 59 | D28 | 60 | A1
61 | A2 62 | A3 63 | D23 | 64 | D22 | e5 | D2t |
66 | D20
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Military Screening Procedure

Module Screening Flow for high reliability product is in accordance with MIL-STD- 883C method 5004
Level B and is detailed below:

MB MODULE SCREENING FLOW
“.SCREEN EST METHOD
Visual and Mechanical
External visual 2017 Condition B (or manutacturers equivalent) ' 100%
Temperature cycle 1010 Condition C (10 Cycles,-65°C to +150°C) 100%
Burn-In
Pre Burn-in Electrical Per Applicable device Specifications at T, = +25°C (optlona!) 100%
Burn-In Method 1015, Codition D, T, = +125°C 100% 7
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 : -~ 1100%
b) @ temperature and power supply extremes ) 100%
Switching (ac) a) @ T,=+25°C and power supply extremes - - ' ' 100%
b) @ temperature and power supply extremes - - - 7 100%
Percent Defective Allowable (PDA) Calculated at Post Burn-in at T,=+25°C. o 10%.
Quality Conformance Per applicable Device Specification B Sample | -
External Visual 2009 Per HMP or customer specification

Ordering Information

PUMA 2F4000MB-20 T
L} | I ,
Speed 12 =120ns
15 =150 ns
20 =200 ns -~
Temp. range/screening Blank = Commetrcial Temp. -
| = Industrial Temp.
M = Military Temp.
MB =Screened in accordance with -
MIL STD 883C - moiaic
Memory Type F = FLASH EEPROM Masaic
7 Semiconductor
The policy of the company is one of continuous development and while the information presented in this. data sheetis S ne,
believed to be accurate, no liability is assumed for any data contained within. The company reserves the right to make - i
changes without notice at any time. . 7 Lo A T

Tal: [619) 271 4585

© 1988 This design is the property of Mosaic Semiconductor, Inc. FAX: (619).271 6058
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