SST49LF008A
8-Mbit Firmware Hub

MICROCHIP

Features + Parallel Programming (PP) Mode:

Firmware Hub for Intel 8xx Chipsets

8-Mbit SuperFIash® Memory Array for Code/Data
Storage:

- 1024K x 8

Flexible Erase Capability:

- Uniform 4-KByte sectors

- Uniform 64-KByte overlay blocks

- 64-KByte top boot block protection

- Chip Erase for PP mode only

+ Single 3.0V-3.6V Read and Write Operations
Superior Reliability:

- Endurance: 100,000 cycles (typical)

- Greater than 100 years data retention
Low-Power Consumption:

- Active Read current: 6 mA (typical)

- Standby current: 10 A (typical)

Fast Sector Erase/Byte Program Operation:
- Sector Erase time: 18 ms (typical)

- Block Erase time: 18 ms (typical)

- Chip Erase time: 70 ms (typical)

- Byte Program time: 14 ps (typical)

- Chip Rewrite time: 15 seconds (typical)

- Single-pulse program or erase

- Internal timing generation

Two Operational Modes:

- Firmware Hub Interface (FWH) mode for
In-System operation

- Parallel Programming (PP) mode for fast
production programming

Firmware Hub Hardware Interface Mode:

- Five-signal communication interface support-
ing byte read and write

- 33 MHz clock frequency operation

- WP# and TBL# pins provide hardware
write-protect for entire chip and/or top Boot
Block

- Block Locking Register for all blocks
- Standard SDP Command set

- Data# Polling and Toggle Bit for End-of-Write
detection

- 5 GPI pins for system design flexibility
- 4 ID pins for multichip selection

- 11-pin multiplexed address and 8-pin data 1/O
interface
- Supports fast In-System or PROM program-
ming for manufacturing
+ CMOS and PCI I/O Compatibility
+ All Non-Pb (lead-free) Devices are RoHS Compli-
ant

Packages

+ 32-Lead PLCC
* 32-Lead TSOP (8 mm x 14 mm)
* Non-Pb (Lead-Free) Packages Available

Product Description

The SST49LFO008A Flash memory devices are

designed to be read compatible with the Intel® 82802

Firmware Hub (FWH) device for PC BIOS application.

These devices provide protection for the storage and

update of code and data in addition to adding system

design flexibility through five general purpose inputs.

Two interface modes are supported by the

SST49LF008A:

» Firmware Hub (FWH) Interface mode for in-sys-
tem programming

+ Parallel Programming (PP) mode for fast factory
programming of PC BIOS applications

The SST49LF008A Flash memory devices are manu-
factured with Microhip’s proprietary, high-performance
SuperFIash® technology. The split-gate cell design and
thick-oxide tunneling injector attain better reliability and
manufacturability compared with alternate approaches.
The SST49LF008A devices significantly improve per-
formance and reliability, while lowering power con-
sumption.

The SST49LFO08A devices write (Program or Erase)
with a single 3.0V-3.6V power supply. They use less
energy during Erase and Program than alternative
Flash memory technologies. The total energy con-
sumed is a function of the applied voltage, current and
time of application.
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SST49LF008A

Since for any given voltage range, the SuperFIash®
technology uses less current to program and has a
shorter erase time, the total energy consumed during
any erase or program operation is less than alternative
Flash memory technologies.

The SST49LF008A products provide a maximum Byte
Program time of 20 ysec. The entire memory can be
erased and programmed byte-by-byte, typically in
15 seconds when using status detection features such
as Toggle Bit or Data# Polling to indicate the comple-
tion of Program operation.

The SuperFIash® technology provides fixed erase and
program times independent of the number of
erase/program cycles performed. Therefore, the
system software or hardware does not have to be
calibrated or correlated to the cumulated number of
erase/program cycles as is necessary with alternative
Flash memory technologies, whose erase and
program  time increase  with accumulated
erase/program cycles.

To protect against inadvertent write, the SST49LF008A
devices employ hardware and software data (SDP)
protection schemes. It is offered with typical endurance
of 100,000 cycles. Data retention is rated at greater
than 100 years.

To meet high-density, surface mount requirements, the
SST49LFO008A devices are offered in 32-lead PLCC
and 32-lead TSOP packages.

See Figure 2-1 for pin assignments and Table 2-1 for
pin descriptions.

TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Website at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

* Microchip’s Worldwide Website; http://www.microchip.com
* Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our website at www.microchip.com to receive the most current information on all of our products.
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SST49LF008A

1.0 BLOCK DIAGRAM

FUNCTIONAL BLOCK DIAGRAM

FIGURE 1-1:
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2.0

FIGURE 2-1:

PIN DESCRIPTION

PIN DESCRIPTIONS

PIN ASSIGNMENT FOR 32-LEAD PLCC

() Designates FWH Mode
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PIN ASSIGNMENT FOR 32-LEAD TSOP
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() Designates FWH Mode

TABLE 2-1: PIN DESCRIPTION
. 32-Lead | 32-Lead (1) |__Interface .
Symbol Pin Name PLCC TSOP Type PP | FWH Functions
NC No Connection 1 1 | X X | Unconnected pins
RST# . .
(RSTH) Reset 2 10 | X X | Reset the operation of the device
A9
(FGPI3) 3 1
A8
(FGPI2) 4 12
A7
(FGPI1) 5 13 _
A6 Input for low-order addresses during read
FGPIO 6 14 and write operations. Addresses are inter-
( ) Address | X nally latched during a write cycle. For the
A5 7 15 programming interface, these addresses
(WP#) are latched by R/C# and share the same
A4 8 16 pins as the high-order address inputs.
(TBL#)
A3 (ID3) 9 17
A2 (ID2) 10 18
A1 (ID1) 11 19
A0 (IDO) 12 20
Note 1: |=Input, O = Output
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TABLE 2-1: PIN DESCRIPTION (CONTINUED)

. 32-Lead | 32-Lead (1) |__Interface .
Symbol Pin Name PLCC TSOP Type bp | FWH Functions
DQO 1 21
utput data during read cycles an
(FWHO0) 3 Output data duri d cycl d
DQA receive input data during write cycles.
ata ata is internally latched during a Write
(FWH1) Dat 14 22 I/0 X Data is int lly latched duri Writ
cycle. The outputs are in tri-state when
ycle. Th tput in tri-state wh
DQ2 15 23 OE# is high.
(FWH2)
Vss Ground 16 4 PWR X X Circuit ground (OV reference). All Vss
Ss pins must be grounded.
\Y i tbeg ded
DQ3
(FWH3) 17 25
DQ4
(RES) 18 26 Output data during read cycles and
DQ5 receive input data during write cycles.
ata ata is internally latched during a Write
(RES) Dat 19 27 I/0 X Data is int lly latched duri Writ
DaE cycle. The outputs are in tri-state when
OE# is high.
(RES) 20 28
DQ7
(RES) 21 29
NC No Connection 22 2 | X X | Unconnected pins
YIL/\?V#H4) FWH Input 23 31 | X | Input communications
This is the second RESET pin for in-sys-
OE# tem use. This pin is internally combined
(INIT#) Initialize 24 32 | X | with the RST# pin. If this pin or RST# pin
is driven low, identical operation is exhib-
ited.
VoD Power Supply 25 8 PWR X X | Provide power supply (3.0V-3.6V
(VDD)
NC ) 26 3 .
NG No Connection 27 9 | X X {Unconnected pins
Vss Ground 8 24 PWR X X Circuit ground (OV reference). All Vss
(Vss) pins must be grounded.
This pin determines which interface is
operational. When held high, Programmer
Interface mode is enabled and when held low, FWH
IC (IC) Confiquration 29 5 | X X mode is enabled. This pin must be setup
Igin at power-up or before return from Reset
and not change during device operation.
This pin is internally pulled down with a
resistor between 20 kQ-100 kQ.
Input for low-order addresses during read
and write operations. Addresses are inter-
A10 nally latched during a write cycle. For the
(FGPI4) Address 30 6 ! X programming interface, these addresses
are latched by R/C# and share the same
pins as the high-order address inputs.
Note 1: |=Input, O = Output
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TABLE 2-1: PIN DESCRIPTION (CONTINUED)

. 32-Lead | 32-Lead Interface .
Symbol Pin Name Type(1) Functions
PLCC TSOP PP | FWH
Select for the programming interface, this
R/C# Row/Column pin determines whether the address pins
31 7 | X .
(CLK) Select are pointing to the row addresses or to the
column addresses.
VDD .
(VDD) Power Supply 32 30 PWR X X | Provide power supply (3.0V-3.6V)
Note 1: | =Input, O = Output
Device Memory Map
OFFFFFH .
TBL# Block 15 Boot Block
OF0000H .
OEFFFFH .
Block 14 .
OEOO000H o
ODFFFFH .
Block 13 .
0DOO00OH .
OCFFFFH .
Block 12 .
0CO000H .
OBFFFFH .
Block 11 .
0BO00OH .
OAFFFFH .
Block 10 .
0AO0000H .
09FFFFH .
Block 9 .
090000H .
08FFFFH .
Block 8 .
WP# for 080000H °
Block 0~14 07FFFFH .
Block 7 .
070000H °
06FFFFH .
Block 6 .
060000H hd
O05FFFFH .
Block 5 N
050000H °
04FFFFH .
Block 4 °
040000H °
03FFFFH .
Block 3 °
030000H °
02FFFFH .
Block 2 °
020000H °
01FFFFH .
Block 1 *
010000H hd
00FFFFH 4 KByte Sector 15
Block 0 002000H 4 KByte Sector 2
(64 KByte)
001000H 4 KByte Sector 1
000000H 4 KByte Sector 0
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3.0 DESIGN CONSIDERATIONS

Microchip recommends a high frequency 0.1 pF
ceramic capacitor to be placed as close as possible
between VDD and Vss less than 1 cm away from the
VDD pin of the device. Additionally, a low-frequency
4.7 UF electrolytic capacitor from VDD to VSs should be
placed within 1 cm of the VDD pin. If you use a socket
for programming purposes, add an additional
1 yF-10 pF next to each socket.

The RST# pin must remain stable at VIH for the entire
duration of an erase operation. WP# must remain sta-
ble at VIH for the entire duration of the erase and pro-
gram operations for non-Boot Block sectors. To write
data to the top Boot Block sectors, the TBL# pin must
also remain stable at VIH for the entire duration of the
erase and program operations.

4.0 PRODUCT IDENTIFICATION

The product identification mode identifies the device as
the SST49LF008A and manufacturer as Microchip.

TABLE 4-1: PRODUCT IDENTIFICATION

Byte Data JEDEC ID Address Location
Manufacturer’s ID 0000H BFH FFBCOO0OH
Device ID 0001H 5AH FFBCO0001H

5.0 MODE SELECTION

The SST49LF008A Flash memory devices can operate
in two distinct interface modes:

» Firmware Hub Interface (FWH) mode
* Parallel Programming (PP) mode

The Interface Configuration (IC) pin is used to set the
Interface mode selection. If the IC pin is set to logic
high, the device is in PP mode; if the IC pin is set to low,
the device is in the FWH mode. The IC selection pin
must be configured prior to device operation. The IC
pin is internally pulled down if the pin is not connected.

In FWH mode, the device is configured to interface with
its host using Intel® Firmware Hub proprietary protocol.
Communication between Host and the SST49LFO08A
occurs via the 4-bit 1/0 communication signals,
FWH[3:0] and the FWH4.

In PP mode, the device is programmed via an 11-bit
address and an 8-bit data I/O parallel signals. The
address inputs are multiplexed in row and column
selected by control signal R/C# pin. The column
addresses are mapped to the higher internal addresses
and the row addresses are mapped to the lower inter-
nal addresses. See Device Memory Map for address
assignments.

6.0 FIRMWARE HUB (FWH) MODE

6.1 Device Operation

The FWH mode uses a 5-signal communication inter-
face, FWH[3:0] and FWH4, to control operations of the
SST49LFO008A. Operations such as Memory Read and
Memory Write uses Intel® FWH proprietary protocol.
JEDEC® Standard Software Data Protection (SDP)
Byte Program, Sector Erase and Block Erase com-
mand sequences are incorporated into the FWH mem-
ory cycles. Chip Erase is only available in PP mode.

The device enters Standby mode when FWH4 is high
and no internal operation is in progress. The device is
in ready mode when FWH4 is low and no activity is on
the FWH bus.

6.2 Firmware Hub Interface Cycles

Addresses and data are transferred to and from the
SST49LFO008A by a series of “fields” where each field
contains 4 bits of data. SST49LF008A supports only
single-byte read and write and all fields are one-clock
cycle in length. Field sequences and contents are
strictly defined for read and write operations.

© 2011-2020 Microchip Technology Inc.
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Addresses in this section refer to addresses as seen

from the SST4

9LFO008A’s “point of view,” some calcula-

tion will be required to translate these to the actual
locations in the memory map (and vice versa) if multi-
ple memory devices are used on the bus. Table 6-1 and
Table 6-2 list the field sequences for read and write

cycles.
TABLE 6-1: FWH READ CYCLE
Clock Field Field Contents | FWH[3:0] Comments
Cycle | Name FWH[3:0]") | Direction
1 START 1101 IN FWH4 must be active (low) for the part to respond. Only the last

start field (before FWH4 transitions high) should be recognized.
The START field contents indicate a FWH memory Read cycle.

2 IDSEL 0000 to 1111 IN Indicates which FWH device should respond. If the to IDSEL (ID

select) field matches the value ID[3:0], then that particular device
will respond to the whole bus cycle.

3-9 IMADDR YYYY IN These seven clock cycles make up the 28-bit memory address.

YYYY is one nibble of the entire address. Addresses are trans-
ferred most significant nibble first.

10 IMSIZE | 0000 (1 byte) IN Afield of this size indicates how many bytes will be or transferred

during multi-byte operations. The SST49LFO08A will only sup-
port single-byte operation. IMSIZE = 0000b

11 TARO 1111 IN In this clock cycle, the master (Intel ICH) has driven the bus then

then Float |float to all ‘1’s and then floats the bus, prior to the next clock
cycle. This is the first part of the bus “turnaround cycle”.

12 TAR1 1111 (float) Float The SST49LF008A takes control of the bus during this cycle.

then OUT | During the next clock cycle, it will be driving “sync data”.

13 RS

YNC | 0000 (READY) ouT During this clock cycle, the FWH will generate a “ready-sync”
(RSYNC) indicating that the least significant nibble of the least
significant byte will be available during the next clock cycle.

14 DATA YYYY ouT YYYY is the least significant nibble of the least significant data
byte.

15 DATA YYYY ouT YYYY is the most significant nibble of the least significant data
byte.

16 TARO 1111 ouT In this clock cycle, the SST49LF008A has driven the bus to all

then Float | ones and then floats the bus prior to the next clock cycle. This is
the first part of the bus “turnaround cycle”.

17 TAR1 1111 (float) Float The master (Intel ICH) resumes control of the bus during this

then IN | cycle.

Note 1: Field contents are valid on the rising edge of the present clock cycle.

FIGURE 6-1: SINGLE BYTE READ WAVEFORMS

TN I I I I I

FWH4

FWH[3:0]

[ sTR] s | IMADDR [ ws]  m™r [rsyne] Data | R |
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TABLE 6-2: FWH WRITE CYCLE

Clock Field Field Contents | FWH[3:0]
Cycle Name FWH[3:0](1) Direction

1 START 1110 IN FWH4 must be active (low) for the part to respond. Only the last
start field (before FWH4 transitions high) should be recognized.
The START field contents indicate a FWH memory Read cycle.
2 IDSEL 0000 to 1111 IN Indicates which SST49LF008A device should respond. If the
IDSEL (ID select) field matches the value ID[3:0], then that par-
ticular device will respond to the whole bus cycle.

3-9 IMADDR YYYY IN These seven clock cycles make up the 28-bit memory address.
YYYY is one nibble of the entire address. Addresses are trans-
ferred most significant nibble first.

10 IMSIZE | 0000 (1 byte) IN This size field indicates how many bytes will be transferred
during multibyte operations. The FWH only supports single byte
writes. IMSIZE = 0000b

11 DATA YYYY IN This field is the least significant nibble of the data byte. This data
is either the data to be programmed into the Flash memory or
any valid Flash command.

12 DATA YYYY IN This field is the most significant nibble of the data byte.

13 TARO 1111 IN In this clock cycle, the master (Intel ICH) has driven the bus then
then Float |float to all ‘1’s and then floats the bus, prior to the next clock
cycle. This is the first part of the bus “turnaround cycle”.

Comments

14 TAR1 1111 (float) Float The SST49LF008A takes control of the bus during this cycle.
then OUT | During the next clock cycle it will be driving the “sync” data.
15 RSYNC 0000 ouT The SST49LF008A outputs the values 0000, indicating that it
has received data or a Flash command.
16 TARO 1111 ouT In this clock cycle, the SST49LF008A has driven the bus to all

then Float |ones and then floats the bus prior to the next clock cycle. This is
the first part of the bus “turnaround cycle”.

17 TAR1 1111 (float) Float The master (Intel ICH) resumes control of the bus during this
then IN |cycle.

Note 1: Field contents are valid on the rising edge of the present clock cycle.

FIGURE 6-2: WRITE WAVEFORMS

(TR I ) ) I I
FWH4 L]

FWHI[3:0] [sTR] DS | IMADDR [ms] pbata | 1R [rsyne]  TAR ]
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6.3 Abort Mechanism

If FWH4 is driven low for one or more clock cycles
during a FWH cycle, the cycle will be terminated and
the device will wait for the ABORT command. The host
may drive the FWHI[3:0] with ‘1111b’ (ABORT com-
mand) to return the device to Ready mode.

If abort occurs during a write operation, the data may
be incorrectly altered.

6.4 Response to Invalid Fields

During FWH operations, the FWH will not explicitly indi-
cate that it has received invalid field sequences.

The response to specific invalid fields or sequences is
as follows:

Address out of range:

The FWH address sequence is 7-field long (28 bits),
but only the last five address fields (20 bits) will be
decoded by SST49LFO08A. Address Ay, has the spe-
cial function of directing reads and writes to the Flash
core (Ao = 1) or to the register space (Ay, = 0).

Invalid IMSIZE field:

If the FWH receives an invalid size field during a read
or write operation, the device will reset and no opera-
tion will be attempted. The SST49LFO08A will not gen-
erate any kind of response in this situation. Invalid-size
fields for a Read/Write cycle are anything but 0000b.

6.5 Device Memory Hardware Write
Protection

The Top Boot Lock (TBL#) and Write-Protect (WP#)
pins are provided for hardware write protection of
device memory in the SST49LF008A. The TBL# pin is
used to write protect 16 boot sectors (64 Kbyte) at the
highest Flash memory address range for the
SST49LF008A. WP# pin write protects the remaining
sectors in the Flash memory.

An active-low signal at the TBL# pin prevents program
and erase operations of the top boot sectors. When
TBL# pin is held high, write protection of the top boot
sectors is then determined by the Boot Block Locking
register. The WP# pin serves the same function for the
remaining sectors of the device memory. The TBL# and
WP# pins write protection functions operate inde-
pendently of one another.

Both TBL# and WP# pins must be set to their required
protection states prior to starting a program or erase
operation. A logic level change occurring at the TBL# or
WP# pin during a program or erase operation could
cause unpredictable results. TBL# and WP# pins can-
not be left unconnected.

TBL# is internally OR’ed with the top Boot Block Lock-
ing register. When TBL# is low, the top Boot Block is
hardware write-protected regardless of the state of the
Write Lock bit for the Boot Block Locking register.

Clearing the Write-Protect bit in the register when TBL#
is low will have no functional effect, even though the
register may indicate that the block is no longer locked.

WP# is internally OR’ed with the Block Locking register.
When WP# is low, the blocks are hardware
write-protected regardless of the state of the Write Lock
bit for the corresponding Block Locking registers.
Clearing the Write-Protect bit in any register when WP#
is low will have no functional effect, even though the
register may indicate that the block is no longer locked.

6.6 Reset

A VIL on INIT# or RST# pin initiates a device Reset.
INIT# and RST# pins have the same function internally.
It is required to drive INIT# or RST# pins low during a
system Reset to ensure proper CPU initialization.
During a read operation, driving INIT# or RST# pins low
deselects the device and places the output drivers,
FWH[3:0], in a high-impedance state. The Reset signal
must be held low for a minimal duration of time TRSTP.
A Reset latency will occur if a Reset procedure is per-
formed during a program or erase operation (see
Table 10-10 for more information). A device Reset
during an active program or erase will abort the opera-
tion and memory contents may become invalid due to
data being altered or corrupted from an incomplete
erase or program operation.

6.7 Write Operation Status Detection

The SST49LF008A device provides two software
means to detect the completion of a write (program or
erase) cycle, in order to optimize the system write cycle
time. The software detection includes two STATUS bits:
Data# Polling (DQ7) and Toggle Bit (DQg).

The End-of-Write detection mode is incorporated into
the FWH Read cycle. The actual completion of the
nonvolatile write is asynchronous with the system;
therefore, either a Data# Polling or Toggle Bit read may
be simultaneous with the completion of the Write cycle.
If this occurs, the system may possibly get an
erroneous result, i.e., valid data may appear to conflict
with either DQ; or DQg. In order to prevent spurious
rejection, if an erroneous result occurs, the software
routine should include a loop to read the accessed
location an additional two times. If both reads are valid,
then the device has completed the Write cycle,
otherwise the rejection is valid.

DS20005085B-page 10
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6.8 Data# Polling (DQy7)

When the SST49LFO08A device is in the internal
Program operation, any attempt to read DQ; will
produce the complement of the true data. Once the
Program operation is completed, DQ7 will produce true
data. Note that even though DQ; may have valid data
immediately following the completion of an internal
write operation, the remaining data outputs may still be
invalid; valid data on the entire data bus will appear in
subsequent successive read cycles after an interval of
1 ys. During internal Erase operation, any attempt to
read DQy will produce a ‘0’. Once the internal Erase
operation is completed, DQ7 will produce a ‘1’. Proper
status will not be given using Data# Polling if the
address is in the invalid range.

6.9 Toggle Bit (DQg)

During the internal Program or Erase operation, any
consecutive attempts to read DQg will produce
alternating ‘0’'s and ‘l’s, i.e., toggling between ‘0’
and ‘1’. When the internal Program or Erase operation
is completed, the toggling will stop.

6.10 Multiple Device Selection

The four ID pins, ID[3:0], allow multiple devices to be
attached to the same bus by using different ID
strapping in a system. When the SST49LF008A is used
as a boot device, ID[3:0] must be strapped as 0000; all
subsequent devices should use a sequential up-count
strapping (i.e. 0001, 0010, 0011 etc.).

The SST49LF008A will compare the strapping values;
if there is a mismatch, the device will ignore the
remainder of the cycle and go into Standby mode. For
further information regarding FWH device mapping and
paging, refer to the Intel® 82801(ICH) 1/O Controller
Hub documentation. Since there is no ID support in PP
mode, to program multiple devices a stand-alone
PROM programmer is recommended.

© 2011-2020 Microchip Technology Inc.
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7.0 REGISTERS

There are three types of registers available on the
SST49LFO008A: the General Purpose Inputs register,
Block Locking registers and the JEDEC ID registers.
These registers appear at their respective address
location in the 4 GB system memory map. Unused reg-
ister locations will read as 00H. Attempts to read or
write to any registers during internal write operations
will be ignored.

71 General Purpose Inputs Register

The General Purpose Inputs register (GPI_REG)
passes the state of FGPI[4:0] pins at power-up on the
SST49LF008A. It is recommended that the FGPI[4:0]
pins are in the desired state before FWH4 is brought
low for the beginning of the bus cycle and remain in that
state until the end of the cycle. There is no default value
since this is a pass-through register. The GPI register
for the boot device appears at FFBC0100H in the 4 GB
system memory map and will appear elsewhere if the
device is not the boot device. Register is not available
for read when the device is in erase/program operation.
See Table 7-1 for the GPI_REG bits and function.

TABLE 7-1: GENERAL PURPOSE INPUTS REGISTER
Pin #
Bit Function
32-LD PLCC 32-LD TSOP
75 Reserved — —
4 FGPI[4] 30 6
Reads status of general purpose input pin
3 FGPI[3] 3 11
Reads status of general purpose input pin
2 FGPI[2] 4 12
Reads status of general purpose input pin
1 FGPI[1] 5 13
Reads status of general purpose input pin
0 FGPI[0] 6 14
Reads status of general purpose input pin

7.2 Block Locking Registers

SST49LF008A provides software controlled lock pro-
tection through a set of Block Locking registers.

The Block Locking registers are read/write registers
and it is accessible through standard addressable
memory locations specified in Table 7-2. Unused regis-
ter locations will read as OOH.

TABLE 7-2:  BLOCK LOCKING REGISTERS FOR SST49LF008A(")
Register Block Size Protected Memory Address Range | Memory Map Register Address
T_BLOCK_LK 64K OFFFFFH-OFO000H FFBFO002H
T_MINUS01_LK 64K OEFFFFH-OEOO00H FFBEOOO2H
T_MINUS02_LK 64K ODFFFFH-0D0000H FFBD0O002H
T_MINUS03_LK 64K O0CFFFFH-0C0000H FFBCO002H
T_MINUS04_LK 64K OBFFFFH-0BO000OH FFBB0OO02H
T_MINUS05_LK 64K OAFFFFH-0A0000H FFBAOOO2H
T_MINUSO06_LK 64K 09FFFFH-090000H FFB90002H
T_MINUSO07_LK 64K 08FFFFH-080000H FFB80002H
T_MINUS08_LK 64K 07FFFFH-070000H FFB70002H
T_MINUS09_LK 64K 06FFFFH-060000H FFB60002H
Note 1: Default value at power up is 01H.

DS20005085B-page 12
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TABLE 7-2:  BLOCK LOCKING REGISTERS FOR SST49LF008A(") (Continued)
Register Block Size Protected Memory Address Range | Memory Map Register Address

T_MINUS10_LK 64K 05FFFFH-050000H FFB50002H
T _MINUS11_LK 64K 04FFFFH-040000H FFB40002H
T_MINUS12_LK 64K 03FFFFH-030000H FFB30002H
T_MINUS13_LK 64K 02FFFFH-020000H FFB20002H
T_MINUS14_LK 64K 01FFFFH-010000H FFB10002H
T_MINUS15_LK 64K 00FFFFH-000000H FFB0O0002H

Note 1: Default value at power up is 01H.

TABLE 7-3: BLOCK LOCKING REGISTER BITS
Reserved Bit[7...2] Lock-Down Bit[1] Write Lock Bit Lock Status
000000 0 0 Full Access
000000 0 1 Write Locked (Default State at Power-Up)
000000 1 0 Locked Open (Full Access Locked Down)
000000 1 1 Write Locked Down

7.3 Write Lock

The Write Lock bit, bit 0, controls the lock state
described in Table 7-3. The default Write status of all
blocks after power-up is write locked. When bit 0 of the
Block Locking register is set, Program and Erase oper-
ations for the corresponding block are prevented.
Clearing the Write Lock bit will unprotect the block. The
Write Lock bit must be cleared prior to starting a pro-
gram or erase operation since it is sampled at the
beginning of the operation.

The Write Lock bit functions in conjunction with the
hardware Write Lock pin TBL# for the top Boot Block.
When TBL# is low, it overrides the software locking
scheme. The top Boot Block Locking register does not
indicate the state of the TBL# pin.

The Write Lock bit functions in conjunction with the
hardware WP# pin for blocks 0 to 6. When WP# is low,
it overrides the software locking scheme. The Block
Locking register does not indicate the state of the WP#

pin.

7.4 Lock Down

The Lock Down bit, bit 1, controls the Block Locking
register as described in Table 7-3. When in the FWH
interface mode, the default Lock Down status of all
blocks upon power-up is not locked down. Once the
Lock Down bit is set, any future attempted changes to
that Block Locking register will be ignored. The Lock
Down bit is only cleared upon a device Reset with
RST# or INIT# or power down. Current Lock Down sta-
tus of a particular block can be determined by reading
the corresponding Lock-Down bit.

Once a block’s Lock Down bit is set, the Write Lock bits
for that block can no longer be modified and the block
is locked down in its current state of write accessibility.

7.5 JEDEC ID Registers

The JEDEC ID registers for the boot device appear at
FFBCOOOOH and FFBCO001H in the 4 GB system
memory map and will appear elsewhere if the device is
not the boot device. Register is not available for read
when the device is in Erase/Program operation.
Unused register location will read as 00H. Refer to the
relevant application note for details. See Table 4-1 for
the device ID code.

© 2011-2020 Microchip Technology Inc.
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8.0 PARALLEL PROGRAMMING
MODE

8.1 Device Operation

Commands are used to initiate the memory operation
functions of the device. The data portion of the software
command sequence is latched on the rising edge of
WE#. During the software command sequence the row
address is latched on the falling edge of R/C# and the
column address is latched on the rising edge of R/C#.

8.2 Reset
AVIL on RST# pin initiates a device Reset.

8.3 Read

The Read operation of the SST49LFO008A device is
controlled by OE#. OE# is the output control and is
used to gate data from the output pins. Refer to
Figure 10-6 for further details.

8.4 Byte Program Operation

The SST49LFO008A device is programmed on a
byte-by-byte basis. Before programming, one must
ensure that the sector in which the byte which is being
programmed exists is fully erased. The Byte Program
operation is initiated by executing a four-byte command
load sequence for Software Data Protection with
address (BA) and data in the last byte sequence.
During the Byte Program operation, the row address
(Aq9-Ap) is latched on the falling edge of R/C# and the
column Address (Ay1-A44) is latched on the rising edge
of R/C#. The data bus is latched in the rising edge of
WE#. The Program operation, once initiated, will be
completed within 20 ps. See Figure 10-7 for Program
operation timing diagram, Figure 10-10 for timing
waveforms and Figure 10-18 for its flowchart. During
the Program operation, the only valid reads are Data#
Polling and Toggle Bit. During the internal Program
operation, the host is free to perform additional tasks.
Any commands written during the internal Program
operation will be ignored.

8.5 Sector Erase Operation

The Sector Erase operation allows the system to erase
the device on a sector-by-sector basis. The sector
architecture is based on uniform sector size of
4 Kbytes. The Sector Erase operation is initiated by
executing a six-byte command load sequence for Soft-
ware Data Protection with Sector Erase command
(30H) and sector address (SA) in the last bus cycle.
The internal Erase operation begins after the sixth WE#
pulse.

The End-of-Erase can be determined using either
Data# Polling or Toggle Bit methods (see Figure 10-11
for Sector Erase timing waveforms). Any commands
written during the Sector Erase operation will be
ignored.

8.6 Block Erase Operation

The Block Erase operation allows the system to erase
the device in 64 KByte uniform block size for the
SST49LF008A. The Block Erase operation is initiated
by executing a six-byte command load sequence for
Software Data Protection with Block Erase command
(50H) and block address. The internal Block Erase
operation begins after the sixth WE# pulse. The
End-of-Erase can be determined using either
Data# Polling or Toggle Bit methods (see Figure 10-12
for timing waveforms). Any commands written during
the Block Erase operation will be ignored.

8.7 Chip Erase

The SST49LF008A device provides a Chip Erase oper-
ation only in PP mode, which allows the user to erase
the entire memory array to the ‘1’s state. This is useful
when the entire device must be quickly erased.

The Chip Erase operation is initiated by executing a
six-byte Software Data Protection command sequence
with Chip Erase command (10H) with address 5555H
in the last byte sequence. The internal Erase operation
begins with the rising edge of the sixth WE#. During the
internal Erase operation, the only valid read is Toggle
bit or Data# Polling. See Table 9-1 for the command
sequence, Figure 10-13 for timing diagram and
Figure 10-21 for the flowchart. Any commands written
during the Chip Erase operation will be ignored.

8.8 Write Operation Status Detection

The SST49LFO08A device provides two software
means to detect the completion of a write (program or
erase) cycle, in order to optimize the system Write
cycle time. The software detection includes two
STATUS bits: Data# Polling (DQ7) and Toggle bit
(DQg). The End-of-Write detection mode is enabled
after the rising edge of WE# which initiates the internal
Program or Erase operation.

The actual completion of the nonvolatile write is asyn-
chronous with the system; therefore, either a Data#
Polling or Toggle bit read may be simultaneous with the
completion of the Write cycle. If this occurs, the system
may possibly get an erroneous result, i.e., valid data
may appear to conflict with either DQ7 or DQg. In order
to prevent spurious rejection, if an erroneous result
occurs, the software routine should include a loop to
read the accessed location an additional two times. If
both reads are valid, then the device has completed the
Write cycle, otherwise the rejection is valid.

DS20005085B-page 14
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8.9 Data# Polling (DQy7)

When the SST49LF008A device is in the internal Pro-
gram operation, any attempt to read DQ; will produce
the complement of the true data. Once the Program
operation is completed, DQ; will produce true data.
Note that even though DQ7; may have valid data imme-
diately following the completion of an internal Write
operation, the remaining data outputs may still be
invalid; valid data on the entire data bus will appear in
subsequent successive Read cycles after an interval
of 1 ys. During internal Erase operation, any attempt to
read DQy will produce a ‘0’. Once the internal Erase
operation is completed, DQ7 will produce a ‘1’. The
Data# Polling is valid after the rising edge of fourth
WE# pulse for Program operation. For Sector or Chip
Erase, the Data# Polling is valid after the rising edge of
sixth WE# pulse.

See Figure 10-8 for Data# Polling timing diagram and
Figure 10-19 for a flowchart. Proper status will not be
given using Data# Polling if the address is in the invalid
range.

8.10 Toggle Bit (DQg)

During the internal Program or Erase operation, any
consecutive attempts to read DQg will produce alternat-
ing ‘O’s and ‘1’s, i.e., toggling between 0 and 1. When
the internal Program or Erase operation is completed,
the toggling will stop. The device is then ready for the
next operation. The Toggle bit is valid after the rising
edge of fourth WE# pulse for Program operation. For
Sector, Block or Chip Erase, the Toggle bit is valid after
the rising edge of sixth WE# pulse. See Figure 10-9 for
Toggle Bit timing diagram and Figure 10-19 for a flow-
chart.

TABLE 8-1: OPERATION MODES SELECTION (PP MODE)
Mode RST# | OE# | WE# DQ Address
Read VIH ViL VIH Dout AN
Program VIH VIH ViL DIN AIN
Erase VIH VIH ViIL x™ Sector or Block Address,
XXH for Chip Erase
Reset VIL X X High-Z X
Write Inhibit VIH ViL X High-Z/DouTt X
X X VIH High-Z/DouTt X
Product Identification | VIH VIL | VIH | Manufacturer's ID (BFH) Device ID® | A18-A1=ViL, A0 = ViL
A18 - A1 =VIL, A0 =VIH
Note 1: X can be VIL or VIH, but no other value.
2: Device ID = 5AH for SST49LFO008A.

© 2011-2020 Microchip Technology Inc.
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9.0 DATAPROTECTION

The SST49LF008A device provides both hardware and
software features to protect nonvolatile data from inad-
vertent writes.

9.1

Noise/Glitch Protection: A WE# pulse of less than
5 ns will not initiate a write cycle.

Hardware Data Protection

VDD Power-Up/Power-Down Detection: The Write
operation is inhibited when VDD is less than 1.5V.

Write Inhibit Mode: Forcing OE# low, WE# high will
inhibit the Write operation. This prevents inadvertent
writes during power-up or power-down.

9.2 Software Data Protection (SDP)

SST49LFO008A provides the JEDEC® approved
Software Data Protection scheme for all data alteration
operation, i.e., Program and Erase. Any program
operation requires the inclusion of a series of
three-byte sequences. The three-byte load sequence
is used to initiate the Program operation, providing
optimal protection from inadvertent write operations,
e.g., during the system power-up or power-down.

Any erase operation requires the inclusion of a six-byte
load sequence. The SST49LFO08A device is shipped
with the Software Data Protection permanently
enabled. See Table 9-1 for the specific software
command codes. During SDP command sequence,
invalid commands will abort the device to Read mode,
within TRC.

TABLE 9-1:  SOFTWARE COMMAND SEQUENCE

15t Write 2"d Write 3" Write 4™ Write 5t Write 6! Write
Command Sequence Cycle1 Cycle1 Cycle1 Cycle1 Cycle1 Cycle1

Addr? | Data| Addr? | Data| Addr? | Data | Addr? | Data| Addr® | Data | Addr? | Data
Byte-Program 5555H | AAH | 2AAAH | 55H | 5555H | AOH | BA® [Data| — — | = 1 =
Sector Erase 5555H | AAH | 2AAAH | 55H | 5555H | 80H | 5555H | AAH | 2AAAH | 55H | SAx* | 30H
Block Erase 5555H | AAH | 2AAAH | 55H | 5555H | 80H | 5555H | AAH | 2AAAH | 55H | BAX® | 50H
Chip Erase® 5555H | AAH | 2AAAH | 55H | 5555H | 80H | 5555H | AAH | 2AAAH | 55H | 5555H | 10H
Software ID Entry”® | 5555H | AAH | 2AAAH | 55H | 5555H | 90H | — — — — | = | =
Software ID Exit? XXH |FOH| — — — — — — — - = | =
Software ID Exit® 5555H | AAH | 2AAAH | 55H | 5555H | FOH | — — — — | = | =

FWH mode uses consecutive write cycles to complete a command sequence; PP mode uses con-

Address format A44-Ag (Hex), Addresses A,¢1-A45 can be VIL or VIH, but no other value, for the

Note 1:
secutive bus cycles to complete a command sequence.
2:
Command sequence in PP mode.
3: BA=Program Byte Address
4: SAX for Sector Erase Address
5: BAXfor Block Erase Address
6: Chip Erase is supported in PP mode only.
7: Manufacturer’s ID = BFH is read with Ag = 0,
With A4g-A4 = 0; 49LFO08A Device ID = 5AH is read with Ag = 1.
8: The device does not remain in Software Product ID mode if powered down.
9: Both Software ID Exit operations are equivalent.
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10.0 ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings (T)

Temperature UNAEI DIAS .........c.uuiiiiiiciee ettt e et e e e e e et e e e e e e s e e e e e e sabeeeeeeansreeeas -55°C to +125°C
StOrage tEMPEIAtUIE .......ooiiiiii ittt e et e e e e ear e s e e e s e e e ere e nanees -65°C to +150°C
DC voltage on any pin to ground potential..............cceeiiiiiiiiiie i -0.5V to VDD + 0.5V
Transient voltage (<20 ns) on any pin to ground potentialm ............................................................. -2.0V to VDD + 2.0V
Package power dissipation capability (TA = #25°C) ... e e e e e e e e e enees 1.0W
Surface mount solder reflow temperature(z) ................................................................................. +260°C for 10 seconds
Output short circuit CUITEINER) ettt ettt ettt s e e eeer e eeneeen s 50 mA

T NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operational listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

Note 1: Do not violate processor or chipset limitations on the INIT# pin.

2: Excluding certain with-Pb 32-PLCC units, all packages are +260°C capable in both non-Pb and with-Pb
solder versions. Certain with-Pb 32-PLCC package types are capable of +240°C for 10 seconds (contact
the factory for the latest information).

3: Output shorted for no more than one second. No more than one output shorted at a time. This note applies
to non-PCl outputs.

The AC and DC specifications for the FWH Interface Refer to the tables in Section 10.0 “Electrical Speci-
signals (FWH[3:0], CLK, FWH4 and RST#) as defined fications” for the AC timing specifications for Clock,
in Section 4.2.2 of the PCI Local Bus Specification, Read/Write and Reset operations.

Rev. 2.1. Refer to Table 10-3 for the DC voltage and
current specifications.

TABLE 10-1: OPERATING RANGE
Range Ambient Temp. VDD
Commercial 0°C to +85°C 3.0V-3.6V

TABLE 10-2: AC CONDITIONS OF TEST(12)
Input Rise/Fall Time Output Load
3ns CL =30 pF
Note 1: See Figures 10-16 and 10-17.
2: FWH interface signals use PCI load test conditions.

TABLE 10-3: DC OPERATING CHARACTERISTICS (ALL INTERFACES)(")

Limits
Symbol Parameter - Unit Test Conditions")
Min. Max.
Active VDD Current — — LCLK (FWH mode) and Address Input
oD (PP mode) = VILT/VIHT at f = 33 MHz
(FWH mode) or 1/TRC MIN (PP Mode)
All other inputs = VIL or VIH
Read — 12 mA | All outputs = open, VDD = VDD maximum
Write(?) — 24 mA |Note 3
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TABLE 10-3: DC OPERATING CHARACTERISTICS (ALL INTERFACES)(1) (Continued)
Limits
Symbol Parameter - Unit Test Conditions(")
Min. Max.
IsB Standby VDD Current — 100 WA | LCLK (FWH mode) and Address Input
(FWH Interface) (PP mode) = VILT/VIHT at f = 33 MHz
(FWH mode) or 1/TRC MIN (PP Mode)
LFRAME# = 0.9 VDD, f = 33 MHz, CE# = 0.9 VDD,
VDD = VDD maximum
All other inputs > 0.9 VDD or < 0.1 VDD
IRY® | Ready Mode VDD Current — 10 mA |LCLK (FWH mode) and Address Input
(FWH Interface) (PP mode) = VILT/VIHT at f = 33 MHz (FWH mode)
or 1/TRC MIN (PP Mode)
LFRAME# = VIL, f = 33 MHz,
VDD = VDD maximum
All other inputs > 0.9 VDD or < 0.1 VDD
i Input Current for IC, — 200 MA [ VIN = GND to VDD, VDD = VDD maximum
ID [3:0] Pins
ILI Input Leakage Current — 1 MA [ VIN = GND to VDD, VDD = VDD maximum
ILo Output Leakage Current — 1 MA | VouT = GND to VDD, VDD = VDD maximum
™) [INIT# Input High Voltage 10 |Vvbb+05 | V [VDD= VDD maximum
ii®  [INIT# Input Low Voltage -0.5 0.4 V | VDD = VDD minimum
IiL Input Low Voltage -0.5 0.3 VbD V | VDD = VDD minimum
IIH Input High Voltage 0.5VbD |VDD+0.5 | V |VDD = VDD minimum
loL Output Low Voltage — 0.1 VDD V  |loL= 1500 pA, VDD = VDD minimum
IoH Output High Voltage 0.9 Vbb — V | loH =500 pA, VDD = VDD minimum
Note 1: Test conditions apply to PP mode.
2: DD active while Erase or Program is in progress.
3: For PP Mode: OE# = WE# = VIH; For FWH mode: f = 1/TRC MIN, LFRAME# = VIH, CE# = VIL.
4: The device is in Ready Mode when no activity is on the FWH bus.
5: Do not violate processor or chipset specification regarding INIT# voltage.
TABLE 10-4: RECOMMENDED SYSTEM POWER-UP TIMINGS
Symbol Parameter Minimum Units
Tpu-reaD() Power-Up to Read Operation 100 us
Teu-wriTe() Power-Up to Write Operation 100 V&
Note 1: This parameter is measured only for initial qualification and after a design or process change that could
affect this parameter.
TABLE 10-5:  PIN IMPEDANCE(")
Iy Test .
Parameter Description Condition Units
Ci/o?) I/O Pin Capacitance Vifo = 0V 12 pF
CIN® Input Capacitance VIN = 0V 12 pF
LriNG) Pin Inductance — 20 nH
Note 1: VDD = 3.3V, TA = +25°C, f = 1 MHz, other pins open.
2: This parameter is measured only for initial qualification and after a design or process change that could
affect this parameter.
3: Refer to PCI specifications.
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TABLE 10-6: RELIABILITY CHARACTERISTICS

Symbol Parameter Minimum Specification Unit Test Method
Nenp(" Endurance 10,000 Cycles JEDEC Standard A117
Tor(M Data Retention 100 Years JEDEC Standard A103
ILTH™ Latch Up 100 + IpD mA JEDEC Standard A78
Note 1: This parameter is measured only for initial qualification and after a design or process change that could

affect this parameter.
TABLE 10-7: CLOCK TIMING PARAMETERS
Symbol Parameter Minimum Maximum Units
Tcye CLK Cycle Time 30 — ns
THIGH CLK High Time 11 — ns
ILow CLK Low Time 11 — ns
CLK Slew Rate (peak-to-peak) 1 4 Vins
RST# or INIT# Slew Rate 50 — mV/ns
FIGURE 10-1: CLK WAVEFORM
Teye
THiGH
_______________________________________________________ 0.4 Vpp p-to-p
(minimum)
0.2 Vpp
TABLE 10-8: AC OPERATING CHARACTERISTICS (FWH MODE)

Symbol Parameter Minimum Maximum Units
Tcyc Clock Cycle Time 30 — ns
Tsu Data Set-Up Time to Clock Rising 7 — ns
TDH Clock Rising to Data Hold Time 0 — ns
TvaL(M) Clock Rising to Data Valid 2 11 ns
TBP Byte Programming Time — 20 us
TsSE Sector Erase Time — 25 ms
TBE Block Erase Time — 25 ms
TSCE Chip Erase Time — 100 ms
TON Clock Rising to Active (Float to Active Delay) 2 — ns
TOFF Clock Rising to Inactive (Active to Float Delay) — 28 ns
Note 1: Minimum and maximum times have different loads. See PCI specifications.

© 2011-2020 Microchip Technology Inc.
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TABLE 10-9: AC INPUT/OUTPUT SPECIFICATIONS (FWH MODE)“)
Limits
Symbol Parameter Units Test Conditions
Min. Max.
-12 VbD — mA |0<VouT<0.3VDD
IOH(AC) Switching Current High -17.1 (VDD - VOUT) — mA |0.3 VDD < VouT < 0.9 VDD
— EquationC® | — |0.7 VDD < VoUT < VDD
(Test Point) — -32 VDD mA |VouTt = 0.7 VDD
16 VDD Equation C? | mA |VbD > Vout > 0.6 VbD
IoL(AC) Switching Current Low 26.7 Vout — mA | 0.6 VDD > Vout > 0.1 VDD
— — — |0.18 VDD > VouT >0
(Test Point) — 38 VDD mA |VouT = 0.18 VDD
IcL Low Clamp Current -25 + (VIN + 1)/0.015 — mA [-3<VINE-1
ICH High Clamp Current 25+ (VIN - VDD - 1)/0.015 — mA |VDD +4 > VIN<VDD +1
slewr® | Output Rise Slew Rate 1 4 V/ns |0.2 VDD - 0.6 VDD load
slewr® | Output Fall Slew Rate 1 4 V/ns |0.6 VDD - 0.2 VDD load
Note 1: VDD = 3.0V-3.6V

2: See PCI specifications.
3: PCI specification output load is used.

TABLE 10-10: RESET TIMING PARAMETERS (FWH MODE)(")

Symbol Parameter Min. Max. Units
TPRST VDD Stable to Reset Low 1 — ms
TKRST Clock Stable to Reset Low 100 — us
TRSTP RST# Pulse Width 100 — ns
TRSTF RST# Low to Output Float — 48 ns
TrsT®) | RST# High to FWH4 Low 1 — Us
TRSTE RST# Low to Reset during Sector/Block Erase or Program — 10 V]
Note 1: VDD = 3.0V-3.6V

2: There will be a latency of TRSTE if a Reset procedure is performed during a program or erase operation.

FIGURE 10-2: RESET TIMING DIAGRAM

Voo 4)( 5§

| TPRsT
cLK 5 O S A S B B
! TKRST TrsTP
RST#/INIT# / SS
TRsTE Sector/Block Erase
or Program operation
aborted
TRSTF TRsT
FWH[3:0] AXKXXXXXXRNKE §§
FWH4 AXCOOCCOXXXXNX §$ JOOOXXXXNNNNN
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FIGURE 10-3: OUTPUT TIMING PARAMETERS
CLK
TvAL
FWH [3:0]
(Valid Output Data)
FWH [3:0]
(Float Output Data) ‘
Ton
ToFF
FIGURE 10-4: INPUT TIMING PARAMETERS
"""""" VTH
CLK / \ —f— VTEST \
----- V1L
Tsu
— ~— TpH
FWH [3:0] Inputs v
(Valid Input Data) Valid MAX

TABLE 10-11: INTERFACE MEASUREMENT CONDITION PARAMETERS

Symbol Value Units
vTHT 0.6 VbD Y
v () 0.2 VbD %
VTEST 0.4 VbD \Y
vmax(?) 0.4 VbD Y,
Input Signal Edge Rate 1 Vins \%

Note 1: The input test environment is done with 0.1 VDD of overdrive over VIH and VIL. Timing parameters must be
met with no more overdrive than this.
VMAX specified the maximum peak-to-peak waveform allowed for measuring input timing. Production
testing may use different voltage values but must correlate results back to these parameters.
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TABLE 10-12: READ CYCLE TIMING PARAMETERS (PP MODE)(")

Symbol Parameter Min. Max. Units
TRC Read Cycle Time 270 — ns
TRST RST# High to Row Address Setup 1 — V]
TAs R/C# Address Set-Up Time 45 — ns
TAH R/C# Address Hold Time 45 — ns
TAA Address Access Time — 120 ns
TOE Output Enable Access Time — 60 ns
ToLz OE# Low to Active Output 0 — ns
TOHZ OE# High to High-Z Output — 35 ns
ToH Output Hold from Address Change 0 — ns
Note 1: VDD = 3.0V-3.6V

TABLE 10-13: PROGRAM/ERASE CYCLE TIMING PARAMETERS (PP MODE)“)

Symbol Parameter Min. Max. Units
TRST RST# High to Row Address Setup 1 — us
TAs R/C# Address Setup Time 50 — ns
TAH R/C# Address Hold Time 50 — ns
TCwH R/C# to Write Enable High Time 50 — ns
TOES OE# High Setup Time 20 — ns
TOEH OE# High Hold Time 20 — ns
TOEP OE# to Data# Polling Delay — 40 ns
TOET OE# to Toggle Bit Delay — 40 ns
TwpP WE# Pulse Width 100 — ns
TWPH WE# Pulse Width High 100 — ns
TDS Data Setup Time 50 — ns
TDH Data Hold Time 5 — ns
TIiDA Software ID Access and Exit Time — 150 ns
TBP Byte Programming Time — 20 us
TSE Sector Erase Time — 25 ms
TBE Block Erase Time — 25 ms
TSCE Chip Erase Time — 100 ms
Note 1: VDD = 3.0V-3.6V

TABLE 10-14: RESET TIMING PARAMETERS (PP MODE)“)

Symbol Parameter Min. Max. Units
TPRST VDD Stable to Reset Low 1 — ms
TRSTP RST# Pulse Width 100 — ns
TRSTF RST# Low to Output Float — 48 ns
TrsT® RST# High to Row Address Setup 1 — us
TRSTE RST# Low to Reset during Sector/Block Erase or Program — 10 V&
TRSTC RST# Low to Reset during Chip Erase — 50 V&
Note 1: VDD = 3.0V-3.6V

2:

There will be a Reset latency of TRSTE or TRSTC if a Reset procedure is performed during a Program or

Erase operation.

DS20005085B-page 22
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FIGURE 10-5: RESET TIMING DIAGRAM (PP MODE)
Vbp /1 SS
| TprST
Agcresses NTXXRXXXARAXAXTRANANAY. §§ YRRRERRNTIND v
R/ YUOOUOOOOOCOOOUOOQUOOUOOOUOOUOAX MMXXXW
TRsTP
RST# / §
TRSTE o ?:’?ggr/rglrgctl)(pinr‘g?ign
aborted
TRSTC Chip-Erase
aborted
TRSTF TrsT
DQ7-0 0OUOLCOROCOOROCROK. §$
FIGURE 10-6: READ CYCLE TIMING DIAGRAM (PP MODE)
— TRsTP
RST#
. TRST Tre |
Addresses X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X Row Address X Column Address Row Address XCqumn AddressXXXXXE
Tas | TaH | Tas | TaH |
rict KOOUOOURON *_ AV /XX
ViH
WE#
Taa
OE#
Toe —  |—ToH
= T
ToLz — OHZ |
DQ7.9 High-Z &XX Data Valid High-Z

© 2011-2020 Microchip Technology Inc. DS20005085B-page 23
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FIGURE 10-7: WRITE CYCLE TIMING DIAGRAM (PP MODE)

— TrRsTP
RST#
TrsT_
nddresses TXXXLTTNNN RowAdaress * Cotmm Address
Tas | TaH . Tas TAH

wor T ULANNRAARNRRRARRRRARRRAARNRA

TcwH ToEH
OE# ’////////////////////////)( LANALARRARARRARARARNAN
Toes — Twp TwpH
WE# {_ LANANARRARARARRARARNAY
Tp TpH
FIGURE 10-8: DATA# POLLING TIMING DIAGRAM (PP MODE)

addresses QUK Row  X_cotumn X)OCOOOOCOCOONNK §§ JAXOCOCOXHNHXX

R/C# _/—\—/ MXW SS V0‘V0"‘V‘v‘V‘v’v‘V‘v‘V’v’v‘v’v‘V0""v‘v‘v‘v‘v‘v’v‘v‘v‘v

wer N\ / §

OE# P SS
—| |~— Toep

DQ7 D# SS { Dp# ) { D )
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FIGURE 10-9: TOGGLE BIT TIMING DIAGRAM (PP MODE)

Addresses XXX Row X cotumn XXXXOXCACOOOQOCCRCA §§ DRI

Ric# / XORCRCACACAARA0A0G00X §§ 000NN

WE# \ / SS
T S ST
o0s ———D N T ()

FIGURE 10-10: BYTE PROGRAM TIMING DIAGRAM (PP MODE)

Four-Byte Code for Byte Program

Addresses X X X X X X X XXXXXXXXXXXSSXXXXX)_

Il 5555 | 2aAA | 5555 | BA

RICH /S N\ AT §§ (WY
OEH# [ NG N\ NG YL S T

Twp TwpH

~— Tep
WE# J \L_/_\_/ . M SS N
SBO SB1 SB2 SB3

Internal Program Starts

pag —— AA X 55 X A0 X Data ) 13 {

BA = Byte Program Address
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FIGURE 10-11: SECTOR ERASE TIMING DIAGRAM (PP MODE)

Six-Byte code for
Sector Erase Operation

rarsss. —_ OOOOOOOOOCOC DI §§ TR

|| 5555 | 2AAA | 5555 | 5555 | 2AAA | SAx

ret N\ N\ L\ L 6§ WY
e [/ N NN W §§

Twp Tse
@ TwpH

WE# AR N S
SBO SB1 SB2 SB3 SB4 SB5 Internal Erasure Starts

Da7g — AA X 55 X 80 X _Aa X s5 X 30 ——§§ —

SAy = Sector Address

FIGURE 10-12: BLOCK ERASE TIMING DIAGRAM (PP MODE)

Six-Byte code for
Block Erase Operation

Addresses EDDDDDDDDDDDCM §§ XX

[l 5555 | 2AAA | 5555 | 5555 | 2AAA | BAy

ree ./ L/ L/ L/ /L NS

o [N NN W §§ 77/

Twp

WE# \Lj/ E}Vﬂ\_/_\_/_\_/ \_/\ = S

SBO SB1 SB2 SB3 SB4 SB5 Internal Erasure Starts

parg — _AA X 55 X _80 X _AA X_55 X 50 »—— ¢ —(
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FIGURE 10-13: CHIP ERASE TIMING DIAGRAM (PP MODE)

| Six-Byte code for Chip Erase Operation

§§ 0K

Addresses

5555 | 2AAA | 5555 | 5555 | 2AAA | 5555

R/C#

N §§ VY
oe# /N O\ W N Y §S

e |
- TweH SCE
wes l } NS
SBO SB1 SB2 SB3 SB4 SB5 Internal Erasure Starts

pazg ———_ AA X 55 X 80 X AA X 55 X 10 ) §§ —(

FIGURE 10-14: SOFTWARE ID ENTRY AND READ (PP MODE)

Three-byte sequence for
Software ID Entry

Addresses YOO X X X XXX

5555 | 2AAA | 5555 | | 0000 | 0001 |

rRet N\ \_/ ./ ORO00000000 XCROOXKXROHXHKIANX

oer /Y W\

Twp Tipa

- TwpH — Tan

Darg — A X 55 X 90 XXXXCOCOCOCOCOKX_BF Xpevice ID

SWo SWi1 SW2

Device ID = 57H for SST49LF002A, 1BH for SST49LFO003A,
60H for SST49LF004A, 5AH for SST49LF008A
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FIGURE 10-15: SOFTWARE ID EXIT AND RESET (PP MODE)

Three-Byte Sequence for
Software ID Exit and Reset

Addresses
5555 | 2AAA | 5555 |

re N\ / N/ 1/ \JAUTNVRRVARRRRVRRRRRARRA TRV TRV TRV VRY

OE# / WY N\ N N

WE# / N\ LALALALALALALALAANARARANARANANANARNRRANAN

TwpH TipA
SWO0 SWi1 SW2

Dazg —— A X 55 X Fo XX0000XKO0OCROCKXXRXXKUXRIXKXXHXKIXKXKHXHKINAX

FIGURE 10-16: AC INPUT/OUTPUT REFERENCE WAVEFORMS (PP MODE)

ViyT 9

INPUT ViT «<— REFERENCE POINTS —>»Vor OUTPUT

ViLT SS

Note 1: AC test inputs are driven at VIHT (0.9 VDD) for a logic ‘1’ and VILT (0.1 VDD) for a logic ‘0’. Measurement
reference points for inputs and outputs are VIT (0.5 VDD) and VOT (0.5 VDD). Input rise and fall times
(10% <> 90%) are <5 ns.

2: VIT = VINPUT Test
VOT = VOUTPUT Test
VIHT = VINPUT HIGH Test
VILT = VINPUT LOW Test

FIGURE 10-17: TEST LOAD EXAMPLE (PP MODE)

TO TESTER

TO DUT O——

— CL
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FIGURE 10-18: BYTE PROGRAM ALGORITHM

( Start )

\

Write data: AAH
Address: 5555H

\

Write data: 55H
Address: 2AAAH

\

Write data: AOH
Address: 5555H

\/

Load Byte
Address/Byte
Data

\

Wait for end of
Program (Tgp,
Data# Polling
bit or Toggle bit
operation)

\

Program
Completed

© 2011-2020 Microchip Technology Inc.
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FIGURE 10-19: WAIT OPTIONS

Internal Timer Toggle Bit Data# Polling
Byte Program/ Byte Program/ Byte Program/
Erase Initiated Erase Initiated Erase Initiated
l g g
Wait TP, Read byte Read DQ7
TSCE, TBE
or TSE l
Y Read same No Is DQ7 =
I?
Program/Erase byte true data?
Completed

Program/Erase
Completed

Program/Erase
Completed
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FIGURE 10-20: SOFTWARE PRODUCT COMMAND FLOWCHARTS

Software Product ID Exit &

Software Product ID Entry
Reset Command Sequence

Command Sequence

Write data: AAH
Address: 5555H

Write data: 55H
Address: 2AAAH

\

Write data: 90H
Address: 5555H

l

Wait TIDA

Read Software 1D

Write data: AAH
Address: 5555H

Write data: 55H
Address: 2AAAH

\

Write data: FOH
Address: 5555H

l

Wait TIpA

Return to normal
operation

Write data: FOH
Address: XXH

Wait TIDpA

/

Return to normal
operation

© 2011-2020 Microchip Technology Inc.
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FIGURE 10-21:

ERASE COMMAND SEQUENCE

Chip Erase

Command Sequence

Block Erase

Command Sequence

Sector Erase

Command Sequence

Write data: AAH
Address: 5555H

Write data: AAH
Address: 5555H

Write data: AAH
Address: 5555H

\

A

/

Write data: 55H
Address: 2AAAH

Write data: 55H
Address: 2AAAH

Write data: 55H
Address: 2AAAH

Y

Y

Y

Write data: 80H
Address: 5555H

Write data: 80H
Address: 5555H

Write data: 80H
Address: 5555H

\

\

/

Write data: AAH
Address: 5555H

Write data: AAH
Address: 5555H

Write data: AAH
Address: 5555H

\

\

Y

Write data: 55H
Address: 2AAAH

Write data: 55H
Address: 2AAAH

Write data: 55H
Address: 2AAAH

Y

A

/

Write data: 10H
Address: 5555H

Write data: 50H
Address: BAx

Write data: 30H
Address: SAX

Wait Options

Wait Options

Wait Options

\

Chip erased
to FFH

Block erased
to FFH

Sector erased
to FFH
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© 2011-2020 Microchip Technology Inc.




SST49LF008A

11.0 PACKAGING INFORMATION

11.1  Package Marking Information

32-Lead PLCC

iminininlininiaisis]

Example

iminisinlininininis

T | T |

O [ O [

d MicrocHIP | d MiCROCHIP |

o | O XXXXXXXXXX b o | O 49LF008A h

g XXXXXXXXXX P 0 33-4C-NHE h

: 300000000 B . 204313F B 3

U yywwnnn P . §

g A N N N | | S SRy -]
32-Lead TSOP Example
_ e = ® =
| m— — —
- M = LM =
= XX XXX = 49LFO08A =
= KAXXKXXXXXKXKX = 33-4C-WHE =
= 0090909990904 = 204313F_B =
= YYWWNNN = =
—] — —
= = =
15t Line Marking Codes
Part Number
PLCC TSOP
SST49LF008A-33-4C-NHE SST49LF008A-33-4C-WHE
SST49LF008A
SST49LF008A-33-4C-NHE-T | SST49LF008A-33-4C-WHE-T

Y
YY
Www
NNN

)

Legend: XX...X Part number or part number code

Year code (last digit of calendar year)

Year code (last 2 digits of calendar year)

Week code (week of January 1 is week ‘01°)

Alphanumeric traceability code (2 characters for small packages)
Pb-free JEDEC® designator for Matte Tin (Sn)

Note: For very small packages with no room for the Pb-free JEDEC® designator
@ , the marking will only appear on the outer carton or reel label.

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.

© 2011-2020 Microchip Technology Inc.

DS20005085B-page 33



SST49LF008A

32-Lead Plastic Leaded Chip Carrier (L) - Rectangle [PLCC]

D1
#LEADS=ND

i i

0 D

g 0 E

#LEADS=NE { e

0 . D

NOTE 1— e ]
N123 CH1 x 4%
CH2 x 45
l—CHS X 30° |
| sﬂ@lﬁtﬁﬁmﬁﬁ&r
ST TR
e b
D2 E2
Units INCHES
Dimension Limits| MIN | NOM [ MAX

Number of Pins N 32
Pitch e .050
Pins along Length ND 7
Pins along Width NE 9
Overall Height A 125 - .140
Contact Height Al .060 - .095
Standoff 8 A3 .015 - -
Corner Chamfer CH1| .042 - .048
Chamfers CH2 - - .020
Side Chamfer Height CH3 | .023 - .029
Overall Length D .485 - 495
Overall Width E .585 - .595
Molded Package Length D1 447 - 453
Molded Package Width E1 .547 - .553
Footprint Length D2 .576 - 446
Footprint Width E2 476 - .546
Lead Thickness c .008 - .013
Upper Lead Width b1 .026 - .032
Lower Lead Width b .013 - .021

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic

3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed .010” per side.
4. Dimensioning and tolerancing per ASME Y14.5M

Microchip Technology Drawing No. C04-023B
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32-Lead Plastic Leaded Chip Carrier (L) - Rectangle [PLCC]

CP m—
G
D
G
O
O

10000030-1

i

=

L0000000

-

RECOMMENDED LAND PATTERN

Units INCHES
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E .050 BSC
Contact Pad Spacing C1 429
Contact Pad Spacing C2 531
Contact Pad Width (X32) X1 ,026
Contact Pad Length (X32) Y1 .094

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2023A
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32-Lead Plastic Thin Small Outline Package (TP) - 8x14 mm Body [TSOP]

SST Legacy Package WHE

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

IPS
[0.20]C
(D]
D1]
(D1} 2X
NOTE1\§2 : | =[0.10]C
=7 i —
(DATUM B) —= | —
— —
_'__'_é___—- ——o—————-—‘%::: [E:I
= | = |
3 ; — =
— | —
j— — —
I \ =
| — : —
32X b \ ox
|$|O.10@|C|A| (DATUM A) Q
TOP VIEW END VIEW
SEE DETAIL A
‘ | a | ‘
YR " )\\q\) I A T seatinG
X N4 PLANE
A1
[&]o.10[c] SIDE VIEW

Microchip Technology Drawing C04-174 Rev A Sheet 1 of 2
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32-Lead Plastic Thin Small Outline Package (TP) - 8x14 mm Body [TSOP]

SST Legacy Package WHE

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

C
DETAIL A ]
Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Number of Terminals N 32
Pitch e 0.50 BSC
Overall Height A - - 1.20
Standoff A1 0.05 0.10 0.15
Molded Package Thickness A2 0.95 1.00 1.05
Overall Length D 14.00 BSC
Molded Package Length D1 12.40 BSC
Overall Width E 8.00 BSC
Terminal Thickness c 0.10 - 0.21
Terminal Width b 0.17 0.22 0.27
Terminal Length L 0.50 0.60 0.70
Foot Angle 0 0° 5° 8°
Terminal Bend Radius R 0.08 - 0.35

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D1 and E do not include mold flash or protrusions. Mold flash or

protrusions shall not exceed 0.15 mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-174 Rev A Sheet 2 of 2
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32-Lead Plastic Thin Small Outline Package (TP) - 8x14 mm Body [TSOP]
SST Legacy Package WHE

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

C
(]
—1 —1
— . —
— —
L — —
-—+—1 —
— - "1 —1
@J — —
—1 —1
—1 —1
—1 —1 G
— =_1
— —
—1 —1 _(
—1 —1
—1 —1
X —1 —1
=
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C 13.70
Contact Pad Width (X32) X 0.30
Contact Pad Length (X32) Y 1.35
Contact Pad to Contact Pad (X30) | G1 0.20

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-2174 Rev A
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12.0 REVISION HISTORY

Revision B (December 2020)

Converted document to Microchip format; Removed
40-lead TSOP package.

Revision A (October 2011)

Applied new document format; Released document
under letter revision system; Updated Spec number
from S71161 to DS25085.

SST Document S71161 Revision 11
(March 2006)

Removed 4 Mbit WH/WHE device — refer to EOL Prod-
uct Data Sheet S71161(03); Added statement that
non-Pb devices are RoHS compliant to Features sec-
tion; Updated Surface Mount Solder Reflow Tempera-
ture information; Removed leaded part numbers;
Applied new formatting.

SST Document S71161 Revision 10
(November 2004)

Removed 32-PLCC (NH/NHE) Package and associ-
ated MPNSs for the 4-Mbit device — refer to EOL Product
Data Sheet S71161(03); Clarified the Solder Tempera-

ture Profile under “Absolute Maximum Stress Ratings”
on page 22.

SST Document S71161 Revision 9
(October 2004)

Removed 2-Mbit and 3-Mbit devices — refer to EOL
Product Data Sheet S71161(01).

SST Document S71161 Revision 8
(December 2003)

2004 Data Book; Updated document status to Data
Sheet.

SST Document S71161 Revision 7 (June
2003)

Added 40-lead TSOP for SST49LF008A only;
Corrected the IDD Test Conditions in Table 12 on page
23.

SST Document $S71161 Revision 6 (July
2001)

2002 Data Book; Changed Transient Voltage from
-1.0V to VDD +1.0V to -2.0V to VDD +2.0V to match Intel
FWH spec per IBM requirement; Added footnote for
Transient Voltage; Updated footnote for Output Short
Circuit Current; Updated Data# Polling description;
Corrected the values in Table 5 on page 14: General
Purpose Inputs Register; Added note to Table 12 on
page 23: DC Operating Characteristics.

© 2011-2020 Microchip Technology Inc.
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THE MICROCHIP WEBSITE

Microchip provides online support via our website at
www.microchip.com. This website is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the website contains the following information:

* Product Support — Data sheets and errata, appli-
cation notes and sample programs, design
resources, user’'s guides and hardware support
documents, latest software releases and archived
software

* General Technical Support — Frequently Asked
Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant
program member listing

+ Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Micro-
chip sales offices, distributors and factory repre-
sentatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a spec-
ified product family or development tool of interest.

To register, access the Microchip website at
www.microchip.com. Under “Support”, click on “Cus-
tomer Change Notification” and follow the registra-
tion instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

» Local Sales Office

+ Field Application Engineer (FAE)

 Technical Support

Customers should contact their distributor, representa-
tive or Field Application Engineer (FAE) for support.
Local sales offices are also available to help custom-
ers. Alisting of sales offices and locations is included in
the back of this document.

Technical support is available through the website
at: http://microchip.com/support

DS20005085B-page 40
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

SST 49 LFO008A-33-4C-NHE-T
XX XX XK XX - XX = XX - X

Shipping Carrier Option
Blank = Standard Packaging (tube or tray)
T = Tape and Reel

Product Series
49 = Firmware Hub for Intel 8XX Chipsets

Environmental Attribute
E' = non-Pb

Voltage 1 -
V = 3.0V-3.6V J Package Modifier
H =32 leads
Package Type
Device Density N = PLgCC P
008 = 8 Mbit W = TSOP (type 1, die up, 8 mm x 14 mm

. Temperature Range

Version 4| e
A = Second Version ]7 C = Commercial = 0°C to +85°C

Serial Access Clock Frequency ] [Minimum Endurance
33 =33 MHz | | 4=10,000 cycles

Note: Environmental suffix “E” denotes non-Pb solder. Non-Pb solder devices are “RoHS compliant”.

Valid Combinations

SST49LF008A-33-4C-WHE
SST49LF008A-33-4C-NHE
SST49LF008A-33-4C-WHE-T
SST49LF008A-33-4C-NHE-T

Note 1: Valid combinations are those products in mass production or will be in mass production.
Contact Microchip’s sales representative to confirm availability of valid combinations and to determine
availability of new combinations.
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specifications contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is secure when used in the intended manner and under normal conditions.

. There are dishonest and possibly illegal methods being used in attempts to breach the code protection features of the Microchip
devices. We believe that these methods require using the Microchip products in a manner outside the operating specifications
contained in Microchip's Data Sheets. Attempts to breach these code protection features, most likely, cannot be accomplished

without violating Microchip's intellectual property rights.

. Microchip is willing to work with any customer who is concerned about the integrity of its code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code protection does not
mean that we are guaranteeing the product is "unbreakable." Code protection is constantly evolving. We at Microchip are
committed to continuously improving the code protection features of our products. Attempts to break Microchip's code protection
feature may be a violation of the Digital Millennium Copyright Act. If such acts allow unauthorized access to your software or
other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication is provided for the sole
purpose of designing with and using Microchip products. Infor-
mation regarding device applications and the like is provided
only for your convenience and may be superseded by updates.
It is your responsibility to ensure that your application meets
with your specifications.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS".
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-
INFRINGEMENT, MERCHANTABILITY, AND FITNESS FORA
PARTICULAR PURPOSE OR WARRANTIES RELATED TO
ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDI-
RECT, SPECIAL, PUNITIVE, INCIDENTAL OR CONSEQUEN-
TIAL LOSS, DAMAGE, COST OR EXPENSE OF ANY KIND
WHATSOEVER RELATED TO THE INFORMATION OR ITS
USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES
ARE FORESEEABLE. TO THE FULLEST EXTENT
ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON
ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION
ORITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF
ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP
FOR THE INFORMATION. Use of Microchip devices in life sup-
port and/or safety applications is entirely at the buyer's risk, and
the buyer agrees to defend, indemnify and hold harmless
Microchip from any and all damages, claims, suits, or expenses
resulting from such use. No licenses are conveyed, implicitly or
otherwise, under any Microchip intellectual property rights
unless otherwise stated.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec,
AnyRate, AVR, AVR logo, AVR Freaks, BesTime, BitCloud, chipKIT,
chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex,
flexPWR, HELDO, IGLOO, JukeBlox, KeeLoq, Kleer, LANCheck,
LinkMD, maXStylus, maXTouch, MediaLB, megaAVR, Microsemi,
Microsemi logo, MOST, MOST logo, MPLAB, OptoLyzer,
PackeTime, PIC, picoPower, PICSTART, PIC32 logo, PolarFire,
Prochip Designer, QTouch, SAM-BA, SenGenuity, SpyNIC, SST,
SST Logo, SuperFlash, Symmetricom, SyncServer, Tachyon,
TimeSource, tinyAVR, UNI/O, Vectron, and XMEGA are registered
trademarks of Microchip Technology Incorporated in the U.S.A. and
other countries.

AgileSwitch, APT, ClockWorks, The Embedded Control Solutions
Company, EtherSynch, FlashTec, Hyper Speed Control, HyperLight
Load, IntelliMOS, Libero, motorBench, mTouch, Powermite 3,
Precision Edge, ProASIC, ProASIC Plus, ProASIC Plus logo, Quiet-
Wire, SmartFusion, SyncWorld, Temux, TimeCesium, TimeHub,
TimePictra, TimeProvider, WinPath, and ZL are registered
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