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Numonyx™ StrataFlash® Embedded Memory
(P33)

Datasheet

Product Features
m High performance: m Security:

— 85 ns initial access — One-Time Programmable Registers:

— 52MHz with zero wait states, 17ns clock-to- — 64 unique factory device identifier bits

data output synchronous-burst read mode — 2112 user-programmable OTP bits
— 25 ns asynchronous-page read mode — Selectable OTP space in Main Array:
— 4- 8- 16-, and continuous-word burst — Four pre-defined 128-KByte blocks (top or

d bottom configuration).
mode _ — Up to Full Array OTP Lockout
— Buffered Enhanced Factory Programming — Absolute write protection: Vpp = Vgg

(BEFP) at 5 ps/byte (Typ) — Power-transition erase/program lockout
— 3.0 V buffered programming at 7 ps/byte — Individual zero-latency block locking

(Typ) L o
= Architecture: Individual block lock-down capability

— Multi-Level Cell Technology: Highest = Software:
Density at Lowest Cost — 20 ps (Typ) program suspend
— Asymmetrically-blocked architecture — 20 ps (Typ) erase suspend o
— Four 32-KByte parameter blocks: top or — Numonyx™ Flash Data Integrator optimized
bottom configuration — Basic Command Set and Extended
— 128-KByte main blocks Command Set compatible
= Voltage and Power: — Common Flash Interface capable
— Vcc (core) voltage: 2.3V - 3.6 V = Density and Packaging
— Veeq (1/0) voltage: 2.3 V - 3.6 V — 56-Lead TSOP package (64, 128, 256, 512-
o . . Mbit)
— Standby current: 35uA (Typ) for 64-Mbit ™
— 4-Word synchronous read current: — 64-Ball Numonyx " Easy BGA package (64,
16 mA (Typ) at 52MHz 128, 256, 512-Mbit)
= Quality and Reliabilit — Numonyx™ QUAD+ SCSP (64, 128, 256,
yan Yoo . . 512-Mbit)
— Operating temperature: -40 °C to +85 °C — 16-bit wide data bus

— Minimum 100,000 erase cycles per block
— ETOX™ VIII process technology
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Numonyx™ StrataFlash® Embedded Memory (P33)

Revision History

Date Revision | Description
April 2006 001 Initial release
August 2006 002 Product release
Update and provide general document clarifications
Revise ICCR values for Page-Mode Read
Added note for V¢4 change on TSOP burst operation
Added TSOP Burst AC Read specification
May 2007 003 Updated new revision of CFI
Updated Flowcharts
Updated description of Burst Operation
Document changes regarding burst operation with the TSOP package.
Updated for 65nm lithography.
October 2007 004 Define W602 Erase to Suspend.
November 2007 05 Applied Numonyx template and datasheet organization.
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1.0

1.1

3.0V:
9.0V :

Block :

Main block :

Parameter block :

Top parameter device :

Bottom parameter device :

1.2

BEFP :
CUI :
MLC :
OTP :
PLR :
PR :
RCR :
RFU :
SR :
WSM :
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Numonyx™ StrataFlash® Embedded Memory (P33)

Introduction

This document provides information about the Numonyx™ StrataFlash® Embedded
Memory (P33) device and describes its features, operation, and specifications.

P33 is the latest generation of Numonyx™ StrataFlash® memory devices. Offered in
64-Mbit up through 512-Mbit densities, the P33 flash memory device brings reliable,
two-bit-per-cell storage technology to the embedded flash market segment. Benefits
include more density in less space, high-speed interface, lowest cost-per-bit NOR
device, and support for code and data storage. Features include high-performance
synchronous-burst read mode, fast asynchronous access times, low power, flexible
security options, and three industry standard package choices.

P33 product family is manufactured using Intel* 130 nm ETOX™ VIII process
technology. The P33 product family is also planned on the Numonyx™ 65nm process
lithography. 65nm AC timing changes are noted in this datasheet, and should be taken
into account for all new designs

Nomenclature

Vcc (core) and Veeq (1/0) voltage range of 2.3V -3.6V
Vpp voltage range of 8.5V - 9.5V

A group of bits, bytes, or words within the flash memory array that erase
simultaneously. The Numonyx™ StrataFlash® Embedded Memory (P33) has two block
sizes: 32 KByte and 128 KByte.

An array block that is usually used to store code and/or data. Main blocks are larger
than parameter blocks.

An array block that may be used to store frequently changing data or small system
parameters that traditionally would be stored in EEPROM.

A device with its parameter blocks located at the highest physical address of its
memory map.

A device with its parameter blocks located at the lowest physical address of its
memory map.

Acronyms

Buffer Enhanced Factory Programming
Command User Interface

Multi-Level Cell

One-Time Programmable

Protection Lock Register

Protection Register

Read Configuration Register

Reserved for Future Use

Status Register

Write State Machine

November 2007
Order Number: 314749-05



Numonyx™ StrataFlash® Embedded Memory (P33)

1.3 Conventions
VCC : Signal or voltage connection
Vee: Signal or voltage level
Oh : Hexadecimal number suffix
0b : Binary number suffix
SR[4] : Denotes an individual register bit.
A[15:0] : Denotes a group of similarly named signals, such as address or data bus.
IS Eitte.notes one element of a signal group membership, such as an individual address
Bit : Single Binary unit
Byte : Eight bits
Word : Two bytes, or sixteen bits
Kbit : 1024 bits
KByte : 1024 bytes
KWord : 1024 words
Mbit : 1,048,576 bits
MByte : 1,048,576 bytes
MWord : 1,048,576 words
K 1,000
M 1,000,000
November 2007 Datasheet
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Numonyx™ StrataFlash® Embedded Memory (P33)

Functional Overview

This section provides an overview of the features and capabilities of the Numonyx™
StrataFlash® Embedded Memory (P33) device.

The Kearny Family Flash memory provides density upgrades from 64-Mbit through 512-
Mbit. This family of devices provides high performance at low voltage on a 16-bit data
bus. Individually erasable memory blocks are sized for optimum code and data storage.

Upon initial power up or return from reset, the device defaults to asynchronous page-
mode read. Configuring the RCR enables synchronous burst-mode reads. In
synchronous burst mode, output data is synchronized with a user-supplied clock signal.
A WAIT signal provides an easy CPU-to-flash memory synchronization.

In addition to the enhanced architecture and interface, the device incorporates
technology that enables fast factory program and erase operations. Designed for low-
voltage systems, the Kearny Family Flash memory supports read operations with V¢ at
3.0V, and erase and program operations with Vpp at 3.0V or 9.0V. BEFP provides the
fastest flash array programming performance with Vpp at 9.0V, which increases factory
throughput. With Vpp at 3.0V, VCC and VPP can be tied together for a simple, ultra low
power design. In addition to voltage flexibility, a dedicated VPP connection provides
complete data protection when Vpp < Vpp .

The CUI is the interface between the system processor and all internal operations of
the device. An internal WSM automatically executes the algorithms and timings
necessary for block erase and program. A Status Register indicates erase or program
completion and any errors that may have occurred.

An industry-standard command sequence invokes program and erase automation. Each
erase operation erases one block. The Erase Suspend feature allows system software to
pause an erase cycle to read or program data in another block. Program Suspend
allows system software to pause programming to read other locations. Data is
programmed in word increments (16 bits).

The Kearny Family Flash memory protection register allows unique flash device
identification that can be used to increase system security. The individual Block Lock
feature provides zero-latency block locking and unlocking. In addition, the Kearny
Family Flash memory may also pre-define main array space as OTP.

Virtual Chip Enable Description

The 512 Mbit Kearny Family Flash memory employs a Virtual Chip Enable which
combines two 256-Mbit die with a common chip enable, F1-CE# for QUAD+ packages
or CE# for Easy BGA packages (refer to Figure 10 and Figure 11 for additional details).
Address A24 (QUAD+ package) or A25 (Easy BGA and TSOP package) is then used to
select between the die pair with F1-CE# / CE# asserted, depending upon the package
option used. When chip enable is asserted and QUAD+ A24 (Easy BGA A25) is low
(vi), The lower parameter die is selected; when chip enable is asserted and QUAD+
A24 (Easy BGA A25) is high (Vvyy), the upper parameter die is selected. Refer to Table 1,
“Flash Die Virtual Chip Enable Truth Table for 512 Mbit QUAD+ Package” and Table 2,
“Flash Die Virtual Chip Enable Truth Table for 512 Mbit TSOP / Easy BGA Package” for
additional details.

November 2007
Order Number: 314749-05



Numonyx™ StrataFlash® Embedded Memory (P33)

Table 1: Flash Die Virtual Chip Enable Truth Table for 512 Mbit QUAD+ Package

Die Selected F1-CE# A24
Lower Param Die L
Upper Param Die L H

Table 2: Flash Die Virtual Chip Enable Truth Table for 512 Mbit TSOP / Easy BGA Package

Die Selected CE# A25
Lower Param Die L L
Upper Param Die L H

November 2007
Order Number: 314749-05
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Numonyx™ StrataFlash® Embedded Memory (P33)

3.0 Package Information

3.1 56-Lead TSOP

Figure 1: TSOP Mechanical Specifications

z
¢ See Notes 1 and 3 — See Note 2
Pinl1 — ¥
O ©
E
O —>0 :
| —] +
I D | Seating
Plane
/— See Detail A
r- v
[ J | A
\ /
~—
Detail A
Detail B
_{C
6 b —>| l«—
L
Table 3: TSOP Package Dimensions (Sheet 1 of 2)
Millimeters Inches
Product Information Symbol Notes
Min Nom Max Min Nom Max
Package Height A - - 1.200 - - 0.047
Standoff Ay 0.050 - - 0.002 - -
Package Body Thickness Ay 0.965 0.995 1.025 0.038 0.039 0.040
Lead Width b 0.100 0.150 0.200 0.004 0.006 0.008
Lead Thickness c 0.100 0.150 0.200 0.004 0.006 0.008
Package Body Length Dy 18.200 18.400 18.600 0.717 0.724 0.732
Package Body Width E 13.800 14.000 14.200 0.543 0.551 0.559
Lead Pitch e - 0.500 - - 0.0197 -
Terminal Dimension D 19.800 20.00 20.200 0.780 0.787 0.795
Lead Tip Length L 0.500 0.600 0.700 0.020 0.024 0.028
Datasheet November 2007
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Numonyx™ StrataFlash® Embedded Memory (P33)

Table 3: TSOP Package Dimensions (Sheet 2 of 2)
Millimeters Inches
Product Information Symbol Notes
Min Nom Max Min Nom Max
Lead Count - 56 - - 56 -
Lead Tip Angle 0° 3° 5° 0° 3° 5°
Seating Plane Coplanarity - - 0.100 - - 0.004
Lead to Package Offset 0.150 0.250 0.350 0.006 0.010 0.014
Notes:
1. One dimple on package denotes Pin 1.
2. If two dimples, then the larger dimple denotes Pin 1.
3. Pin 1 will always be in the upper left corner of the package, in reference to the product mark.
3.2 64-Ball Easy BGA Package
Figure 2: 64-Mbit and 128-Mbit Easy BGA Mechanical Specifications
S1
Ball A1 <! BallA1
Co ey D | Comer
”\; »|
y 1 2 3 4 5 6 7 8 8 7 6 5 4 3 2 I 52
ASOOOOO00 ~AO0000000
s OO0 O0 sO0000000
cOOOOOOO0 cO0000000 !
o OO0 O0 DOOOQ@OOQ:b
E - T N N N
e OOOCOO0O t00000000 i
OOl FOOOO0O0O0O0O0 |
cOOOOOO00 sOQO0000O00O0O0—
P ea Len ,on o e e
V1 ROOOOo000 HOOO0OO0O0O0O0 O__f_
Top View - Ball side down Bottom View - Ball Side Up
‘ Al ‘
A2 v
Seating
NANANLNL N LN NI\ L
| et Y
Note: Drawing not to scale
Table 4: 64-Mbit and 128-Mbit Easy BGA Package Dimensions (Sheet 1 of 2)
Millimeters Inches
Product Information Symbol Notes
Min Nom Max Min Nom Max
Package Height A - - 1.200 - - 0.0472
Ball Height Al 0.250 - - 0.0098 - -
Package Body Thickness A2 - 0.780 - - 0.0307 -
November 2007 Datasheet
Order Number: 314749-05 11



Numonyx™ StrataFlash® Embedded Memory (P33)

Table 4: 64-Mbit and 128-Mbit Easy BGA Package Dimensions (Sheet 2 of 2)

Millimeters Inches
Product Information Symbol Notes
Min Nom Max Min Nom Max
Ball (Lead) Width 0.330 0.430 0.530 0.0130 0.0169 0.0209
Package Body Width D 9.900 10.000 10.100 0.3898 0.3937 0.3976 1
Package Body Length 7.900 8.000 8.100 0.3110 0.3149 0.3189 1
Pitch [e] - 1.000 - - 0.0394 -
Ball (Lead) Count N - 64 - - 64 -
Seating Plane Coplanarity Y - - 0.100 - - 0.0039
Corner to Ball A1 Distance Along D S1 1.400 1.500 1.600 0.0551 0.0591 0.0630 1
Corner to Ball A1 Distance Along E S2 0.400 0.500 0.600 0.0157 0.0197 0.0236 1
Notes:
1. Daisy Chain Evaluation Unit information is at Nu;monyx™ Flash Memory Packaging Technology http://
developer.Numonyx.com/design/flash/packtech.
Figure 3: 256-Mbit and 512-Mbit Easy BGA Mechanical Specifications
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Note: Drawing not to scale
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Numonyx™ StrataFlash® Embedded Memory (P33)

Table 5: 256-Mbit and 512-Mbit Easy BGA Package Dimensions

Millimeters Inches
Product Information Symbol Notes
Min Nom Max Min Nom Max
Package Height (256-Mbit) - - 1.200 - - 0.0472
Package Height (512-Mbit) - - 1.300 - - 0.0512
Ball Height Al 0.250 - - 0.0098 - -
Package Body Thickness (256-Mbit) A2 - 0.780 - - 0.0307 -
Package Body Thickness (512-Mbit) A2 - 0.910 - - 0.0358 -
Ball (Lead) Width 0.330 0.430 0.530 0.0130 0.0169 0.0209
Package Body Width D 9.900 10.000 10.100 0.3898 0.3937 0.3976 1
Package Body Length E 12.900 13.000 13.100 0.5079 0.5118 0.5157 1
Pitch [e] - 1.000 - - 0.0394 -
Ball (Lead) Count N - 64 - - 64 -
Seating Plane Coplanarity Y - - 0.100 - - 0.0039
Corner to Ball Al Distance Along D S1 1.400 1.500 1.600 0.0551 0.0591 0.0630 1
Corner to Ball Al Distance Along E S2 2.900 3.000 3.100 0.1142 0.1181 0.1220 1
Notes:
1. Daisy Chain Evaluation Unit information is at Numonyx™ Flash Memory Packaging Technology http://
developer.numonyx.com/design/flash/packtech.
November 2007 Datasheet
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Numonyx™ StrataFlash® Embedded Memory (P33)

3.3 QUAD+ SCSP Packages

Figure 4: 64/128-Mbit, 88-ball (80 active) QUAD+ SCSP Specifications (8x10x1.2 mm)
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Drawing not to scale.

Millimeters Inches
Dimensions S ymbol Min Nom Max Min Nom Max
Package Height A - - 1.200 - - 0.0472
Ball Height Al 0.200 - - 0.0079 - -
Package Body Thickness A2 - 0.860 - - 0.0339 -
Ball (Lead) Width b 0.325 0.375 0.425 0.0128 0.0148 0.0167
Package Body Width D 9.900 10.000 10.100 0.3898 0.3937 0.3976
Package Body Length E 7.900 8.000 8.100 0.3110 0.3150 0.3189
Pitch e - 0.800 - - 0.0315 -
Ball (Lead) Count N - 88 - - 88 -
Seating Plane Coplanarity Y - - 0.100 - - 0.0039
Comer to Ball A1 Distance Along E Sl1 1.100 1.200 1.300 0.0433 0.0472 0.0512
Comer to Ball A1 Distance Along D S2 0.500 0.600 0.700 0.0197 0.0236 0.0276
Datasheet November 2007
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Numonyx™ StrataFlash® Embedded Memory (P33)

Figure 5: 256-Mbit, 88-ball (80 active) QUAD+ SCSP Specifications (8x11x1.0 mm)
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Drawing not to scale.

Note: Dimensions A1, A2, and b are preliminary

Millimeters Inches
Dimensions Symbol Min Nom Max Min Nom Max
Package Height A - - 1.000 - - 0.0394
Ball Height Al 0.117 - - 0.0046 - -
Package Body Thickness A2 - 0.740 - - 0.0291 -
Ball (Lead) Width b 0.300 0.350 0.400 0.0118 0.0138 0.0157
Package Body Length D 10.900 11.00 11.100 0.4291 0.4331 0.4370
Package Body Width E 7.900 8.00 8.100 0.3110 0.3150 0.3189
Pitch e - 0.80 - - 0.0315 -
Ball (Lead) Count N - 88 - - 88 -
Seating Plane Coplanarity Y - - 0.100 - - 0.0039
Comer to Ball Al Distance Along E S1 1.100 1.200 1.300 0.0433 0.0472 0.0512
Cormner to Ball A1 Distance Along D S2 1.000 1.100 1.200 0.0394 0.0433 0.0472
November 2007 Datasheet
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Numonyx™ StrataFlash® Embedded Memory (P33)

Figure 6: 512-Mbit, 88-ball (80 active) QUAD+ SCSP Specifications (8x11x1.2 mm)
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A2

# A1 ¢A

Drawing not to scale.

Millimeters Inches
Dimensions Symbol Min Nom Max Min Nom Max
Package Height A - - 1.200 - - 0.0472
Ball Height Al 0.200 - - 0.0079 - -
Package Body Thickness A2 - 0.860 - - 0.0339 -
Ball (Lead) Width b 0.325 0.375 0.425 0.0128 0.0148 0.0167
Package Body Length D 10.900 | 11.000 11.100 0.4291 0.4331 0.4370
Package Body Width E 7.900 8.000 8.100 0.3110 0.3150 0.3189
Pitch e - 0.800 - - 0.0315 -
Ball (Lead) Count N - 88 - - 88 -
Seating Plane Coplanarity Y - - 0.100 - - 0.0039
Corner to Ball Al Distance Along E S1 1.100 1.200 1.300 0.0433 0.0472 0.0512
Corner to Ball Al Distance Along D S2 1.000 1.100 1.200 0.0394 0.0433 0.0472
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Numonyx™ StrataFlash® Embedded Memory (P33)

4.0 Ballout and Signal Descriptions
4.1 Signal Ballout
Figure 7: 56-Lead TSOP Pinout (64/128/256/512-Mbit)
A16 1 56—  WAIT
A15 2 O 55— A17
A4 T 3 54— DQ15
A13 4 53—/ D
A2 C—] 5 52— DQ14
A11 — 6 51— DGp
AMOC— 7 50—/ DQ13
AO ] 8 49— DG
—] 9 48— DQ12
A22 ——] 10 47— D4
A1 M 46— ADW
] 12 45— CLK
\\//gg —] 13 P33 44— RS
Wet C— 14 56- Lead TSOP Pinout 43 VPP
wpy —— 15 14 mm x20mm 42— DQi1
A20 ] 16 i 41— D&
A9 ) 17 Top View 40— DQ10
A18 C— 18 39— D
A8 C—] 19 38— VCCQ
A7 —] 20 37— D
A6 T 21 36— DO
A5 T 22 35— DG8
AMC— 23 34— DL
A3 ] 24 33— VvCC
A2 ] 25 32— OBt
—] 26 31— VSS
A25 ] 27 30— CHt
vss — 28 29— Al
Notes:
1. A1l is the least significant address bit.
2. A23 is valid for 128-Mbit densities and above; otherwise, it is a no connect (NC).
3. A24 is valid for 256-Mbit densities and above; otherwise, it is a no connect (NC).
4, A25 is valid for 512-Mbit densities; otherwise, it is a no connect (NC).
5. Please refer to the latest specification update for synchronous read operation on the TSOP package. The synchronous read

input signals (i.e. ADV# and CLK) should be tied off to support asynchronous reads otherwise. See Section 4.2,

“Signal Descriptions” on page 19. for additional information.

November 2007
Order Number: 314749-05
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Numonyx™ StrataFlash® Embedded Memory (P33)

Figure 8: 64-Ball Easy BGA Ballout (64/128/256/512-Mbit)

® , o 3 4 5 6 7 8 54321‘

fﬁﬂﬂHHEOQOOOOOOA

A8 VPP A13 VCC A18 A22 A22 A18 VCC A13 VPP A8

DI 00000000

A9 CE# A14 A25 A19 RFU RFU A19 A25 A14 CE# A9 VSS A2

9101018 OO0O00000Oe

A10 A12 A15 WP# A20 A21 A20 WP# A15 A12 A10

;;OOOOOOOOD

oo Py Py ey Py vy
o / o o o o
A Y/ 5 ! Y

U

P e
! " " .

g
H
5

\,

L N
o & o #f
N 7 I Ny

4
7 i
H

5

DOt N

(g

A1 RST#VCCQ VCCQ A16 A17 A17 A16 VCCQVCCQRST# A11

SO100000000:

DQ9 DQ3 DQ4 CLK DQ15 RFU RFU DQ15 CLK DQ4 DQ3 DQ9 DQ1 DQ8

T TN TS, e e
/ Y N N "

LT N S,

OO0 OI00000000F

RFU DQO DQ10 DQ11 DQ12 ADV# WAIT OE# OE# WAIT ADV#DQ12 DQ11 DQ10 DQ0 RFU

DO I00000000 .

DQ2 VCCQ DQ5 DQ6 DQ14 WE# WE# DQ14 DQ6 DQ5 VCCQ DQ2 RFU A23

WOOOOOOO0[0000000 0

RFU VSS VCC VSS DQ13 VSS DQ7 A24 A24 DQ7 VSS DQ13 VSS VCC VSS RFU

Easy BGA Easy BGA
Top View- Ball side down Bottom View- Ball side u

Notes:

Al is the least significant address bit.

A23 is valid for 128-Mbit densities and above; otherwise, it is a no connect.
A24 is valid for 256-Mbit densities and above; otherwise, it is a no connect.
A25 is valid for 512-Mbit densities; otherwise, it is a no connect.

AL
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Numonyx™ StrataFlash® Embedded Memory (P33)

Figure 9: 88-Ball (80-Active Ball) QUAD+ SCSP Ballout

Pin 1
1 2 3 4 5 6 7 8
A - I:Jepép -D:epo:p- Dépop; 1 Depap
B A4 A18 A19 VSS vCcC VCC A21 A11
3 ?
C A5 % A23 VSS f CLK A22 A12
D A3 A7 A24 VPP /j:/ 4 A9 A13
" "
L
E A2 A7 E WP# ADVi# A20 A10 A15
#..r"f:':
F A1 A6 /{j RST# WE# A8 A14 A16
i
G A0 DQ8 DQ2 DQ10 DQ5 DQ13 WAIT F2-CE#
e
H 4 DQoO DQ1 DQ3 DQ12 DQ14 DQ7 F2-OE#
s y;
J % F1-OE# DQ9 DQ11 DQ4 DQ6 DQ15 vccaQ
-
K F1-CE# / ,/‘ ,..-‘"# vce | veea f’
L VSS VSS vccaQ VCC VSS VSS VSS VSS
M " Dépop | "Depop” |. Depop 1 .Depop.
1 2 3 4 5 6 7 8

Notes:

1. A22 is valid for 128-Mbit densities and above; otherwise, it is a no connect.
2. A23 is valid for 256-Mbit densities and above; otherwise, it is a no connect.
3. A24 is valid for 512-Mbit densities and above; otherwise, it is a no connect.
4, F2-CE# and F2-OE# are no connects.

4.2 Signal Descriptions

This section has signal descriptions for the various Numonyx™ StrataFlash® Embedded

Memory (P33) device packages.

November 2007
Order Number: 314749-05
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Numonyx™ StrataFlash® Embedded Memory (P33)

Table 6: TSOP and Easy BGA Signal Descriptions
Symbol Type Name and Function
ADDRESS INPUTS: Device address inputs. 64-Mbit: A[22:1]; 128-Mbit: A[23:1]; 256-Mbit:
A[MAX:1] Input | A[24:1]; 512-Mbit: A[25:1]. Note: The virtual selection of the 256-Mbit “Top parameter” die in the
dual-die 512-Mbit configuration is accomplished by setting A25 high (Vin).
Input/ DATA INPUT/OUTPUTS: Inputs data and commands during write cycles; outputs data during
DQ[15:0] OUFE at | memory, Status Register, Protection Register, and Read Configuration Register reads. Data balls float
P when the CE# or OE# are deasserted. Data is internally latched during writes.
ADDRESS VALID: Active low input. During synchronous read operations, addresses are latched on
the rising edge of ADV#, or on the next valid CLK edge with ADV# low, whichever occurs first.
ADV# Input | In asynchronous mode, the address is latched when ADV# going high or continuously flows through
if ADV# is held low.
WARNING: Designs not using ADV# must tie it to VSS to allow addresses to flow through.
CHIP ENABLE: Active low input. CE# low selects the associated flash memory die. When asserted,
flash internal control logic, input buffers, decoders, and sense amplifiers are active. When
CE# Input deasserted, the associated flash die is deselected, power is reduced to standby levels, data and
WAIT outputs are placed in high-Z state.
WARNING: All chip enables must be high when device is not in use.
CLOCK: Synchronizes the device with the system’s bus frequency in synchronous-read mode. During
synchronous read operations, addresses are latched on the rising edge of ADV#, or on the next valid
CLK Input | ¢k edge with ADV# low, whichever occurs first.
WARNING: Designs not using CLK for synchronous read mode must tie it to VCCQ or VSS.
OF# Input OUTPUT ENABLE: Active low input. OE# low enables the device’s output data buffers during read
P cycles. OE# high places the data outputs and WAIT in High-Z.
RESET: Active low input. RST# resets internal automation and inhibits write operations. This
RST# Input | provides data protection during power transitions. RST# high enables normal operation. Exit from
reset places the device in asynchronous read array mode.
WAIT: Indicates data valid in synchronous array or non-array burst reads. RCR[10], (WT)
determines its polarity when asserted. WAIT's active output is Vg or Vo when CE# and OE# are
Vi . WAIT is high-Z if CE# or OE# is Viy.
WAIT Output L . .
e In synchronous array or non-array read modes, WAIT indicates invalid data when asserted and
valid data when deasserted.
e In asynchronous page mode, and all write modes, WAIT is deasserted.
WRITE ENABLE: Active low input. WE# controls writes to the device. Address and data are latched
WE# Input .
on the rising edge of WE#.
WRITE PROTECT: Active low input. WP# low enables the lock-down mechanism. Blocks in lock-
WP# Input | down cannot be unlocked with the Unlock command. WP# high overrides the lock-down function
enabling blocks to be erased or programmed using software commands.
Erase and Program Power: A valid voltage on this pin allows erasing or programming. Memory
contents cannot be altered when Vpp < Vpp k. Block erase and program at invalid Vpp voltages should
not be attempted.
Power/ Set Vpp = Vpp, for in-system program and erase operations. To accommodate resistor or diode drops
VPP Inout from the system supply, the Vi level of Vpp can be as low as Vpp, min. Vpp must remain above Vpp
P min to perform in-system flash modification. VPP may be 0 V during read operations.
Vppy can be applied to main blocks for 1000 cycles maximum and to parameter blocks for 2500
cycles. VPP can be connected to 9 V for a cumulative total not to exceed 80 hours. Extended use of
this pin at 9 V may reduce block cycling capability.
VCC Power Device Core Power Supply: Core (logic) source voltage. Writes to the flash array are inhibited
when Ve < Vi ko. Operations at invalid V¢ voltages should not be attempted.
VCCQ Power | Output Power Supply: Output-driver source voltage.
VSS Power | Ground: Connect to system ground. Do not float any VSS connection.
RFU _ Reserved for Future Use: Reserved by Numonyx for future device functionality and enhancement.
These should be treated in the same way as a Don’t Use (DU) signal.
DU — Don’t Use: Do not connect to any other signal, or power supply; must be left floating.
NC — No Connect: No internal connection; can be driven or floated.
Datasheet November 2007
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Numonyx™ StrataFlash® Embedded Memory (P33)

Table 7: QUAD+ SCSP Signal Descriptions
Symbol Type Name and Function
ADDRESS INPUTS: Device address inputs. 64-Mbit: A[21:0]; 128-Mbit: A[22:0]; 256-Mbit:
A[MAX:0] Input | A[23:0]; 512-Mbit: A[24:0]. Note: The virtual selection of the 256-Mbit “Top parameter” die in the
dual-die 512-Mbit configuration is accomplished by setting A24 high (V).
Input/ DATA INPUT/OUTPUTS: Inputs data and commands during write cycles; outputs data during
DQ[15:0] OuFt) at | memory, Status Register, Protection Register, and Read Configuration Register reads. Data balls float
P when the CE# or OE# are deasserted. Data is internally latched during writes.
ADDRESS VALID: Active low input. During synchronous read operations, addresses are latched on
the rising edge of ADV#, or on the next valid CLK edge with ADV# low, whichever occurs first.
ADV# Input In asynchronous mode, the address is latched when ADV# going high or continuously flows through
if ADV# is held low.
WARNING: Designs not using ADV# must tie it to VSS to allow addresses to flow through.
FLASH CHIP ENABLE: Active low input. CE# low selects the associated flash memory die. When
asserted, flash internal control logic, input buffers, decoders, and sense amplifiers are active. When
F1-CE# Input deasserted, the associated flash die is deselected, power is reduced to standby levels, data and
WAIT outputs are placed in high-Z state. Note: F2-CE# is a NC for this part
WARNING: All chip enables must be high when device is not in use.
CLOCK: Synchronizes the device with the system’s bus frequency in synchronous-read mode. During
synchronous read operations, addresses are latched on the rising edge of ADV#, or on the next valid
CLK Input | 1k edge with ADV# low, whichever occurs first.
WARNING: Designs not using CLK for synchronous read mode must tie it to VCCQ or VSS.
F1-OE# Input OUTPUT ENABLE: Active low input. OE# low enables the device’s output data buffers during read
P cycles. OE# high places the data outputs and WAIT in High-Z. Note: F2-OE# is a NC for this part.
RESET: Active low input. RST# resets internal automation and inhibits write operations. This
RST# Input provides data protection during power transitions. RST# high enables normal operation. Exit from
reset places the device in asynchronous read array mode.
WAIT: Indicates data valid in synchronous array or non-array burst reads. Read Configuration
Register bit 10 (RCR 10, WT) determines its polarity when asserted. WAIT’s active output is Vg or
Von when CE# and OE# are V. WAIT is high-Z if CE# or OE# is V.
WAIT Output e In synchronous array or non-array read modes, WAIT indicates invalid data when asserted and
valid data when deasserted.
e In asynchronous page mode, and all write modes, WAIT is deasserted.
WRITE ENABLE: Active low input. WE# controls writes to the device. Address and data are latched
WE# Input o
on the rising edge of WE#.
WRITE PROTECT: Active low input. WP# low enables the lock-down mechanism. Blocks in lock-
WP# Input | down cannot be unlocked with the Unlock command. WP# high overrides the lock-down function
enabling blocks to be erased or programmed using software commands.
Erase and Program Power: A valid voltage on this pin allows erasing or programming. Memory
contents cannot be altered when Vpp < Vpp . Block erase and program at invalid Vpp voltages should
not be attempted.
Set Vpp = Vpp for in-system program and erase operations. To accommodate resistor or diode drops
Power/ PP PPL
VPP Input from the system supply, the Vi level of Vpp can be as low as Vpp. min. Vpp must remain above Vpp_
P min to perform in-system flash modification. VPP may be 0 V during read operations.
Vppy can be applied to main blocks for 1000 cycles maximum and to parameter blocks for 2500
cycles. VPP can be connected to 9 V for a cumulative total not to exceed 80 hours. Extended use of
this pin at 9 V may reduce block cycling capability.
VCC Power Device Core Power Supply: Core (logic) source voltage. Writes to the flash array are inhibited
when Ve < Vi ko. Operations at invalid V¢ voltages should not be attempted.
VCCQ Power | Output Power Supply: Output-driver source voltage.
VSS Power | Ground: Connect to system ground. Do not float any VSS connection.
RFU _ Reserved for Future Use: Reserved by Numonyx for future device functionality and enhancement.
These should be treated in the same way as a Don’t Use (DU) signal.
DU — Don’t Use: Do not connect to any other signal, or power supply; must be left floating.
NC — No Connect: No internal connection; can be driven or floated.
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Numonyx™ StrataFlash® Embedded Memory (P33)

4.3 Dual Die SCSP Configurations

Figure 10: 512-Mbit Easy BGA / TSOP Top or Bottom Parameter Block Diagram

Easy BGA/TSOP 512-Mbit (2-Die) Top or Bottom Parameter Configuration

CE# >~
Top Param Die
WP# ———» (256-Mbit) RST#
OE# r«—— VCC
WE#——» < VPP
CLK le—— VCCQ
ADVE ] [e——VSS
Bottom Param Die
™ (256-Mbit)
AIMAX:1] — DQ[15:0]

——— WAIT

Figure 11: 512-Mbit QUAD+ SCSP Top or Bottom Parameter Block Diagram

QUAD+ 512-Mbit (2-Die) Top or Bottom Parameter Configuration

F1-CE#

\

Top Param Die
WP# ———» (256-Mbit)

OE# ——»
WE# ———»|
CLK ———»|
ADV# 5.

———— RST#
t«—— VCC
l«—— VPP

l«— VCCQ
|«—— VSS

Bottom Param Die

(256-Mbit)
A[MAX:0] ———»»| —— DQ[15:0]
L > wAT
Note: Amax=Vin selectes the Top Parameter Die; Ay 5=V selects the Bottom Parameter Die.
4.4 Memory Maps

Table 8 through Table 10 show the Numonyx™ StrataFlash® Embedded Memory (P33)
maps. The memory array is divided into multiple 8-Mbit Programming Regions (see
Section 11.3, “Programming Operations” on page 57).

Datasheet November 2007
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Numonyx™ StrataFlash® Embedded Memory (P33)

Table 8: Discrete Top Parameter Memory Maps (all packages)

Size - Size -
«e) | B 64-Mbit (KB) Blk 128-Mbit
32 66 3FC000 - 3FFFFF 32 130 7FC000 - 7FFFFF
[=)] =]
.E . . . .E . . .
£¢c £¢c
0ES 32 63 3F0000 - 3F3FFF vES 32 127 7F0000 - 7F3FFF
C O =)
ofo 128 62 3E0000 - 3EFFFF ofa 128 126 7E0000 - 7EFFFF
o o
[«] [«]
1 1S
& : : : b5 : :
128 56 380000 - 38FFFF 128 120 780000 - 78FFFF
o 128 55 370000 - 37FFFF R 128 119 770000 - 77FFFF
£ 128 54 360000 - 36FFFF £ 128 118 760000 - 76FFFF
cE¢c 5 Ec
SES SES
3685 : : : 285 : : :
ol ol
Oy 128 1 010000 - 01FFFF o 128 1 010000 - 01FFFF
1 1S
e 128 0 000000 - OOFFFF & 128 0 000000 - OOFFFF
Size .
«e) | B 256-Mbit
32 258 FFCO00 - FFFFFF
[=)]
£ - - -
E£c
0ES 32 255 FFO000 - FE3FFF
C 5O
of3d 128 254 FE000O - FEFFFF
o
(-]
1.
& : : :
128 248 F80000 - F8FFFF
o 128 247 F70000 - F7FFFF
E-E " 128 [ 246 F60000 - F6FFFF
RES
Fl T Y : : :
LLg
Z oy 128 1 010000 - 01FFFF
1
e 128 0 000000 - OOFFFF

Table 9: Discrete Bottom Parameter Memory Maps (all packages)

Size . Size .
(KB) Blk 64-Mbit (KB) Blk 128-Mbit
o 128 66 3F0000 - 3FFFFF . 128 130 7F0000 - 7FFFFF
c E @ 128 65 3E0000 - 3EFFFF c E @ 128 129 7E0000 - 7EFFFF
OES QES
[T 2 . . . &0 2 . . .
« o 128 12 090000 - 09FFFF L oy 128 12 090000 - 09FFFF
1= 1=
o 128 11 080000 - 08FFFF e 128 11 080000 - O8FFFF
November 2007 Datasheet
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Numonyx™ StrataFlash® Embedded Memory (P33)

Table 9: Discrete Bottom Parameter Memory Maps (all packages)
Size - Size -
(KB) Blk 64-Mbit (KB) Blk 128-Mbit
128 10 070000 - 07FFFF 128 10 070000 - 07FFFF
=] =]
£ £
0 E 5 128 4 010000 - O1FFFF o E 5 128 4 010000 - 01FFFF
c ) c )
ofg 32 3 00C000 - O0FFFF ofq 32 3 00C000 - OOFFFF
o o
o o
a a
32 0 000000 - 003FFF 32 0 000000 - 003FFF
Size .
(KB) Blk 256-Mbit
o 128 258 FFO00O - FFFFFF
2<, 128 [ 257 FE0000 - FEFFFF
ofc
1 EO
Zeo
]
Z D 128 12 090000 - 09FFFF
;.
o 128 11 080000 - 08FFFF
128 10 070000 - O7FFFF
[=)]
£
€Ec
vES 128 4 010000 - O1FFFF
c )
o0fg 32 3 00C000 - O0FFFF
o
(=]
a
32 0 000000 - 003FFF

Block size is referenced in K-Bytes where a byte=8 bits. Block Address range is referenced in K-
Words where a Word is the size of the flash output bus (16 bits).

Note:

The Dual-Die memory map are the same for both parameter options.

Table 10: 512-Mbit Top and Bottom Parameter Memory Map (Easy BGA, TSOP, and QUAD+
SCSP) (Sheet 1 of 2)

512-Mbit Flash (2x256-Mbit w/ 1CE)

Die Stack Config (Sll(zBe) Blk Address Range
32 517 1FFC000 - 1FFFFFF
256-Mbit 32 514 1FFO000 - 1FF3FFF
Top Parameter Die 128 513 1FEQ000 - 1FEFFFF
128 259 1000000 - 100FFFF

128 258 FFO000 - FFFFFF

Datasheet
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Numonyx™ StrataFlash® Embedded Memory (P33)

Table 10: 512-Mbit Top and Bottom Parameter Memory Map (Easy BGA, TSOP, and QUAD+
SCSP) (Sheet 2 of 2)

512-Mbit Flash (2x256-Mbit w/ 1CE)

Die Stack Config

256-Mbit

Bottom Parameter Die

Size

(KB) Blk Address Range
128 4 010000 - 01FFFF
32 3 00C000 - 00FFFF
32 0 000000 - 003FFF

—
Note: Refer to the appropriate 256-Mbit Memory Map (Tab

___
e 8 or Table 9) for Programming Region information. Block size

is referenced in K-Bytes where a byte=8 bits. Block Address range is referenced in K-Words where a Word is the size of

the flash output bus (16 bits).
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5.0

5.1

Numonyx™ StrataFlash® Embedded Memory (P33)

Maximum Ratings and Operating Conditions

Absolute Maximum Ratings

Warning: Stressing the device beyond the Absolute Maximum Ratings may cause permanent

damage. These are stress ratings only.

Table 11: Absolute Maximum Ratings

Parameter Maximum Rating Notes
Temperature under bias -40 °C to +85 °C -
Storage temperature -65°Cto +125 °C -
Voltage on any signal (except V¢, VPP and VCCQ) -0.5Vto +4.1V 1
VPP voltage -0.2Vto+10V 1,2,3
VCC voltage -0.2Vto+4.1V 1
VCCQ voltage -0.2Vto+4.1V 1
Output short circuit current 100 mA 4
Notes:
1. Voltages shown are specified with respect to Vgg. Minimum DC voltage is -0.5 V on input/output signals and -0.2 V on

5.2

Note:

Veer Vecqr @and Vpp. During transitions, this level may undershoot to -2.0 V for periods less than 20 ns. Maximum DC
voltage on V¢c is Vec + 0.5V, which, during transitions, may overshoot to Vcc + 2.0 V for periods less than 20 ns.
Maximum DC voltage on input/output signals and Vecq is Vceq + 0.5 V, which, during transitions, may overshoot to
Veeq + 2.0 V for periods less than 20 ns.

Maximum DC voltage on Vpp may overshoot to +11.5 V for periods less than 20 ns.

Program/erase voltage is typically 2.3 V - 3.6 V. 9.0 V can be applied for 80 hours maximum total, to any blocks for
1000 cycles maximum. 9.0 V program/erase voltage may reduce block cycling capability.

Output shorted for no more than one second. No more than one output shorted at a time.

Operating Conditions

Operation beyond the Operating Conditions is not recommended and extended
exposure beyond the Operating Conditions may affect device reliability.

Table 12: Operating Conditions

Symbol Parameter Min Max Units Notes
Tc Operating Temperature -40 +85 °C 1
Vee Vce Supply Voltage 2.3 3.6 -

CMOS inputs 2.3 3.6
Veeq I/0 Supply Voltage 3
TTL inputs 2.4 3.6 \%
VppL Vpp Voltage Supply (Logic Level) 1.5 3.6
VppH Factory Word Programming Vpp 8.5 9.5
tppH Maximum Vpp Hours Vpp = Vppy - 80 Hours
2
Main and Parameter Blocks Vpp = VppL 100,000 -
Block
Erase Main Blocks Vpp = Vppy - 1000 Cycles
Cycles
Parameter Blocks Vpp = Vppy - 2500
Notes:
1. Tc = Case Temperature.

2.
3.

Datashee
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In typical operation VPP program voltage is Vpp,.
40Mhz burst operation on the TSOP package has a max V¢ value of 3.5V. Please refer to the latest Specification Update
regarding synchronous burst operation with the TSOP package.
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Numonyx™ StrataFlash® Embedded Memory (P33)

6.0 Electrical Specifications

6.1 DC Current Characteristics

Table 13: DC Current Characteristics (Sheet 1 of 2)

CMOSs
Inputs TT(-{'I Inpl:ts
(Vece = 2.4V 336
Sym Parameter 2.3V-3.6 V) Unit Test Conditions Notes
V)
Typ Max Typ Max
Vcc = Vchax
I; Input Load Current - +1 - +2 MA | Veeq = VecoMax
Vin = Vceq OF Vss 1
Output Vee = VecMax
Iio Leakage | DQ[15:0], wart - +1 - +10 MA | Veeq = VecoMax
Current ViN = VCCQ or Vsg
64-Mbit 35 135 35 200
- Vee = VecMax
I Ver Standby 128-Mbit | 45 155 | 45 220 XE@Q =\>/cchaX
CCSr CcC ’ B : = Vceq
Iccp | Power Down 256-Mbit 70 195 70 350 WA | RsT# = Vcc% (for Iccs) 1,2
512-Mbit | 140 | 390 | 140 | 700 RST# = Vgg (for Iccp)
WP# = Vi
Asynchronous Single- _
Word f = 5 MHz (1 CLK) 14 16 14 16 mA | 1-Word Read
Page-Mode Read _
f = 13 MHz (5 CLK) 10 11 10 12 mA | 4-Word Read
13 17 n/a n/a mA | 4-Word
VCC = VchaX
Average | synchronous Burst 15 19 n/a n/a mA | 8-Word CE# =V
V =
Iccr | pSSq f = 40MHz 17 | 21 | n/a | na | mA | 16-word OE# = Vi 1
Current 21 26 n/a n/a mA | Continuous {/nputs. Vi or
H
16 19 n/a n/a mA | 4-Word
Synchronous Burst 19 23 n/a n/a mA | 8-Word
f = 52MHz 22 26 | n/a | n/a | mA | 16-Word
23 28 n/a n/a mA | Continuous
Iccw, | Ve Program Current, 36 51 36 51 A Vpp = Vpp., Pgm/Ers in progress | 1,3,5
Icce | Vcc Erase Current 26 33 26 33 Vpp = Vppy, Pgm/Ers in progress | 1,3,5
64-Mbit 35 135 35 200
Vcc Program Suspend 128-Mbit 45 155 45 220
Iccws, | Current, - CE# =V, ; suspend in
' 256-Mbit 70 195 70 350 A ceQr 1,3,4
Icces | Vec Erase : H progress 21
Suspend Current 512-Mbit 140 390 140 700
Ipps, | Vpp Standby Current,
Ippws, | Vpp Program Suspend Current, 0.2 5 0.2 5 HA | Vpp = Vpp, suspend in progress 1,3
wpes | Vpp Erase Suspend Current
Ipr | Vpp Read 2 15 2 15 BA | Vpp = Vpp 1,3
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Numonyx™ StrataFlash® Embedded Memory (P33)

Table 13: DC Current Characteristics (Sheet 2 of 2)

CMOS
Inputs T-I(-I", Inplits
(Veco = 2.4V 3.6
Sym Parameter 2.3V-3.6 V) Unit Test Conditions Notes
V)
Typ Max Typ Max
0.05 0.10 | 0.05 | 0.10 Vpp = Vpp, program in progress
Ippw | Vpp Program Current mA -
8 22 8 22 Vpp = Vppy, Program in progress
0.05 0.10 | 0.05 | 0.10 Vpp = Vpp, €rase in progress
Ippe Vpp Erase Current mA -
8 22 8 22 Vpp = Vppy, €rase in progress
Notes:
1. All currents are RMS unless noted. Typical values at typical Ve, Tec = +25 °C.
2. Iccs is the average current measured over any 5 ms time interval 5 pys after CE# is deasserted.
3. Sampled, not 100% tested.
4, Icces is specified with the device deselected. If device is read while in_erase suspend, current is Icces plus Iccr-
5. Iccw Lece measured over typical or max times specified in Section 7.5, “"Program and Erase
CRAracteristics” on page 39.
6.2 DC Voltage Characteristics

Table 14: DC Voltage Characteristics

CMOS Inputs TTL Inputs (1)
V =23V-3.6V V, =24V-3.6V
Sym Parameter ( ccQ ) ( ccQ ) Unit Test Condition Notes
Min Max Min Max
i Input Low Voltage 0 0.4 0 0.6 Y
2
VIH Input ngh Voltage Vccq -0.4V VCCQ 2.0 VCCQ
VCC = Vchin
VoL Output Low Voltage - 0.1 - 0.1 \ Veeq = VecqMin -
IOL =100 HA
VCC = Vchin
Vou Output High Voltage Veeq - 0.1 - Veeq - 0.1 - \ Veeq = VecgMin -
IOH =-100 pA
Vppik | Vpp Lock-Out Voltage - 0.4 - 0.4 Vv 3
Viko Vcc Lock Voltage 1.5 - 1.5 - Vv -
VLKOQ VCCQ Lock Voltage 0.9 - 0.9 - \% -
Notes:
1. Synchronous read mode is not supported with TTL inputs.
2. V1L can undershoot to -0.4 V and Viy can overshoot to Vecq + 0.4 V for durations of 20 ns or less.
3. Vpp < Vpp inhibits erase and program operations. Do not use Vpp_ and Vppy outside their valid ranges.
Datasheet November 2007
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7.0 AC Characteristics
7.1 AC Test Conditions
Figure 12: AC Input/Output Reference Waveform
VCCQ ; ;
Input V.. /2 X<7Test Points >} V../2 Output
oV 4 4
10_REF.WMF

Note: AC test inputs are driven at Vcq for Logic "1" and 0 V for Logic "0." Input/output timing begins/ends at Vccq/2. Input rise
and fall times (10% to 90%) < 5 ns. Worst-case speed occurs at Ve = VeeMin.

Figure 13: Transient Equivalent Testing Load Circuit

Device
() Out
Under Test
I CL

Notes:
1. See the following table for component values.
2. Test configuration component value for worst case speed conditions.
3. C_ includes jig capacitance

Table 15: Test Configuration Component Value for Worst Case Speed Conditions

Test Configuration C (pF)

VccqMin Standard Test 30

Figure 14: Clock Input AC Waveform

&
CLKICl "/
o)
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Capacitance

Table 16: Capacitance

Symbol Parameter Signals Min Typ Max Unit Condition Note
Address, Data, Typ temp = 25 °C,
) CE#, WE#, OE#, - °
Cin Input Capacitance 2 6 7 pF Max temp = 85 °C,
RST#, CLK, Vee = (0V - 3.6 V) 1,2,3
cCc — . s 14
ADV#, WP# Veeg = (0V - 3.6 V),
Cout Output Capacitance Data, WAIT 2 4 5 pF Discrete silicon die
Notes:
1. Capacitance values are for a single die; for dual die, the capacitance values are doubled.
2. Sampled, not 100% tested.
3. Silicon die capacitance only, add 1 pF for discrete packages.
7.3 AC Read Specifications
Table 17: AC Read Specifications - 130nm (Sheet 1 of 3)
Num Symbol Parameter Min Max Unit Notes
Asynchronous Specifications
85 - ns -
R1 tavav Read cycle time
25_%501PZM o5 ns }
- 85 ns -
R2 tavov Address to output valid
Q 251E_ié%1P2M 95 ns _
- 85 ns -
R3 teLqu CE# low to output valid 256/512M
TSop 95 ns -
R4 teLqv OE# low to output valid - 25 ns 1,2
R5 tpHQv RST# high to output valid - 150 ns 1
R6 teLqx CE# low to output in low-Z 0 - ns 1,3
R7 teLox OE# low to output in low-Z 0 - ns 1,2,3
R8 tenqz CE# high to output in high-Z - 24 ns
R9 tGHoz OE# high to output in high-Z - 24 ns 13
R10 ton Output hold from first occurring address, CE#, or OE# 0 _ ns
change
R11 tEHEL CE# pulse width high 20 - ns
1
R12 terTv CE# low to WAIT valid - 17 ns
R13 tenTZ CE# high to WAIT high-Z - 20 ns 1,3
R15 teLrv OE# low to WAIT valid - 17 ns 1
R16 teirx OE# low to WAIT in low-Z 0 - ns
1,3
R17 tGHTZ OE# high to WAIT in high-Z - 20 ns
Latching Specifications

Datasheet
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Table 17: AC Read Specifications - 130nm (Sheet 2 of 3)

Num Symbol Parameter Min Max Unit Notes
R101 tAvVH Address setup to ADV# high 10 - ns
R102 tELVH CE# low to ADV# high 10 - ns
- 85 ns
R103 tyLqv ADV# low to output valid 256M/512N 1
TSOP 95 ns
R104 tyLvH ADV# pulse width low 10 - ns
R105 tyhve ADV# pulse width high 10 - ns
R106 tvHAX Address hold from ADV# high 9 - ns 1,4
R108 tapa Page address access - 25 ns
R111 tohvh RST# high to ADV# high 30 - ns '

Clock Specifications

- 52 MHz
R200 folk CLK frequency
‘ TSOP Package - 40 Mhz
19.2 - ns
) 1,3,5
R201 tok CLK period et
I TSOP Package 25 - ns and 6
R202 tewyel CLK high/low time 5 - ns
R203 trcik/rek | CLK fall/rise time - 3 ns
November 2007 Datasheet

Order Number: 314749-05 31



Numonyx™ StrataFlash® Embedded Memory (P33)

Table 17: AC Read Specifications - 130nm (Sheet 3 of 3)

Num Symbol Parameter Min Max Unit Notes
Synchronous Specifications(5:6)
R301 taveh/L Address setup to CLK 9 - ns
R302 tvicH/L ADV# low setup to CLK 9 - ns
1
R303 teLcH/L CE# low setup to CLK 9 - ns
R304 tchqv / tcqv | CLK to output valid - 17 ns
R305 tchox Output hold from CLK 3 - ns 1,7
R306 teHax Address hold from CLK 10 - ns 1,4,7
R307 tenty CLK to WAIT valid - 17 ns 1,7
R311 tenvL CLK Valid to ADV# Setup 3 - ns 1
R312 teHTx WAIT Hold from CLK 3 - ns 1,7
Notes: . " .
1. See Figure 12, "AC Input/Output Reference Waveform” on page 29 for timing measurements and
max allowable input slew rate.
2. OE# may be delayed by up to tg gy - tgLqv after CE#’s falling edge without impact to tg g,
3. Sampled, not 100% tested.
4. Address hold in synchronous burst read mode is tcyax Or tynax, Whichever timing specification is satisfied first.
5. Please see the latest P33 Spec Update for synchronous busrt operation on TSOP packages.
6. Synchronous burst read mode is not supported with TTL level inputs.
7. Applies only to subsequent synchronous reads.

Table 18: AC Read Specification differences for 65nm

Num Symbol Parameter Min Max Unit Notes
Asynchronous Specifications
95 - ns 2
R1 tavav Read cycle time
TSOP 105 ns 2
- 95 ns 2
R2 tavov Address to output valid
? TSOP 105 ns 2
- 95 ns 2
R3 teLqv CE# low to output valid
TSOP 105 ns 2
R103 . tyiqy - 95 ns 1,2
ADV# low to output valid TSOP 105 ns 2
Notes: . N .
1. See Figure 12, "AC Input/Output Reference Waveform” on page 29 for timing measurements and
max allowable input slew rate.
2. This is the recommended specification for all new designs supporting both 130nm and 65nm lithos, or for new designs
that will use the 65nm lithography. All other t|m|ngs not listed here remain the same as referenced by Table 17,
AC Read Specifications - 130n
Datasheet November 2007
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Figure 15: Asynchronous Single-Word Read (ADV# Low)

R1 >
R2 %
Address [A] K
ADV#
R3 ﬂ «R8
CE# [E} N /
R4 R9—»|
OE# [C]
»|R15 ﬁ J R17 ﬁ
WAIT [T]
«—R7
<«—R6
Data [D/Q] -
le
< R5
RST#[P] /

Note: WAIT shown deasserted during asynchronous read mode (RCR 10=0, WAIT asserted low).
Figure 16: Asynchronous Single-Word Read (ADV# Latch)

Address [A]

Art-ojA] [

+ R101
R105 [« R106
ADV#
R3 R8 [«
CE# [E} \ I

R4———————» R9—»|

OE# [G]

+R15» Lm 7]

WAIT [T] —

R6 «-R10
Data [D/Q)] L

Note: WAIT shown deasserted during asynchronous read mode (RCR 10=0, WAIT asserted low).
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Figure 17: Asynchronous Page-Mode Read Timing

R1 »
D— |
AlMax:2] [A]
A[1:0] d |
«R101 ‘
MR105 j R106
ADV#
R3———» »| FRB
CE#[E]
ﬁ—R4—> ﬁ «R10
OE# [G]
FR15ﬁ LR‘Wﬂ
WAIT [T]
Lmﬂ R108+ J RO «

DATA[DIQ] - - - e 2 e

Note: WAIT shown deasserted during asynchronous read mode (RCR 10=0, WAIT asserted low).

Figure 18: Synchronous Single-Word Array or Non-array Read Timing

I
[+-R301—»e¢——R306——»]

CLK [C] (: \ \ / f / /T \____ [/ \

‘RZ ‘ >l |

| | |
Address[A] _(
| ‘ | |
| R101——»l«—R106 | |
| » R105 | | |
! R104——» } 1
ADV# [V
v ; ) l
| l-R303 | |
‘ le——R102—»] | !
I R3 ﬁR84 I
| | L —
CE#[E] \ w {{ /] ‘
| | e |
! ﬁim;;» [-R9»> !
OE#[G] | \ | (( / |
| ] v ‘ |
! *R15}¢ | +-R307-» {R312-R17— |
WAIT [T] \ | ff / \ |
1 R4 1
| | le—R304—»| +R305 |
Data [D/QI | O s
1. WAIT is driven per OE# assertion during synchronous array or non-array read, and can be configured to assert either
during or one data cycle before valid data.
2. This diagram illustrates the case in which an n-word burst is initiated to the flash memory array and it is terminated by
CE# deassertion after the first word in the burst.
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Figure 19: Continuous Burst Read, showing an Output Delay Timing

—R101 fﬁ

R30I | | | | | | |

|| eR302- | | | | 1 1 1

: » R306 |« I 1 : ; ) &R304+ ﬁR304+ ﬁ R304 |¢
CLK [C]( \ S‘} \ / \ / \ { ) \ / \ / N

| »RI06¢ | |
! R105 ) !
ADV# [V] :_/_\ ” : ))
| R303» | |
! R102—», ! !
| ¢ R3 |
CE#IEI T\ ff S
| | |
OE# ] i _
| | |
! » R15 ﬁ ! +R307P > FR312 !
WAIT [T
M y / W
| l » R304 [« |
| < | R4 |
1 e R7 | «{R305 | R3S | MRS «{R305
Data [D/Q) | {§ N o X X ]
Notes:
1. WAIT is driven per OE# assertion during synchronous array or non-array read, and can be configured to assert either
during or one data cycle before valid data.
2. At the end of Word Line; the delay incurred when a burst access crosses a 16-word boundary and the starting address is

not 4-word boundary aligned. See Section 11.1.0.12, “End of Word Line (EOWL) Considerations” on
page 55 for more information

Figure 20: Synchronous Burst-Mode Four-Word Read Timing

| leR302-] | | | | | |
| 4-R301—se-R306 - ; ; : : :
cLk e}/ \ $) \ / \ / \ / \ / \ / \ /
| R2 “ | | |
| <—R1017—>( | | | |
Address [A] [ A
: R105 R106 1 | | |
| l—R1021 5 | | |
ADVE VY| / ) l l l
| -R303-»] | | | |
| | | | |
1 R3 } } | oRele
cerE T\ f i i e
| | | | | ero
OE# (6] \ f{ ! ! L/
1 +R15F 1 7R307ﬂ 1 1 1 4R17ﬁ
WAIT [T] | — f{ / ; ; ; —
3 - ey | 3 3
‘ <7R74ﬁ «—R304—»  » R305 F ‘ ‘ ‘ R10
Deta D) {§ T @ T OE O O —

Note:

deasserted during valid data (RCR 10=0, WAIT asserted low).
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7.4 AC Write Specifications

Table 19: AC Write Specifications

Num Symbol Parameter Min Max Unit Notes
w1 tpHwL RST# high recovery to WE# low 150 - ns 1,2,3
W2 teLwe CE# setup to WE# low 0 - ns 1,2,3
W3 twLwH WE# write pulse width low 50 - ns 1,2,4
w4 tovwH Data setup to WE# high 50 - ns
W5 tavwH Address setup to WE# high 50 - ns
W6 twHEH CE# hold from WE# high 0 - ns 1,2
w7 twHDX Data hold from WE# high 0 - ns
w8 twHAX Address hold from WE# high 0 - ns
w9 twHwL WE# pulse width high 20 - ns 1,2,5
W10 tvpwH Vpp setup to WE# high 200 - ns
w11 tQuvL Vpp hold from Status read 0 - ns L2372
W12 tqueL WP# hold from Status read 0 - ns 1237
W13 teHWH WP# setup to WE# high 200 - ns
w14 twHGL WE# high to OE# low 0 - ns 1,2,9
W16 twHqv WE# high to read valid tavqu + 35 - ns 1,2,3,6,10
Write to Asynchronous Read Specifications
W18 | twnav WE# high to Address valid 0 ‘ - ‘ ns ‘ 1,2,3,6,8
Write to Synchronous Read Specifications
W19 twHcH/L WE# high to Clock valid 19 - ns 1.2,3.6,10
w20 twhvH WE# high to ADV# high 19 - ns
Write Specifications with Clock Active
w21 tynwe ADV# high to WE# low - 20 ns

1,2,3,11
W22 terwe Clock high to WE# low - 20 ns
Notes:

1 Write timing characteristics during erase suspend are the same as write-only operations.

2. A write operation can be terminated with either CE# or WE#.

3. Sampled, not 100% tested.

4 Write pulse width low (twiwn Or te gn) is defined from CE# or WE# low (whichever occurs last) to CE# or WE# high
(Whichever occurs flrst) Hence, tWLWH = tELEH = tWLEH = tELWH‘

5. Write pulse width high (twywe or tene) is defined from CE# or WE# high (whichever occurs first) to CE# or WE# low
(whichever occurs last). Hence, tyywL = teper = twHer = tenwo)-

6. twHvH OF twhcH/L Must be met when transitioning from a write cycle to a synchronous burst read.

7. Vpp and WP# should be at a valid level until erase or program success is determined.

8. This specification is only applicable when transitioning from a write cycle to an asynchronous read. See spec W19 and
W20 for synchronous read.

9. When doing a Read Status operation following any command that alters the Status Register, W14 is 20 ns.

10. Add 10 ns if the write operations results in a RCR or block lock status change, for the subsequent read operation to
reflect this change.

11. These specs are required only when the device is in a synchronous mode and clock is active during address setup
phase.
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Figure 21: Write-to-Write Timing

f—wsgkwsﬁiwsg%wsﬂ
Address[A] I h

ﬁ W2 le «wsﬁ ﬁ W2 e «Wﬁﬁ
CE# [E}
+— W3——— pe—WO— e W3————————»f
WE# [W]
OE# [G]
F—W4—>¢W7ﬂ HW4—>+W7ﬂ
Data [D/Q]
FW1 —»
RST# [P]

Figure 22: Asynchronous Read-to-Write Timing

R1

<7R24ﬂ W5—+—W8—ﬁ
Address [A] [N h
p—— R [-R8—]
CE# [E}
F—R4—> le—R9—>|
OE#[G]
‘ W2*7W34>«W6
WE# [W]
R1 5%[ le—R1 74
WAIT [T]
JR7 > W7
“——R6 » ﬁmo ﬁ—w4—>
D

Data [D/Q)] H<I>-
RS

RST#[P]

A

Note: WAIT deasserted during asynchronous read and during write. WAIT High-Z during write per OE# deasserted.
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Figure 23: Write-to-Asynchronous Read Timing

W8 R1 "
Address [A] I )y @&
ADV# [V]
fe—W2—f W6 ——{ » ﬁRm
CE# [E}
w3 W18——f
WE# [W]
Wi
OE#[G]
<—R15—-( R17»]
WAIT [T] L
¢ ——R4d——>
R2 »R8«
e R3 —RI—{
Data [D/Q] D Q
)G—W1—>
RST# [P]
Figure 24: Synchronous Read-to-Write Timing
: : Latency Count : :
| le—R301—»] | | !
| l«—R302—» | | |
: > R306 |« [ : :
CLKIC] T TN 5\ \ /T /T /T
: R”l »| r W5
! 4—R101— ! W18 |
Adcress () K |
| 1
w R105 R106 !
| le—R 1024 )“ » R104 e
ADV# [V] / § \_| / /
: » R303 |« :
| | R e
| R3 R13 > W6
CE#IEl T\ §s /N /\ /S
l l r—w
| | » |[«R8
OE#[G] | 15\
| : W21
| | w21 W22
: : » W22 » W8 & [&«—— W15
‘ I W2 W3—— s W9
WE# ! 3]
! é‘ » R16 [+ R307 [« >{R312
WAIT [T} 3 \ N\
: : » R304 |«
| | <—R7—>{ A <—>{R305 > Wle
Data [D/Q] ' (S G 1 R

Note: WAIT shown deasserted and High-Z per OE# deassertion during write operation (RCR 10=0, WAIT asserted low). Clock is
ignored during write operation.
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Figure 25: Write-to-Synchronous Read Timing

| > R302 |« | | |
‘ R301 ‘ ‘ ‘
| T R2 " T |
! 2N | S » N
CLK | ) | )
‘ e Ws————————»la——W8 le——R306 !
Address [A]
| |
| «——R106 |
| > | R104| |
| + € €
ADV# | 3)

| le—W6 R303 |« |
I f—W2—»f R11 |4 ‘

CE# [E} : 1 SS
| e W18—» !
: \'AI10 :
| +—W3—p«——— W20 t |
\/7 T T

WE# [W] | | | ”
| | ‘[ | R4
| 1 |

OE#[G] | | ! {5
| | 4 |
| | R15 & <—ﬁR307

WAIT [T] | | — SS
| - W7 | ! > R304 = —»{R305
| e——W4—nf . R3 | > R304 |«

Data [D/Q] | D : : SS : T @ a ]

| W 1 1 e 1 1

RST#[P] | | | 1} | |

Note: WAIT shown deasserted and High-Z per OE# deassertion during write operation (RCR 10=0, WAIT asserted low).

7.5 Program and Erase Characteristics

Table 20: Program and Erase Specifications

VppL Vppu
Num Symbol Parameter Unit N(;te
Min Typ Max Min Typ Max
Conventional Word Programming
Single word - 130nm - 90 200 - 85 190
W200 | tprog/w .FFirr‘[’gam Single word - 65nm - 125 | 150 - 125 | 150 | s 1
Single cell - 30 60 - 30 60
Buffered Programming
W200 tproG/w Program Single word - 90 200 - 85 190 us L
W251 | tgupr Time 32-word buffer - 440 | 880 - 340 | 680
Buffered Enhanced Factory Programming
W451 teerp/w Single word n/a n/a n/a - 10 - 1,2
Program us
W452 tBEFP/Setup BEFP Setup n/a n/a n/a 5 - - 1
Erase and Suspend
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Table 20: Program and Erase Specifications

VepL VppH
Num Symbol Parameter Unit Nzte
Min Typ Max Min Typ Max
W500 ters/pB 32-KByte Parameter - 0.4 2.5 - 0.4 2.5
Erase Time S
W501 ters/mB 128-KByte Main - 0.85 4.0 - 0.85 4.0
1
W600 tsuse/p Program suspend - 20 25 - 20 25
W601 | tsusp/e f;tzpnecr;,d Erase suspend - 20 25 - 20 25 us
W602 ters/susp Erase to Suspend - 500 - - 500 - 1,3
Notes:
1. Typical values measured at Tc = +25 °C and nominal voltages. Performance numbers are valid for all speed versions.
Excludes system overhead. Sampled, but not 100% tested.
2. Averaged over entire device.
3. W602 is the typical time between an initial block erase or erase resume command and the a subsequent erase suspend
command. Violating the specification repeatedly during any particular block erase may cause erase failures.
Datasheet November 2007
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8.0

8.1

8.2

Power and Reset Specifications

Power-Up and Power-Down

Power supply sequencing is not required if VPP is connected to VCC or VCCQ. Otherwise
Ve and Vecq should attain their minimum operating voltage before applying Vpp.

Power supply transitions should only occur when RST# is low. This protects the device
from accidental programming or erasure during power transitions.

Reset Specifications

Asserting RST# during a system reset is important with automated program/erase
devices because systems typically expect to read from flash memory when coming out
of reset. If a CPU reset occurs without a flash memory reset, proper CPU initialization
may not occur. This is because the flash memory may be providing status information,
instead of array data as expected. Connect RST# to the same active low reset signal
used for CPU initialization.

Also, because the device is disabled when RST# is asserted, it ignores its control inputs
during power-up/down. Invalid bus conditions are masked, providing a level of memory
protection.

Table 21: Power and Reset

Num | Symbol Parameter Min Max Unit Notes
P1 tpLpH RST# pulse width low 100 - ns 1,2,3,4
RST# low to device reset during erase - 25 1,3,4,7

P2 | tpiry - -
RST# low to device reset during program - 25 1,3,4,7

Vcc Power valid to RST# de-assertion (high) 90 _ us

130nm

P3| tyccen 1,4,5,6
Vcc Power valid to RST# de-assertion (high)
300 -
65nm
Notes:
1. These specifications are valid for all device versions (packages and speeds).
2. The device may reset if tp py is < tp py MmN, bUL this is not guaranteed.
3. Not applicable if RST# is tied to Vcc.
4, Sampled, but not 100% tested.
5. When RST# is tied to the V¢ supply, device will not be ready until tyccpy after Vec 2 Veemin:
6. When RST# is tied to the Vcq supply, device will not be ready until tyccpy after Vec 2 Veemin:-
7. Reset completes within tp py i? RST# is asserted while no erase or program operation is executing.
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Figure 26: Reset Operation Waveforms

Numonyx™ StrataFlash® Embedded Memory (P33)

(A) Reset during
read mode

(B) Reset during
program or block erase
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(C) Reset during
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8.3
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Power Supply Decoupling

Flash memory devices require careful power supply de-coupling. Three basic power
supply current considerations are: 1) standby current levels; 2) active current levels;
and 3) transient peaks produced when CE# and OE# are asserted and deasserted.

When the device is accessed, many internal conditions change. Circuits within the
device enable charge-pumps, and internal logic states change at high speed. All of
these internal activities produce transient signals. Transient current magnitudes depend
on the device outputs’ capacitive and inductive loading. Two-line control and correct
de-coupling capacitor selection suppress transient voltage peaks.

Because Numonyx MLC flash memory devices draw their power from VCC, VPP, and
VCCQ, each power connection should have a 0.1 pyF ceramic capacitor to ground. High-
frequency, inherently low-inductance capacitors should be placed as close as possible
to package leads.

Additionally, for every eight devices used in the system, a 4.7 pF electrolytic capacitor
should be placed between power and ground close to the devices. The bulk capacitor is
meant to overcome voltage droop caused by PCB trace inductance.
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9.0 Bus Operations

CE# low and RST# high enable device read operations. The device internally decodes
upper address inputs to determine the accessed block. ADV# low opens the internal
address latches. OE# low activates the outputs and gates selected data onto the I/O
bus.

In asynchronous mode, the address is latched when ADV# goes high or continuously
flows through if ADV# is held low. In synchronous mode, the address is latched by the
first of either the rising ADV# edge or the next valid CLK edge with ADV# low (WE#
and RST# must be Viy; CE# must be Vy).

Bus cycles to/from the Numonyx™ StrataFlash® Embedded Memory (P33) device

conform to standard microprocessor bus operations. Table 22 summarizes the bus
operations and the logic levels that must be applied to the device control signal inputs.

Table 22: Bus Operations Summary

Bus Operation RST# CLK ADV# CE# OE# WE# WAIT DQ[15:0] | Notes
Asynchronous Viy X L L L H Deasserted Output
Read
Synchronous Vin Running L L L H Driven Output
Write Viy X L L H L High-Z Input 1
Output Disable Viq X X L H H High-Z High-z 2
Standby Vin X X H X X High-Z High-z 2
Reset Vi X X X X X High-Z High-Z 2,3
Notes:
1. Refer to the Table 23, "Command Bus Cycles” on page 45 for valid DQ[15:0] during a write
operation.
2. X = Don’t Care (H or L).
3. RST# must be at Vgg £ 0.2 V to meet the maximum specified power-down current.
9.1 Read

To perform a read operation, RST# and WE# must be deasserted while CE# and OE#
are asserted. CE# is the device-select control. When asserted, it enables the flash
memory device. OE# is the data-output control. When asserted, the addressed flash
memory data is driven onto the I/O bus.

9.2 Write

To perform a write operation, both CE# and WE# are asserted while RST# and OE# are
deasserted. During a write operation, address and data are latched on the rising edge
of WE# or CE#, whichever occurs first. Table 23, "Command Bus Cycles” on page 45
shows the bus cycle sequence for each of the supported device commands, while
Table 24, "Command Codes and Definitions” on page 46 describes each command. See
Section 7.0, "AC Characteristics” on page 29 for signal-timing details.

Note: Write operations with invalid V¢ and/or Vpp voltages can produce spurious results and
should not be attempted.

9.3 Output Disable

When OE# is deasserted, device outputs DQ[15:0] are disabled and placed in a high-
impedance (High-Z) state, WAIT is also placed in High-Z.
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Standby

When CE# is deasserted the device is deselected and placed in standby, substantially
reducing power consumption. In standby, the data outputs are placed in High-Z,
independent of the level placed on OE#. Standby current, Iccs, is the average current
measured over any 5 ms time interval, 5 us after CE# is deasserted. During standby,
average current is measured over the same time interval 5 us after CE# is deasserted.

When the device is deselected (while CE# is deasserted) during a program or erase
operation, it continues to consume active power until the program or erase operation is
completed.

Reset

As with any automated device, it is important to assert RST# when the system is reset.
When the system comes out of reset, the system processor attempts to read from the
flash memory if it is the system boot device. If a CPU reset occurs with no flash
memory reset, improper CPU initialization may occur because the flash memory may
be providing status information rather than array data. Flash memory devices from
Numonyx allow proper CPU initialization following a system reset through the use of the
RST# input. RST# should be controlled by the same low-true reset signal that resets
the system CPU.

After initial power-up or reset, the device defaults to asynchronous Read Array mode,
and the Status Register is set to 0x80. Asserting RST# de-energizes all internal
circuits, and places the output drivers in High-Z. When RST# is asserted, the device
shuts down the operation in progress, a process which takes a minimum amount of
time to complete. When RST# has been deasserted, the device is reset to
asynchronous Read Array state.

If RST# is asserted during a program or erase operation, the operation is terminated
and the memory contents at the aborted location (for a program) or block (for an
erase) are no longer valid, because the data may have been only partially written or
erased.

When returning from a reset (RST# deasserted), a minimum wait is required before the
initial read access outputs valid data. Also, a minimum delay is required after a reset
before a write cycle can be initiated. After this wake-up interval passes, normal
operation is restored. See Section 7.0, "AC Characteristics” on page 29 for details
about signal-timing.

Device Command Bus Cycles

Device operations are initiated by writing specific device commands to the CUI. See
Table 23, "Command Bus Cycles” on page 45. Several commands are used to modify
array data including Word Program and Block Erase commands. Writing either
command to the CUI initiates a sequence of internally-timed functions that culminate in
the completion of the requested task. However, the operation can be aborted by either
asserting RST# or by issuing an appropriate suspend command.
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Table 23: Command Bus Cycles

B First Bus Cycle Second Bus Cycle
Mode Command cy;ses
Oper | Addr(!) | pata(® | oOper Addr(1) Data(?)
Read Array 1 Write DnA OxFF - - -
Read Device Identifier 22 Write DnA 0x90 Read DBA + IA ID
Read CFI Query >2 Write DnA 0x98 Read DBA + QA QD
Read Status Register 2 Write DnA 0x70 Read DnA SRD
Clear Status Register 1 Write DnA 0x50 - - -
Word Program 2 Write WA %);Ai%/ Write WA WD
Program Buffered Program(3) > 2 Writ