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Migration from Micron M29W/M28W to Infineon
S29GL-S NOR Flash Family

About this document

Scope and purpose

This application note provides guidelines for migrating from Micron M29W/M28W to Infineon S29GL-S NOR
Flash families.

Intended audience

This is intended for Infineon NOR flash memory users who intend to migrate from Micron M29W/M28W to
Infineon S29GL-S NOR Flash families.
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Introduction

1 Introduction

This application note provides guidelines for migrating from Micron M29W and M28W to Infineon S29GL-S NOR
Flash families.

The discussions will focus on same-density migrations, specifically the cases when migrating from M29W to
S29GL-S, and from the M28W to S29GL-S. Considerations on migration to and from other densities can be
extrapolated from these discussions. This application note is based on information currently available from
data sheets and other application notes publicly available from Infineon and Micron. You should also see the

latest relevant specifications.
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2 Feature Comparison

(infineon

Table 1 shows a feature comparison summary of the Micron M29W, M28W flash memory device to the Infineon
S29GL-S MirrorBit™ flash family device.

Table 1 General Feature Comparison
Products M29W M28W S29GL-S Migration
Issue
Process Node 65 nm 65 nm 65 nm No
Vee 2.7~36V 2.7~36V 2.7~3.6V No
Vio 1.65~3.6V N/A 1.65~VccV No
Random Access Time 128 Mbit: 60 ns, 70ns Density: Maybe
70 ns, 80 ns Vec=Vio/Versatile 1/0
256 Mbit: 60 ns, 128 Mbit: 90 ns/100 ns
70ns, 80 ns 256 Mbit: 90 ns/100 ns
512 Mbit: 80 ns, 512 Mbit: 100 ns/110
90 ns ns
1 Gbit: 100 ns/110 ns
Page Access Time 25ns,30ns 25ns Density: No
Vec=Vio/Versatile |/O
128 Mbit: 15 ns/25 ns
256 Mbit: 15 ns/25 ns
512 Mbit: 15 ns/25 ns
1 Gbit: 15 ns/25 ns
Test Condition (Output Load 30 pF 50 pF 30 pF No
Capacitance)
Buffer Programming 70 s (Typ.) per 10 us (Typ.) per | 451 us (Typ.) per 512 No
64 bytes 16 bytes bytes
Sector Erase (128 KB) 500 ms (Typ.) 1000 ms (Typ.) | 535 ms (Typ.) No
Active Read at 5 MHz, 30 pF 10 mA 9mA 60 mA Maybe
Program Current 20mA 10 mA 100 mA Maybe
Consumption
Erase Current Consumption 20 mA 10 mA 100mA Maybe
Standby Current Consumption | 100 pA (Grade 6) | 15 uA 100 pA (+85°C) Maybe
200 pA (Grade 3) 200 pA (+105°C)
215 pA (+125°C)
Density
64 Mbit Yes Yes Yes No
128 Mbit Yes No Yes No
256 Mbit Yes No Yes No
512 Mbit Yes No Yes No
1024 Mbit No No Yes No
Sector Architecture
Parameter Block No Yes No Maybe
Application Note 30f25 002-25879 Rev. *A
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Products M29w M28W S29GL-S Migration
Issue
Uniform (128 KB) Yes No Yes No
Access
x8 Data Bus Width Yes Yes No Maybe
x16 Data Bus Width Yes Yes Yes No
Asynchronous Yes Yes Yes No
Read Page Mode Yes Yes Yes No
Read Page Size 16 bytes 8 bytes 32 bytes No
Write Buffer Size 64 bytes 16 bytes 512 bytes No
Security
Individual Sector Protection Yes No Yes No
Secure Silicon OTP Area 256 bytes 16 bytes 2 %512 bytes No
Other
12V Accelerated Programming | Yes No No Maybe
Unlock Bypass Command Yes No No Maybe
Multi-Sector Erase Yes No No Maybe
Blank Check No No Yes No
Suspend/Resume Yes Yes Yes No
Device ID Yes No Yes No
Autoselect Access Yes No Yes No
CFI Yes Yes Yes No
Status via Data Polling Yes Yes Yes No
Status via Status Register Yes Yes Yes No
Packaging and Ordering Options
48-pin TSOP No Yes No Maybe
56-pin TSOP Yes No Yes No
64-ball FAABGA 10 x 13 mm Yes No No Maybe
64-ball LAABGA 11 x 13 mm Yes No Yes No
64-ball LAE BGA9 X9 mm No No Yes No
56-ball VBU BGA9 x 7 mm No No Yes No

2.1 Density

M29W/M28W families are available in monolithic 64, 128, 256, and 512 Mbit densities. S29GL-S family is

available in monolithic 64, 128, 256, 512, and 1024 Mbit densities.

2.2 Sector Architecture

S29GL-S and M29W families have 128-KB uniform sectors while the M28W family has 64-KB uniform and total
eight of 8-KB parameter sectors. Modifications are required if software was structured to M28W parameter

sector architecture.
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2.3 Data Bus Width

S29GL-S only supports x16 data bus width. The BYTE# input on previous generations of MirrorBit GL devices
(Pin 53 on 56-TSOP and Pad F7 on 64-BGA) will be reserved for future use on the S29GL-T. The BYTE# input on
existing designs should be pulled high to force operation in x16 data mode to enable migration to S29GL-S.

2.4 Read Page Size

S29GL-S has a 32-byte read page buffer, which is double the depth of M29W (four times the depth of M28W) to
facilitate larger processor cache line fill operations. No software modifications are required to operate with 32-
byte maximum page transfers supported by S29GL-S. Software can be modified to take advantage of the
deeper read page buffer on S29GL-S by querying the CFl programming buffer depth register at address 4Ch (x16
address bus reference) and configuring software to perform additional page read cycles.

2.5 Write Buffer Size

S29GL-S has a 512-byte write buffer, eight times the depth of the existing M29W. No software modifications are
required to continue use of a 64-byte write buffer fill supported by M29W. Software can be modified to take
advantage of the deeper write buffers by querying the CFl programming buffer depth register at address 2Ah
(x16 address bus reference) and configuring software to perform larger buffer fills.

2.6 Synchronous Mode

M29W, M28W, and S29GL-S devices do not support synchronous mode operation.

2.7 Asynchronous Mode

All the devices support asynchronous mode. S29GL-S supports asynchronous single and page read modes.
Software can be modified to take advantage of the wider read page buffer on S29GL-S by querying the CFI
programming buffer depth register at address 4Ch (x16 address bus reference) and configuring software to
perform additional page read cycles.

2.8 Secure Silicon OTP Area

The Secure Silicon Region (SSR) provides an extra flash memory area that can be programmed once and
permanently protected from further changesi.e. it is a One Time Program (OTP) area. The SSR is 1024 bytes in
length. It consists of 512 bytes for Factory Locked Secure Silicon Region and 512 bytes for Customer Locked
Secure Silicon Region.

The sector address supplied during the Secure Silicon Entry command selects the Flash Memory Array sector
that is overlaid by the Secure Silicon Region address map.

The SSRis overlaid starting at location 0 in the selected sector. Use of the Sector 0 address is recommended for
future compatibility. While the SSR ASO is entered the content of all other sectors is undefined. Locations
above the maximum defined address of the SSR ASO to the maximum address of the selected sector have
undefined data.

2.9 Sector Protection

M29W supports Volatile/Nonvolatile Protection through block locking that has a different method than S29GL-
S. S29GL-S supports Advanced Sector Protection (ASP) program and erase protection via password, non-
volatile and volatile control. Details of ASP program and erase protection implementations can be found in
S29GL-S data sheets.
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2.10 Program Erase Suspend and Resume

M29W and M28W support program erase suspend and resume in the same way as S29GL-S.

2.11 Data Polling

M29W and S29GL-S support data polling. These are referred to as DQ bits as they appear on the data bus during
aread access while an embedded algorithm is in progress. DQ bits 15 to 8, DQ4, and DQO are reserved and
provide undefined data. Status monitoring software must mask the reserved bits and treat them as don't care.

Note that data polling may not be supported on future smaller process MirrorBit GL flash families. Status
Register reads will be required to determine the status of embedded program and erase operations if data
polling is not supported.

2.12 Accelerated Programming

S29GL-S does not support accelerated programming while the M29W supports accelerated programming.
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3 Package Comparison

infineon

There are different pinouts and ballouts between M29W and S29GL-S regarding TSOP and BGA, as shown in

Figure 1 through Figure 5.

A23 — 4 N 56 — A24
A22 — 2 ( ) 55 [ RFU
Al5 — 3 AN 54 —— Al6
Ald — 4 53 [ BYTE#
A3 — 5 52 — Vs
A2 — g 51 —— DQ15/a-1
ANl — 7 50 —— DQ7
A0 — 8 49 1 DQ4
A — g 48 —— DQ6
A8 — 10 47 — DQI3
Al —— 1 46 [ DQ5
A20 — 12 45 [ DQI2
WE# — 13 44 1 DQ4
RST# — 14 43 — V¢
A2l —— 15 42 —— DQU
VP4 — 15 41 — DQ3
RYBY# — 17 40 —— DQ10
A18 — 18 39 — DQ2
A7 — 19 38 — DQ9
AT — 20 37 — DbQ1
A6 — 21 36 [— DQs
AS — 22 35 —— DQo
A — 23 34 [ OE#
A3 — 24 33 [ VSS
A2 —— 25 32 [ CE#
Al — 26 31 3 A0
RFU — 27 30 — RFU
RFU —1 28 29 1 Veeg
. .
Figure 1 512 Mbit M29W 56-Lead TSOP

Note:

1. A24=A[MAX].

2. A-listhe least significant address bit in x8 mode.

NC for GL1285 — A23
AZ22

AlS
Al4
A13
A2
Al
Al0
AQ

A8

Al9
A20
WE#
RESET#
AZ21
WP#
RY/BY#

RFU
DNU

/L

0= TN R =

@]

11
56-Pin TSOP

——— A24—— NC for GL2565, GL1285
—— A25 —— NC for GL612S, GL256S, GL128S
—— AlG

—— RFU

— Vae

—— DQ1s

—— DQ7

—— DQ14

— DO&

—— DQ13

—— DQ5

—— DQ12

—— DO4

Figure2  Figure. S29GL-S 56-Lead TSOP

Note:

1. Pin 28, Do Not Use (DNU), a device internal signal is connected to the package connector. The connector may be
used by Infineon for test or other purposes and is not intended for connection to any host system signal. Do not

Application Note
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use these connections for PCB Signal routing channels. Though not recommended, the ball can be connected to
VCC or VSS through a series resistor.

2. Pin 27, 30, and 53 Reserved for Future Use (RFU).

F :\ .
Veco
GI )
RFU
H !: _n
RFU

2 3 4 5 & 71 8 8
I ) 1 |Ir-‘| I’_l ] |/-“I lf_\ f_\ |'-“I f_‘\l
I N W A N4 R \_.'- N L/
A3 A7 RYBY#WE# A9 A13 RFU || RFU
o O
A4 ATT Vo WP#RST# A8 A12 A22 || A22
r_\l II(-\I I(_\I l-\l |’-“ IJ_\ r.l-\l /_\
A2 A6 AI8 A21 A0 Al4 AZ3 || A3
I“_\I ’-\I I"-\ll [’_\I T !"_\. ’_\I O
Al A5 A20 A19 A1l AI5S Ve || Vg
A T A I I T O
A0 DO D2 D5 D7 Al6 Vg || Vg
LA A UL UL | .
CE# D3 D10 D12 D14 BYTE# RFU || RFU
A A A S | I
OE# DY DI1 Vg DI3 DISAT RFU || RFU
A T TR T |
N P RS S  R
Vi; DI D3 D4 Db Vg RFU || RFU
Top view — ball side down

OO

BYTE# D14

O O

D1/A-1 D13

C\I e
/N
Vs D6

Bottom view - ball side up

Oy
Ny

RST#V WP AT7

O
R
A1

(Y
vy
A19

'
-
D%
T
S
D12
Y
S
VCC
Y

S
D4

O

A18

O

A:ZD
O
D2
O

D10

N
NS
A6
Yy
S
A5
(Y
R
DO
Y
R
D8

Or"_\

D11

O
D3

L/
D9
I
S
D1

2

Y
S
A3

Ty
A4
Ty

A2

S
Al

AD
'

CE#

Y
-y
OE#

VSS

Figure 3

Note:

1. A23=A[MAX].

2. A-1isthe least significant address bit in x8 mode.
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TOP VIEW

PRODUCT Pinout
A B C D E F G H

NG for GL256S, GL128S
NC for GL1285 _| | I_ NC for GL5128, GL256S, GL1235
TN TN TN T TN T TN TN TN TN
8 [ we M a2 M omea M vie M owss W aza M sz Y we !
“ ! Y 7 ~ ! Y ! Y 7 ~ ! “ 7 Y !
-~ = -~ -~ -~ -~ -~ -~ ~ =
A A L L W e L
7 [ a3 M a1z M ata M oas M oae Y rru M oots Y oves )
\ '\ I\ I\ I\ ’\ Iy Iy 7
=7 ;-,-..‘\ "-,-..1 ;-,-..'\ ’-,-..‘\ *-,-..’\ — ma
6 [ :l A8 }f A1D :f A1 :f pa7 :I Dat4 :[ Doi3 :I Dae ;
h-_’ \h-_’ \-u-_’ \h-_’ \-u-_’ \h._ \-u-_" \'\-_
= = = = = = = =
~ ~ 7 ~ N S N 7 ~ S ~
5 [ wes :l reseT¢ M a2zt M at0 M pas M poiz M oveo ;[ DQ4 :
AY \ A Y Ay \ A% .\ Y
R S ST T - - Lt
rd ~ . 7 s ~ S ~ L ~
4 [rrmysY wee M aie M az0 Y Doz Y poto M pont M poz )
I\ I\ I\ '\ I\ '\ IS ’
Rt SO A T S X SR Y S S g
N A N ~ 7 A 7 N 7 hY
3 I a7 M a7 M a6 M a5 M poo M ooe M poe M pot Y
’ I\ I\ " N ’ Iy ’
S T S T S T S = S T S
rs N 7 N 7 A N N N o N o ~
o [ a2 M aa M 2 M a1 M 0 Y ocee M oee Y vss !
“ ’-"\ “J‘ l-" ’f\ l-" /I\ /!\ /l
< - - - - - < <
P L T L I e
1 [ ne ;l ne M ne :[ NC ;{ DNU :I Vio ;[ RFU }l Ne ;
\‘_’\ _’\ _’\ _ . \‘__J \-_’ \-_‘, \-_’
. .gs
Figure 4 S29GL-S 64-Ball Fortified BGA

Note:

1. Ball E1, Do Not Use (DNU), a device internal signal is connected to the package connector. The connector may
be used by Infineon for test or other purposes and is not intended for connection to any host system signal. Do
not use these connections for PCB Signal routing channels. Though not recommended, the ball can be connected
to VCC or VSS through a series resistor.

2. Balls F7 and G1, Reserved for Future Use (RFU).

3. Balls A1, A8, C1, D1, H1, and H8, No Connect (NC).
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A

B

TOP VIEW

Product Pinout

C

D E F G

H

Supp-"r WiPs only,
=M

8 of WP#ACC

ATl

AB

: Xe

512 Mb & 256 Mb Only——

AlE

AlZ

AlD

5 O O-

WE# AFUAZs

NG

AE

OEQ:QEQE

WP# REGSET# HY/EBYs

2 0O

Alg

AE

OOTO

A6 RFliaza W55

ONON®

AFU Do1E

O

D0s D@13 D2

O

DO4 Vio

O

Das VICC

O

AT Do DO Do

:0O :0 ®O

2 ONORONOROR®

Ad VBS OE#

00000®

CE# OMNU

O

2
[=]
b
s

T

o :

=]
0

(=]
[=)
B

[u]
5]

o
g

Figure 5 S29GL-S 56-Ball Fortified BGA

Note:

1. Ball G1, Do Not Use (DNU), a device internal signal is connected to the package connector. The connector may
be used by Infineon for test or other purposes and is not intended for connection to any host system signal. Do
not use these connections for PCB Signal routing channels. Though not recommended, the ball can be connected

to VCC or VSS through a series resistor.

2. Balls E7, F8, and H5, Reserved for Future Use (RFU).

3. Balls A3 and B3, No Connect (NC).

Application Note
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4

Signal Comparison

Table 2 shows a signal comparison summary of Infineon S29GL-S to M29W/M28W.

Table 2 Signal Comparison

M29W/M28W S29GL-S

Symbol Description Symbol Description

RESET# Hardware Reset RESET# Hardware Reset

CE# Chip Enable CE# Chip Enable

OE# Output Enable OE# Output Enable

WE# Write Enable WE# Write Enable

Auax—A0 Address inputs Auax-A0 Address inputs
A24-A0 for 512Mbit A25-A0 for S29GLO1GS
A23-A0 for 256Mbit A24-A0 for S29GL512S
A22-A0 for 128 Mbit A23-A0 for S29GL256S
A21-A0 for 64 Mbit A22-A0 for S29GL128S

A21-A0 for S29GL064S

DQ15-DQ0 | Datainputs and outputs DQ15-DQO0 | Datainputs and outputs

Vep/WPH# Vep/Write Protect WP# Write Protect

BYTE# Byte/Word organization select (M29W only) - -

RY/BY# Ready/Busy RY/BY# Ready/Busy

Vee Supply voltage Vee Core power supply

Vecq I/O supply voltage (M29W only) Vio Versatile I/O power supply

Vss Ground Vss Power supplies ground

NC Not Connected internally NC Not Connected internally

RFU Reserved for Future Use RFU Reserved for Future Use

DNU Do Not Use DNU Do Not Use

Application Note
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5 Command Set Comparison

For comparison, M29W/M28W and S29GL-S device commands vary from one to seven bus cycles, as shown in
Table 3 and Table 4.

Table3 M29W/M28W Command Set (x16)
Command and Cycles | Address and Data Cycles Notes
Code/Subcode 1st 2nd 3rd 4th 5th 6t
A D |A D A D A D |A D |A D
Read and Autoselect Operations
Read/Reset 1 X FO
3 555 | AA |2AA |55 X FO
Read CFI 1 55 98
Autoselect 4 555 | AA |2AA |55 555 |90 *2 *2 2,3,
4
Bypass Operations
Unlock Bypass 3 555 | AA | 2AA |55 555 |20
Unlock Bypass 2 X 90 | X 00
Reset
Program Operations
Program 4 555 | AA | 2AA |55 555 | AO PA |PD
Unlock Bypass 2 X A0 |PA |PD 5
Program
Write to Buffer 5 555 | AA |2AA |55 BAd |25 BAd | N PA |PD 6,7,
Program
Unlock Bypass 3 BAd |25 |BAd [N PA |PD
Write to Buffer
Program
Write to Buffer 1 BAd |29
Program Confirm
Buffered Program |3 555 |AA | 2AA |55 555 | FO
Abort and Reset
Enter Enhanced 3 555 | AA | 2AA |55 555 |38
Buffered Program
Enhanced 3 BAd |33 | BAd | Data | BAd | Data 9
Buffered Program
Exit Enhanced 2 X 90 | X 00
Buffered Program
Enhanced 3 555 | AA |2AA |55 555 | FO
Buffered Program
Abort
Program Suspend |1 X BO
Program Resume |1 X 30
Erase Operations
Application Note 12 of 25 002-25879 Rev. *A
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Command and Cycles | Address and Data Cycles Notes
Code/Subcode 1st 2nd 3rd 4th 5th 6t

A D |A D A D A D |A D |A D
Chip Erase 6 555 | AA |2AA |55 555 |80 555 |AA |2AA |55 |555 |10
Unlock Bypass 2 X 80 | X 10 5
Chip Erase
Block Erase 6 555 | AA |2AA |55 555 |80 555 | AA |2AA |55 |BAd |30 |10
Unlock Bypass 2 X 80 | BAd |30 5
Block Erase
Erase Suspend 1 X BO
Erase Resume 1 X 30
Note:

1. A=Address; D=Data; X =Don't Care; BAd = Any address in the block; N = Number of bytes to be programmed; PA
= Program Address; PD = Program Data; Gray shading = Not applicable. All values in the table are hexadecimal.
Some commands require both a command code and subcode.

2. These cells represent read cycles (versus write cycles for the others).

3. Autoselect enables the device to read the Device ID, Block Protection Status, and Extended Memory Block
Protection Indicator.

Autoselect addresses and data are specified in Table 5.

For any Unlock-Bypass-Erase/Program command, the first two Unlock cycles are unnecessary.

BAd must be the same as the address loaded during the Write-to-Buffer Program third and fourth cycles.

Write-to-Buffer Program operation: maximum cycles = 68 (x8) and 36 (x16). Unlock Bypass Write-to-Buffer

Program operation: maximum cycles = 66 (x8) and 34 (x16). Write-to-Buffer Program operation: N + 1 = bytes to

be programmed; maximum buffer size = 64 bytes (x8) and 32 words (x16).

8. Forx8, A[IMAX:5] address pins should remain unchanged while A[4:0] and A-1 pins are used to select a byte within
the N + 1 byte page. For x16, AIMAX:5] address pins should remain unchanged while A[4:0] pins are used to select
a word within the N + 1 word page.

9. The following is content for address/data cycles 256 through 258: BAd (FE) - Data; BAd (FF) - Data; BAd (00) - 29.

10. Block Erase address cycles can extend beyond six address/data cycles, depending on the number of blocks to

erase.

N o g &

Table 4 S29GL-S Major Command Set (x16)
Command Sequence * Cycles | Address and Data Cycles
1st 2nd 3rd 4th 5th 6t
A D |A D |A D |A D A D |A D
Read 1 RA |RD
Reset/ASO Exit """ 1 XXX | FO
Status Register Read 2 555 |70 | XXX |RD
Status Register Clear 1 555 |71
Word Program 4 555 |AA |2AA |55 |555 |A0 |PA |PD
Write to Buffer 6 555 |AA |2AA |55 |SA 25 |SA |WC |WBL |PD |WBL |PD
Program Buffer to Flash 1 SA |29
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Command Sequence " Cycles | Address and Data Cycles
1st 2nd 3rd 4th 5th 6t
A D |A D |A D |A D A D |A D
Write-to-Buffer-Abort Reset |3 555 | AA | 2AA |55 |555 |FO
*11
Chip Erase 6 555 |AA |2AA |55 |555 |80 |555 |[AA |2AA |55 |555 |10
Sector Erase 6 555 |AA |2AA |55 555 |80 [555 |AA |2AA |55 |SA 30
Erase Suspend/Program 1 XXX | BO
Suspend Legacy Method ™
Erase Suspend Enhanced 1 XXX | BO
Method
Erase Resume/Program 1 XXX |30
Resume Legacy Method "*°
Erase Resume Enhanced 1 XXX |30
Method
Program Suspend Enhanced |1 XXX |51
Method
Program Resume Enhanced |1 XXX |50
Method
Blank Check 1 (SA) |33
55
ID-CFI (Autoselect) ASO
ID (Autoselect) Entry 3 555 | AA |2AA |55 |(SA) |90
555
CFl Enter ® 1 (SA) |98
55
ID-CFI Read 1 RA RD
Reset/ASO Exit "¢ 1 XXX | FO
Legend:

X=Don't care.

RA = Address of the memory to be read.

RD = Data read from location RA during read operation.

PA = Address of the memory location to be programmed.

PD = Data to be programmed at location PA.

SA = Address of the sector selected. Address bits AMAX-A16 uniquely select any sector.
WBL = Write Buffer Location. The address must be within the same Line.

WC =Word Count is the number of write buffer locations to load minus 1.

PWAXx = Password address for Word 0 = 00h, Word 1 =01h, Word 2 =02h, and Word 3 =03h.

PWDx = Password data Word 0, Word 1, Word 2, and Word 3.
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Note:

1. See Interface States for description of bus operations on the S29GL-S datasheet.
2. Allvalues are in hexadecimal.

3. Except for the following, all bus cycles are write cycle: read cycle during Read, ID/CFI Read (Manufacturing ID /
Device ID), Indicator Bits, Secure Silicon Region Read, SSR Lock Read, and 2™ cycle of Status Register Read.

4. Data bits DQ15-DQ8 are don't care in command sequences, except for RD, PD, WC and PWD.

5. Address bits AMAX-A11 are don't care for unlock and command cycles, unless SA or PA required. (AMAX is the
highest address pin.).

6. No unlock or command cycles required when reading array data.

The Reset command is required to return to reading the array data when the device is in the ID-CFI (Autoselect)
mode, or if DQ5 goes HIGH (while the device is providing the status data).

8. The command is valid when the device is ready to read array data or when device is in ID-CFI (Autoselect) mode.

9. The system can read and program/program suspend in non-erasing sectors, or enter the ID-CFI ASO, when in the
Erase Suspend mode. The Erase Suspend command is valid only during a sector erase operation.

10. The Erase Resume/Program Resume command is valid only during Erase Suspend/Program Suspend modes.

11. Issue this command sequence to return to read mode after detecting device is in a Write-to-Buffer-Abort state.
IMPORTANT: The full command sequence is required if resetting out of ABORT.

12. The Exit command returns the device to reading the array.

13. The password portion can be entered or read in any order as long as the entire 64-bit password is entered or
read.

14. For PWDx, only one portion of the password can be programmed per each AO command. Portions of the
password must be programmed in sequential order (PWDO-PWD3).

15. All Lock Register bits are one-time programmable. The program state = 0 and the erase state = 1. Also, both the
Persistent Protection Mode Lock Bit and the Password Protection Mode Lock Bit cannot be programmed at the
same time; the Lock Register Bits Program operation aborts and returns the device to read mode if you attempt
this. Lock Register bits that are reserved for future use are undefined.

16. If any of the Entry commands was issued, an Exit command must be issued to reset the device into read mode.

17. Protected State = 00h, Unprotected State = 01h. The sector address for DYB set, DYB clear, or PPB Program
command may be any location within the sector - the lower order bits of the sector address are don't care.
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6 Device ID Comparison

This section provides a comparison between Micron and Infineon flash memory Device ID.

Table5 Device ID Comparison
Infineon Micron
Address (x16) S29GL512S M29W 512 Mbit
Manufacturer ID (Base)+00h 0001h 0020h
Device ID Word 1 (Base)+01h 227Eh 227Eh
Word 2 (Base)+0Eh 2223h 2222h
Word 3 (Base)+0Fh 2201h 2201h
Infineon Micron
Address (x16) S29GL256S M29W 256 Mbit
Manufacturer ID (Base)+00h 0001h 0020h
Device ID Word 1 (Base)+01h 227Eh 227Eh
Word 2 (Base)+0Eh 2222h 2222h
Word 3 (Base)+0Fh 2201h 2201h
Infineon Micron
Address (x16) S$29GL128S M29W 128 Mbit
Manufacturer ID (Base)+00h 0001h 0020h
Device ID Word 1 (Base)+01h 227Eh 227Eh
Word 2 (Base)+0Eh 2221h 2221h
Word 3 (Base)+0Fh 2201h 2201h

Application Note

002-25879 Rev. *A
2021-06-11



o _.
Migration from Micron M29W/M28W to Infineon S29GL-S NOR Flash ‘ |nf| neon

Family

Status Register Comparison

7 Status Register Comparison

M29W supports Status Register reads as an alternative method to data polling to determine the embedded
operation status. The Status Register feature is also supported on S29GL-S family. The 16-bit Status Register is
accessed via a two-cycle sequence consisting of a Read Status Register Command write cycle followed
immediately by a read cycle to the same targeted sector address. Using the Status Register is advantageous
because, unlike legacy data polling, software does not need to track active address regions or compare
sequential polling read values to determine embedded algorithm status; one Status Register access provides
all the information necessary to determine the flash state. A Clear Status Register command is available to reset
the last completed embedded operation portion of the Status Register.

Status Register usage is optional. If required, software can be modified to take advantage of this feature by
querying the Lower Software Bits at offset 000Ch in Autoselect mode. If Bit 0 is set, the Status Register
functionality is supported. Details of the Status Register implementation are provided in the S29GL-S
datasheet.

The Status Register contains bits related to the results - success or failure - of the most recently completed
Embedded Algorithms (EA) and bits related to the current state of any EA in process:

e Erase Status (Bit 5)

e Program Status (Bit 4)

e Write Buffer Abort (Bit 3)

e Sector Locked Status (Bit 1)
¢ RFU (Bit0)

Current State of EA in Process:

e Device Busy (Bit 7)
e Erase Suspended (Bit 6)
e Program Suspended (Bit 2)

The Current State bits indicate whether an EA is in process, suspended, or completed. The upper eight bits (Bits
15:8) are reserved. These have undefined HIGH or LOW value that can change from one status read to another.
These bits should be treated as don't care and ignored by any software reading the status. The Soft Reset
Command will clear bits [5, 4, 1, 0] of the status register to 0 if Status Register Bit 3 =0. This will not affect the
current state bits. The Clear Status Register command will clear the results-related bits of the status register to
0, but will not affect the Current State bits.

Table 6 M29W Status Register
Bit | Name Settings Description Note
DQ7 | Data Polling Oorl, Monitors whether the program/erase has successfully 2,3,
Bit dependingon | completed its operation, or has responded to an Erase 4
operations Suspend operation.

DQ6 | Toggle Bit Toggles: 0to Monitors whether the program/erase has successfully 3,4,
1;1to0;and completed its operations, or has responded to an Erase 5
soon Suspend operation. During a Program/Erase operation, DQ6

toggles from 0 to 1, 1 to 0, and so on, with each successive
read operation from any address.

DQ5 | Error Bit 0 =Success Identifies errors detected by the program/erase. DQ5 is set 4,6
1 = Failure when a Program, Block Erase, or Chip Erase operation fails to

write the correct data to the memory.
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Bit | Name Settings Description Note
DQ3 | Erase Timer 0 = Erase not Identifies the start of program/erase operation during a 4
Bit in progress Block Erase command. Before the program/erase controller
1=Erasein starts, this bit set to 0, and additional blocks to be erased can
progress be written to the command interface.
DQ2 | Alternative Toggles: 0to Monitors the program/erase during Erase operations. During | 3,4
Toggle Bit 1;1to0;and Chip Erase, Block Erase, and Erase Suspend operations, DQ2
soon toggles from 0to 1, 1 to 0, and so on, with each successive
read operation from addresses within the blocks being
erased.
DQ1 | Buffered 1=Abort Indicates a buffer program operation abort. The Buffered
Program Program Abort and Reset command must be issued to return
Abort Bit the device to read mode.
Note:

1. The Status Register can be read during Program, Erase, or Erase Suspend operations; the Read operation
outputs data on DQ[7:0].

2. For a Program operation in progress, DQ7 outputs the complement of the bit being programmed. For a read
operation from the address previously programmed successfully, DQ7 outputs the existing DQ7 data. For a read
operation from addresses with blocks to be erased while an Erase Suspend operation is in progress, DQ7 outputs
0; upon a successful completion of the Erase Suspend operation, DQ7 outputs 1. For an erase operation in
progress, DQ7 outputs 0; upon either operation's successful completion, DQ7 outputs 1.

3. After the successful completion of a Program or Erase operation, the device returns to read mode.

4. During Erase Suspend mode, read operations to addresses within blocks not being erased output the memory
array data as if in read mode. A protected block is treated in the same way as a block not being erased.

5. During Erase Suspend mode, DQ6 toggles when addressing a cell within a block being erased. The toggling stops
when the program/erase has suspended the erase operation.

6. When DQ5 is set to 1, a Read/Reset command must be issued before any subsequent command.

Table 7 S29GL-S Status Register
Bit # 15:8 7 6 5 4 3 2 1 0
Bit Reserved |Device |Erase Erase Program |Write Program |Sector Reserved
Description Ready |Suspend |Status Bit |Status Bit |buffer Suspend  |Lock
Bit Status Bit Abort Status Bit |Status Bit
Status Bit

Bit Name DRB |ESSB ESB PSB WBASB PSSB SLSB
Reset X 1 0 0 0 0 0 0 0
Status
Busy Invalid |0 Invalid Invalid Invalid Invalid Invalid Invalid Invalid
Status
Ready X 1 0=No O=Erase |0= 0= 0=No 0= Sector |X
Status erasein successful|Program |Program |programin |not

suspension |1 = Erase |successful [not suspension |locked

1=Erasein |fail 1= aborted |1= during

suspension Program |1= Program in [operation

fail Program |suspension
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Bit # 15:8 7 6 5 4 3 2 1 0
aborted 1=Sector
during locked
Write to error
Buffer
command

Note:

1. Bits15through 8, and 0 are RFU and may display as 0 or 1. These bits should be ignored (masked) when checking
the status.

Bit 7 is 1 when there is no Embedded Algorithm in progress in the device.

Bits 6 through 1 are valid only if Bit 7 is 1.

All bits are put in their reset status by a cold reset or warm reset.

Bits 5,4, 3, and 1 are cleared by the Clear Status Register command or Reset command.

Upon issuing the Erase Suspend Command, you must continue to read the status register until DRB becomes 1.
ESSB is cleared by the Erase Resume Command.

ESB reflects the success or failure of the most recent erase operation.

PSB reflects the success or failure of the most recent program operation.

.During Erase Suspend, programming to the suspended sector, will cause program failure and set the Program
status bit.

© © N o gk

=
o

11. Upon issuing the Program Suspend Command, you must continue to read the status register until DRB becomes
1.

12. PSSB is cleared by the Program Resume command.
13. SLSB indicates that a program or erase operation failed because the sector was locked.
14. SLSB reflects the status of the most recent program or erase operation.
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8 DC Specifications

S29GL-S and M29W have primarily compatible specifications. Differences in DC Characteristics between the
devices are highlighted in Table 8. The potential impact of any parameter specification differences should be
evaluated and validated. Refer to the respective Micron M29W and Infineon S29GL-S datasheets to verify the
latest specifications.

Table 8 DC Specifications
Infineon Micron
S29GL-S M29W 128 Mbit M29W 256 Mbit M29W 512 Mbit
Min |Typ Max Min |Typ |Max Min |Typ [Max Min |Typ |Max
Input Load +0.02 pA | = 1A T1pA 1A
Current 1.0pA
Output Leakage +0.02 pA | + +T1pA +1pA T1pA
Current 1.0pA
Vec Active Read 55mA |60 mA 10 mA 10 mA 10 mA
Current (5 MHz)
Vee Intra-Page 9mA 25 mA 15mA 1mA 1mA
Read Current
Ve Active 45mA  |100 mA 20 mA 20 mA 20 mA
Erase/Program
Current
Ve Standby 70 uA 100 pA 100 pA 100 pA 200 pA
Current
Vcc Reset Current 1I0mA |20mA 1A |5 A 1A |5 pA 1pA |5 pA
Automatic Sleep 3mA 6 mA
Mode
Ve current during 53mA |80 mA
power up
Input LOW -0.5V 03 X -0.5V 0.3 X |-0.5V 03X |-0.5V 0.3 X
Voltage VioV VioV VioV VioV
Input HIGH 0.7 X Vio + 0.7 X Vio + 0.7 X Vio + 0.7 X Vio +
Voltage VioV 0.4V ViV 0.4V VioV 0.4V VioV 0.4V
Output LOW 0.15 X 0.15 X 0.15 X 0.15 X
Voltage VioV VioV ViV VioV
Output HIGH 0.85 0.85 0.85 0.85
Voltage X X X X
VioV VioV VioV Vio V
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9 Program or Erase Suspend /[ Resume

There are specification differences at Program or Erase Suspend / Resume specifications between Micron and
Infineon flash memory devices.

Table 9 Program or Erase Suspend / Resume Specification
Infineon Micron
S29GL-S M29wW
Typ Max Typ Max
Erase Erase Suspend latency 50 us 25 us 45 us
Erase Suspend Erase Resume to next Erase Suspend 100 ps 1ms
Program Program Suspend latency 50 us 5us 15 us
Program Program Resume to next Program 100 ps
Suspend Suspend
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10 Power Up Timing
This section provides a comparison of power up timings of Micron and Infineon flash memory devices.
Table 10 Power Up Timing Specification
Infineon Micron
S29GL-S M29W
Min Min
Vcc setup time to first access 300 ps 55 us
Vio setup time to first access 300 ps 55 us
RESET# LOW to CE# LOW during embedded operation 35 us (Max) 55 ps (Max)
RESET# pulse width during embedded operation 200 ns 20 ps
Time between RESET# HIGH and CE# LOW 50 ns 55ns
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