M WHITE ELECTRONIC DESIGNS

WMF2M8-XXX5

2Mx8 MONOLITHIC FLASH, SMD 5962-97609

FEATURES
B Access Times of 90, 120, 150ns
B Packaging:

* 56 lead, Hermetic Ceramic, 0.520" CSOP

(Package 207). Fits standard 56 SSOP footprint. u
* 44 pin Ceramic LCC**

Low Power CMOS

Data# Polling and Toggle Bit feature for detection of
program or erase cycle completion.

Supports reading or programming data to a sector
not being erased.

B Sector Architect B RESET# pin resets internal state machine to the
ector Architecture read mode.
* 32 equal size sectors of 64KBytes each B Multiple Ground Pins for Low Noise Operation
* Any combination of sectors can be erased. Also
supports full chip erase.
® 100,000 Write/Erase Cycles Minimum * ;I]'(r)\:iscgata sheet describes a product that is subject to change without
B Organized as 2Mx8 ** Package to be developed.
B Commercial, Industrial, and Military Temperature Note: For programming information refer to Flash Programming 16M5 Application Note.
Ranges
B 5V Read and Write. 5V + 10% Supply.
Fig. 1 — Pin Configuration for WMF2M8-XXX5
56 CSOP 44 CLCC**
Top View Pin Description Top View
cs# 1 56 FING 1/00-7 | Data Inputs/Outputs i
A1202 55 [ RESET# A0-20 | Address Inputs e 8Boozxe
A13[]3 54 [T AN - << SO
A14[]4 53 []A10 WE# Write Enable d 6 5 4 3 2 1 4443424140
A15[]5 52 [1A9 hio Select
Ne e o1 G A1 CS# Chip Selec A ll7 39 hms
NC7 50 [] A2 OE# Output Enable As [| 8 38 [ A17
NC[]8 49 [1A3 vce Power Supply As o 37l Ae
A20[]9 48 [ A4 A4 [l 10 36 || A19
A19]10 47 A5 GND Ground NC [] 11 35 NC
2138 112 j‘; gﬁ‘;‘ RY/BY# | Ready/Busy NG [| 12 kN
A16 13 44 [ GND RESET# | Reset NC [ 13 33INC
Ve O] 14 4318 As [} 14 32 [| Azo
GND [ 15 42 [ Vee A2 [| 15 31 [ we#
1106 [] 16 41 ANC A1 (16 30 | OE#
NC 17 40 101 Ao [ 17 29 | RY/BY#
/07 C}18 39 [INC 18 19 20 21 22 23 24 25 26 27 28
NC 19 38 [ /00 idiovin ———
RY/BY# []20 37 A0 86682285886
OE# [] 21 36 [INC Tt T Too" mT 77
WE# [] 22 35 [INC
NC [ 23 34 [INC
NC []24 33 [0 1/02
1105 [] 25 32[dNC
NC ] 26 31 103
1104 ] 27 30 INC
Vcee [] 28 29 [1GND
** Package to be developed.
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M WHITE ELECTRONIC DESIGNS WMF2M8-XXX5

ABSOLUTE MAXIMUM RATINGS CAPACITANCE
- . Ta=+25°C

Parameter Symbol| Ratings | Unit

Voltage on Any Pin Relative to Vss Vr | -20to+7.0| V Parameter Symbol Conditions Max | Unit
Power Dissipation Pr 8 w Address Input capacitance CAD | Vio=0V,f=1.0MHz | 12 | pF
Storage Temperature Tste | -65t0+125 | °C Output Enable capacitance | COE | Vin=0V,f=1.0MHz | 12 | pF
Short Circuit Output Current los 100 mA Write Enable capacitance CWE | Vn=0V,f=1.0MHz | 12 | pF
Endurance - Write/Erase Cycles (Mil Temp) 100,000 min | cycles Chip Select capacitance CCS | V=0V, f=10MHz | 12 | pF
Data Retention (Mil Temp) 20 years Data /0 capacitance ClIO | Vio=0V,f=1.0MHz | 12 | pF

This parameter is guaranteed by design but not tested.

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol| Min | Typ Max Unit
Supply Voltage Vec | 45 | 5.0 5.5 V
Ground Vss 0 0 0 \
Input High Voltage e 2.0 - | Vee+05| V
Input Low Voltage Vie -0.5 - +0.8 V
Operating Temperature (Mil.) Ta -55 - +125 °C
Operating Temperature (Ind.) Ta -40 - +85 °C

DC CHARACTERISTICS — CMOS COMPATIBLE
Vee = 5.0V, Vss =0V, -55°C < Ta< +125°C

Parameter Symbol | Conditions Min Max Unit
Input Leakage Current (] Vee = 5.5, Vin = GND to Vee 10 MA
Output Leakage Current ILo Ve =5.5, Vin = GND to Vee 10 MA
Vec Active Current for Read (1) lect CS# = Vi, OE# = Vi, f = 5SMHz 40 mA
Ve Active Current for Program or Erase (2) lcc2 CS# = Vi, OE# = Vi 60 mA
Ve Standby Current lccs Vee =5.5, CS# = ViH, f = 5SMHz, RESET# = Vce + 0.3V 2.0 mA
Output Low Voltage VoL loL=12.0 mA, Vcc =4.5 0.45 V
Output High Voltage VoH lon=-25mA, Vec =4.5 0.85xVce \
Low Vce Lock-Out Voltage Viko 3.2 42 Vv
NOTES:

1. The lcc current listed includes both the DC operating current and the frequency
dependent component (@ 5MHz). The frequency component typically is less than
2mA/MHz, with OE# at V.

2. Icc active while Embedded Algorithm (program or erase) is in progress.

3. DC test conditions ViL = 0.3V, Vin = Vce - 0.3V
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M WHITE ELECTRONIC DESIGNS WMF2M8-XXX5

AC CHARACTERISTICS — WRITE/ERASE/PROGRAM OPERATIONS — WE# CONTROLLED
Vee = 5.0V, Vss =0V, -55°C < Ta< +125°C

Parameter Symbol -90 -120 -150 Unit
Min Max Min Max Min Max
Write Cycle Time tavav twe 90 120 150 ns
Chip Select Setup Time tELwL tcs 0 0 0 ns
Write Enable Pulse Width twLw twp 45 50 50 ns
Address Setup Time tavwi tas 0 0 0 ns
Data Setup Time tovwH tos 45 50 50 ns
Data Hold Time twHDX toH 0 0 0 ns
Address Hold Time twLax taH 45 50 50 ns
Write Enable Pulse Width High twHWL twpH 20 20 20 ns
Duration of Byte Programming Operation (1) tWHWH?1 300 300 300 us
Sector Erase (2) tWHWH2 15 15 15 sec
Read Recovery Time before Write teHwL 0 0 0 us
Vec Setup Time tves 50 50 50 us
Chip Programming Time 44 44 44 sec
Chip Erase Time (3) 256 256 256 sec
Output Enable Hold Time (4) toEH 10 10 10 ns
RESET# Pulse Width trP 500 500 500 ns
NOTES:

1. Typical value for tWHWH1 is 7ps.

2. Typical value for tWHWH2 is 1sec.

3. Typical value for Chip Erase Time is 32sec.
4. For Toggle and Data Polling.

AC CHARACTERISTICS — READ-ONLY OPERATIONS
Vee =56.0V, Vss = 0V, -55°C < Ta< +125°C

Parameter Symbol -90 -120 -150 Unit
Min Max Min Max Min Max
Read Cycle Time tavav tre 90 120 150 ns
Address Access Time tavav tacc 90 120 150 ns
Chip Select Access Time teLav tce 90 120 150 ns
Output Enable to Output Valid teLav toe 40 50 55 ns
Output Enable Hold Time Read 0 0 0 ns
Toggle & toeH

Data Polling 10 10 10 ns
Chip Select High to Output High Z (1) teHaz toF 20 30 35 ns
Output Enable High to Output High Z (1) teHaz toF 20 30 35 ns
Output Hold from Addresses, CS# or OE# Change, taxax toH 0 0 0 ns
whichever is First
RESET# Low to Read Mode (1) tReady 20 20 20 us

1. Guaranteed by design, not tested.
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M WHITE ELECTRONIC DESIGNS

WMF2M8-XXX5

AC CHARACTERISTICS — WRITE/ERASE/PROGRAM OPERATIONS,CS# CONTROLLED

Vee = 5.0V, Vss = 0V, Vss = 0V, -55°C < Ta< +125°C

Parameter Symbol -90 -120 -150 Unit
Min Max Min Max Min Max
Write Cycle Time tavav twe 90 120 150 ns
Write Enable Setup Time twLEL tws 0 0 0 ns
Chip Select Pulse Width tELEH tcp 45 50 50 ns
Address Setup Time tAvEL tas 0 0 0 ns
Data Setup Time tDvEH tos 45 50 50 ns
Data Hold Time tEHDX toH 0 0 0 ns
Address Hold Time teLAX tAH 45 50 50 ns
Chip Select Pulse Width High tEHEL topH 20 20 20 ns
Duration of Byte Programming Operation (1) tWHWH?1 300 300 300 us
Sector Erase Time (2) tWHWH2 15 15 15 sec
Read Recovery Time tGHEL 0 0 0 Js
Chip Programming Time 44 44 44 sec
Chip Erase Time (3) 256 256 256 sec
Output Enable Hold Time (4) toEH 10 10 10 ns
NOTES:

1. Typical value for twHwh1 is 7ps.
2. Typical value for twHwHz is 1sec.

3. Typical value for Chip Erase Time is 32sec.
4. For Toggle and Data Polling.

FIGURE 2 — AC TEST CIRCUIT

Current Source /

D.U.T.
Ceff = 50 pf

)

Current Source "

lou

Vz=1.5V
(Bipolar Supply)

AC Test Conditions

Parameter Typ Unit

Input Pulse Levels ViL=0,ViH=3.0 v

Input Rise and Fall 5 ns

Input and Output Reference Level 15 "

Output Timing Reference Level 15 \
Notes:

Vz is programmable from -2V to +7V.

lo & lon programmable from 0 to 16mA.

Tester Impedance Z0 =75 Q.

Vz is typically the midpoint of Vor and VoL.

lo & lon are adjusted to simulate a typical resistive load circuit.
ATE tester includes jig capacitance.

HARDWARE RESET (RESET#)

Parameter
Std Description Test Setup All Speed Options Unit
tREADY RESET Pin Low (During Embedded Algorithms) to Read or Write (See Note) Max 20 us
tReADY RESET Pin Low (Not During Embedded Algorithms) to Read or Write (See Note) Max 500 ns
trp RESET Pulse Width Min 500 ns
tRH RESET High Time Before Read (See Note) Min 50 ns
tre RY/BY Recovery Time Min 0 ns
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M WHITE ELECTRONIC DESIGNS WMF2M8-XXX5

FIGURE 3 — RESET# TIMING

RYBYf — — — — — — — — — - — - e e — — —
CS#, OE#
Ry
RESET#
_bv _’_
€—trp———P
<—tReady—>
,,,,,,,,, Reset Timings NOT during Embedded Algorithms
Reset Timings during Embedded Algorithms
< t »
< Ready »>
RY/BY# / /
<—tRB—>
CS#, OE# / /

RESET# —\ / / /

<« tRp———>
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M WHITE ELECTRONIC DESIGNS WMF2M8-XXX5

FIGURE 4 — AC WAVEFORMS FOR READ OPERATIONS

t

< RC
<
Addresses Addresses Stable :
<—Acc——>
CS# N 7/7
t
t l'DF >
OE =
OE# <VE> ¥
< '0EH A
WE# - tce |
—_— -~ Val
—>!loH|<«—
HIGH Z % HIGH Z
Outputs Output Valid
I J
RESET# j7
RY/BY# oV
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M WHITE ELECTRONIC DESIGNS WMF2M8-XXX5

FIGURE 5 — WRITE/ERASE/PROGRAM OPERATION, WE# CONTROLLED

Program Command Sequence (last two cycles) | Read Status Data (last two cycles)

<«—twc —> tAs —> I

|
Addresses 555h PA ‘ PA M

—>| tAH |[<— \
{ 3
CS# /_\ /—\ \;

OE#

WE#

| Aon PD [l Status ¥PouT >
Data / 4 I

—>[BUSY<—+ <-RB >
\ «L
RY/BY#

Vee

Notes:

1. PArepresents the address of the memory location to be programmed.
. PD represents the data to be programmed at byte address.

. DT7#is the output of the complement of the data written to the device.
. Dout is the output of the data written to the device.

. Figure indicates last two bus cycles of a four bus cycle sequence.

oW N
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M WHITE ELECTRONIC DESIGNS WMF2M8-XXX5

FIGURE 6 — AC WAVEFORMS CHIP/SECTOR ERASE OPERATIONS

twe —>| l«——taAs—>
Addresses >§ 2AAh i SA

‘ ‘ 7555h for chip eras

est / f 7

OE# —>tcH<—
tWP<€—
%‘,
WE# /
—— tywpH——>|]
<L tcs

Data

10 for CHip Erase |
—> tBUS{— <—tRB >

RY/BY#

tycs|<— 1
Vee o

Notes: SAis the sector address for Sector Erase.
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M WHITE ELECTRONIC DESIGNS WMF2M8-XXX5

FIG. 7 — AC WAVEFORMS FOR DATA# POLLING DURING EMBEDDED ALIGORITHM OPERATIONS

\ 'Re  — I}

Addresses >Q% VA Am_’/ VA W VA
<«—t ACC™>
tcE
CS# ]
i

— toE [
OE# .

~— toeH —>| tor ./
WE# 1/
/ - —
toH

High Z

DQ7 Complement >>% Complement X True Valid Data 9
High Z

DQO-DQ6 { statusData Y, Status Data | XTrue Valid Data

“ltBusy[
RY/BY#

Notes: VA = Valid Address. lllustration shows first status cycle after command sequence, last status read cycle and array data read cycle.
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M WHITE ELECTRONIC DESIGNS

WMF2M8-XXX5

FIGURE 8 — ALTERNATE CS# CONTROLLED PROGRAMMING OPERATION TIMINGS

XXX for program PA for program
XXX for erase SA for sector erase
XXX for chip erase Data Polling
| \ /
Addresses . S PA ><
/
twe tas >
—>>tAH
twH—» /]
I
WE# / /
1
™ <1 'GHEL /
7
OE# /
YWHWH1 or 2
/
/
Cs# / \ /
<<—tBUSY—>]
/ a\ /] / 507 YD
Data / { 3 ) /| ( baz ouT
RH — AO for program PD for program
55 for erase 30 for sector erase
10 for chip erase /]
RESET# N
RY/BY# \_//
Notes:

1. PArepresents the address of the memory location to be programmed.
. PD represents the data to be programmed at byte address.

. D7# s the output of the complement of the data written to the device.
. Dout is the output of the data written to the device.

. Figure indicates last two bus cycles of a four bus cycle sequence.

[S I IV N
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M WHITE ELECTRONIC DESIGNS WMF2M8-XXX5

FIGURE 9 —- TOGGLE BIT TIMINGS (DURING EMBEDDED ALGORITHMS)

<« tfgc— >

Addresses VA 7@

<—tacc >

-«
CH _
to

cs# “ee” | —— V[
| I/ o
t,

VA ><§i>< VA VA

(first read)
—>| 'Busy[*
RY/BY#

E
OE#
— //
l— thp —> ////
WE# 1/
<« toy >
High Z
DQ6-DQ2 9 < Valid Status D1 Valid Status >>—// Valid Status Valid Data >~
(second read) (stops toggling)

Notes:
VA = Valid address; not required for DQS. lllustration shows first two status cycle
command sequence, last status read cycle and array data read cycle.

after

May 2004
Rev. 6
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M WHITE ELECTRONIC DESIGNS WMF2M8-XXX5

FIGURE 10 - DQ2 VS. DQ6

Enter Enter
Embedded Erase Enter Erase Embedded
Erasing Suspend Suspend Program Erasing
L
WE# S E
Erase Erase Suspend Erase Erase Suspend Erase rase
Read Suspend Read Complete

Program

oo [/} A i —

Note:
The system may use OE# or CS# to toggle DQ2 and DQ6. DQ6 toggles only when read
at an address within the erase-suspended sector.

TEMPORARY SECTOR UNPROTECTED

Parameter
Std Description All Speed Options Unit
tvibR Vip Rise and Fall time (see notes) Min 500 ns
trRsP RESET# setup time for temporary sector unprotect Min 4 ms
Note:
Not 100% tested.
FIGURE 11 - TEMPORARY SECTOR GROUP UNPROTECTED TIMINGS
12V
————— g 4 N
RESET#
0or 5V \_ 0or 5V
_> tvIDR < —> tvIDR <_
Program or Erase Command Sequence
CS#
WE#
RY/BY#
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M WHITE ELECTRONIC DESIGNS WMF2M8-XXX5

PACKAGE 207: 56 LEAD, CERAMIC SOP

-« 23.63(0.930)  0.25 (0.010) ———»=

0.18 (0.007)
|t—
‘47 21.59 (0.850) TYP 4>‘ ‘ +0.05 (0.002)

Q0000000000000 nnnIanan000ML

2.87 (0.113)
MAX

1.02 (0.040)
+0.18 (0.007)

16.13 (0.635) 12.96 (0.510)
+0.13 (0.005) +0.15 (0.006)

—1.60 (0.063) TYP
A

Y 0.51(0.020) TYP

JUOOTTooooouuoororruurououn

|DEF;||$|F1|ER > 0.80 (0.031) TYP *‘ ‘k 2'5%5—,0(3_10(32) R =0.18 (0.007) TYP 04
SEE DETAIL"A"  4.06 (0.160)
MAX DETAIL "A"
ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
PACKAGE DIMENSION: 44 LEAD, CERAMIC LCC**
| 16.26 (0.640) |
16.67 (0.660) ‘ %‘ 305 0.120)
74‘» MAX
16.26 (0.640)
16.67 (0.660)
PIN 1 IDENTIFIER:
ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
** Package to be developed.
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M WHITE ELECTRONIC DESIGNS WMF2M8-XXX5

ORDERING INFORMATION

1=

MF 2M8 -XXX X X

5X
L LEAD FINISH:

Blank =  Gold plated leads
A = Solder dip leads

Vpr PROGRAMMING VOLTAGE

5=5V
DEVICE GRADE:
M = Military, 883 Screened -55°C to +125°C
| = Industrial -40°C to +85°C
C = Commercial 0°C to +70°C
PACKAGE TYPE:
DA = 56 Lead CSOP (Package 207) fits standard 56 SSOP footprint
L = 44 Lead Ceramic LCC*

ACCESS TIME (ns)

ORGANIZATION, 2M x 8

Flash

MONOLITHIC

WHITE ELECTRONIC DESIGNS CORP.

* Package to be developed.

Device Type Sector Size Speed Package SMD No.
2M x 8 Flash Monolithic 64KByte 150ns 56 lead CSOP (DA) 5962-97609 01HXX
2M x 8 Flash Monolithic 64KByte 120ns 56 lead CSOP (DA) 5962-97609 02HXX
2M x 8 Flash Monolithic 64KByte 90ns 56 lead CSOP (DA) 5962-97609 03HXX
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