M IITM

TECHNOLOGIES

56F6408

512 Megabit
Flash NOR

O 56 A24 v DQ15 - DQO (A1)
AZ3 1 —
a2 20 J55 NC Vee | il
i fase e
A4 40 53 B e
A13 5[0 752 Vg RESET# 1 '
a1z 6 1 51 DQ15/A-1 t 7
an 70 050 DO7 ng —= o
A0 80O 0 49 DQ14 =y Contral A
49 a0 J 48 DO BYTE# commana [\ |
a8 100 047 DQ13 s | [ rowws | ‘ 11
g RE [ = = -
ﬁg‘a :Ilg E J 44 DO4 SE# -:\urof;:auo sTR Laich
RESET# 14 O 743 Ve
421 15 142 DON
wp# 16 O 141 DO3 1 L
RY/BY# 17 O J40 DQ10 +) e s
A18 18 [ 139 DQ2 — ] 5
M1 ,: 3 & Dee | Ve Datoctor | Timar =
A7 20 O 037 D1 = | | g
A5 21 [} J36 DCs § X-Docoder —=1 Coll Matrix
45 22 735 DQo 14
a4 230 134 OE# A24 - A0 N
A3 24 [ 133 Vss |
42 25 J32 CE#
A1 26 J31 A0 ;
NC 27 O % gg 30
cC ) .
B0 Functional Block Diagram
FEATURES: DESCRIPTION:

* Single Power Supply Operation
Single 3.3 volt read, erase, and program operations
* Rap-PAk® radiation hardened against natural
space radiation
e Total Dose Hardness
100 krads(Si), depending on space mission
» Single Event Effects
SEL > 60 MeV*cm2/mg at 85 °C
» Flexible Sector Architecture
Five Hundred and Twelve 64K word sectors
» Hardware and Software Data Protection
» Package
56 Pin Rap-PAk® flat pack
» 100,000 Erase/Program Cycles per sector
(Typical)
e 20-year Data Retention (Typical)
* Low Power Consumption (Typical)
25mA read, 50mA erase/program, 1uA standby mode
» 8 and 16 Bit Data Bus Select

Maxwell Technologies’ 56F6408 high density, 3.3V, 512
Megabit Flash Memory device, features a greater than
100 krads(Si) total dose tolerance, depending on space
mission. The 56F6408 is capable of in-system electrical
programming. It features Data Polling and a Ready/
Busy# signal to indicate the completion of erase and pro-
gramming operations.

Maxwell Technologies’ patented Rap-Pak® packaging
technology incorporates radiation shielding in the micro-
circuit package. It eliminates the need for box shielding
while providing the required radiation shielding for a life-
time in orbit or space mission. In a GEO orbit, RAp-PAk®
provides greater than 100 krad(Si) radiation dose toler-
ance. This product is available with screening up to Max-
well Technologies’ self-defined Class S.
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512 Megabit Flash NOR 56F6408

Table 1.
Table 2. Pin Description

PiN DESCRIPTION Pin DESCRIPTION
1 A23 56 A24

2 A22 55 NC

3 A15 54 A16

4 A14 53 BYTE#
5 A13 52 Vss

6 A12 51 DQ15\A-1
7 A11 50 DQ7

8 A10 49 DQ14
9 A9 48 DQ6
10 A8 47 DQ13
11 A19 46 DQ5
12 A20 45 DQ12
13 WE# 44 DQ4
14 RESET# 43 Vce
15 A21 42 DQ11
16 WP# 41 DQ3
17 RY\BY# 40 DQ10
18 A18 39 DQ2
19 A17 38 DQ9
20 A7 37 DQ1
21 A6 36 DQ8
22 A5 35 DQO
23 A4 34 OE#
24 A3 33 Vss
25 A2 32 CE#
26 A1 31 AO

27 NC 30 NC
28 NC 29 Vce
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512 Megabit Flash NOR

56F6408

TaBLE 3. 56F6408 Absolute Maximum Ratings 1

PARAMETER SymeoL Min Max UNIT
Supply Voltage (Relative to Vss) Vce -0.5 4.0 \Y
All other Pins -- -0.5 Vee +0.5 \Y
Output Short Circuit Current? - - 200 mA
Storage Temperature Tstg -65 150 C
Operating Temperature Topr -55 125 C
Thermal Resistance Tjc 1.3 *C/W
Mass 9.9 Grams

1. Minimum DC voltage on input or I/O’s is -0.5V. During voltage transistions, inputs or I/O’s may overshoot Vss to -
2.0V for periods of up to 20 ns. Maximum DC voltage on inputs or I/O’s is Vcc + 0.5 V. During voltage transistions,
inputs or I/O’s may overshoot to Vcc = +2.0 V for periods up to 20 ns.

2. No more than one output may be shorted to ground at a time. Duration of the short circuit should not be greater
than one second.

Table 4. Delta Limits'

PARAMETER VARIATION
lcc 110% of specified value in Table 5
lcc2 +10% of specified value in Table 5
Icc3 +10% of specified value in Table 5
lccd 110% of specified value in Table 5
lcc5 +10% of specified value in Table 5
lcc6 +10% of specified value in Table 5

1. Parameters are measured and recorded per MIL-STD-883 for Class S devices.

TaBLE 5. 56F6408 Recommended Operating Conditions 1

PARAMETER SymeoL Min Max UniT
Supply Voltage Vee 3.0 3.6 V
Input Low Voltage Vi 0 0.3 xV¢e \
Input High Voltage Viy 0.7 x V¢ Vee \
Operating Temperature Range Topr -55 125 °C

1. All unused control inputs of the device must be held high or low to ensure proper device operation.
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512 Megabit Flash NOR 56F6408

Table 6. 56F6408 DC Electrical Characteristics
(VCC =3.3+0.3 TA =-55 10 +125 °C, UNLESS OTHERWISE SPECIFIED)

PARAMETER SymBoL TesT CONDITIONS Susgrours | MIN | Typ | Max | UNiT
Input Load Current! I,y |Vin=Vssto Vcc 1,2,3 1 uA
All Inputs unless other- Vec=3.6V
wise noted
Input Load Current I, |Vin=VsstoVcc 1,2,3 2 uA
WP Vcc=3.6V
Output Leakage lo |Vout=Vssto Vcc; 1,2,3 -1 1 uA
Current Vcc=3.6V
Vce Active Read! lcc1 |CE# =V, OE#=V; V= 1,2,3 - 6 | 20
Current 3.6V, f=1 MHz; Byte Mode
CE#=V OE#=V,; V= - 30 | 50 A
3.6 V; f = 5 MHz; Byte Mode m
CE#=V OE#=V,; V= - 60 | 100
3.6 V; f =10 MHz; Byte Mode
Vcce Intra-Page Read lcc2 |CE#=V, ;OE#=V,; 1,2,3 1 10
Current! Vec=3.6V;f=10 MHz
CE#=V, ; OE#=V,,; 5 | 20 | M
Vcc =3.6V; f=33 MHz
Vce Active Erase/Program | lcc3 |CE#=V, ; OE#=V; 1,2,3 50 | 110 | mA
Current23 Vec=3.6V
Vcc Standby Current lccd |(Vec=3.6V, 1,2,3 1 128 | UuA
Vil=Vss +0.3V/-01V
CE#; =Vcc +/- 0.3V
Vce RESET Current lcc5 |Vec=3.6V,; 1,2,3 1 128 | uA
Vil=Vss +0.3V/-01V
CE#; RESET# = Vcc +/- 0.3V

Automatic Sleep Mode3 Icc6 |Vec=3.6V,; 1,2,3 1 128 | uA
Vy =Vcee +/- 0.3V,
VIL = Vss + 0.3V/-0.1V

WP# =V,
Input Low Voltage V. 1,2,3 |-01 3x| V
Vee
Input High Voltage Viy 1,2,3 |0.7x Vee | V
Vee +.3
Output Low Voltage! VoL loL = 100 UA 1,2,3 015 V
X
Vee
Output High Voltage' Vou loy = 100 UA 1,2,3 |0.85 \
X
Vee
Low Vcc Lock-out Voltage | V «q 1,2,3 2.2 29 |V
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512 Megabit Flash NOR 56F6408

1. The Icc current is typically less than 2 mA/MHz, with OE# at ViH.

2. Icc active while Embedded Erase or Embedded Program or Write Buffer Programming is in progress.
3. Automatic sleep mode enables the lower power mode when addresses remain stable for t,. + 30ns.
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512 Megabit Flash NOR 56F6408

Table 7. 56F6408 AC Electrical Characteristics
Read-Only Operation’

(Voo =3.30.3, T, = -55 70 +125 °C, UNLESS OTHERWISE SPECIFIED)

DEScRIPTION SymeoL Test CONDITIONS SuBGROUPS MiN Max UniT
Read Cycle Time tre Vee =3V 9,10, 11 115 ns
Address to Output tace Ve =3V 9,10, 11 115 ns

Delay
Chip Enable to Output tee Vee =3V 9,10, 11 115 ns
Delay
Page Access Time teace 9,10, 11 40 ns
Output Enable to Out- top 9,10, 11 35 ns
put Delay’
Chip Enable to Output tor 9,10, 11 30 ns
High Z2
Output Hold Time ton 9,10, 11 0 ns
from Addresses, CE#
or OE#, Whichever
Occurs First
Output Enable Hold toen 9,10, 11 10 ns
Time?
Chip Enable Hold toen 9,10, 11 35 ns
Time?

1) 35pF LoaD
2) Not 100% TesTED
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512 Megabit Flash NOR 56F6408

Figure 1: Read Operation Timing
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Table 8. Hardware RESET (RESET#)
DESCRIPTION SYMBLE | SUBGROUPS MiN Max UNiTs
RESET# PN Low (DurING EMBEDDED
t
ALGORITHMS) TO READ MoODE! READY 9,10, 11 20 ns
RESET# PiNn Low (Not DuRING EMBEDDED ¢ 9,10, 11 500 ns
ALGORITHMS) To READ MoDE READY
RESET# Pulse Width tep 9,10, 11 500 ns
RESET High Time Before Read’ ten 9,10, 11 30 ns
RESET# Low to Standby Mode' terpo 9,10, 11 20 ns
RDY/BZY# Recovery Time! tze 9,10, 11 0 ns

1. Not 100% tested. If ramp rate is equal or faster than 1V/100us with a falling edge of the RESET# pin initiated,
the RESET# input needs to be held low for 100 uS for power-up.
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512 Megabit Flash NOR 56F6408

Figure 2: Reset Timing
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Table 9. Erase and Program Operations

DESCRIPTION SymBLE | SuBGrouPs | MIN Typ Max? UNITs
Write Cycle Time? twe 9,10, 11 110 ns
Address Setup Time tas 9,10, 1 0 ns
Address Setup Time to OE# low during tog-|  tagq 9,10, 11 15 ns
gle bit polling2
Address Hold Time tan 9,10, 11 45 ns
Address Hold Time From CE# or OE# high tant 9,10, 11 0 ns
during toggle bit polling?
Data Setup Time tos 9,10, 11 45 ns
Data Hold Time ton 9,10, 11 0 ns
CE# High during toggle bit polling? tcepn 9,10, 11 20 ns
Output Enable High during toggle bit toepn 9,10, 11 20 ns
polling?
Read Recovery Time Before Write (OE# tonwL 9,10, 11 2 ns
High to WE# Low)?
CE# Setup Time tee 9,10, 1 0 ns
CE# Hold Time ten 9,10, 11 0 ns
Write Pulse Width twp 9,10, 11 35 ns
Write Pulse Width High twen 9,10, 11 30 ns
08.20.15 Rev 2 All data sheets are subject to change without notice 9
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512 Megabit Flash NOR 56F6408

Table 9. Erase and Program Operations

DEescRIPTION SymBLE | SuBGrRoupPs | MIN Typ Max1 UNiTs
Write Buffer Program Operation3 twawatr | 9,10, 11 240 900 us
Effective Write Buffer Program Operation 15 us
Program Operation 60 us
Sector Erase Operation* twvawee | 9,10, 11 0.5 3.5 sec
Ve Setup Time?2 tyes 9,10, 11 50 us
Erase/Program Valid to RY/BY# Delay tausy 9,10, 11 100 ns
Chip Erase Time 256 1100 sec
Chip Program Time 492 sec
T. Under worst case conditions of 125C, Vcc = 3.0 V, 75,000 cycles.
2. Not 100% Tested
3. For 1 -16 words/1 - 32 bytes programmed.
4. In the pre-programming step of the Embedded Erase algorithm, all bits are programmed to 00h before eraser.

Figure 3: Program Operation Timings

Program Command Sequence (last two cycles) : Read Status Data (last two cycles)
I
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General Description

The 56F6408 is a 3.0V single power flash memory manufactured using 110 nm technology. The 56F6408 is a 512
Mbit, organized as 33,554,432 words or 67,108,864 bytes. The devices have a 16-bit wide data bus that can also
function as an 8-bit wide data bus by using the BYTE# input. The device can be programmed either in the host system
or in standard EPROM programmers.

Each device has separate chip enable (CE#), write enable (WE#) and output enable (OE#) controls.
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512 Megabit Flash NOR 56F6408

Figure 4: Chip/Sector Erase Operation Timings
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Notes

1. SA = sector address (for Sector Erase), VA = Valid Address for reading status data.
2. These waveforms are for the word mode.

Figure 5: Data# Polling Timings (During Embedded Algorithms)
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Notes
1. SA = sector address (for Sector Erase), VA = Valid Address for reading status data.
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512 Megabit Flash NOR 56F6408

Figure 6: Toggle Bit Timings (During Embedded Algorithms)
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Notes
VA = Valid address; not required for DQ6. lllustration shows first two status cycle after command sequence,
and last data read cycle.

Figure 7: DQ2 vs. DQ6
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Note
DQ2 toggles only when read at an address within an erase-suspended sector. The system may use OE# or CE# to tog-
gle DQ2 and DQ6.
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512 Megabit Flash NOR 56F6408

Figure 10: Power-On Reset Timings
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Note
The sum of tRP and tRH must be equal to or greater than tRPH
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512 Megabit Flash NOR 56F6408

Each device requires only a single 3.0 volt power supply for both read and write functions.

The devices are entirely command set compatible with the JEDEC single-power-supply Flash standard. Commands
are written to the device using standard microprocessor write timing. Write cycles also internally latch addresses and
data needed for the programming and erase operations.

The sector erase architecture allows memory sectors to be erased and reprogrammed without affecting the data
contents of other sectors. The device is programmed with a checkerboard Pattern when shipped from the factory.

Device programming and erasure are initiated through command sequences. Once a program or erase operation has
begun, the host system need only poll the DQ7 (Data# Polling) or DQ6 (toggle) status bits or monitor the Ready/Busy#
(RY/BY#) output to determine whether the operation is complete. To facilitate programming, an Unlock Bypass mode
reduces command sequence overhead by requiring only two write cycles to program data instead of four.

Hardware data protection measures include a low VCC detector that automatically inhibits write operations
during power transitions. Persistent Sector Protection provides in-system, command-enabled protection of
any combination of sectors using a single power supply at VCC.

The Erase Suspend/Erase Resume feature allows the host system to pause an erase operation in a given
sector to read or program any other sector and then complete the erase operation. The Program Suspend/
Program Resume feature enables the host system to pause a program operation in a given sector to read
any other sector and then complete the program operation.

The hardware RESET# pin terminates any operation in progress and resets the device, after which it is
then ready for a new operation. The RESET# pin may be tied to the system reset circuitry. A system reset
would thus also reset the device, enabling the host system to read boot-up firmware from the Flash
memory device.

The device reduces power consumption in the standby mode when it detects specific voltage levels on
CE# and RESET#, or when addresses have been stable for a specified period of time.

The Secured Silicon Sector provides a 128-word/256-byte area for code or data that can be permanently
protected. Once this sector is protected, no further changes within the sector can occur.

The Write Protect (WP#) feature protects the first or last sector by asserting a logic low on the WP# pin.
The flash technology combines years of Flash memory manufacturing experience to produce the highest
levels of quality, reliability and cost effectiveness.

Device Bus Operations

This section describes the requirements and use of the device bus operations, which are initiated through
the internal command register. The command register itself does not occupy any addressable memory
location. The register is a latch used to store the commands, along with the address and data information
needed to execute the command. The contents of the register serve as inputs to the internal state

machine. The state machine outputs dictate the function of the device. The following subsections describe
each of these operations in further detail.
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512 Megabit Flash NOR 56F6408

DA8 - DAl5

Operation CEH# OF# WEH RESET# WPH# Address DQO-DQ7 | BYTEH=\oh BYTE#H = Vil
Read L L H H H An Dout Dout Da8-DQ14- HighZ
White (ProgranyErase) L H L H (Note 2) Ain (Nate 3) (Note 3) DQI5=A1
Stancby Ve +- 03V X X H | Vec+-03v H High-Z HighZ HighZ
Output Disable L H H H X X High-Z High-Z High-Z
RESETH X X X L X X HighZ HighZ HighZ

Legend

L = Logic Low = VIL, H = Logic High = VIH, X = Don’t Care, SA = Sector Address, AIN = Address In, DIN = Data In, DOUT = Data Out
Notes

1. Addresses are AMax:A0 in word mode; AMax:A-1 in byte mode. Sector addresses are AMax:A16 in both modes.

2. If WP# = VIL, the first remains protected. | All sectors are protected when shipped from the factory (using PPB bits).

3. DIN or DOUT as required by command sequence, data polling, or sector protect algorithm.

Word/Byte Configuration

The BYTE# pin controls whether the device data I/O pins operate in the byte or word configuration. If the BYTE# pin is set at
logic ‘1°, the device is in word configuration, DQ0O-DQ15 are active and controlled by CE# and OE#. If the BYTE# pin is set at
logic ‘0’, the device is in byte configuration, and only data I/O pins DQ0-DQ7 are active and controlled by CE# and OE#. The
data I/O pins DQ8-DQ14 are tri-stated, and the DQ15 pin is used as an input for the LSB (A-1) address function.

Requirements for Reading Array Data

To read array data from the outputs, the system must drive the CE# and OE# pins to VIL. CE# is the power control and
selects the device. OE# is the output control and gates array data to the output pins. WE# should remain at VIH.

The internal state machine is set for reading array data upon device power-up, or after a hardware reset.
This ensures that no spurious alteration of the memory content occurs during the power transition. No
command is necessary in this mode to obtain array data. Standard microprocessor read cycles that assert
valid addresses on the device address nputs produce valid data on the device data outputs. The device
remains enabled for read access until the command register contents are altered.

Page Mode Read

The device is capable of fast page mode read and is compatible with the page mode Mask ROM read operation. This mode
provides faster read access speed for random locations within a page. The page size of the device is 8 words/16 bytes. The
appropriate page is selected by the higher address bits A(max)—A3. Address bits A2—A0 in word mode (A2—A-1 in byte mode)
determine the specific word within a page. This is an asynchronous operation; the microprocessor supplies the specific word
location. The random or initial page access is equal to tACC or tCE and subsequent page read accesses (as long as the locations
specified by the microprocessor falls within that page) is equivalent to tPACC. When CE# is deasserted and reasserted for a
subsequent access, the access time is tACC or tCE. Fast page mode accesses

are obtained by keeping the “read-page addresses” constant and changing the “intra-read page” addresses.

Writing Commands/Command Sequences

To write a command or command sequence (which includes programming data to the device and erasing sectors of
memory), the system must drive WE# and CE# to ViL, and OE# to VIH. The device features an Unlock Bypass mode
to facilitate faster programming. Once the device enters the Unlock Bypass mode, only two write cycles are required to
program a word or byte, instead of four. The “Word Program Command Sequence” section has details on
programming data to the device using both standard and Unlock Bypass command sequences.

An erase operation can erase one sector, multiple sectors, or the entire device.
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512 Megabit Flash NOR 56F6408

Refer to the DC Characteristics table for the active current specification for the write mode. The AC Characteristics section
contains timing specification tables and timing diagrams for write operations.

Write Buffer
Write Buffer Programming allows the system write to a maximum of 16 words/32 bytes in one programming operation. This
results in faster effective programming time than the standard programming algorithms.

Autoselect Functions

If the system writes the autoselect command sequence, the device enters the autoselect mode. The system can then read autoselect
codes from the internal register (which is separate from the memory array) on DQ7-DQO. Standard read cycle timings apply in
this mode.

Standby Mode

When the system is not reading or writing to the device, it can place the device in the standby mode. In this mode, current
consumption is greatly reduced, and the outputs are placed in the high impedance state, independent of the OE# input.

The device enters the CMOS standby mode when the CE# and RESET# pins are both held at V- £ 0.3 V. (Note that
this is a more restricted voltage range than VIH.) If CE# and RESET# are held at VIH, but not within V- + 0.3 V, the

device is in the standby mode, but the standby current is greater. The device requires standard access time (tCE) for
read access when the device is in either of these standby modes, before it is ready to read data.

If the device is deselected during erasure or programming, the device draws active current until the operation is
completed.

Automatic Sleep Mode

The automatic sleep mode minimizes Flash device energy consumption. The device automatically enables this mode when
addresses remain stable for tacc + 30 ns. The automatic sleep mode is independent of the CE#, WE#, and OE# control signals.
Standard address access timings provide new data when addresses are changed. While in sleep mode, output data is latched and
always available to the system.

RESET#: Hardware Reset Pin

The RESET# pin provides a hardware method of resetting the device to reading array data. When the RESET# pin is
driven low for at least a period of tRp, the device immediately terminates any operation in progress, tristates all output
pins, and ignores all read/write commands for the duration of the RESET# pulse. The device also resets the internal
state machine to reading array data. The operation that was interrupted should be reinitiated once the device is ready
to accept another command sequence, to ensure data integrity.

Current is reduced for the duration of the RESET# pulse. When RESET# is held at VSS+0.3 V, the device draws
CMOS standby current (ICC5). If RESET# is held at VIL but not within VSS+0.3 V, the standby current is greater.

The RESET# pin may be tied to the system reset circuitry. A system reset would thus also reset the Flash memory, enabling the
system to read the boot-up firmware from the Flash memory.

Output Disable Mode

When the OE# input is at VIH, output from the device is disabled. The output pins are placed in the high impedance
state.
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512 Megabit Flash NOR

Table 9: 56F6408 Sector Address (1 of 11)

56F6408

Sector Size 8-bit 16-bit
(Kbytes/ Address Range Address Range
Sector A24-A16 Kwords) (in hexadecimal) (in hexadecimal)
SAD ojo|o]o oo 0 120/64 0000000-001FFFF 0000000—000FFFF
SA1 ojlofo|oflo]|o]o 1 128/64 0020000-003FFFF 0010000—001FFFF
SA2 ojlolo|lo|o|lo|o]|1]o0 120/64 0040000-005FFFF 0020000—002FFFF
SA3 ojlolo|lo|o|o|o]|1]1 120/64 0060000-007FFFF 0030000—003FFFF
SA4 ojlolo|oJo|lo|1]|]o0]o0O 120/64 0080000-009FFFF 0040000—004FFFF
SA5 ojlolo|lo|o|o|1]o0]f1 120/64 00A0000-00BFFFF 0050000-005FFFF
SAB ojlolo|loJo|lo|[1]1]0 128/64 00C0000—00DFFFF 0060000—006FFFF
SA7 ojlololo|o|lo|1]1]1 128/64 00E0000—00FFFFF 0070000-007FFEF
SAS ojlolo|loJo|1|]o]|]o]o 128/64 0100000-011FFFF 0080000-008FFFF
SA9 ojlo|lo|o|o|1|o]|o]1 120/64 0120000-012FFFF 0090000-009FFFF
SA10 ojofoflofo|1|of[1]o0 128/64 0140000-015FFFF 00A0000-00AFFFF
SA1 ojolo|lo|o|1|o]|1]1 128/64 0160000-017FFFF 00BO000-00BFFFF
SA12 ojoflo|oJo|1|[1]o0o]o0 128/64 0180000-019FFFF 00C0000-00CFFFF
SA13 ojloflo|o|o|1|[1]o0o]1 120/64 01A0000-01BFFFF | 00DO000-00DFFFF
SA14 ojolo|loJo|1|[1]1]o0 120/64 01C0000-01DFFFF |  O0E0000-00EFFFF
SA15 ojlolo|o|o|1|[1]1]1 128/64 01E0000-01FFFFF 00F0000-00FFFFF
SA16 ojlolo|o|1|o|lo]|o]oO 120/64 0200000-021FFFF 0100000-010FFFF
SA17 ojlolo|o|1|o|lo]|o]f1 128/64 0220000-023FFFF 0110000-011FFFF
SA18 ojlolo|lo|1]loflo]|l1]o0 128/64 0240000-025FFFF 0120000-012FFFF
SA19 ojlololo|1]o|lo]|1]1 128/64 0260000-027FFFF 0130000-013FFFF
SA20 ojlofo|o|[1]o|[1][o]o0 128/64 0280000-029FFFF 0140000-014FFFF
SA21 ojolo|o|t1|o|[1]0]1 128/64 02A0000-02BFFFF 0150000-015FFFF
SA22 ojolo|o|1|lo|[1]1]o0 120/64 02C0000-02DFFFF 0160000—016FFFF
SA23 ojlolo|o|1|o|1]1]1 128/64 02E0000—02FFFFF 0170000-017FFFF
SA24 ojolo|lo|1|1|o]lo]o 120/64 0300000-031FFFF 0180000-018FFFF
SA25 ojlololo|1|1]o]o]f1 128/64 0320000-033FFFF 0190000-019FFFF
SA26 ojlolo|lo|1]1]o]1]o0 128/64 0340000-035FFFF 01A0000-01AFFFF
SA27 ojlolo|o|1|1|o]|1]1 120/64 0360000-037FFFF 01B0000-01BFFFF
SA28 ojolo|o|1|1|[1]o0o]o0 128/64 0380000-030FFFF 01C0000-01CFFFF
SA20 ojlolo]o|1|1|[1]o0]1 128/64 03A0000-03BFFFF | 01D0000-01DFFFF
SA30 ojolo|o|1|[1[1]1]0 128/64 03C0000-03DFFFF | 01E0000-01EFFFF
SA31 ojofoo| 1|1 [1]1]1 120/64 03E0000-0EFFFFF 01F0000-01FFFFF
SA32 ojoflo|1]o|lo|lo]o]o 128/64 0400000-041FFFF 0200000—-020FFFF
SA33 ojlolo|1]o|lo|o]|of1 128/64 0420000-043FFFF 0210000-021FFFF
SA34 ojolo|1]o|lo|lo]|1]o0 128/64 0440000-045FFFF 0220000—022FFFF
SA35 ojlolo|1]o|lo|o]|1]1 128/64 0460000-047FFFF 0230000-023FFFF
SA36 ojlolo|1]o|lo|[1]o0o]o0 120/64 0480000-049FFFF 0240000-024FFFF
SA37 ojlolo|1]oflo|1]o0o]1 128/64 04A0000-04BFFFF 0250000-025FFFF
SA38 ojlolo|1]olo|1]1]o0 128/64 04C0000-04DFFFF 0260000-026FFFF
SA29 ololo|t1]o|lo|1]1]1 128/64 04E0000-04FFFFF 0270000-027FFFF
SA40 o|oflo|1]|]o]1t]|]o|lo]o 120/64 0500000-051FFFF 0280000-028FFFF
SA41 ojofala]ols]Tolo] 128/64 0520000-053FFFF 0290000-029FFFF
SA42 ojlofo|1|o]1|of[1]o0 128/64 0540000-055FFFF 02A0000-02AFFFF
SA43 ojlofo|1]o|[1 o] 1]1 120/64 0560000-057FFFF 02B0000-02BFFFF
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512 Megabit Flash NOR

Table 10: 56F6408 Sector Address (2 of 11)

56F6408

Sector Size 8-bit 16-bit
(Kbytes/ Address Range Address Range

Sector A24-A16 Kwords) (in hexadecimal) (in hexadecimal)

SA44 ofojof1|[o]1|[1[0o]o0 128/64 0580000-059FFFF 02C0000-02CFFFF
SA45 AENEIEAEAENEAR D& 128/64 05A0000-05BFFFF 02D0000-02DFFFF
SA46 ofojof1fo]1[1[1]o 128/64 05C0000-05DFFFF 02E0000-02EFFFF
SA47 oo o] |e]s[a]al]d 128/64 05E0000-05FFFFF 02F0000-02FFFFF
SA48 olojof1|[1]ofofo]o 128/64 0800000-061FFFF 0300000-030FFFF
SA49 ofojolalalelelal]r 128/64 0620000-063FFFF 0310000-031FFFF
SAS0 ofojof1[1]ofof1]o0 128/64 0840000-065FFFF 0320000-032FFFF
SAS1 oflofjof1|[1]ofof|1]1 128/64 0860000-067FFFF 0330000-033FFFF
SA52 oflojof1[1]of1|[o0o]o0 128/64 0680000-069FFFF 0340000-034FFFF
SA53 IEREEREA NIRRT 128/64 06A0000-06BFFFF 0350000-035FFFF
SAS4 SIEAEAENEARIESRD K 128/64 06C0000-06DFFFF 0360000-036FFFF
SAS5 IEEEREREALIEAERE 128/64 06E0000-06FFFFF 0370000-037FFFF
SAS6 ofojof1[1]1[ofo]o0 128/64 0700000-071FFFF 0380000-038FFFF
SAST olojo|1|1]1|olo]1 128/64 0720000-073FFFF 0390000-039FFFF
SAS8 ojlofo|1|1]1]o|1]0 128/64 0740000-075FFFF 03A0000-03AFFFF
SA59 ofoolr|+]t|e]q]1 128/64 0760000-077FFFF 03B0000-03BFFFF
SA60 ol 0| | #] 1w ]| oo 128/64 0780000-079FFFF 03C0000-03CFFFF
SA61 HE AR ESEREAE R 128/64 07A0000-07BFFFF 03D0000-03DFFFF
SA62 VIEEEAERER ERE RN E: 128/64 07C0000-07DFFFF 03E0000-03EFFFF
SA63 MIEAEIENEN ENEAEY B 128/64 07E0000-07FFFFF 03F0000-03FFFFF
SA64 olo|1|[ofo]ofofo]o 128/64 0800000-081FFFF 0400000-040FFFF
SA65 olo|1|[ofo]ofo|[o]f1 128/64 0820000-083FFFF 0410000-041FFFF
SAG6 oflo|1f{ofo]ofo|[1]o0 128/64 0840000-085FFFF 0420000-042FFFF
SA67 olo|1|ofo]ofo|1]1 128/64 0860000-087FFFF 0430000-043FFFF
SA68 ojloft1]o]Jo]o|1|[o0o]|oO 128/64 0880000-089FFFF 0440000-044FFFF
SA69 ofo|1f[ofo]of[1|[o0]f1 128/64 08A0000-08BFFFF 0450000-045FFFF
SA70 oflo|1fofo]of[1|[1]o0 128/64 08C0000-08DFFFF 0460000-046FFFF
SAT1 0 0 1 0 0 0 1 1 1 128/64 0OBEOODO-08FFFFF 0470000-047FFFF
SA72 ofo|1|ofo]1|[ofo]o0 128/64 0900000-091FFFF 0480000-048FFFF
SA73 JEIEIENEAREE AR B 128/64 0920000-093FFFF 0490000-049FFFF
SAT4 ofo|alolo]s o]0 128/64 0940000-095FFFF 04A0000-04AFFFF
SA75 oo |1 f[ofo]|1[of1]1 128/64 0960000-097FFFF 04B0000-04BFFFF
SA76 oo |1 ]olwo]|i|[a]lole 128/64 0980000-099FFFF 04C0000-04CFFFF
SAT7 ofo|t1fofo]| 1|1 |[o0]1 128/64 09A0000-09BFFFF 04D0000-04DFFFF
SA78 HIETEAEREIAEREAR D K. 128/64 09C0000-09DFFFF 04E0000-04EFFFF
SA79 JEEEAEFEAENETEY B 128/64 09E0000-09FFFFF 04F0000-04FFFFF
SAS0 oflo|1|[of1]ofofo]o 128/64 0AD0000-0A1FFFF 0500000-050FFFF
SA81 oo |1|{of1]ofofo]f1 128/64 0A20000-0A3FFFF 0510000-051FFFF
SAS2 oflo|1fof1]ofof1]o 128/64 0A40000-0ASFFFF 0520000-052FFFF
SA83 oo |1 f{of1]ofof|1]1 128/64 0ABO000-0ATFFFF 0530000-053FFFF
SAS4 oo |a]e|x]|o|s]|0]b 128/64 0AB0000-0AOFFFF 0540000-054FFFF
SAS5 oo |1f{of1]of[1][o0]f1 128/64 0AAOOOO-OABFFFF 0550000-055FFFF
SA86 gfolrlolalofla]alo 128/64 0ACO000-0ADFFFF 0560000-056FFFF
saa7 ofol1]olt]efa]a]1 128/64 OAE0000-OAFFFFF 0570000-057FFFF
SAS8 ofo|1f[of1]1]ofo]o0 128/64 0B00000-0B1FFFF 0580000-058FFFF
SA89 oo |1f[of1]1|[ofo]f1 128/64 0B20000-0B3FFFF 0590000-059FFFF
SA90 AEEEIAE TR ERE AR E: 128/64 0B40000-0B5FFFF 05A0000-05AFFFF
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512 Megabit Flash NOR
Table 11: 56F6408 Sector Address (3 of 11)

56F6408

Sector Size 8-bit 16-bit
(Kbytes/ Address Range Address Range
Sector A24-A16 Kwords) (in hexadecimal) (in hexadecimal)
SA91 oo |1 |o| 1|1 ]0o]1]1 128/64 0BB0000-0BTFFFF 05B0000-05BFFFF
SA92 oo |1 |o|1]1]|1]o0]o0 128/64 0BB0000-0BIFFFF 05C0000-05CFFFF
SA03 oo |1 |o| 1|1 ]|]1]0]H1 128/64 OBAQOO0—OBBFFFF 05D0000-05DFFFF
SA04 oo |1 |oOo]| 1|1 ]|1]1]o0 128/64 0BCO000-0BDFFFF 05E0000-05EFFFF
SA95 oo |1 |o |1 |1 ]| 1]1]1 128/64 0BE0000-OBFFFFF 05F0000-05FFFFF
SA96 ojlo|1|1]o]o|o|o]|o0 128/64 0C00000-0C1FFFF 0600000-060FFFF
SAQ7 oo |1 |1]ojo]|o]o0]H1 128/64 0C20000-0C3FFFF 0610000-061FFFF
SA98 oo |1 |1]ojo]|ol|1]o0 128/64 0C40000-0C5FFFF 0620000-062FFFF
SA99 oo |1 |t1]ojo]|ol]1]1 128/64 0CB0000-0CTFFFF 0630000-063FFFF
SA100 oo |1 |1]ojo]|1]o0o]o0 128/64 0CB0000-0COFFFF 0640000-064FFFF
SA101 oo |1 |1]ojo]|1]o0]1 128/64 0CAQ000-0CBFFFF 0850000-065FFFF
SA102 oo |1 |1]o]o|1]|1]o0 128/64 0CCO000-0CDFFFF 0660000-066FFFF
SA103 oo |1 |1]o]o]|1]1]1 128/64 0CEQ000-0CFFFFF 0670000-067FFFF
SA104 oo |1 |1]o]1]|o|lo]o0 128/64 0D00000-0D1FFFF 0680000-068FFFF
SA105 oo |1 |1]o|1]|]0o]o0]H1 128/64 0D20000-0D3FFFF 0690000-068FFFF
SA106 oo |1 |1]o|1]|]o|1]o0 128/64 0D40000-0DSFFFF 0BA0000-06AFFFF
SA107 oo |1 |1]o|1]0o]1]1 128/64 0DE0000-0D7FFFF 08B0000-06BFFFF
SA108 oo |1 |1]o|1]|1]o0]o0 128/64 0DB0000-0DIFFFF 0BCO000-06CFFFF
SA109 oo |1 |1]o|1]|1]o0]H1 128/64 0DAQ0D0-0DBFFFF 08D0000-06DFFFF
SA110 oo |1 |1]o|1]|1]1]o0 128/64 0DC0000-0DDFFFF 0BEQ000-06EFFFF
SA111 oo |1 |1 ]o 1|1 ]1]1 128/64 ODE000O-ODFFFFF 06F0000-06FFFFF
SA112 oo |1 |1]1]o]|o|o]o0 128/64 0EO0000-0E1FFFF 0700000-070FFFF
SA113 oo |1 |1]1]o]|]0o]o0]H1 128/64 0E20000-0E3FFFF 0710000-071FFFF
SA114 oo (1|11 ]o|ol|1]o0 128/64 0E40000-0ESFFFF 0720000-072FFFF
SA115 oo |1 |1 ]1]oe]|a]1]1 128/64 0EB0000-0E7FFFF 0730000-073FFFF
SA116 oo |1 |1 ]1]o]|1]o0o]o0 128/64 0EB0000-0ESFFFF 0740000-074FFFF
SA117 oo |1 |11 ]o]|1]o0]H1 128/64 OEAQ000-OEBFFFF 0750000-075FFFF
SA118 oo |1 |1 ]1]o]|1|1]o0 128/64 0ECO0000-0EDFFFF 0760000-076FFFF
SA119 {oJ Y O O I O O T A 128/64 OEEQ000-OEFFFFF 0770000-077FFFF
SA120 oo 1|11 ]1]|]0o|o0]o0 128/64 0F00000-OF1FFFF 0780000-078FFFF
SA121 oo |1 |11 ]1]a]o0o]1 128/64 0F20000-0F3FFFF 0790000-078FFFF
SA122 oo |1 |11 |1 ]o|l1]o0 128/64 0F40000—0FSFFFF 07A0000-07AFFFF
SA123 0T Y O O O I T A 128/64 0FB0000-0F7FFFF 07B0000-07BFFFF
SA124 oo |1 |11 ]1]|1]o0]o0 128/64 0FB0000-0F9FFFF 07C0000-07CFFFF
SA125 oo |1 |11 |1 ]1]0]H1 128/64 OFAO000-OFBFFFF 07D0000-07DFFFF
SA126 oo |1 |1 |11 ]|1]1]o0 128/64 OFCO000-OFDFFFF 07E0000-07EFFFF
SA127 {oJ A Y O Y I O O T A 128/64 OFE0000-0FFFFFF 07F0000-07FFFFF
SA128 o|1]lo|ojlojo|o|o]|o0 128/64 1000000—101FFFF 0800000-080FFFF
SA129 o|1]jo|ojojo]|o]o0]H1 128/64 1020000-103FFFF 0810000-081FFFF
SA130 o|1]o|ojojo|o|1]o0 128/64 1040000-105FFFF 0820000-082FFFF
SA131 o1 ]jo|lojojo]|ol|1]H1 128/64 1060000-017FFFF 0830000-083FFFF
SA132 o|1]o|ojojo]|1]o0o]o0 128/64 1080000—109FFFF 0840000-084FFFF
SA133 o|1]|o|ojojo]|1]o0]H1 128/64 10A0000-10BFFFF 0850000-085FFFF
SA134 o|1jo|ojolo|1|1]o0 128/64 10C0000—10DFFFF 0850000-086FFFF
SA135 o1 ]jo|lofojo |1 ]1]1 128/64 10E0000—10FFFFF 0870000-087FFFF
SA136 o|1]o0|0]o0]H1 0|0 128/64 1100000-111FFFF 0880000-088FFFF
SA137 o|1]o0|0]o0]H1 0| 1 128/64 1120000-113FFFF 0890000-08GFFFF
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512 Megabit Flash NOR

Table 12: 56F6408 Sector Address (4 of 11)

56F6408

Sector Size 8-bit 16-bit
(Kbytes/ Address Range Address Range

Sector A24-A16 Kwords) (in hexadecimal) (in hexadecimal)

SA138 0 o001 1] 0 128/64 1140000-115FFFF 08A0000-0BAFFFF
SA130 0 0|00 |1 1)1 128/64 1160000-117FFFF 08BO000-08BFFFF
SA140 0 ojojo|1]|1]o0]o0O 128/64 1180000-119FFFF 08C0000-08CFFFF
SA141 0 ojlofo 1| 1]o0]|1 128/64 11AD000-11BFFFF 08D0000-08DFFFF
SA142 0 ojojo|1]|1]1]0 128/64 11C0000-11DFFFF 08E0000-0BEFFFF
SA143 0 ojlofo 1| 1] 1|1 128/64 11E0000-11FFFFF 08FD000-08FFFFF
SA144 0 ojo|t1|o]|o]|o]|oO 128/64 1200000-121FFFF 0900000-090FFFF
SA145 0 oo 1 |lo]|o]| o1 128/64 1220000-123FFFF 0910000-091FFFF
SA146 0 ojo|t1|o]|o]| 1|0 128/64 1240000-125FFFF 0920000-092FFFF
SA147 0 oot |lo]o]| 1|1 128/64 1260000-127FFFF 0930000-093FFFF
SA148 0 ojo|1|o| 1|00 128/64 1280000-120FFFF 0940000-004FFFF
SA140 0 o|lo| 1o 1]o0]|1 128/64 12A0000-12BFFFF 0950000-095FFFF
SA150 0 oot o] 1|10 128/64 12C0000-12DFFFF 0960000-096FFFF
SA151 0 oot o] 1] 1|1 128/64 12E0000-12FFFFF 0970000~097FFFF
SA152 0 ojo|1|1]o]o]|oO 128/64 1300000-131FFFF 0980000-098FFFF
SA153 0 oot |[1]o] o1 128/64 1320000-133FFFF 0990000-099FFFF
SA154 0 oo 1 |1]o]| 1|0 128/64 1340000-135FFFF 00A0000-00AFFFF
SA155 0 oo |1 (1 ]o]| 1|1 128/64 1360000-137FFFF 09B0000-09BFFFF
SA156 0 ojo|1|1]|1]o0o]o0O 128/64 1380000-130FFFF 00C0000-09CFFFF
SA157 0 oo |1t |1 ] 1]o0]|1 128/64 13A0000-13BFFFF 09D0000-09DFFFF
SA158 0 oot |1 ]1]1]0 128/64 13C0000-13DFFFF 09E0000-09EFFFF
SA150 0 oo |1t 1] 1] 1|1 128/64 13E0000-13FFFFF 09FD000-09FFFFF
SA160 0 o|1]|o|o]|o|o|oO 128/64 1400000-141FFFF 0A00000-0AOFFFF
SA161 0 o|1]ofo]|o]| o1 128/64 1420000-143FFFF 0A10000-0A1FFFF
SA162 0 o|l1]|o|o]o]| 1|0 128/64 1440000-145FFFF 0A20000-0A2FFFF
SA163 0 o1 |ofo]o]| 1|1 128/64 1460000-147FFFF 0A30000-0A3FFFF
SA164 0 oj1]o|o|1]o0]|o0O 128/64 1480000-149FFFF 0A40000-0A4FFFF
SA165 0 o1 ]ofo]|1]o0]|1 128/64 14A0000-14BFFFF 0AS0000-0A5FFFF
SA166 0 oj1]o|o]| 1|10 128/64 14C0000-14DFFFF 0AB0000-0AGFFFF
SA167 0 o1 |ofo]| 1] 11 128/64 14E0000-14FFFFF 0A70000-0A7FFFF
SAt68 0 o|1]o|1]|]o]o|o0O 128/64 1500000-151FFFF 0A80000-0ABFFFF
SA160 0 o|1]o|1]|]o] o1 128/64 1520000-153FFFF 0AQ0000-0AIFFFF
SA170 0 o1 |o|1]o]|1]|o0 128/64 1540000-155FFFF 0AADO00-0AAFFFF
SA1T1 0 o1 |o |1 ]o]| 1|1 128/64 1560000-157FFFF 0ABO000-0ABFFFF
SA172 0 oj1]o|1]|1]o0]o0O 128/64 1580000-150FFFF OACOD000-0ACFFFF
SA173 0 o1 ]o 1] 1]o0]|1 128/64 15A0000-15BFFFF 0ADOD0O00-OADFFFF
SA174 0 o1 ]o |1 ]|1]1]0 128/64 15C0000-15DFFFF OAEO000-0AEFFFF
SA175 0 o1 |o 1| 1] 1|1 128/64 15E0000-15FFFFF OAFD000-OAFFFFF
SA176 0 o1 |1 |o]o]o|oO 128/64 160000-161FFFF 0B00000-0BOFFFF
SA177 0 o1 |1 |lo]o] o1 128/64 1620000-163FFFF 0B10000-0B1FFFF
SA178 0 o1 |1 |o]o]| 1|0 128/64 1640000-165FFFF 0B20000-0B2FFFF
SA170 0 o1 |1t lo]o]| 1|1 128/64 1660000-167FFFF 0B30000-0B3FFFF
SA180 0 o1 |1 |o]|1]o0]o0O 128/64 1680000-160FFFF 0B40000-0B4FFFF
SA181 0 o1 |1 lo]|1]o0]|1 128/64 16A0000-16BFFFF 0B50000-0B5FFFF
SA182 0 o1 |1 |o|1]1]0 128/64 16C0000-16DFFFF 0BB60000-0B6FFFF
SA183 0 o1 |t o 1] 1|1 128/64 16E0000-16FFFFF 0B70000-0B7FFFF
SA184 0 o1 |1 |1]o]o|o0O 128/64 1700000-171FFFF 0B80000-0B8FFFF
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512 Megabit Flash NOR

Table 13: 56F6408 Sector Address (5 of 11)

56F6408

Sector Size 8-bit 16-bit
(Kbytes/ Address Range Address Range

Sector A24-A16 Kwords) (in hexadecimal) (in hexadecimal)

SA185 0 o1 |1 ]|1]0o]0]1 128/64 1720000-173FFFF 0B90000-0BOFFFF
SA186 0 o1 |1 |1]0o]|1]o0 128/64 1740000-175FFFF 0BAOODO-OBAFFFF
SA187 0 o1 | 1|10 1]1 128/64 1760000—177FFFF 0BB0000-OBBFFFF
SA188 0 o1 | 1|1 |1]0]o0 128/64 1780000-179FFFF 0BCO000-0BCFFFF
SA189 0 o1 | 1|1 1]0]1 128/64 17A0000-17BFFFF 0BD0000-OBDFFFF
SA190 0 o1 | 1|1 |1]1]o0 128/64 17C0000-17DFFFF 0BEO000-OBEFFFF
SA101 0 (o T T O T I B O 128/64 17E0000-17FFFFF OBFO000-0BFFFFF
SA102 0 ij]o|lo|o|lo|0o]|oO 128/64 1800000—181FFFF 0CO00000-0COFFFF
SA103 0 ijo|lo|o|o]| 0|1 128/64 1820000—183FFFF 0C10000-0C1FFFF
SA104 0 1]o|lo|o|lo]|1]o0 128/64 1840000—185FFFF 0C20000-0C2FFFF
SA195 0 1jojlo|ofo]|1]1 128/64 1860000-187FFFF 0C30000-0C3FFFF
SA196 0 i1jo|lo|o|1]|]0]o0O 128/64 1880000-189FFFF 0C40000-0C4FFFF
SA197 0 1jo|lo|o|1]0]1 128/64 18A0000—18BFFFF 0C50000-0C5FFFF
SA108 0 1jo|lo|o|1]|]1]o0 128/64 18C0000-18DFFFF 0CB0000-0CEFFFF
SA100 0 1jo|lo|o|1]1]1 128/64 18E0000—18FFFFF 0C70000-0CTFFFF
SA200 0 1]o|lo|1|o0o]|0]o0 128/64 1900000—191FFFF 0CB0000-0C8FFFF
SA201 0 1jo|lo|1|o] 0|1 128/64 1920000-193FFFF 0C90000-0COFFFF
SA202 0 1jo|lo|1]o0o]|1]o0 128/64 1940000-195FFFF 0CAQ000-0CAFFFF
SA203 0 1jo|lo|1|o]|1]1 128/64 1960000-197FFFF 0CBO000-0CBFFFF
SA204 0 1jo|lo|1|1]|]0]o0 128/64 1980000—199FFFF 0CCO000-0CCFFFF
SA205 0 1jo|lo|1|1]0]|1 128/64 10A0000—19BFFFF 0CDO000-OCDFFFF
SA208 0 1jo|lo|1|1]1]o0 128/64 19C0000—19DFFFF 0CE0000-0CEFFFF
SA207 0 1Tlo|lo |1 1] 1|1 128/64 19E0000—19FFFFF 0CF0000-OCFFFFF
SA208 0 1j]o|1]|oflo]|o]o 128/64 1A00000-1A1FFFF 0DO0000-ODOFFFF
SA209 0 1jo|1]|ofo]| 0|1 128/64 1A20000-1A3FFFF 0D10000-0D1FFFF
SA210 0 1jo|1]|oflo]|1]o0 128/64 1A40000-1ASFFFF 0D20000-0D2FFFF
SA211 0 1o 1]|ofo]|1]1 128/64 1AB0000-1A7FFFF 0D30000-0D3FFFF
SA212 0 1j]o|1]|o|1]|]0]o0O 128/64 1A80000-1AQFFFF 0D40000-0D4FFFF
SA213 0 ijo|1]|o|1]0]1 128/64 1AA0000—1 ABFFFF 0D50000-0D5FFFF
SA214 0 1jo|1]|o|l1]1]o0 128/64 1AC0000—1ADFFFF 0DE0000-0DEFFFF
SA215 0 1Tjo| 1o 1] 1]1 128/64 1AE0000-1AFFFFF 0D70000-0D7FFFF
SA216 0 1jo|1]|1]0o]|0]o0 128/64 1B00000-1B1FFFF 0D80000-0DBFFFF
SA217 0 1jo|1|1]0o]0]|1 128/64 1B20000-1B3FFFF 0D90000-0DAFFFF
SA218 0 1jo|1|1]0]|1]o0 128/64 1B40000-1B5FFFF 0DAOOO0-ODAFFFF
SA219 0 1o 1|10 1]1 128/64 1BB0000—1B7FFFF 0DB0000-ODBFFFF
SA220 0 1o 1|1]1]0]o0 128/64 1B80000—1BOFFFF 0DCO000-ODCFFFF
SA221 0 1Tjo| 1|1 1]0]1 128/64 1BAQOOO-1BBFFFF | 0DDO000-ODDFFFF
SA222 0 1o 1|1]1]1]o0 128/64 1BC0000-1BDFFFF ODEQ000-ODEFFFF
SA223 0 Tlo | 1|11 ] 1] 128/64 1BEO000-1BFFFFF 0DF0000-ODFFFFF
SA224 0 i]1]o0|o|lo]|o]oO 128/64 1C00000-1C1FFFF OE00000-OEQFFFF
SA225 0 1{1]|o|o|o]|o0]|1 128/64 1C20000-1C3FFFF OE10000-0E1FFFF
SA226 0 i]1]o|o|o|1]o0 128/64 1C40000-1C5FFFF 0E20000-0E2FFFF
SA227 0 11 ]lo|ofo]|1]1 128/64 1C60000-1CTFFFF 0E30000-0E3FFFF
SA228 0 1]1]o|o|l1]|]0]o0 128/64 1C80000-1COFFFF OE40000-0E4FFFF
SA229 0 11 ]o|o|1]0]|1 128/64 1CAQ000-1GCBFFFF OE50000-0ESFFFF
SA230 0 1]1]o|of1]1]o0 128/64 1CC0000-1CDFFFF OEB0000-0E6FFFF
SA231 0 11 ]o|of|1]1]1 128/64 1CE0000-1CFFFFF OE70000-0E7FFFF
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512 Megabit Flash NOR
Table 14: 56F6408 Sector Address (6 of 11)

56F6408

Sector Size 8-bit 16-bit
(Kbytes/ Address Range Address Range

Sector A24-A16 Kwords) (in hexadecimal) (in hexadecimal)

sa22 (o |1 |1 ]1|o]1]0 0 128/64 1DO0D0C-1DIFFFF | OES0000-OESFFFF
sa2a3 (o1 |1 ]1[o]1]0 { 128/64 1D20000-1D3FFFE | OEQ0000-OEQFFFF
sa2a (o1 |1t f[o]l1]o]1]o0 128/64 1D40000-1DSFFFF | OEACOOO-OEAFFFF
sa2as | o |1 |1 [t [of 1o 1[4 128/84 1DB0D00-1DTFFFF | OEBOOOO-OEBFFFF
sa236 [o |1 [t |1 [o]1]1]0o]o0 128/64 1D80000-1DOFFFF | OECOO00-OECFFFF
sa2s7 [o |1 |11 [o|1[1]o]1 128/64 1DADO0C-1DBFFFF | OEDOO0O-OEDFFFF
sa2as [o |1 [t ]t |[o|1t]1]1]0 128/64 1DCO000-1DDFFFF | OEEQO00-OEEFFFF
gagtn (e |d[a[+|oft[x]s] 128/64 1DE0000-1DFFFFF | OEFO000-OEFFFFF
sa240 [o| 1|1 ]t [t1]ofo]o]o 128/64 1E00000—1E1FFFF 0F00000-OFOFFFF
sa2¢t o111 [1[ofofo]f1 128/64 1E20000-1E3FFFF 0F10000-0F 1 FFFF
saoe2 [o 1|1 ]t [1]ofo]1]o 128/64 1E40000-1ESFFFF 0F20000-0F2FFFF
I ER R EN ERE A ERERE 128/64 1E60000-1ETFFFF | OF30000-OF3FFFF
saz44 o |1 [t [t [ o100 128/64 1E80000—1EQFFFF OF40000-0F4FFFF
sazas o |1 [t [1 [ 1o 101 128/64 {EADDOO-1EBFFFF |  OF50000-OFSFFFF
sa246 (o |1 |11 [1]of1]1t]o0 128/64 1{ECO000-1EDFFFF | OFB0000-OF6FFFF
saoqr [o]lsafelalola|[1]a 128/64 {EEQ000-1EFFFFF |  OF70000-0F7FFFF
sa2e8 [o |t |1 ]t [s]1]o]o]o 128/64 1FD0000-1F1FFEF OFB0000-0F8FFFF
sa2d0 | o |1 [t |1 [ [t [ofof1 128/64 1F20000—1F3FFFF OFO0000-OFOFFFF
sa2so0 [o |1 |1 ]t [s]1]o]1]o0 128/84 1F40000—1FSFFFF OFAOO00-OFAFFFF
saost (o[ e[alelalelols]n 128/64 {FBO000-1F7FFFF | OFBOO00-OFBFFFF
sazs2 [o |1 |1t [s]1]1]o]o0 128/64 1FB0000-1FOFFFF | OFCOO00-OFCFFFF
eI EEE R AR 128/64 1FAQO00-1FBFFFF | OFDO00O-OFDFEFE
sazsa [o |1 [t ]t [s]1]1]1]0 128/64 1FCO000-1FDFFFF | OFEQ000-OFEFFFF
sa2ss [ o |t [t |t [t [ 1] 1] 128/84 {FEQ000-1FFFFEF | OFFO000-OFFFFFF
sa2s6 [1|ofo]Jofo|lofo]|o]o0 128/64 2000000-201FFFF 1000000 100FFFF
sa2s7 [1|o|lo]ofo|lofo]o]1 128/64 2020000-203FFFF 1010000-101FFFF
sazsg |1 |ofofofofofo|[1]o 128/64 2040000-205FFFF 1020000~102FFFF
sa2s0 [ 1 Jo|lo]ofo|ofo] 1 ]1 128/64 2060000-207FFFF 1030000-103FFFF
sa60 [1|ofo|ofo|lof|1]|0]0 128/64 2080000-209FFFF 1040000 104FFFF
saz6t [1]o|lo]ofolof[1]o0]1 128/64 20A0000-208FFFF 1050000—105FFFF
sae2 [1Jofo]ofo|of1]1]0 128/84 20C0000-20DFFFF 1060000—106FFFF
sa263 |1 |ofofofofof 1 [1[1 128/64 20E0000-20FFFFF 1070000-107FFFF
saze4a [1|ofo|ofo|lt1]o]o]o0 128/64 2100000-211FFFF 1080000—108FFFF
sazes [1|ofofofo|1]o]o]1 128/64 2120000-213FFFF 1000000 109FFFF
sae6 |1 |o|o]Jofo|1]o]|1]o0 128/64 2140000-215FFFF 10A0000—10AFFFF
sa267 [1Joflo]ofo|1{o] 11 128/64 2160000-217FFFF 10B0000-10BFFFF
sas [1|ofo]ofo|t]1]0]0 128/64 2180000-219FFFF 10C0000-10CFFFF
sa260 [1|o|o|ofo|t|1]0]1 128/64 21A0000-21BFFFF 10D0000—10DFFFF
sa7o [ 1loflo]ofo|lt]1]1]0 128/64 21C0000-21DFFFF 10E0000-10EFFFF
sazrit |1 |oefofofof 1|1 [1]1 128/64 21E0000-21FFFFF 10F0000-10FFFFF
saer2 [1JoJofo[t1]ofJo]o]o 128/64 2200000-221FFFF 11000001 10FFFF
sa2z7z [1|ofofo[ 1 [ofolo]1 128/84 2220000-223FFFF 1110000-111FFFF
sae7a [1loflo]o[t1]ofo]1]o0 128/64 2240000-225FFFF 1120000-112FFFF
sa276 |1 |ofofof1|ofo |1 ]1 128/64 2260000-227FFFF 1130000~113FFFF
sa276 [1Joflo]Jo[t1]of1]0o]o0 128/64 2280000-220FFFF 1140000-114FFFF
sa277 |1 |ofofo |t fof1[o0f1 128/64 22A0000-22BFFFF 11500001 15FFEF
sao7s [ 1loflo]o[s]of1]1]0 128/64 22C0000-22DFFFF 1160000-116FFFF
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512 Megabit Flash NOR

Table 15: 56F6408 Sector Address (7 of 11)

56F6408

Sector Size B-bit 16-bit
(Kbytes/ Address Range Address Range

Sector A24-Al6 Kwords) (in hexadecimal) (in hexadacimal)

SAZTY 1 1] i 0 1 0 1 1 1 128/64 22E0000-22FFFFF HT0000-117FFFF
SA280 1 0 0 0 1 1 0 0 0 128/64 2300000-231FFFF 1180000-118FFFF
SAZ281 1 0 0 0 1 1 0 0 1 128/64 2320000-233FFFF 1190000-119FFFF
SAZ82 1 0 i 0 1 1 0 1 0 128/64 2340000-235FFFF 11ADDD0O-11AFFFF
SAZ82 it]jolofo]|1 1] 0] 1 1 128/64 2360000-237FFFF 11B000-11BFFFF
SAZ284 1 0 0 0 1 1 1 0 0 128/64 2380000-239FFFF 11C0000-11CFFFF
SAZ85 1 1] 0 0 1 1 1 0 1 128/64 23A0000-23BFFFF 11D0000-11DFFFF
SAZEBE 1 1] 0 0 1 1 1 1 0 128/64 23C0000-230FFFF 11E0000-11EFFFF
SA287 1 0 0 0 1 1 1 1 1 128/64 23E0000-23FFFFF 11FO000-11FFFFF
SAZ88 1 0 0 1 0 0 0 0 0 128/64 2400000-241FFFF 1200000-120FFFF
SAZBO 1 0 0 1 0 0 0 0 1 128/64 2420000-243FFFF 12100001 21FFFF
SA200 1 0 0 1 0 0 0 1 0 128/64 2440000-245FFFF 1220000-122FFFF
SA201 1 0 i 1 0 0 0 1 1 128/64 2460000-24TFFFF 1230000-123FFFF
SA202 1 0 0 1 0 0 1 0 0 128/64 2480000-240FFFF 1240000-124FFFF
S5A203 1 1] 0 1 0 0 1 0 1 128/64 24A0000-24BFFFF 1250000-125FFFF
SAZ04 1 ]o0]0f1 o]l ol 1 0 128/64 24C0000-240FFFF 1260000-126FFFF
SA205 1 0 0 1 0 0 1 1 1 128/64 24E0000-24FFFFF 1270000-127FFFF
SAZ06 1 1] 0 1 0 1 0 0 0 128/64 2500000-251FFFF 1280000-128FFFF
SA297 1 0 0 1 0 1 0 0 1 128/64 2520000-253FFFF 1200000-129FFFF
SAZ08 1 1] 0 1 0 1 0 1 0 128/64 2540000-255FFFF 12A0000-12AFFFF
SA209 1 1] i 1 0 1 0 1 1 128/64 2560000-25TFFFF 12B0000-12BFFFF
SA300 1 0 0 1 0 1 1 0 0 128/64 2580000-250FFFF 12C0000-12CFFFF
SA301 1 0 0 1 0 1 1 0 1 128/64 26A0000-25BFFFF 1200000120 FFFF
SA302 1 0 i 1 0 1 1 1 0 128/64 25C0000-25DFFFF 12E0000-12EFFFF
S5A303 1 0 0 1 0 1 1 1 1 128/64 25E0000-25FFFFF 12F0000-12FFFFF
S5A304 1 1] 0 1 1 0 0 0 0 128/64 2600000-261FFFF 1300000-130FFFF
S5A305 1 1] 0 1 1 0 0 0 1 128/64 2620000-263FFFF 131000011 FFFF
SA306 1 1] 0 1 1 0 0 1 0 128/64 2640000-265FFFF 1320000-132FFFF
SA307 1 0 0 1 1 0 0 1 1 128/64 2660000-26TFFFF 1330000-133FFFF
S5A308 1 0 0 1 1 0 1 0 0 128/64 2680000-260FFFF 1340000-134FFFF
S5A309 1 1] 0 1 1 0 1 0 1 128/64 26A0000-26BFFFF 1350000—135FFFF
SA310 1 1] i 1 1 0 1 1 0 128/64 26C0000-260DFFFF 1360000-136FFFF
SA311 1 0 0 1 1 0 1 1 1 128/64 26E0000-26FFFFF 1370000-137FFFF
S5A312 1 0 0 1 1 1 0 0 0 128/64 2700000-271FFFF 1380000-138FFFF
SAI3 1 1] 0 1 1 1 0 0 1 128/64 2720000-273FFFF 1390000-139FFFF
SA314 1 0 i 1 1 1 0 1 0 128/64 ZTADDD0-275FFFF 13A0000-13AFFFF
S5A315 1 0 0 1 1 1 0 1 1 128/64 2TE0000-27TFFFF 13B0000-13BFFFF
SA3E 1 1] 0 1 1 1 1 0 0 128/64 2780000-279FFFF 13C0000-13CFFFF
SAIT 1 1] 0 1 1 1 1 0 1 128/64 27 ADDDD-2TBFFFF 13D0000-130DFFFF
SA318 1 0 0 1 1 1 1 1 0 128/64 27TC0000-27TDFFFF 13E0000-13EFFFF
S5A319 1 1] i 1 1 1 1 1 1 128/64 2TE000D-2TFFFFF 13F0000-13FFFFF
S5A320 1 0 1 0 0 0 0 0 0 128/64 2800000-281FFFF 1400000-140FFFF
SA31 1 0 1 0 0 0 0 0 1 128/64 2820000-283FFFF 141000011 FFFF
SA322 1 0 1 0 0 0 0 1 0 128/64 2840000-285FFFF 1420000-142FFFF
5A323 1 0 1 0 0 0 0 1 1 128/64 2B60000-287FFFF 1430000-143FFFF
S5A324 1 1] 1 0 0 0 1 0 0 128/64 2880000-289FFFF 1440000-144FFFF
SA325 1 0 1 0 0 0 1 i 1 128/64 2BADDDD-2BBFFFF 1450000-145FFFF
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512 Megabit Flash NOR

Table 16: 56F6408 Sector Address (8 of 11)

56F6408

Sector Size 8-bit 16-bit
(Kbytes/ Address Range Address Range

Sector A24-A16 Kwords) (in hexadecimal) (in hexadecimal)

SA326 0 olojo|[1[1]0 128/64 28C0000-28DFFFF 1460000~ 146FFFF
SA327 0 olojo| 1|1 ] 128084 28E0000-28FFFFF 1470000-147FFFF
SA328 0 olo|1|[0o|0]o0O 128084 2000000-201FFFF 1480000—148FFFF
SA320 0 o|lo|1|]0ofo0]1 128/84 2020000-203FFFF 1400000-140FFFF
SA330 0 olo|1|o|[1]o0 128/64 2040000-205FFFF 14A0000-14AFFFF
SA331 0 o|lo| 10|11 128/64 2060000-207FFFF 14B0000-14BFFFF
SA332 0 o|lo|1|[1|0]o0 12884 2080000-200FFFF 14C0000-14CFFFF
SA333 0 o|lo|1|1|0o]1 128/84 20A0000-208FFFF 14D0000-14DFFFF
SA324 0 o|lo|1|1|[1]o0 128/84 29C0000-20DFFFF 14E0000-14EFFFF
SA335 0 oo 1|1 |1]1 12884 20E0000-20FFFFF 14F0000-14FFFFF
SA326 0 o|lt1|o|lofo]o0 128/84 2A00000-2A1FFFF 1500000-150FFFF
SA337 0 o|1]|0|o0of|o0]1 128/84 2A20000-2A3FFFF 1510000-151FFFF
SA338 0 o|1|o|of1]o 12864 2A40000-2A5FFFF 1520000-152FFFF
SA320 0 o100+t ]1 128084 2AB0000-2ATFFFF 1530000-153FFFF
SA340 0 o|1]|]o|l1]o0]|o0 128/64 2AB0000-2A0FFFF 1540000~ 154FFFF
SA341 0 o101 ]0]1 128/84 2AA0000-2ABFFFF 1550000~ 155FFFF
SA342 0 o|l1]|o|[41[1]0 128/84 2ACO000-2ADFFFF 1560000~ 156FFFF
SA243 0 o101 ]1 128/64 2AE00000-2EFFFFF 1570000—-157FFFF
SA344 0 o|l1|1]0o|0]o0O 128/64 2B00000-2B1FFFF 1580000 158FFFF
SA245 0 o|l1]|1]o0ofo0]1 128/64 2B20000-2B3FFFF 1500000-150FFFF
SA346 0 o|l1|1|of1]o 128/84 2B40000-2B5FFFF 15A0000-15AFFFF
SA347 0 o1 | 1|01 ]1 128/84 2BB0000-2B7FFFF 15B0000-15BFFFF
SA348 0 o|1|1|1|o]o 128/64 2BB000D-2BOFFFF 15C0000-15CFFFF
SA340 0 0 | 0] 4 |01 128/64 2BA0DOC-2BBFFFF 15D0000-15DFFFF
SA350 0 HENIERERE K 128/64 2BCO000-2DFFFFF 15E0000-15EFFFF
SA351 0 HAENEAENE 128/64 2BE0000-2BFFFFF 15F0000-15FFFFF
SA352 0 t]olofo]o]|oO 128/84 2C00000-2C1FFFF 1600000-160FFFF
SA353 0 tlojoflo|o0]1 128764 2C20000-2C3FFFF 1610000-161FFFF
SA354 0 t]ojlofo]1]o 128/84 2C40000-2C5FFFF 1620000-162FFFF
SA355 0 tlojo|o]|1]1 128/84 2CB0000-2CTFFFF 1620000~ 163FFFF
SA356 0 t|]olof1]o]o 128/64 2CB0000-2COFFFF 1640000—1B4FFFF
SA357 0 t]o|lof1]0]1 128/84 2CADO00-2CBFFFF 1650000-165FFFF
SA358 0 t|lojof[1[1]o0 128/64 2CCO000-2CDFFFF 1660000-166FFFF
SA350 0 tjolof 1] 128064 2CEQ000-2CFFFFF 1670000—-167FFFF
SA360 0 ilo|1]o0o|0]oO 128/64 2D00000-2D1FFFF 1680000~ 168FFFF
SA351 0 HEIHERERNE DR 128/64 2D20000-2D3FFFF 1600000-169FFFF
SA362 0 t]ofl1|o]1]|o 128/64 2D40000-2D5FFFF 16A0000-16AFFFF
SA363 0 i | o] o |31 12864 2DB0000-2D7FFFF 16B0000-16BFFFF
SA364 0 t]j]ofl1|1]0]fo0 128/64 2D80000-2DIFFFF 16C0000-16CFFFF
SA265 0 tlol1|1]0]1 12884 2DA0000-2DBFFFF 16D0000-18DFFFF
SA366 0 AL EAENERE 128064 2DCO000-20DFFFF | 16E0000-16EFFFF
SA367 0 DEAENEEERE 128064 2DE0000-2DFFFFF 16F0000-16FFFFF
SA368 0 1t|]1loflo]ofo 128/84 2E00000-2E1FFFF 1700000-170FFFF
SA360 0 t|]1]ofo]o]1 128/64 2E20000-2E3FFFF 1710000-171FFFF
SA370 0 t|4]o|o]r]|e 128/84 2E40000-2E5FFFF 1720000-172FFFF
SA371 0 t[1]o]o|1]1 128/64 2EBDD00-2ETFFFF 1730000-173FFFF
SA372 0 flalie|4]|o|o 128/64 2EB0000-2EQFFFF 1740000-174FFFF
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512 Megabit Flash NOR
Table 17: 56F6408 Sector Address (9 of 11)

56

F6408

Sector Size B-bit 16-bit
(Kbytas/ Address Range Address Range

Sector A24-A16 Kwords) (in hexadecimal) (in hexadecimal)

SA3T3 0 1 1 1 0 1 0 1 128/64 2EADDDO-ZEBFFFF 1750000-175FFFF
SA3T4 0 1 1 1 0 1 1 0 128/64 2ECO000-2EDFFFF 1760000-176FFFF
SA3TE 0 1 1 1 0 1 1 1 128/64 2EEQ000-2EFFFFF 1770000-177FFFF
SA3TE 0 1 1 1 1 0 i i 128784 2F00000-2F1FFFF 1780000-178FFFF
SA3TT 0 1 1 1 1 0 0 1 128/64 2F20000-2F3FFFF 1790000-179FFFF
SA3TE 0 1 1 1 1 0 1 0 128/64 2F40000-2F5FFFF 17 A0 1TAFFFF
SA3TY 0 1 1 1 1 0 1 1 128/64 2FE0000-2FTFFFF 17B0000-17BFFFF
SA380 0 1 1 1 1 1 0 0 128/64 2FB0000-2FIFFFF 17COM00-17CFFFR
34381 0|1 1 11101 128784 2FADOD0-2FBFFFF 1700000 17DFFFF
34382 0|1 1 1011 110 128784 2FC0000-2FDFFFF 1TEMDO-17EFFFF
SA383 0 1 1 1 1 1 1 1 128/64 3FEOO00-3FFFFFF 17FO000-17FFFFF
SA384 1 0 0 0 0 0 0 0 128/64 3000000-301FFFF 1 B00000-180FFFF
SA385 1 i i 0 0 0 i 1 128/64 3020000-303FFFF 1810000-181FFFF
34386 if|jof(ojofo|lo|1]|0 128784 3040000-305FFFF 1820000-182FFFF
34387 t|jof(ojofa|o| 1 128784 3060000-307TFFFF 1830000-183FFFF
SA388 1 0 0 0 0 1 0 0 128/64 3080000—309FFFF 1840000-184FFFF
SA389 1 0 0 0 0 1 0 1 128/64 30AD0M-30BFFFF 1850000-185FFFF
SA390 1 0 0 0 0 1 1 0 128/64 A0CO0-30DFFFF 1860000-186FFFF
34391 it]jof(o|o0o|l0]1 1 1 128784 30EQ0O0-20FFFFF 1870000-187FFFF
SA302 1 0 0 0 1 0 0 0 12884 3100000—-311FFFF 1880000-188FFFF
SA393 1 0 0 0 1 0 0 1 128/64 31 20000-313FFFF 1800000-189FFFF
SA394 1 0 0 0 1 0 1 0 128/64 3140000-315FFFF 18AQ0-1BAFFFF
SA395 1 0 0 0 1 0 1 1 128/64 HE0000-31TFFFF 18B0000-18BFFFF
SA396 1 0 0 0 1 1 0 0 128/64 3180000-319FFFF 1BCO000-1BCFFFF
SA307 1 i i 0 1 1 i 1 128784 3 ADDOD-BFFFF 1800000 18DFFFF
34308 it oo |o|1]1 110 128784 31CO000-31DFFFF 18E0D00-18EFFFF
SA309 1 0 0 0 1 1 1 1 128/64 IEOOD0-31FFFFF 18F0000—18FFFFF
SA400 1 0 0 1 0 0 0 0 128/64 3200000-321FFFF 1 900000-190FFFF
SA401 1 0 0 1 0 0 0 1 128/64 3220000-323FFFF 191 0000-191FFFF
24402 if|jofo|t|(o|lo|l1]|0 128784 3240000-325FFFF 1020000-192FFFF
24403 t]jof(o| 1 (a0 1 128784 3260000-327FFFF 1030000-193FFFF
SA404 1 0 0 1 0 1 0 0 128/64 3280000-329FFFF 1940000-194FFFF
SA405 1 0 0 1 0 1 0 1 128/64 32A0000-32BFFFF 1950000-195FFFF
SA406 1 i i 1 0 1 1 i 128/64 32C0000-32DFFFF 1960000-196FFFF
24407 T ]jo(o| 1|01 1 1 128784 32E0000-32FFFFF 1970000-197FFFF
24408 it|jof(o| 1|10 |0]|0 128784 3300000331 FFFF 1080000-198FFFF
SA409 1 0 0 1 1 0 0 1 128/64 3320000-333FFFF 1900000 199FFFF
SA40 1 0 0 1 1 0 1 0 128/64 3340000-335FFFF 18A00-19AFFFF
SA411 1 0 0 1 1 0 1 1 128/64 3360000-337FFFF 1980000-18BFFFF
SAd412 1 0 0 1 1 1 0 0 128/64 3380000-339FFFF 19C0000-18CFFFF
SAH3 1 0 0 1 1 1 0 1 12864 33A0000-33BFFFF 1900000 18DFFFF
SA414 1 0 0 1 1 1 1 0 128/64 33C0000-33DFFFF 19E0M0-19EFFFF
SA45 1 0 0 1 1 1 1 1 128/64 33E0000-33FFFFF 19F0000—19FFFFF
SA4E 1 0 1 0 0 0 0 0 128/64 3400000-341FFFF 1 ADOD00-1AOFFFF
SAMT 1 0 1 0 0 0 0 1 128/64 3420000-343FFFF 1 A10000-1A1FFFF
2418 if|jof(t1|jofo|lo|l1]|0 128784 3440000-345FFFF 1 A20000-1A2FFFF
24410 t]jo(1|ofa|o| 1 128784 3460000-34TFFFF 1 AJ0D00-1A3FFFF
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512 Megabit Flash NOR

Table 18: 56F6408 Sector Address (10 of 11)

56F6408

Sector Size 8-bit 16-bit
(Kbytes/ Address Range Address Range

Sector A24-A16 Kwords) (in hexadecimal) (in hexadecimal)

saa20 (1|1 o1 ]ofo|[1]o0o]o0 128/64 3480000-349FFFF 1A40000—1A4FFFF
sra2t 1|1 |o|l1]ofof[1]o0 128/64 34A0000-34BFFFF 1A50000-1ASFFFF
saa2z2 [ 1|1 |lo|l1]ofo|l1]1]o0 120/64 34C0000-34DFFFF |  1AB0000-1A6FFFF
saa2s [ 1|1 o1 ]ofo|1]1]1 128/64 34E0000-34FFFFF 1A70000-1A7FFFF
spa2a 1|1 |o|l1]of1|o]lo]o 128/64 3500000-351FFFF 1A80000—1ABFFFF
saazs [ 1|1 lo|l1]of1|o]o]1 120/64 3520000-353FFFF 1A00000—1A9FFFF
sa26 [ 1|1 o1 ]of1|o]1]o0 128/64 3540000-355FFFF 1AAD000-1AAFFFF
sa27 [ 1|1 o1 ]of1 o] 1]1 128/64 3560000-357FFFF 1AB0000-1ABFFFF
saa28 (1|1 o1 ]of1|[1]o0o]o0 120/64 3580000-359FFFF | 1AC0000-1ACFFFF
sag20 [ 1|1 o1 ]of1[1]o0]1 120/64 35A0000-35BFFFF | 1AD0000-1ADFFFF
sag20 [ 1|1 o1 ]of[1[1]1]0 128/64 35C0000-35DFFFF | 1AE0000—1AEFFFF
saaat [ 1|1 o1 o1 [1]1]1 120/64 35E0000-35FFFFF 1AF0000-1AFFFFF
sra22 (1|1 |o|l1|1f[oflo]o]o 128/64 3600000-361FFFF 1B00000—1BOFFFF
sra33 [ 1|1 o1 ]1f[ofo]o]1 128/64 3620000-363FFFF 1B810000-1B1FFFF
spaas [ 1|1 o1 |1 foflo]1]o0 128/64 3640000-365FFFF 1820000-1B2FFFF
saa3s [ 1|1 o |11 oo 1]1 128/64 3660000-367FFFF 1830000-1B3FFFF
sama36 |1 |1 |o|1 |1 fofl1]o0]o0 128/64 3680000-369FFFF 1B40000-1B4FFFF
sag37 [ 1|1 o |11 [o|1]o0]1 128/64 36A0000-36BFFFF 1850000-1B5FFFF
saaas (1|1 |o|1 |1 ]o|l1]1]o0 120/64 36C0000-36DFFFF |  1B60000-1B6FFFF
sama30 [ 1|1 ]of[1]1]of1]1]1 128/64 36E0000-36FFFFF 1B70000-1B7FFFF
sag40 [ 1|1 o1 |1 [1|o]o]o0 128/64 3700000-371FFFF 1B80000-1B8FFFF
saaat [ 1|1 o1 |1 [1|[o]o0o]1 128/64 3720000-373FFFF 1B90000-1BOFFFF
saag2 (1|1 |o|1 |1 [1]o]1]0 128/64 3740000-375FFFF 1BA0000-1BAFFFF
saraa3 [ 1|1 o |11 [1[o]1]1 128/64 3760000-377FFFF 1BB0000-1BBFFFF
saaas [ 1|1 o1 |1 [1[1]0]o0 128/64 3780000-379FFFF 1BC0000-1BCFFFF
saass [ 1|1 o |11 [1[1]0]1 128/64 37A0000-37BFFFF | 1BD0000-1BDFFFF
saag6 |1 |1 o111 [1]1]o0 128/64 37C0000-37DFFFF | 1BE0000—1BEFFFF
saaa7 |1 |1 o1t [ 1] 1] 128/64 37E0000-37FFFFF | 1BF0O000-1BFFFFF
sraa8 |1 |1 |1 |olofoflo]|o]o 128/64 3800000-381FFFF 1C00000—1COFFFF
sraag [ 1|1 [1]o]ofo|o]|o]1 128/64 3820000-383FFFF 1C10000-1C1FFFF
saas0 [ 1|1 [1]olofloflo]|1]o0 128/64 3840000-385FFFF 1C20000-1C2FFFF
sasst [ 1|1 |1 ]o]ofo|o]|1]1 128/64 3860000-387FFFF 1C30000-1C3FFFF
sas2 [ 1|1 [1]olofo|1]o0]o0 128/64 3880000-389FFFF 1C40000-1C4FFFF
saas3 [ 1|1 |1 [o]o]o|[1]0]n 128/64 38A0000-38BFFFF | 1C50000-1CEFFFF
saasa [ 1|1 [1]olofo|[1]1]0 128/64 38C0000-38DFFFF | 1C60000-1CEFFFF
saass [ 1|1 [1]o]ofo|[1]1]1 128/64 38E0000-38FFFFF |  1C70000-1CTFFFF
saas6 [ 1|1 [1]olof[1|o]o]o0 128/64 3900000-391FFFF 1C80000—1C8FFFF
saas7 [ 1|1 [1]o]of[1|o]o]1 128/64 3920000-393FFFF 1C90000—1COFFFF
saas8 [ 1|1 |1 ]olof1|o]1]o0 128/64 3940000-305FFFF 1CA0000—1CAFFFF
saasg [ 1|1 [1]o]of[1 o] 1]1 128/64 3960000-307FFFF | 1CB0000-1CBFFFF
sma60 |1 |1 |1 |olof1|[1]o0]o0 128/64 3980000-399FFFF | 1CC0000-1CCFFFF
saaet |1 |1 [1]o]of1|[1]o0]1 120/64 39A0000-39BFFFF | 1CD0000-1CDFFFF
smae2 |1 |1 |1 |olofl1|1]1]0 128/64 39C0000-39DFFFF | 1CE0000-1CEFFFE
A E N A A EI ENERE 128/64 30E0000-39FFFFF | 1CF0000-1CFFFFF
saaea | 1|1 [ 1|01 ojo|o 128/64 3A00000-3A1FFFF | 1D00000-1DOFFFE
sage5 | 1|1 [ 1] o] 1 ool 128/64 3A20000-3A3FFFF | 1D10000-1D1FFFE
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Table 19: 56F6408 Sector Address (11 of 11)

56F6408

Sector Size 8-bit 16-bit
(Kbytes/ Address Range Address Range
Sector A24-A16 Kwords) (in hexadecimal) (in hexadecimal)
SA467 1 1lo|1]o|of 1|1 128/64 3A60000-3A7FFFF 1D30000-1D3FFFF
SA468 1 f|lo]|]1|0]31]0]06 128/64 3AB0000-3A0FFFF 1D40000-1D4FFFF
SA469 1 f|lo[1 |4 |eo|9 128/64 3AA0000-3ABFFFF 1D50000-1D5FFFF
SA470 1 t|lo|r]|@]l1]1]0 128/64 3AC0000-3ADFFFF 1D60000-1D6FFFF
SA4T1 1 AR AENE: RN 128/64 JAE0000-3AFFFFF 1D70000-1D7FFFF
SA4T2 1 1lof1]1|]0o]o]oO 128/64 3B00000-3B1FFFF 1D80000-1D8FFFF
SA473 1 t |01 ]|v]oe]ald 128/64 3B20000-3B3FFFF 1D90000-1DIFFFF
SA4T4 1 tlo]lt1]4]loa]1]o 128/64 3B40000-3B5FFFF 1DA0000-1DAFFFF
SAATS 1 AEAREERIR AEIE 128/64 3B60000-3B7FFFF 1DB0000-1DBFFFF
SA476 1 i |@] % |%]|4]@6]@ 128/64 3B80000-3BIFFFF 1DC0000-1DCFFFF
SA4TT 1 1|1 |31 |o]|31 128/64 3BA0000-3BBFFFF 1DD0000-1DDFFFF
SA478 1 tlo|1 |42 ]1]a 128/64 3BCO000-3BDFFFF 1DE0000-1DEFFFF
SA479 1 AEAENEREREAE 128/64 3BE0000-3BFFFFF 1DF0000-1DFFFFF
SA480 1 1|1|o]Jo|lo]o]o0O 128/64 3C00000-3C1FFFF 1E00000-1EQFFFF
SA481 1 |4 |[0o|o]o|0o|4 128/64 3C20000-3C3FFFF 1E10000-1E1FFFF
SA482 1 1|1]o]Joflo]1]o0 128/64 3C40000-3C5FFFF 1E20000-1E2FFFF
SA483 1 t o] ]o] €] 128/64 3CE0000-3CTFFFF 1E30000-1E3FFFF
SA484 1 t|1]o]o]l1]0]0 128/64 3CB0000-3CIFFFF 1E40000-1E4FFFF
SA485 1 t [0 ]|0] 4 ]@al4 128/64 3CAQ000-3CBFFFF 1E50000-1E5FFFF
SA486 1 tla]olola]1]0 128/64 3CC0000-3CDFFFF 1EB0000-1E6FFFF
SA487 1 1{1lo)Jo 1] 1|1 128/64 3CE0000-3CFFFFF 1E70000-1E7FFFF
SA488 1 1|1]|o]1|0o]0o]o0O 128/64 3D00000-3D1FFFFF 1EB0000-1E8FFFF
SA489 1 1|2 (o |3 ]|0o|e]|?% 128/64 3D20000-3D3FFFF 1E90000-1E9FFFF
SA490 1 1l1]o]1|o]1]o0 128/64 3D40000-3D5FFFF 1EA0000-1EAFFFF
SA491 1 it |3 [o]a]o)] 1] 128/64 3D60000-3D7FFFF 1EB0000-1EBFFFF
SA492 1 f |9 ]|]o |49 ]0]@G 128/64 3D80000-3DIFFFF 1EC0000-1ECFFFF
SA493 1 1| S0 |2 a |qo|E 128/64 3DA0000-3DBFFFF 1ED0000-1EDFFFF
SA494 1 IENIEEESE BB 128/64 3DC0000-3DDFFFF 1EE0000-1EEFFFF
SA495 1 HECARIEIENESE 128/64 3DE0000-3DFFFFF 1EF0000-1EFFFFF
SA496 1 t |21 ]e]0]e6]|0 128/64 3E00000-3E1FFFF 1F00000-1FOFFFF
SA497 1 |91 ]0]e]0]|d 128/64 3E20000-3E3FFFF 1F10000-1F1FFFF
SA408 1 1|1]|1]o|lo]1]o0 128/64 3E40000-3ESFFFF 1F20000-1F2FFFF
SA400 1 x|y ]e o] ¢ 4 128/64 3E60000-3E7FFFF 1F30000-1F3FFFF
SA500 1 fla|]1|0]1]0a]0 128/64 3EB0000-3E9FFFF 1F40000-1F4FFFF
SA501 1 | [ 1] ] 3 |o] A 128/64 3EA0000-3EBFFFF 1F50000-1F5FFFF
SA502 1 I T R I I 128/64 3EC00000-3EDFFFF 1F60000-1FBFFFF
SA503 1 HEENEAERE R 128/64 3EE0000-3EFFFFF 1F70000-1F7FFFF
SA504 1 1|11 ]1|o]o0o]o0 128/64 3F00000-3F1FFFF 1F80000-1FBFFFF
SA505 1 |9 (1 |3 oo |4 128/64 3F20000-3F3FFFF 1F90000-1FOFFFF
SA506 1 AENEREIE Y E: 128/64 3F40000-3F5FFFF 1FA0000-1FAFFFF
SA507 1 Ly | = os] v 4 128/64 3FBO000-3F7FFFF 1FB0000-1FBFFFF
SA508 1 AEEERERER LS E: 128/64 3FB0000-3FOFFFF 1FC0000-1FCFFFF
SA500 1 |41 |44 |ie]|4 128/64 IFA0000-3FBFFFF 1FD0000-1FDFFFF
SA510 1 Y I IR U O T T O 128/64 3FC0000-3FDFFFF 1FE0000-1FEFFFF
SA511 1 HEARENEREREAE: 128/64 3FE0000-3FFFFFF 1FF0000-1FFFFFF
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WP# Hardware Protection
A write protect pin that can prevent program or erase operations in the outermost sectors. The WP# Hardware Protection feature is
always available, independent of the software managed protection method chosen.

Selecting a Sector Protection Mode
All parts default to operate in the Persistent Sector Protection mode. Password Protection is not supported. It is recommended to
program/select the Persistent Sector protection mode.

The device is shipped with all sectors write protected.
Advanced Sector Protection

Advanced Sector Protection features several levels of sector protection, which can disable both the program and erase
operations in certain sectors.

Lock Register

The Lock Register consists of 3 bits (DQ2, DQ1, and DQO). These DQ1, DQO bits of the Lock Register are programmable by the
user. Users shall not program DQ2. The programming time of the Lock Register is same as the typical word programming time
without utilizing the Write Buffer of the device. During a Lock Register programming sequence execution, the DQ6 Toggle Bit I
toggles until the programming of the Lock Register has completed to indicate programming status. All Lock Register bits are
readable to allow users to verify Lock Register statuses.

The Customer Secured Silicon Sector Protection Bit is DQO, Persistent Protection Mode Lock Bit is DQ1 are accessible by all
users. Each of these bits are non-volatile. DQ15-DQ2 are reserved and must be 1's when the user tries to program the DQ1, and
DQO bits of the Lock Register. The user is not required to program DQ1 and DQO bits of the Lock Register at the same time. This
allows users to lock the Secured Silicon Sector and then set the device either permanently into Persistent Protection Mode and then
lock the Secured Silicon Sector at separate instances and time frames.

- Secured Silicon Sector Protection allows the user to lock the Secured Silicon Sector area
- Persistent Protection Mode Lock Bit allows the user to set the device permanently to operate in the
Persistent Protection Mode
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Table 20: Lock Register

DQ15- 3 o2t DQ-1 DQ-0
Persistence Protection Mode Secured Silicon Sector
Don't Care 1 Lock Bit Protection Bit

1) Reserved Bit - Never write 0 to this bit.

Persistent Sector Protection

The Persistent Sector Protection method replaces the old 12 V controlled protection method while at the same time enhancing
flexibility by providing three different sector protection states:

Dynamically Locked-The sector is protected and can be changed by a simple command
Persistently Locked-A sector is protected and cannot be changed

Unlocked-The sector is unprotected and can be changed by a simple command
In order to achieve these states, three types of “bits” are going to be used:

Dynamic Protection Bit (DYB)

A volatile protection bit is assigned for each sector. After power-up or hardware reset, the contents of all DYB bits are in the
“unprotected state”. Each DYB is individually modifiable through the DYB Set Command and DYB Clear Command. When the
parts are first shipped, all of the Persistent Protect Bits (PPB) are cleared into the unprotected state. The DYB bits and PPB Lock
bit are defaulted to power up in the cleared state or unprotected state - meaning the all PPB bits are changeable.

The Protection State for each sector is determined by the logical OR of the PPB and the DYB related to that sector. For the sectors
that have the PPB bits cleared, the DYB bits control whether or not the sector is protected or unprotected. By issuing the DYB Set
and DYB Clear command sequences, the DYB bits is protected or unprotected, thus placing each sector in the protected or
unprotected state. These are the socalled Dynamic Locked or Unlocked states. They are called dynamic states because it is very
casy to switch back and forth between the protected and un-protected conditions. This allows software to easily protect sectors
against inadvertent changes yet does not prevent the easy removal of protection when changes are needed.

The DYB bits maybe set or cleared as often as needed. The PPB bits allow for a more static, and difficult to change, level of
protection. The PPB bits retain their state across power cycles because they are Non-Volatile. Individual PPB bits are set with a
program command but must all be cleared as a group through an erase command.

The PPB Lock Bit adds an additional level of protection. Once all PPB bits are programmed to the desired settings, the PPB Lock
Bit may be set to the “freeze state”. Setting the PPB Lock Bit to the “freeze state” disables all program and erase commands to the
Non-Volatile PPB bits. In effect, the PPB Lock Bit locks the PPB bits into their current state. The only way to clear the PPB Lock
Bit to the “unfreeze state” is to go through a power cycle, or hardware reset. The Software Reset command does not clear the PPB
Lock Bit to the “unfreeze state”. System boot code can determine if any changes to the PPB bits are needed e.g. to allow new
system code to be downloaded. If no changes are needed then the boot code can set the PPB Lock Bit to disable any further
changes to the PPB bits during system operation.

The WP# write protect pin adds a final level of hardware protection. When this pin is low it is not possible to change the contents
of the WP# protected sectors. These sectors generally hold system boot code. So, the WP# pin can prevent any changes to the boot
code that could override the choices made while setting up sector protection during system initialization.

It is possible to have sectors that have been persistently locked, and sectors that are left in the dynamic state. The sectors in the
dynamic state are all unprotected. If there is a need to protect some of them, a simple DYB Set command sequence is all that is
necessary. The DYB Set and DYB Clear commands for the dynamic sectors switch the DYB bits to signify protected and
unprotected, respectively. If there is a need to change the status of the persistently locked ctors, a few more steps are required.
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Table 21: Sector Protect Schemes

Protection States
DYB Bit PPB Bit PPB Lock Bit Sector State
Unprotect Unprotect Unfreeze Unprotected — PPB and DYB are changeable
Unprotect Unprotect Froaze Unprotected — PPB not changeable, DYE is changeablo
Unprotect Protect Unireeze Protected — PPB and DYB are changeable
Unprotect Protect Freeze Protected — PPB not changeable, DYB is changeable
Protect Unprotect Unfreeze Protected — PPB and DYB are changeable
Protect Unprotect Freaze Protected — PPB not changeable, DYB is changeable
Protect Protect Unfreaze Protected — PPB and DYE are changeable
Protoct Protoct Frooze Protected - PPB not changeablo, DYB is changeable

The above table contains all possible combinations of the DYB bit, PPB bit, and PPB Lock Bit relating to the status of the sector. In
summary, if the PPB bit is set, and the PPB Lock Bit is set, the sector is protected and the protection cannot be removed until the
next power cycle or hardware reset clears the PPB Lock Bit to “unfreeze state”. If the PPB bit is cleared, the sector can be
dynamically locked or unlocked. The DYB bit then controls whether or not the sector is protected or unprotected. If the user
attempts to program or erase a protected sector, the device ignores the command and returns to read mode. A program command to
a protected sector enables status polling for approximately 1 ps before the device returns to read mode without having modified the
contents of the protected sector. An erase command to a protected sector enables status polling for approximately 50 ps after which
the device returns to read mode without having erased the protected sector. The programming of the DYB bit, PPB bit, and PPB
Lock Bit for a given sector can be verified by writing a DYB Status Read, PPB Status Read, and PPB Lock Status Read commands
to the device.

The Autoselect Sector Protection Verification outputs the OR function of the DYB bit and PPB bit per sector basis. When the OR
function of the DYB bit and PPB bit is a 1, the sector is either protected by DYB or PPB or both. When the OR function of the
DYB bit and PPB bit is a 0, the sector is unprotected through both the DYB and PPB.

Persistent Protection Mode Lock Bit

The Persistent Protection Mode Lock Bit exists to guarantee that the device remain in software sector protection.

Persistent Protection Bit Lock (PPB Lock Bit)
A global volatile bit.

The device defaults to Persistent Protection Mode. In the Persistent Protection Mode, the PPB Lock Bit is cleared to the unfreeze
state after power-up or hardware reset. The PPB Lock Bit is set to the freeze state by issuing the PPB Lock Bit Set command. Once
set to the freeze state the only means for clearing the PPB Lock Bit to the “unfreeze state” is by issuing a hardware or power-up
reset. Reading the PPB Lock Bit requires a 200ns access time.

Secured Silicon Sector Flash Memory Region

The Secured Silicon Sector feature provides a Flash memory region that enables permanent part identification through an
Electronic Serial Number (ESN). The Secured Silicon Sector is 256 bytes in length, and uses a Secured Silicon Sector Indicator Bit
(DQ?7) to indicate whether or not the Secured Silicon Sector is locked when shipped from the factory. Bytes 0 - 23 are factory
reserved.
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This bit is permanently set at the factory and cannot be changed, which prevents cloning of a factory locked part. This ensures the
security of the ESN once the product is shipped to the field.

The factory offers the device with the Secured Silicon Sector customer lockable. The customer lockable version is shipped with the
Secured Silicon Sector unprotected, allowing customers to program the sector after receiving the device. The customer-lockable
version also has the Secured Silicon Sector Indicator Bit permanently set to a 0. Thus, the Secured Silicon Sector Indicator Bit
prevents customer-lockable devices from being used to replace devices that are factory locked. The Secured Silicon sector address
space in this device is allocated as follows:

TABLE 1. SECURED SiLIcON ADDRESS RANGE
Oh-17h Reserved
018h - 7Fh User

The system accesses the Secured Silicon Sector through a command sequence. After the system has written the
Enter Secured Silicon Sector command sequence, it may read the Secured Silicon Sector by using the addresses
normally occupied by the first sector (SAQ). This mode of operation continues until the system issues the Exit Secured
Silicon Sector command sequence, or until power is removed from the device. On power-up, or following a hardware
reset, the device reverts to sending commands to sector SAOQ.

Customer Lockable: Secured Silicon Sector NOT Programmed or Protected

At the Factory

Unless otherwise specified, the device is shipped such that the customer may program and protect the 256-byte Secured Silicon
sector minus the factory reserved 24 bytes. The system may program the Secured Silicon Sector using the write-buffer, unlock
bypass methods, in addition to the standard programming command sequence.

Programming and protecting the Secured Silicon Sector must be used with caution since, once protected, there is no procedure
available for unprotecting the Secured Silicon Sector area and none of the bits in the Secured Silicon Sector memory space can be
modified in any way.

The Secured Silicon Sector area can be protected using one of the following procedures:

& Write the three-cycle Enter Secured Silicon Sector Region command.
& To verify the protect/unprotect status of the Secured Silicon Sector, follow the algorithm.

Once the Secured Silicon Sector is programmed, locked and verified, the system must write the Exit Secured Silicon Sector Region
command sequence to return to reading and writing within the remainder of the array.
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Write Protect (WP#)

The Write Protect function provides a hardware method of protecting the first sector. Write Protect is one of two
functions provided by the WP# input. If the system asserts ViL on the WP# pin, the device disables program and erase
functions in the first sector group independently of whether those sector groups were protected or unprotected using
the method. Note that if WP# is at VIL when the device is in the standby mode, the maximum input load current is
increased.

If the system asserts VIH on the WP# pin, the device reverts to whether the first sector was previously set
to be protected or unprotected. Note that WP# has an internal pull-up; when unconnected, WP# is at VIH.

Hardware Data Protection

The command sequence requirement of unlock cycles for programming or erasing provides data protection against
inadvertent writes. In addition, the following hardware data protection measures prevent accidental erasure or
programming, which might otherwise be caused by spurious system level signals during Vcc power-up and power-
down transitions, or from system noise.

Low VCC Write Inhibit

When VCC is less than VLKO, the device does not accept any write cycles. This protects data during VCC power-up
and power-down. The command register and all internal program/erase circuits are disabled, and the device resets to
the read mode. Subsequent writes are ignored until VCC is greater than VLKO. The system must provide the proper
signals to the control pins to prevent unintentional writes when VCC is greater than VLKO. The RESET# input pin may
be used when VLKO is exceeded but control signals are unstable.

Write Pulse Glitch Protection
Noise pulses of less than 5 ns (typical) on OE#, CE# or WE# do not initiate a write cycle.

Logical Inhibit
Write cycles are inhibited by holding any one of OE# = VIL, CE# = VIH or WE# = VIH. To initiate a write cycle, CE# and
WE# must be a logical zero while OE# is a logical one.

Power-Up Write Inhibit
If WE# = CE# = VIL and OE# = VIH during power up, the device does not accept commands on the rising
edge of WE#. The internal state machine is automatically reset to the read mode on power-up.

Common Flash Memory Interface (CFI)

The Common Flash Interface (CFI) specification outlines device and host system software interrogation handshake, which allows
specific vendor-specified software algorithms to be used for entire families of devices. Software support can then be device-
independent, JEDEC ID-independent, and forward- and backward-compatible for the specified flash device families. Flash vendors
can standardize their existing interfaces for long-term compatibility.

This device enters the CFI Query mode when the system writes the CFI Query command, 98h, to address 55h, any time the device
is ready to read array data. To terminate reading CFI data, the system must write the reset command. The system can also write the
CFI query command when the device is in the autoselect mode. The device enters the CFI query mode, and the system can read CFI
data at the addresses. The system must write the reset command to return the device to reading array data.
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Table 22: CFI Query ldentification String

Addresses (x16) | Addresses (x8) Data Description
10h 20h 0051h
11h 22h 0052h Query Unigue ASCII string “QRY"
12h 24h 0059h
13h 26h 0002h ;
14h 28h 0000h Primary OEM Command Set
15h 2Ah 0040h :
16h 2Ch 0000h Address for Primary Extended Table
:;: 235:: %m Alternate OEM Command Set (00h = none exists)
: zg g: %ghh Address for Alternate OEM Extended Table (00h = none exists)

Table 23: System Interface String

Addresses (x16) | Addresses (x8) Data Description
L 36h Th g uélu:rtg;igose: 00 millivolt
b 2 Gk ‘[;%EDhiaxvo(lrgm?ﬂo millivolt
1Dh 3Ah 0000h Vpp Min. voltage (00h = no Vpp pin present)
1Eh 3Ch 0000h Vpp Max. voltage (00h = no Vpp pin present)
1Fh 3Eh 0007h Typical timeout per single byte/word write 2" ps
20h 40h 0007h Typical timeout for Min. size buffer write 2% Hs (00h = not supported)
21h 42h 000Ah Typical timeout per individual block erase 2" ms
22h 44h 0000h Typical timeout for full chip erase 2" ms (00h = not supported)
23h 46h 0003h Max. timeout for byte/word write 2" times typical
24h 48h 0005h Max. timeout for buffer write 2" times typical
25h 4Ah 0004h Max. timeout per individual block erase 2" times typical
26h 4Ch 0000h Max. timeout for full chip erase 2" times typical (00h = not supported)

Note: Values are for commercial specifications. See AC/DC specifications in this document for actuals.
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Table 24: Primary Vendor-Specific Extended Query

Addresses (x16) | Addresses (x8) Data Description

40h 80h 0050h

41h 82h 0052h Query-unique ASCII string “PRI"

42h 84h 004%h

43h 86h 0031h Major version number, ASCII

44h 88h 0033h Minor version number, ASCII
Address Sensitive Unlock (Bits 1-0)

45h 8Ah 0010h 0 = Required, 1 = Not Required
Process Technology (Bits 7-2) 0100b = 110 nm MirrorBit
Erase Suspend

o Beh e 0 = Not Supported, 1 = To Read Only, 2 = To Read & Write
Sector Protect

47h 8Eh 0001h 0 = Not Supported, X = Number of sectors in per group
Sector Temporary Unprotect

o B Ll 00 = Not Supported, 01 = Supported
Sector Protect/Unprotect scheme

Gl e 00k 0008h = Advanced Sector Protection
Simultaneous Operation

i i i 00 = Not Supported, X = Number of Sectors in Bank
Burst Mode Type

-n e D00 00 = Not Supported, 01 = Supported
Page Mode Type

4Ch 88h 0002h 00 = Not Supported, 01 = 4 Word Page, 02 = 8 Word Page

4Dh 9Ah 00B5h Reserved
Reserved

4Eh 9Ch 00C5h

4Fh 9Eh 00xxh WP# Protection

50h AOh 0001h

Command Definitions

Writing specific address and data commands or sequences into the command register initiates device operations. Writing incorrect
address and data values or writing them in the improper sequence may place the device in an unknown state. A reset command is
then required to return the device to reading array data. All addresses are latched on the falling edge of WE# or CE#, whichever
happens later. All data is latched on the rising edge of WE# or CE#, whichever happens first. Refer to the AC Characteristics
section for timing diagrams.

Reading Array Data

The device is automatically set to reading array data after device power-up. No commands are required to retrieve data. The device
is ready to read array data after completing an Embedded Program or Embedded Erase algorithm.

After the device accepts an Erase Suspend command, the device enters the erase-suspend-read mode, after which the system can
read data from any non-erase-suspended sector. After completing a programming operation in the Erase Suspend mode, the system
may once again read array data with the same exception. See the Erase Suspend/Erase Resume Commands section for more
information.
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The system must issue the reset command to return the device to the read (or erase-suspend-read) mode if DQ5 goes
high during an active program or erase operation, or if the device is in the autoselect mode. See the next section,
Reset Command, for more information.

Reset Command

Writing the reset command resets the device to the read or erase-suspend-read mode. Address bits are don’t cares for this
command.

The reset command may be written between the sequence cycles in an erase command sequence before erasing begins. This resets
the device to the read mode. Once erasure begins, however, the device ignores reset commands until the operation is complete.

The reset command may be written between the sequence cycles in a program command sequence before programming begins.
This resets the device to the read mode. If the program command sequence is written while the device is in the Erase Suspend
mode, writing the reset command returns the device to the erasesuspend-read mode. Once programming begins, however, the
device ignores reset commands until the operation is complete.

The reset command may be written between the sequence cycles in an autoselect command sequence. Once in the autoselect mode,
the reset command must be written to return to the read mode. If the device entered the autoselect mode while in the Erase Suspend
mode, writing the reset command returns the device to the erase-suspend-read mode.

If DQS goes high during a program or erase operation, writing the reset command returns the device to the read mode (or erase-
suspend-read mode if the device was in Erase Suspend).

Note that if DQ1 goes high during a Write Buffer Programming operation, the system must write the Write-to-
Buffer-Abort Reset command sequence to reset the device for the next operation.

Autoselect Command Sequence

The autoselect command sequence allows the host system to access the manufacturer and device codes, and determine whether or
not a sector is protected. The autoselect command sequence may be written to an address that is either in the read or erase-suspend-
read mode. The autoselect command may not be written while the device is actively programming or erasing.

The autoselect command sequence is initiated by first writing two unlock cycles. This is followed by a third write cycle that
contains the autoselect command. The device then enters the autoselect mode. The system may read at any address any number of
times without initiating another autoselect command sequence:

- A read cycle at address XX00h returns the manufacturer code.

- Three read cycles at addresses 01h, OEh, and OFh return the device code.

- A read cycle to an address containing a sector address (SA), and the address 02h on A7-A0 in word mode returns
01h if the sector is protected, or 00h if it is unprotected.

The system must write the reset command to return to the read mode (or erase-suspend-read mode if the device was previously in
Erase Suspend).

08.20.15 Rev 2 All data sheets are subject to change without notice 35
L]
©2015 Maxwell Technologies

All rights reserved.



512 Megabit Flash NOR 56F6408

Enter Secured Silicon Sector/Exit Secured Silicon Sector Command Sequence

The Secured Silicon Sector region provides a secured data area containing an 8-word/16-byte random Electronic
Serial Number (ESN). The system can access the Secured Silicon Sector region by issuing the three-cycle Enter
Secured Silicon Sector command sequence. The device continues to access the Secured Silicon Sector region until
the system issues the four-cycle Exit Secured Silicon Sector command sequence. The Exit Secured Silicon Sector
command sequence returns the device to normal operation.

Note that the ACC function and unlock bypass modes are not available when the Secured Silicon Sector is enabled.

Word Program Command Sequence

Programming is a four-bus-cycle operation. The program command sequence is initiated by writing two unlock write cycles,
followed by the program set-up command. The program address and data are written next, which in turn initiate the Embedded
Program algorithm. The system is not required to provide further controls or timings. The device automatically provides internally
generated program pulses and verifies the programmed cell margin. When the Embedded Program algorithm is complete, the
device then returns to the read mode and addresses are no longer latched. The system can determine the status of the program
operation by using DQ7 or DQ6. Refer to the Write Operation Status section for information on these status bits. Any commands
written to the device during the Embedded Program Algorithm are ignored. Note that the Secured Silicon Sector, autoselect,
and CFI functions are unavailable when a program operation is in progress. Note that a hardware reset immediately
terminates the program operation. The program command sequence should be reinitiated once the device has returned to the read
mode, to ensure data integrity.

Programming is allowed in any sequence of address locations and across sector boundaries. Programming to the same word
address multiple times without intervening erases (incremental bit programming) is permitted. Word programming is supported for
backward compatibility with existing Flash driver software and for occasional writing of individual words. Use of Write Buffer
Programming is faster for general programming use when more than a few words are to be programmed. The effective
word programming time using Write Buffer Programming is much shorter than the single word programming time. Any bit
cannot be programmed from 0 back to a 1. Attempting to do so may cause the device to set DQS5 = 1, or cause the DQ7 and
DQ6 status bits to indicate the operation was successful. However, a succeeding read shows that the data is still 0. Only erase
operations can convert a O to a 1.

Unlock Bypass Command Sequence

The unlock bypass feature allows the system to program words to the device faster than using the standard program command
sequence. The unlock bypass command sequence is initiated by first writing two unlock cycles. This is followed by a third write
cycle containing the unlock bypass command, 20h. The device then enters the unlock bypass mode. A two-cycle unlock bypass
program command sequence is all that is required to program in this mode. The first cycle in this sequence contains the unlock
bypass program command, AOh; the second cycle contains the program address and data. Additional data is programmed in the
same manner. This mode dispenses with the initial two unlock cycles required in the standard program command sequence,
resulting in faster total programming time.

During the unlock bypass mode, only the Unlock Bypass Program and Unlock Bypass Reset commands are valid. To exit the
unlock bypass mode, the system must issue the two-cycle unlock bypass reset command sequence.
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Write Buffer Programming

Write Buffer Programming allows the system write to a maximum of 16 words/32 bytes in one programming operation. This
results in faster effective programming time than the standard programming algorithms. The Write Buffer Programming command
sequence is initiated by first writing two unlock cycles. This is followed by a third write cycle containing the Write Buffer Load
command written at the Sector Address in which programming occurs. The fourth cycle writes the sector address and the number
of word locations, minus one, to be programmed. For example, if the system programs six unique address locations, then 05h
should be written to the device. This tells the device how many write buffer addresses are loaded with data and therefore when to
expect the Program Buffer to Flash command. The number of locations to program cannot exceed the size of the write buffer or the
operation aborts.

The fifth cycle writes the first address location and data to be programmed. The write-buffer-page is selected by address bits
AMAX—A4. All subsequent address/data pairs must fall within the selected-write-buffer-page. The system then writes the remaining
address/data pairs into the write buffer. Write buffer locations may be loaded in any order.

The write-buffer-page address must be the same for all address/data pairs loaded into the write buffer. (This means Write Buffer
Programming cannot be performed across multiple write-buffer pages. This also means that Write Buffer Programming cannot be
performed across multiple sectors. If the system attempts to load programming data outside of the selected write-buffer page, the
operation aborts.)

Note that if a Write Buffer address location is loaded multiple times, the address/data pair counter is decremented for every data
load operation. The host system must therefore account for loading a write-buffer location more than once. The counter decrements
for each data load operation, not for each unique writebuffer-address location. Note also that if an address location is loaded more
than once into the buffer, the final data loaded for that address is programmed.

Once the specified number of write buffer locations have been loaded, the system must then write the Program Buffer to Flash
command at the sector address. Any other address and data combination aborts the Write Buffer Programming operation. The
device then begins programming. Data polling should be used while monitoring the last address location loaded into the write
buffer. DQ7, DQ6, DQS5, and DQ1 should be monitored to determine the device status during Write Buffer Programming.

The write-buffer programming operation can be suspended using the standard program suspend/resume
commands. Upon successful completion of the Write Buffer Programming operation, the device is ready to
execute the next command.

The Write Buffer Programming Sequence can be aborted in the following ways:

- Load a value that is greater than the page buffer size during the Number of Locations to Program step.

- Write to an address in a sector different than the one specified during the Write-Buffer-Load command.
- Write an Address/Data pair to a different write-buffer-page than the one selected by the Starting Address

during the write buffer data loading stage of the operation.
- Write data other than the Confirm Command after the specified number of data load cycles.

The abort condition is indicated by DQ1 = 1, DQ7 = DATA# (for the last address location loaded), DQ6 = toggle, and DQ5=0. A
Write-to-Buffer-Abort Reset command sequence must be written to reset the device for the next operation.

Write buffer programming is allowed in any sequence. Note that the Secured Silicon sector, autoselect, and CFI functions are
unavailable when a program operation is in progress. This flash device is capable of handling multiple write buffer programming
operations on the same write buffer address range without intervening erases. Any bit in a write buffer address range cannot be
programmed from O back to a 1. Attempting to do so may cause the device to set DQ5 = 1, or cause the DQ7 and DQ6 status
bits to indicate the operation was successful. However, a succeeding read shows that the data is still 0. Only erase operations can
convertaOtoa l.
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Figure 11: Write Buffer Programming Operation
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Figure 12: Program Operation
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Program Suspend/Program Resume Command Sequence

The Program Suspend command allows the system to interrupt a programming operation or a Write to Buffer programming
operation so that data can be read from any non-suspended sector. When the Program Suspend command is written during a
programming process, the device halts the program operation within 15 pus maximum (5 ps typical) and updates the status bits.
Addresses are not required when writing the Program Suspend command.

After the programming operation is suspended, the system can read array data from any non-suspended sector. The
Program Suspend command may also be issued during a programming operation while an erase is suspended. In this
case, data may be read from any addresses not in Erase Suspend or Program Suspend. If a read is needed from the
Secured Silicon Sector area (One-time Program area), then user must use the proper command sequences to enter
and exit this region. Note that the Secured Silicon Sector autoselect, and CFI functions are unavailable when program
operation is in progress.

The system may also write the autoselect command sequence when the device is in the Program Suspend mode. The system can
read as many autoselect codes as required. When the device exits the autoselect mode, the device reverts to the Program Suspend
mode, and is ready for another valid operation.

After the Program Resume command is written, the device reverts to programming. The system can determine the status of the
program operation using the DQ7 or DQG6 status bits, just as in the standard program operation.
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The system must write the Program Resume command (address bits are don’t care) to exit the Program Suspend
mode and continue the programming operation. Further writes of the Resume command are ignored. Another Program
Suspend command can be written after the device has resume programming.

Figure 13: Program Suspend/Program Resume
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Program Suspend/Program Resume Command Sequence

The Program Suspend command allows the system to interrupt a programming operation or a Write to Buffer programming
operation so that data can be read from any non-suspended sector. When the Program uspend command is written during a
programming process, the device halts the program operation within 15 pus maximum (5 ps typical) and updates the status bits.
Addresses are not required when writing the Program Suspend command.

After the programming operation is suspended, the system can read array data from any non-suspended sector. The Program
Suspend command may also be issued during a programming operation while an erase is suspended. In this case, data may be read
from any addresses not in Erase Suspend or Program Suspend. If a read is needed from the Secured Silicon Sector area (One-time
Program area), then user must use the proper command sequences to enter and exit this region. Note that the Secured Silicon
Sector autoselect, and CFI functions are unavailable when program operation is in progress.

The system may also write the autoselect command sequence when the device is in the Program Suspend mode. The system can
read as many autoselect codes as required. When the device exits the autoselect mode, the device reverts to the Program Suspend
mode, and is ready for another valid operation.
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After the Program Resume command is written, the device reverts to programming. The system can determine the status of the
program operation using the DQ7 or DQ6 status bits, just as in the standard program operation.

The system must write the Program Resume command (address bits are don’t care) to exit the Program Suspend mode and continue
the programming operation. Further writes of the Resume command are ignored. Another Program Suspend command can be

written after the device has resume programming.

Figure 14: Program Suspend/Program Resume
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Chip Erase Command Sequence

Chip erase is a six bus cycle operation. The chip erase command sequence is initiated by writing two unlock cycles, followed by a
set-up command. Two additional unlock write cycles are then followed by the chip erase command, which in turn invokes the
Embedded Erase algorithm. The device does not require the system to preprogram prior to erase. The Embedded Erase algorithm
automatically preprograms and verifies the entire memory for an all zero data pattern prior to electrical erase. The system is not
required to provide any controls or timings during these operations.

When the Embedded Erase algorithm is complete, the device returns to the read mode and addresses are no longer latched. The
system can determine the status of the erase operation by using DQ7, DQ6, or DQ2.

Any commands written during the chip erase operation are ignored, including erase suspend commands. However, note that a
hardware reset immediately terminates the erase operation. If that occurs, the chip erase command sequence should
be reinitiated once the device has returned to reading array data, to ensure data integrity.

Note that the Secured Silicon Sector, autoselect, and CFI functions are unavailable when an erase operation in is
progress.

Sector Erase Command Sequence

Sector erase is a six bus cycle operation. The sector erase command sequence is initiated by writing two unlock cycles, followed by
a set-up command. Two additional unlock cycles are written, and are then followed by the address of the sector to be erased, and
the sector erase command.

The device does not require the system to preprogram prior to erase. The Embedded Erase algorithm automatically
programs and verifies the entire memory for an all zero data pattern prior to electrical erase.The system is not required
to provide any controls or timings during these operations.

After the command sequence is written, a sector erase time-out of 50 ys occurs. During the time-out period, additional
sector addresses and sector erase commands may be written. Loading the sector erase buffer may be done in any
sequence, and the number of sectors may be from one sector to all sectors. The time between these additional cycles
must be less than 50 ps, otherwise erasure may begin. Any sector erase address and command following the
exceeded time-out may or may not be accepted. It is recommended that processor interrupts be disabled during this
time to ensure all commands are accepted. The interrupts can be re-enabled after the last Sector Erase command is
written. Any command other than Sector Erase or Erase Suspend during the time-out period resets the device to the
read mode. Note that the Secured Silicon Sector, autoselect, and CFI functions are unavailable when an erase
operation in is progress. The system must rewrite the command sequence and any additional addresses and
commands.

The system can monitor DQ3 to determine if the sector erase timer has timed out. The time-out begins from the rising
edge of the final WE# pulse in the command sequence. When the Embedded Erase algorithm is complete, the device
returns to reading array data and addresses are no longer latched. The system can determine the status of the erase
operation by reading DQ7, DQ6, or DQ2 in the erasing sector. Refer to the Write Operation Status section for
information on these status bits.

Once the sector erase operation has begun, only the Erase Suspend command is valid. All other commands are ignored. However,
note that a hardware reset immediately terminates the erase operation. If that occurs, the sector erase command
sequence should be reinitiated once the device has returned to reading array data, to ensure data integrity.
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Figure 15: Erase Operation
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Erase Suspend/Erase Resume Commands

The Erase Suspend command, BOh, allows the system to interrupt a sector erase operation and then read data from, or program data
to, any sector not selected for erasure. This command is valid only during the sector erase operation, including the 50 ps time-out
period during the sector erase command sequence. The Erase Suspend command is ignored if written during the chip erase
operation or Embedded Program algorithm.

When the Erase Suspend command is written during the sector erase operation, the device requires a typical of 5 s (maximum of 20
s) to suspend the erase operation. However, when the Erase Suspend command is written during the sector erase time-out, the
device immediately terminates the time-out period and suspends the erase operation.

After the erase operation is suspended, the device enters the erase-suspend-read mode. The system can read data from or program
data to any sector not selected for erasure. (The device erase suspends all sectors selected for erasure.) Reading at any address
within erase-suspended sectors produces status information on DQ7-DQO0. The system can use DQ7, or DQ6 and DQ?2 together, to
determine if a sector is actively erasing or is erase-suspended. Refer to the Write Operation Status section for information on these
status bits.

After an erase-suspended program operation is complete, the device returns to the erase-suspend-read mode. The system can
determine the status of the program operation using the DQ7 or DQ6 status bits, just as in the standard word program operation.
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In the erase-suspend-read mode, the system can also issue the autoselect command sequence.To resume the sector erase operation,
the system must write the Erase Resume command. The address of the erase-suspended sector is required when writing this
command. Further writes of the Resume command are ignored. Another Erase Suspend command can be written after the chip has
resumed erasing. It is important to allow an interval of at least 5 ms between Erase Resume and Erase Suspend.

Lock Register Command Set Definitions

The Lock Register Command Set permits the user to one-time program the Secured Silicon Sector Protection Bit, Persistent
Protection Mode Lock Bit. The Lock Register bits are all readable after an initial access delay.

The Lock Register Command Set Entry command sequence must be issued prior to any of the following commands
listed, to enable proper command execution.

Note that issuing the Lock Register Command Set Entry command disables reads and writes for the flash memory.

Lock Register Program Command
Lock Register Read Command

The Lock Register Command Set Exit command must be issued after the execution of the commands to reset the
device to read mode. Otherwise the device hangs. If this happens, the flash device must be reset. Please refer to
RESET# for more information. For either the Secured Silicon Sector to be locked, or the device to be permanently set
to the Persistent Protection Mode the associated Lock Register bits must be programmed.

Note that only the Persistent Protection Mode Lock Bitcan be programmed. The Lock Register Program operation
aborts if there is an attempt to program the Persistent Protection Mode.

The Lock Register Command Set Exit command must be initiated to re-enable reads and writes to the main
memory.

Non-Volatile Sector Protection Command Set Definitions

The Non-Volatile Sector Protection Command Set permits the user to program the Persistent Protection Bits (PPB bits),
erase all of the Persistent Protection Bits (PPB bits), and read the logic state of the Persistent Protection Bits (PPB
bits).

The Non-Volatile Sector Protection Command Set Entry command sequence must be issued prior to any of the
commands listed following to enable proper command execution. Note that issuing the Non-Volatile Sector Protection
Command Set Entry command disables reads and writes for the main memory.

PPB Program Command

The PPB Program command is used to program, or set, a given PPB bit. Each PPB bit is individually programmed (but is bulk
erased with the other PPB bits). The specific sector address (A22 - A16) is written at the same time as the program command. If the
PPB Lock Bit is set to the freeze state, the PPB Program command does not execute and the command times-out without
programming the PPB bit.
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All PPB Erase Command

The All PPB Erase command is used to erase all PPB bits in bulk. There is no means for individually erasing a specific PPB bit.
Unlike the PPB program, no specific sector address is required. However, when the All PPB Erase command is issued, all Sector
PPB bits are erased in parallel. If the PPB Lock Bit is set to freeze state, the ALL PPB Erase command does not execute and the
command times-out without erasing the PPB bits.

The device preprograms all PPB bits prior to erasing when issuing the All PPB Erase command. Also note that the total number of
PPB program/erase cycles has the same endurance as the flash memory array.

PPB Status Read Command
The programming state of the PPB for a given sector can be verified by writing a PPB Status Read Command to the
device. This requires an initial access time latency.

The Non-Volatile Sector Protection Command Set Exit command must be issued after the execution of the
commands listed previously to reset the device to read mode.

Note that issuing the Non-Volatile Sector Protection Command Set Exit command re-enables reads and writes for the
main memory.

Global Volatile Sector Protection Freeze Command Set

The Global Volatile Sector Protect on Freeze Command Set permits the user to set the PPB Lock Bit and reading the
logic state of the PPB Lock Bit. The Global Volatile Sector Protection Freeze Command Set Entry command sequence
must be issued prior to any of the commands listed following to enable proper command execution. Reads and writes
from the main memory are not allowed.

PPB Lock Bit Set Command

The PPB Lock Bit Set command is used to set the PPB Lock Bit to the freeze state if it is cleared at reset. There is no
PPB Lock Bit Clear command. Once the PPB Lock Bit is set to the freeze state, it cannot be cleared unless the device
is taken through a power-on clear (for Persistent Protection Mode).

PPB Lock Bit Status Read Command
The programming state of the PPB Lock Bit can be verified by executing a PPB Lock Bit Status Read command to the
device.

The Global Volatile Sector Protection Freeze Command Set Exit command must be issued after the execution of
the commands listed previously to reset the device to read mode.

Volatile Sector Protection Command Set

The Volatile Sector Protection Command Set permits the user to set the Dynamic Protection Bit (DYB) to the protected
state, clear the Dynamic Protection Bit (DYB) to the unprotected state, and read the logic state of the Dynamic
Protection Bit (DYB).

The Volatile Sector Protection Command Set Entry command sequence must be issued prior to any of the
commands listed following to enable proper command execution.

Note that issuing the Volatile Sector Protection Command Set Entry command disables reads and writes from main
memory.
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DYB Set Command / DYB Clear Command

The DYB Set and DYB Clear commands are used to protect or unprotect a given sector. The high order address bits
are issued at the same time as the code 00h or 01h on DQ7-DQO. All other DQ data bus pins are ignored during the
data write cycle. The DYB bits are modifiable at any time, regardless of the state of the PPB bit or PPB Lock Bit. The
DYB bits are cleared to the unprotected state at power-up or hardware reset.

DYB Status Read Command
The programming state of the DYB bit for a given sector can be verified by writing a DYB Status Read command to the
device. This requires an initial access delay.

The Volatile Sector Protection Command Set Exit command must be issued after the execution of the commands listed
previously to reset the device to read mode.

Note that issuing the Volatile Sector Protection Command Set Exit command re-enables reads and writes to the main
memory.

Secured Silicon Sector Entry Command
The Secured Silicon Sector Entry command allows the following commands to be executed

- Read from Secured Silicon Sector
- Program to Secured Silicon Sector

Once the Secured Silicon Sector Entry Command is issued, the Secured Silicon Sector Exit command has to be issued
to exit Secured Silicon Sector Mode.

Secured Silicon Sector Exit Command

The Secured Silicon Sector Exit command may be issued to exit the Secured Silicon Sector Mode.
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Command Definitions

Table 25: Memory Array Commands (x16)

@ Bus Cycles
Command Sequence § First Second Third Fourth Fifth Sixth
(Notes) © Addr Data | Addr | Data Addr Data Addr | Data Addr Data | Addr | Data
Asynchronous Read | | 1 RA RD
Reset 1 XXX FO
Manufacturer 1D 4 555 AA 2AA 55 555 90 X00 01
&8 |Device D 6 555 AA 2AA 55 555 90 X0 227E | XOE Data XOF | Data
2 E Sector Protect Verify 4 555 AA 2AA 55 555 90 [SAJX02 | Data
Secure Device Verify 4 555 AA 2AA 55 555 a0 X03 Data
CFl Query 1 55 98
Program 4 555 AA 2AA 55 555 AD PA PD
Write to Buffer 6 555 AA 2AA 55 PA 25 SA WC PA PD WBL PD
Program Buffer to Flash 1 SA 29
Write to Buffer Abort Reset 3 555 AA 2AA 55 555 FO
Entry 3 555 AA 2AA 55 555 20
%2 g Program 2 XXX AD PA PD
2 ag Sector Erase 2 XXX 80 SA 30
= @™ [Chip Erase 2 [ Xxx 80 SA 10
Reset 2 XXX 90 XXX 00
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/Program Suspend 1 XXX BO
Erase/Program Resume 1 XXX 30
Entry 3 555 AA 2AA 55 555 88
B 5 & | Program 4 555 AA 2AA 55 555 A0 PA PD
§ % E Read 1 00 Data
Exit 4 555 AA 2AA 55 555 90 XXX 00

Legend

X = Don't care.

RA = Read Address.

RD = Read Data.

PA = Program Address. Addresses latch on the falling edge of WE# or CE# pulse, whichever occurs later.

PD = Program Data. Data latches on the rising edge of WE# or CE# pulse, whichever occurs first.

SA = Sector Address. Any address that falls within a specified sector.

WBL = Write Buffer Location. Address must be within the same write buffer page as PA.

WC = Word Count. Number of write buffer locations to load minus 1.

Notes

. All values are in hexadecimal.

Shaded cells indicate read cycles.

Address and data bits not specified in table, legend, or notes are don’t cares (each hex digit implies 4 bits of data).

Writing incorrect address and data values or writing them in the improper sequence may place the device in an unknown state. The system must write

the reset command to return reading array data.

No unlock or command cycles required when bank is reading array data.

Reset command is required to return to reading array data in certain cases.

Data in cycles 5 and 6 are listed.

The data is 00h for an unprotected sector and 01h for a protected sector. PPB Status Read provides the same data but in inverted form.

9. If DQY = 1, region is factory serialized and protected. If DQ7 = 0, region is unserialized and unprotected when shipped from factory.

10.Command is valid when device is ready to read array data or when device is in autoselect mode.

11. Total number of cycles in the command sequence is determined by the number of words written to the write buffer.

12.Command sequence resets device for next command after write-to-buffer operation.

13.Requires Entry command sequence prior to execution. Unlock Bypass Reset command is required to return to reading array data.

14.System may read and program in non-erasing sectors, or enter the autoselect mode, when in the Erase Suspend mode. The Erase Suspend
command is valid only during a sector erase operation.

15.Erase Resume command is valid only during the Erase Suspend mode.

16.Requires Entry command sequence prior to execution. Secured Silicon Sector Exit Reset command is required to exit this mode; device may
otherwise be placed in an unknown state.

-

PN
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Table 26: Sector Protection Commands (x16)

% Bus Cycle
Commad Sequence g First Second Third
Addr Data Addr Data Addr Data
Lock Command Set Entry 3 555 AA 2AA 55 555 40
Register Program 2 XX AO XXX Data
Bits Read 1 0 Data
Command Set Exit 2 XX 90 XXX 00
Non-volatile Command Set Entry 3 555 AA 2AA 55 555 C0
Sector PPB Program 2 XX AO SA 00
Protection All PPB Erase 2 XX 80 0 30
(PPB) PPB Status Read 1 SA RD(0)
Command Set Exit 2 XX 90 XX 00
Global Command Set Entry 3 555 AA 2AA 55 555 50
Volatile Sector PPB Lock Bit Set 2 XX A0 XX 00
Protection Freeze  |PPB Lock Bit Status Read | 1 XXX RD(0)
(PPB Lock) Command Set Exit 2 XX 90 XX 00
Command Set Entry 3 555 AA 2AA 55 555 EO
Volatile Sector DYB Set 2 XX a0 sa 00
Protection DYB Clear 2 XX AO SA 01
(DYB) DYB Status Read 1 SA RD(0)
Command Set Exit 2 XX 90 XX 00

Legend

X =Don’t Care

RA = Address of the memory location to be read

SA = Sector Address. Any address that falls within a specified sector.

RD(0) = DQO protection indicator bit. If protected, DQO = 0. If unprotected, DQO = 1.

NOTES

1. All values are in hexadecimal.

2. Shaded cells indicate read cycles.

3. Address and data bits not specified in table, legend, or notes are don’t cares (each hex digit implies 4 bits of data).

4. Writing incorrect address and data values or writing them in an improper sequence may place the device in an unknown state.
The system must write the reset command to return the device to reading array data.

Entry commands are required to enter a specific mode to enable instructions only available within that mode.

. No unlock or command cycles required when bank is reading array data.

. Exit command must be issued to reset the device into read mode; device may otherwise be placed in an unknown state.

. “All PPB Erase” command pre-programs all PPB’s before erasure to prevent over-errasure.
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Table 27: Memory Array Commands (x8)

" Bus Cycle
Command Sequence g First Second Third Fourth Fifth Sixth
(Notes) Addr | Data | Addr | Data | Addr Data | Addr | Data | Addr | Data | Addr | Data
Asynchronous Read 1 RA RD
Reset 1 XXX FO
Manufacturer ID 4 AAA AA 555 55 AAA 90 X00 01
ég Device ID 6 AAA AA 555 55 AAA 90 X02 |[XX7JE| XIC | Data| X1E |Data
2 @ | Sector Protect Verify 4 AAA AA 555 55 AAA 90 | [SAJX04 | Data
Secure Device Verify 4 AAA AA 555 55 AAA 90 X06 | Data
CFl Query 1 AA 98
Program 4 AAA AA 555 55 AAA AD PA PD
Write to Buffer 6 AAA AA 555 55 PA 25 SA wC PA PD WBL | PD
Program Buffer to Flash 1 SA 290
Write to Buffer Abort Reset 3 AAA AA PA 55 555 FO
Entry 3 AAA AA 565 55 AAA 20
%8 Program 2 XXX AD PA PD
%§§ Sector Erase 2 Xxx 80 SA 30
2o Chip Erase 2 XXX 80 SA 10
Reset 2 XXX 90 XXX | 00
Chip Erase 6 AAA AA 555 55 AAA 80 AAA AA 555 55 AAA 10
Sector Erase 6 AAA AA 555 55 AAA 80 AAA AA 555 55 SA 30
Erase/Program Suspend 1 XXX B0
Erase/Program Resume 1 XXX 30
Entry 3 AAA AA 565 55 AAA 88
E & [ Program 4| AAA | AA | 555 | 55 | AAA | A0 | PA | PD
3§ 7 & | Read 1 00 Data
Exit 4 AAA AA 555 55 AAA 90 XXX 00
Legend

X =Don't care

RA = Read Address

RD = Read Data

PA = Program Address. Addresses latch on the falling edge of WE# or CE# pulse, which ever comes first.
PD = Program Data. Data Lartches on the rising edge of WE# or CE# which ever comes first..

SA = Sector Address. Any address that falls within a specified sector.

WBL = Write Buffer Location. Address must be within the same write buffer page as PA.

WC = Word Count. Number of write buffer locations to load minus 1.

Notes

. All values are in hexadecimal.

2. Shaded cells indicate read cycles.

3. Address and data bits not specified in table, legend or notes are don’t cares (each hex digit implies 4 bits of data).

4. Writing incorrect addresses or data values or writing them in an improper sequence may place the device in an unknown state. The system
must write the reset command to return reading array data.

5. No unlock or command cycles required when bank is reading array data.

6. Reset command is required to return to reading array data in certain cases.

7

8

-

. The data is 00h for an onprotected sector. PPB Stus Read provides the same data but in inverted form.
. If DQ7 = 1, region is factory serialized and protected. If DQ7 = 0, region is unserialized and unprotected when shipped from factory.
9. Command is valid when device is ready to read array data or when device is in autoselect mode.
10. Total number of cycles in the command sequence is determined by the number of words written to the write buffer.
11. Command sequence resets device for next command after write-to-buffer operation.
12. Requires Entry command sequence prior to execution. Unlock Bypass Reset command is required to return to reading array data.
13. System may read and program in non-erasing sectors, or enter the autoselect mode, when in the Erase Suspend mode. TheErase
Suspend is valid only during a sector erase operation.
14. Erase Resume command is valid only during the Erase Suspend mode.
15. Requires Entry command sequence prior to execution. Secure Silicon Sector Exit Reset command is reqquired to exit this mode ;
device may otherwise be placed in an unknown state.
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Table 28. Sector Protection Commands (x8)

Bus Cycles (Notes 1-4)
o
g 1stem 2naetn ararom amTm sth &I i
Command Sequence [ Add Add Add
{Notes) Acdar | Data | Acdr | Data | Acar | Data |Acer|Data| r |Deta| r |Data | r |Data
CommendSetEnty(5) |3 | AAA | An | 655 | 55 | Asa | 40
Log; Program (6) 2 xxx | A0 | xxx | Dam
el
nagns Read (8) 1] 00 | Daa
Commend SelEXL(7) | 2| X00( | 80 | %00 | 00
Commend SelENty (5) | 3| AAA | AA | 655 | 55 | A%A | 60
Program (8) 2| XX | AD | PWAx| PwDx
o 15 on | Ewns ||| on || S0 Ve | 2 o | T s || s | S
0 2 3 4 5 8
Rsad (3) F
Protection
w |2 |o0]| o 00 P";D o1 p‘:"D 02 '”2"0 @ ',;D o | PP
Unilack (10} :
p";rD o6 | Pwos [ o7 P‘;‘D w | =
commend SetEwt(7) |2 x| 80 | xx | o
Commend SeiEny (5) | 3| AAA | AA | 655 | 55 | AAA | CO
Non-Voietie | PPB Program (11) 20| A0 | SA | o0
Sector -
omteon | MPPBEmse (11.12) (20| 80 | 0 | @
(PPB)  |PPB Status Read 1] sA |nog)
Commend SELEXL(T) | 2| XX | 80 | XXX | 00
- Commend SEERy(5) | 3| AAA | AA | 655 | 55 | AAA | 50
coal
Volatle Sector | P8 Lodk it Set 2o | a0 [wec | o
Protection | opg o Bt SEws
Fresze a 1| X¥X | RD{D)
{PPB Lock)
Command SetExt(T) |2 | XXX | 80 | Xx | o0
Command SetEnfry (5) | 3 | AAA | AA | B58 55 ARA E0
TP T — 2[xx | A0 | A | o
Protection | DYB Clear 2[0x | A0 | sa | o
@8 'y Status Read 1| sa |rom
Commend SetExit(7) |2 |00 | %0 | we | o
Legend
X.- Dont care.

RA = Address of the memory focation fo be resd

SA = Sector Aodress. Any a0diess fhat tslis wihin & specified sector. See Tebiss 7.2-7.4 1or secior a00Fess Enges.

PWA = Password Aodiess. Address Dits A1 and AD are used to select each 168-0it porion of the 64-Dit enity.
PAD - Passwomd Dafa

AD(0) = DO protection indicsior bit. ¥ pioiecied, DO0 = 0. ¥ unpmiectad, DO0 = 1.

Notes

1. Al values ame in hexadecimal.

2 shaded cefls indibete resd cycies.

3 Address and dats bits not specified in tabie, fegend, or notes sre don'T cares [Bach hex digit mplies 4 bits of dats).

4. Writing incorfect 200/ ss and dafs vallas or wiring them in the Improper sequence may piace the device (nan unknown state. The system must write the reaset
command o retum the devics fo resding sy dats.

Entry commands &re required o enler 2 specific mode 1o enabie instiuctions anly avaliabie within that mode.

No unfock or command cycies requied when benk is readng srey defa.

Bxt commend must be bsued Io esef e device Info read mode; device may omerwise be pECed In &n Unknown stafe.
Entire two bus-cycie sequence must be enfered for esch portion of the pesawom.

Full sddress mnge is required for reeding password.

10. Pessword mey be uniocked or resd in eny order. Uniocking requires the full password (& seven cycies).

11. ACC must be at Vi, when setthg PPB or DYB.

12 “All PPE Erase” command pre-piograms 2l PPEs Defore erasure fo prevent olere@sure.

o om NP,
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Write Operation Status

The device provides several bits to determine the status of a program or erase operation: DQ2, DQ3, DQ5, DQ6, and DQ7. DQ7
and DQ6 each offer a method for determining whether a program or erase operation is complete or in progress. The device also
provides a hardware-based output signal, RY/BY#, to determine whether an Embedded Program or Erase operation is in progress
or is completed.

DQ?7: Data# Polling

The Data# Polling bit, DQ7, indicates to the host system whether an Embedded Program or Erase algorithm is in progress or
completed, or whether the device is in Erase Suspend. Data# Polling is valid after the rising edge of the final WE# pulse in the
command sequence.

During the Embedded Program algorithm, the device outputs on DQ7 the complement of the datum programmed to DQ7. This
DQ7 status also applies to programming during Erase Suspend. When the Embedded Program algorithm is complete, the device
outputs the datum programmed to DQ7. The system must provide the program address to read valid status information on DQ7. If
a program address falls within a protected sector, Data# Polling on DQ7 is active for approximately 1 ps, then the device returns to
the read mode.

During the Embedded Erase algorithm, Data# Polling produces a 0 on DQ7. When the Embedded Erase algorithm is
complete, or if the device enters the Erase Suspend mode, Data# Polling produces a 1 on DQ7. The system must
provide an address within any of the sectors selected for erasure to read valid status information on DQ?7.

After an erase command sequence is written, if all sectors selected for erasing are protected, Data# Polling on DQ7 is active for
approximately 100 ps, then the device returns to the read mode. If not all selected sectors are protected, the Embedded Erase
algorithm erases the unprotected sectors, and ignores the selected sectors that are protected. However, if the system reads DQ7 at
an address within a protected sector, the status may not be valid.

Just prior to the completion of an Embedded Program or Erase operation, DQ7 may change asynchronously with DQ0-DQ6 while
Output Enable (OE#) is asserted low. That is, the device may change from providing status information to valid data on DQ?7.
Depending on when the system samples the DQ7 output, it may read the status or valid data. Even if the device has completed the
program or erase operation and DQ7 has valid data, the data outputs on DQ0O-DQ6 may be still invalid. Valid data on DQ0-DQ7
appears on successive read cycles.
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Figure 16: Data# Polling Algorithm

START

¥

Read D1 5-D00

Addr=Wa
Yos
No
No
Yos
Read D1 5-DQ0
Addr = WVA
Yos
No
FAIL PASS

Notes

1. VA = Valid address for programming. During a sector erase operation, a valid address is any sector address within the
sector being erased. During chip erase, a valid address is any non-protected sector address.

2. DQ7 should be rechecked even if DQ5 = 1 because DQ& may change simultaneously with DQ5.

RY/BY#: Ready/Busy#

The RY/BY# is a dedicated, open-drain output pin which indicates whether an Embedded Algorithm is in progress or complete.
The RY/BY# status is valid after the rising edge of the final WE# pulse in the command sequence. Since RY/BY# is an open-drain
output, several RY/BY# pins can be tied together in parallel with a pull-up resistor to Vcc.

If the output is low (Busy), the device is actively erasing or programming. (This includes programming in the Erase Suspend
mode.) If the output is high (Ready), the device is in the read mode, the standby mode, or in the erase-suspend-read mode.
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DQ6: Toggle Bit |

Toggle Bit I on DQ6 indicates whether an Embedded Program or Erase algorithm is in progress or complete, or whether the device
has entered the Erase Suspend mode. Toggle Bit I may be read at any address, and is valid after the rising edge of the final WE#
pulse in the command sequence (prior to the program or erase operation), and during the sector erase time-out.

During an Embedded Program or Erase algorithm operation, successive read cycles to any address cause DQ6 to toggle. The
system may use either OE# or CE# to control the read cycles. When the operation is complete, DQ6 stops toggling.

After an erase command sequence is written, if all sectors selected for erasing are protected, DQ6 toggles for
approximately 100 us, then returns to reading array data. If not all selected sectors are protected, the Embedded Erase
algorithm erases the unprotected sectors, and ignores the selected sectors that are protected.

The system can use DQ6 and DQ2 together to determine whether a sector is actively erasing or is erasesuspended. When the device
is actively erasing (that is, the Embedded Erase algorithm is in progress), DQ6 toggles. When the device enters the Erase Suspend
mode, DQG6 stops toggling. However, the system must also use DQ2 to determine which sectors are erasing or erase-suspended.
Alternatively, the system can use DQ7 (see the subsection on DQ7: Data# Polling).

If a program address falls within a protected sector, DQ6 toggles for approximately 1 ps after the program command sequence is

written, then returns to reading array data. DQG6 also toggles during the erase-suspend-program mode, and stops toggling once the
Embedded Program algorithm is complete.

Figure 17:Toggle Bit Algorithm

START
]

Read DQ7-DQO0
L]

-»~ Read DQ7-DQO

Toggle Bit
= Toggle?

Read DQ7-DQ0
Twice

Toggle Bit
= Toggle?

Programy/Erase
Operation Not Program/Erase
Complete, Write Operation Complete
Reset Command

The system should recheck the toggle bit evn if DQ5 = 1 because the toggle bit may stop toggling
as DQ5 changes to 1.
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DQ2: Toggle Bit I

The Toggle Bit Il on DQ2, when used with DQS6, indicates whether a particular sector is actively erasing (that is, the
Embedded Erase algorithm is in progress), or whether that sector is erase-suspended. Toggle Bit Il is valid after the
rising edge of the final WE# pulse in the command sequence.

DQ2 toggles when the system reads at addresses within those sectors that have been selected for erasure. (The system may use
either OE# or CE# to control the read cycles.) But DQ2 cannot distinguish whether the sector is actively erasing or is erase-
suspended. DQG6, by comparison, indicates whether the device is actively erasing, or is in Erase Suspend, but cannot distinguish
which sectors are selected for erasure. Thus, both status bits are required for sector and mode information.

Reading Toggle Bits DQ6/DQ2

Whenever the system initially begins reading toggle bit status, it must read DQ7-DQO at least twice in a row to determine whether
a toggle bit is toggling. Typically, the system would note and store the value of the toggle bit after the first read. After the second
read, the system would compare the new value of the toggle bit with the first. If the toggle bit is not toggling, the device has
completed the program or erase operation. The system can read array data on DQ7-DQO0 on the following read cycle.

However, if after the initial two read cycles, the system determines that the toggle bit is still toggling, the system also should note
whether the value of DQS5 is high (see the section on DQ5). If it is, the system should then determine again whether the toggle bit is
toggling, since the toggle bit may have stopped toggling just as DQ5 went high. If the toggle bit is no longer toggling, the device
has successfully completed the program or erase operation. If it is still toggling, the device did not completed the operation
successfully, and the system must write the reset command to return to reading array data.

The remaining scenario is that the system initially determines that the toggle bit is toggling and DQS5 has not gone high. The system
may continue to monitor the toggle bit and DQS5 through successive read cycles, determining the status as described in the previous
paragraph. Alternatively, it may choose to perform other system tasks. In this case, the system must start at the beginning of the
algorithm when it returns to determine the status of the operation.

DQ5: Exceeded Timing Limits
DQS5 indicates whether the program, erase, or write-to-buffer time has exceeded a specified internal pulse count limit.
Under these conditions DQ5 produces a 1, indicating that the program or erase cycle was not successfully completed.

The device may output a 1 on DQ5 if the system tries to program a 1 to a location that was previously programmed to
0. Only an erase operation can change a 0 back to a 1. Under this condition, the device halts the operation, and when
the timing limit is exceeded, DQ5 produces a 1.

In all these cases, the system must write the reset command to return the device to the reading the array (or to erase-
suspend-read if the device was previously in the erase-suspend-program mode).

DQ3: Sector Erase Timer

After writing a sector erase command sequence, the system may read DQ3 to determine whether or not erasure has
begun. (The sector erase timer does not apply to the chip erase command.) If additional sectors are selected for
erasure, the entire time-out also applies after each additional sector erase command. When the time-out period is
complete, DQ3 switches from a 0 to a 1. If the time between additional sector erase commands from the system can be
assumed to be less than 50 ys, the system need not monitor DQ3.

After the sector erase command is written, the system should read the status of DQ7 (Data# Polling) or DQ6 (Toggle Bit
1) to ensure that the device has

epted the command sequence, and then read DQ3.
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If DQ3 = 1, the Embedded Erase algorithm has begun; all further commands (except Erase Suspend) are
ignored until the erase operation is complete. If DQ3 is 0, the device accepts additional sector erase
commands. To ensure the command is accepted, the system software should check the status of DQ3 prior
to and following each subsequent sector erase command. If DQ3 is high on the second status check, the
last command might not have been accepted.

DQ1: Write-to-Buffer Abort

DQ1 indicates whether a Write-to-Buffer operation was aborted. Under these conditions DQ1 produces a 1. The
system must issue the Write-to-Buffer-Abort-Reset command sequence to return the device to reading array data.

Table 29: Write Operation Status

pa7 DQs DQ2
Status ] . DQ6 DQ3 DQ1 | RY/BY#
Standard Embedded Program Algorithm DQ7# Toggle 0 N/A No toggle 0 0
Mode Embedded Erase Algorithm 0 Toggle 0 1 Toggle N/A 0
F vogrem Suspandad Invalid (not allowed) 1

Program Program- Sector
Suspend Suspend

Mode Read Non-Program
Suspended Sector Heta L

s g;ﬁf“m"de" 1 No toggle 0 N/A Toggle N/A 1
Erase Suspend
Suspend Read Non-Erase Suspended Diia §

Sector

Mode

Erase-Suspend-Program :

(Extboiied Progra) DQ7# Toggle 0 N/A N/A N/A 0
Write-to- Busy DQ7# Toggle 0 N/A N/A 0 0
Buffer Abort DQ7# Toggle 0 N/A N/A 1 0

Notes

1. DQ5 switches to 1 when an Embedded Program, Embedded Erase, or Write-to-Buffer operation has exceeded the maximum timing limits.
Refer to the section on DQ5 for more information.

2. DQ7 and DQ2 require a valid address when reading status information. Refer to the appropriate subsection for further details.

3. The Data# Polling algorithm should be used to monitor the last loaded write-buffer address location.

4. DQ1 switches to 1 when the device has aborted the write-to-buffer operation.
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PIN 1
X\ INDICATOR

0]

L
S3190710NH 33|
el

—] () ——

56 PIN Rap-Pak® FLaT Packace

SywmBoL DIMENSION
Min Nowm Max
A 0.156 0.175 0.194
b 0.006 0.008 0.010
c 0.005 0.006 0.008
D 0.817 0.825 0.833
e 0.025 BCS
E 0.544 0.550 0.556
L -- 0.460 --
Q 0.014 0.021 0.027
S 0.005 0.070 --

Note: All dimensions in inches
Top and Bottom of the package are connected internally to ground.
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Important Notice:

These data sheets are created using the chip manufacturer’s published specifications. Maxwell Technologies verifies
functionality by testing key parameters either by 100% testing, sample testing or characterization.

The specifications presented within these data sheets represent the latest and most accurate information available to
date. However, these specifications are subject to change without notice and Maxwell Technologies assumes no
responsibility for the use of this information.

Maxwell Technologies’ products are not authorized for use as critical components in life support devices or systems
without express written approval from Maxwell Technologies.

Any claim against Maxwell Technologies must be made within 90 days from the date of shipment from Maxwell Tech-
nologies. Maxwell Technologies’ liability shall be limited to replacement of defective parts.
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Product Ordering Options

Model Number
I |
56F6408 RP

Im
I<—

Feature Option Details

Screening Flow  Monolithict
S = Maxwell Class S
B = Maxwell Class B
| = Industrial (testing @ -55°C, +25°C, +125°C’
E = Engineering (testing @ +25°C)

Package F = Flat Pack

Radiation Feature  RP = Rap-Pak® package

Base Product 512 Megabit Flash NOR
Nomenclature

1) Products are manufactured and screened to Maxwell Technolgies’ self-defined Class B and Class S.
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