PMC

Pm49FL002 / Pm49FL004

2 Mbit / 4 Mbit 3.3 V olt-only Firmware Hub/LPC Flash Memory

FEATURES

Single Power Supply Operation
Low voltage range: 3.0V -3.6 V

Standard Intel Firmware Hub/LPC Inter-
face

Read compatible to Intel® 82802 Firmware
Hub devices

Conforms to Intel LPC Interface Specification
Revision 1.1

Memory Configuration
Pm49FL002: 256K x 8 (2 Mbit)
Pm49FL004: 512K x 8 (4 Mbit)

Cost Effective Sector/Block Architecture
Pm49FL002: Sixty-four uniform 4 Kbyte
sectors, or sixteen uniform 16 Kbyte blocks
(sector group)

Pm49FL004: One hundred and twenty-eight
uniform 4 Kbyte sectors, or eight uniform 64
Kbyte blocks (sector group)

Top Boot Block
Pm49FL002: 16 Kbyte top Boot Block
Pm49FL004: 64 Kbyte top Boot Block

Automatic Erase and Program Operation
Build-in automatic program verification for
extended product endurance

Typical 25 us/byte programming time
Typical 50 ms sector/block/chip erase time

Two Configurable Interfaces

In-System hardware interface: Auto detection
of Firmware Hub (FWH) or Low Pin Count
(LPC) memory cycle for in-system read and
write operations
Address/Address-Multiplexed (A/A Mux)
interface for programming on EPROM Pro-
grammers during manufacturing

Firmware HUB (FWH)/Low Pin Count

(LPC) Mode

33 MHz synchronous operation with PCI bus
5-signal communication interface for in-
system read and write operations

Standard SDP Command Set

Data# Polling and Toggle Bit features
Register-based read and write protection for
each block (FWH mode only)

4 1D pins for multiple Flash chips selection
(FWH mode only)

5 GPI pins for General Purpose Input Register
TBL# pin for hardware write protection to Boot
Block

WP# pin for hardware write protection to whole
memory array except Boot Block

Address/Address Multiplexed (A/A Mux)
Mode

11-pin multiplexed address and 8-pin data I/O
interface

Supports fast programming on EPROM
programmers

Standard SDP Command Set
Data# Polling and Toggle Bit features

Lower Power Consumption
Typical 2 mA active read current
Typical 7 mA program/erase current

High Product Endurance

Guarantee 100,000 program/erase cycles per
single sector (preliminary)

Minimum 20 years data retention

Compatible Pin-out and Packaging
32-pin (8 mm x 14 mm) VSOP
32-pin PLCC

Optional lead-free (Pb-free) package

Hardware Data Protection

Programmable Microelectronics Corp. 1
PMC and P-Flash are registered trademark of Programmable Microelectronics Corporation.
Intel is a registered trademark of Intel Corporation.
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PMC Pm49FL002 / 004

GENERAL DESCRIPTION

The Pm49FL002/004 are 2 Mbit/4 Mbit 3.3 Volt-only Flash Memories used as BIOS in PCs and Notebooks. These
devices are designed to use a single low voltage, ranging from 3.0 Volt to 3.6 Volt, power supply to perform in-
system or off-system read, erase and program operations. The 12.0 Volt V, power supply are not required for the
program and erase operations of devices. The devices conform to Intel® Low Pin Count (LPC) Interface specification
revision 1.1 and also read-compatible with Intel 82802 Firmware Hub (FWH) for most PC and Notebook applica-
tions. The Pm49FL002/004 support two configurable interfaces: In-system hardware interface which can automatic
detect the FWH or LPC memory cycle for in-system read and write operations, and Address/Address Multiplexed
(AJA Mux) interface for fast manufacturing on EPROM Programmers. These devices are designed to work with both
Intel Family chipset and Non-Intel Family Chipset platforms, it will provide PC and Notebook manufacturers great
flexibility and simplicity for design, procurement, and material inventory.

The memory array of Pm49FL002 is divided into uniform 4 Kbyte sectors, or uniform 16 Kbytes blocks (sector
group - consists of four adjecent sectors). The memory array of Pm49FL004 is divided into uniform 4 Kbyte sectors,
or uniform 64 Kbyte blocks (sector group - consists of sixteen adjecent sectors). The sector or block erase feature
allows users to flexibly erase a memory area as small as 4 Kbyte or as large as 64 Kbyte by one single erase
operation without affecting the data in others. The chip erase feature allows the whole memory to be erased in one
single erase operation. The devices can be programmed on a byte-by-byte basis after performing the erase opera-
tion.

The program operation of Pm49FL002/004 is executed by issuing the program command code into command
register. The internal control logic automatically handles the programming voltage ramp-up and timing. The erase
operation of the devices is executed by issuing the sector, block, or chip erase command code into command
register. The internal control logic automatically handles the erase voltage ramp-up and timing. The preprogramming
on the array which has not been programmed is not required before an erase operation. The devices offer Data#
Polling and Toggle Bit functions in FWH/LPC and A/A Mux modes, the progress or completion of program and
erase operations can be detected by reading the Data# Polling on /07 or Toggle Bit on I/O6.

The Pm49FL002 has a 16 Kbyte top boot block which can be used to store user security data and code. The
Pm49FL004 has a 64 Kbyte top boot block. The boot block can be write protected by a hardware method controlled
by the TBL# pin or a register-based protection turned on/off by the Block Locking Registers (FWH mode only). The
rest of blocks except boot block in the devices also can be write protected by WP# pin or Block Locking Registers
(FWH mode only).

The Pm49FL002/004 are manufactured on PMC's advanced nonvolatile technology, P-FLASH™. The devices are
offered in 32-pin VSOP and PLCC packages with optional environmental friendly lead-free package.
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CONNECTION DIAGRAMS
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PMC

Pm49FL002 / 004

PRODUCT ORDERING INFORMATION

Pm49FL00x T

-33

E
‘— Environmental Attribute

E = Lead-free (Pb-free) Package
Blank = Standard Package

Temperature Range
C = Commercial (0°C to +70°C)

Package Type

J = 32-pin Plastic J-Leaded Chip Carrier (32J)
V = 32-pin (8 mm x 14 mm) VSOP (32V)
Speed Option

Boot Block Location
T = Top Boot Block

PMC Device Number

Pm49FL002 (2 Mbit)
Pm49FL004 (4 Mbit)
Part Number MHz Boot B_IOCk Package Temperature
Location Range
Pm49FL002T-33JCE
323
Pm49FL002T-33JC a3 Top Commercial
Pm49FL002T-33VCE (0°C to +70°C)
32v
Pm49FL002T-33VC
Pm49FL004T-33JCE
32J
PmM49FL004T-33JC s o0 Commercial
Pm49FL004T-33VCE (0°C to +70°C)
32v
Pm49FL004T-33VC
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Pm49FL002 / 004

PIN DESCRIPTIONS

SYMBOL

TYPE

Interface

PP

FWH

LPC

DESCRIPTION

A[10:0]

X

Address Inputs: For inputing the multiplex addresses and commands in
PP mode. Row and column addresses are latched during a read or
write cycle controlled by R/C# pin.

R/C#

Row/Column Select: To indicate the row or column address in PP
mode. When this pin goes low, the row address is latched. When this
pin goes high, the column address is latched.

VO[7:0]

l{e]

Data Inputs/Outputs: Used for A/A Mux mode only, to input
command/data during write operation and to output data during read
operation. The data pins float to tri-state when OE# is disabled.

WE#

Write Enable: Activate the device for write operation. WE# is active low.

OE#

Output Enable: Control the device's output buffers during a read cycle.
OE# is active low.

Interface Configuration Select: This pin determines which mode is
selected. When pulls high, the device enters into A/A Mux mode. When
pulls low, FWH/LPC mode is selected. This pin must be setup during
power-up or system reset, and stays no change during operation. This
pin is internally pulled down with a resistor between 20-100 KQ.

RST#

Reset: To reset the operation of the device and return to standby mode.

INIT#

Initialize: This is a second reset pin for in-system use. INIT# or RST# pin
pulls low will initiate a device reset.

GPI[4:0]

FWH/LPC General Purpose Inputs: Used to set the GPI_REG for
system design purpose only. The value of GPI_REG can be read
through FWH interface. These pins should be set at desired state
before the start of the PCI clock cycle for read operation and should
remain no change until the end of the read cycle. Unused GPI pins must
not be floated.

TBL#

Top Block Lock: When pulls low, it enables the hardware write protection
for top boot block. When pulls high, it disables the hardware write
protection.

WP#

Write Protect: When pulls low, it enables the hardware write protection
to the memory array except the top boot block. When pulls high, it
disables hardware write protection.

FWH[3:0]

Vo

FWH Address and Data: The major /O pins for transmitting data,
addresses and command code in FWH mode.

FWH4

FWH Input: To indicate the start of a FWH memory cycle operation.
Also used to abort a FHW memory cycle in progress.

LADI[3:0]

Vo

LPC Address and Data: The major /O pins for transmitting data,
addresses and command code in LPC mode.

LFRAME#

LPC Frame: To indicate the start of a LPC memory cycle operation.
Also used to abort a LPC memory cycle in progress.

CLK

FWH/LPC Clock: To provide a synchronous clock for FWH and LPC
mode operations.

ID[3:0]

ldentification Inputs: These four pins are part of the mechanism that
allows multiple FWH devices to be attached to the same bus. The
strapping of these pins is used to identify the component. The boot
device must have ID[3:0] = 0000b and it is recommended that all
subsequent devices should use sequential up-count strapping. These
pins are internally pulled-down with a resistor between 20-100 KQ.

\

ccC

Device Power Supply

GND

Ground

NC

No Connection

RES

X | X | XX

X | X | XX

Reserved: Reserved function pins for future use.

Note: | = Input, O = Output
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PMC Pm49FL002 / 004
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DEVICE OPERATION

MODE SELECTION

The Pm49FL002/004 can operate in two configurable
interfaces: The In-System Hardware interface and Ad-
dress/Address Multiplexed (A/A Mux) interface con-
trolled by IC pin. If the IC pin is set to logic high (V}4),
the devices enter into A/A Mux interface mode. Ifthe IC
pin is set logic low (V,,), the devices will be in in-system
hardware interface mode. During the in-system hard-
ware interface mode, the devices can automatically de-
tect the Firmware Hub (FWH) or Low Pin Count (LPC)
memory cycle sent from host system and response to
the command accordingly. The IC pin must be setup
during power-up or system reset, and stays no change
during device operation.

When working in-system, typically on a PC or Note-
book, the Pm49FL002/004 are connected to the host
system through a 5-pin communication interface oper-
ated based on a 33-MHz synchronous clock. The 5-pin
interface is defined as FWH[3:0] and FWH4 pins under
FWH mode or as LAD[3:0] and LFRAME# pins under
LPC mode for easy understanding as to those existing
compatible products. When working off-system, typi-
cally on a EPROM Programmer, the devices are oper-
ated through 11-pin multiplexed address - A[10:0] and
8-pin data 1/O - I/O[7:0] interfaces. The memory ad-
dresses of devices are input through two bus cycles as
row and column addresses controlled by a R/C# pin.

PRODUCT IDENTIFICATION

The product identification mode can be used to read the
Manufacturer ID and the Device ID by a software Prod-
uct ID Entry command in both in-system hardware in-
terface and A/A Mux interface modes. The product
indentification mode is activated by three-bus-cycle com-
mand. Refer to Table 1 for the Manufacturer ID and De-
vice ID of Pm49FL00x and Table 14 for the SDP Com-
mand Definition.

In FWH mode, the product identification can also be
read directly at FFBC0000h for Manufacturer ID - “9Dh”
and FFBCO0001h for Device ID in the 4 GByte system
memory map.

Table 1: Product Identification

Description Address Data

00000h 9Dh

Manufacturer ID 00002h ZEn
Device ID

Pm49FL002 2Mb 00001h 6Dh

Pm49FL004 4Mb 6Eh

Programmable Microelectronics Corp.
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Pm49FL002 / 004

DEVICE OPERATION (CONTINUED)

The Pm49FL002/004 provide three levels of data protec-
tion for the critical BIOS code of PC and Notebook. It
includes memory hardware write protection, hardware
data protection and software data protection.

MEMORY HARDWARE WRITE PROTECTION

The Pm49FL002 has a 16 Kbyte top boot block and the
Pm49FL004 has a 64 Kbyte top boot block. When work-
ing in-system, the memory hardware write protection fea-
ture can be activated by two control pins - Top Block
Lock (TBL#) and Write Protection (WP#) for both FWH
and LPC modes. When TBL# is pulled low (V, ), the boot
block is hardware write protected. A sector erase, block
erase, or byte program command attempts to erase or
program the boot block will be ignored. When WP# is
pulled low (V, ), the Block 0 ~ Block 14 of Pm49FL002,
or the Block 0 ~ Block 6 of Pm49FL004 (except the boot
block) are hardware write protected. Any attemp to erase
or program a sector or block within this area will be ig-
nored.

Both TBL# and WP# pins must be set low (V) for pro-
tection or high (V,,) for un-protection prior to a program
or erase operation. A logic level change on TBL# or WP#
pin during a program or erase operation may cause un-
predictable results.

The TBL# and WP# pins work in combination with the
block locking registers. When active, these pins write
protect the appropriate blocks regardless of the associ-
ated block locking registers setting.

HARDWARE DATA PROTECTION

Hardware data protection protects the devices from un-
intentional erase or program operation. It is performed
by the devices automatically in the following three ways:
(a) Vcc Detection: if V¢ is below 1.8 V (typical), the
program and erase functions are inhibited.

(b) Write Inhibit Mode: holding any of the signal OE#
low, or WE# high inhibits a write cycle (A/A Mux mode
only).

(c) Noise/Glitch Protection: pulses of less than 5 ns (typi-
cal) on the WE# input will not initiate a write cycle (A/A
Mux mode only).

SOFTWARE DATA PROTECTION

The devices feature a software data protection function
to protect the device from an unintentional erase or pro-
gram operation. It is performed by JEDEC standard Soft-
ware Data Protection (SDP) command sequences. See
Table 14 for SDP Command Definition. A program op-
eration is initiated by three memory write cycles of un-
lock command sequence. A chip (only available in A/A
Mux mode), sector or block erase operation is initiated
by six memory write cycles of unlock command se-
quence. During SDP command sequence, any invalid
command or sequence will abort the operation and force
the device back to standby mode.

BYTE PROGRAMMING

In program operation, the data is programmed into the
devices (to a logical “0”) on a byte-by-byte basis. In FWH
and LPC modes, a program operation is activated by
writing the three-byte command sequence and program
address/data through four consecutive memory write
cycles. In A/A Mux mode, a program operation is acti-
vated by writing the three-byte command sequence and
program address/data through four consecutive bus
cycles. The row address (A10 - AQ) is latched on the
falling edge of R/C# and the column address (A21 - A11)
is latched on the rising edge of R/C#. The data is latched
on the rising edge of WE#. Once the program operation
is started, the internal control logic automatically handles
the internal programming voltages and timing.

A data “0” can not be programmed back to a “1”. Only
erase operation can convert “0"s to “1"s. The Data# Poll-
ing on 1/O7 or Toggle Bit on I/O6 can be used to detect
when the programming operation is completed in FWH,
LPC, and A/A Mux modes.

CHIP ERASE

The entire memory array can be erased by chip erase
operation available under the A/A Mux mode operated
by EPROM Programmer only. Pre-programs the device
is not required prior to the chip erase operation. Chip
erase starts immediately after a six-bus-cycle chip erase
command sequence. All commands will be ignored once
the chip erase operation has started. The Data# Polling
on I/O7 or Toggle Bit on I/O6 can be used to detect the
progress or completion of erase operation. The devices
will return back to standy mode after the completion of
chip erase.
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DEVICE OPERATION (CONTINUED)

SECTOR AND BLOCK ERASE

The Pm49FL002 contains sixty-four uniform 4 Kbyte sec-
tors, or sixteen uniform 16 Kbyte blocks (sector group -
consists of four adjecent sectors). The Pm49FL004 con-
tains one hundred and twenty-eight uniform 4 Kbyte sec-
tors, or eight uniform 64 Kbyte blocks (sector group -
consists of sixteen adjecent sectors). A sector erase
command is used to erase an individual sector. A block
erase command is used to erase an individual block.
See Table 12 - 13 for Sector/Block Address Tables.

In FWH/LPC mode, an erase operation is activated by
writing the six-byte command sequence through six con-
secutive write memory cycles. In A/A Mux mode, an
erase operation is activated by writing the six-byte com-
mand in six consecutive bus cycles. Pre-programs the
sector or block is not required prior to an erase opera-
tion.

I/O7 DATA# POLLING

The devices provide a Data# Polling feature to indicate
the progress or the completion of a program or erase
operation in all modes. During a program operation, an
attempt to read the device will result in the complement
of the last loaded data on 1/07. Once the program cycle
is complete, the true data of the last loaded data is valid
on all outputs. During an erase operation, an attempt to
read the device will result a “0” on 1/07. After the erase
cycle is complete, an attempt to read the device will
resulta“1” on I/O7.

/06 TOGGLE BIT

The Pm49FL002/004 also provide a Toggle Bit feature to
detect the progress or the completion of a program or
erase operation. During a program or erase operation,
an attempt to read data from the devices will resultin I/
06 toggling between “1” and “0”. When the program or
erase operation is complete, 1/06 will stop toggling and
valid data will be read. Toggle bit may be accessed at
any time during a program or erase operation.

RESET

Any read, program, or erase operation to the devices
can be reset by the INIT# or RST# pins. INIT# and RST#
pins are internally hard-wired and have same function to
the devices. The INIT# pin is only available in FWH and
LPC modes. The RST# pin is available in all modes. It
is required to drive INIT# or RST# pins low during sys-
tem reset to ensure proper initialization.

During a memory read operation, pulls low the INIT# or
RST# pin will reset the devices back to standby mode
and then the FWH[3:0] of FWH interface or the LAD[3:0]
of LPC interface will go to high impedance state. During
a program or erase operation, pulls low the INIT# or RST#
pin will abort the program or erase operation and reset
the devices back to standby mode. A reset latency will
occur before the devices resume to standby mode when
such reset is performed. When a program or erase op-
eration is reset before the completion of such opera-
tion, the memory contents of devices may become
invalid due to an incomplete program or erase opera-
tion.
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FWH MODE OPERATION

FWH MODE MEMORY READ/WRITE OPERATION

In FWH mode, the Pm49FL002/004 are connected
through a 5-pin communication interface - FWH][3:0] and
FWH4 pins to work with Intel® Family of I/O Controller
Hubs (ICH) chipset platforms. The FWH mode also sup-
port JEDEC standard Software Data Protection (SDP)
product ID entry, byte program, sector erase, and block
erase command sequences. The chip erase command
sequence is only available in A/A Mux mode.

The addresses and data are transmitted through the 4-
bit FWH][3:0] bus synchronized with the input clock on
CLK pin during a FWH memory cycle operation. The
address or data on FWH[3:0] bus is latched on the ris-
ing edge of the clock. The pulse of FWH4 pin inserted
for one clock indicates the start of a FWH memory read
or memory write cycle.

Once the FWH memory cycle is started, asserted by
FWH4, a START value “11xxb” is expected by
Pm49FL002/004 as a valid command cycle and is used
to indicates the type of memory cycle (“1101b” for FWH
memory read cycle or “1110b” for FWH memory write
cycle). Addresses and data are transferred to and from
the device decided by a series of “fields”. Field sequences
and contents are strictly defined for FWH memory read
and write operations. Refer to Table 2 and 3 for FWH
Memory Read Cycle Definition and FWH Memory Write
Cycle Definition.

There are 7 clock fields in a FWH memory cycle that
gives a 28 bit memory address A27 - AO through
FWH](3:0] pins, but only the last five address fields will
be decoded by the FWH devices. The Pm49FL002 de-
codes Al7 - AO with A19 and A18 ignored. The
Pm49FL004 decodes A18 - A0 with A19 ignored. The
address A22 has the special function of directing reads
and writes to the Flash array when A22 = 1 or to the
register space with A22 = 0. The A27 - A23 and A21 -
A20 are don't care for the devices under FWH mode.

The Pm49FL002/004 are mapped within the top 4 Mbyte
address range devoted to the FWH devices in the 4 Gbyte
system memory space. Please see Table 11 for System
Memory Map.

FWH ABORT OPERATION

The FWHA4 signal indicates the start of a memory cycle
or the termination of a cycle in FWH mode. Asserting
FWH4 for one or more clock cycle with a valid START
value on FWH][3:0] will initiate a memory read or memory
write cycle. If the FWH4 is driven low again for one or
more clock cycles during this cycle, this cycle will be
terminated and the device will wait for the ABORT com-
mand “1111b" to release the FWH[3:0] bus. If the abort
occurs during the program or erase operation such as
checking the operation status with Data# Polling (1/07)
or Toggle Bit (1/06) pins, the read status cycle will be
aborted but the internal program or erase operation will
not be affected. Only the reset operation initiated by RST#
or INIT# pin can terminate the program or erase opera-
tion.
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FWH MODE OPERATION (CONTINUED)

Table 2: FWH Memory Read Cycle Definition

Clock Cycle Field FWHI3:0] | Direction | Description
Start of Cycle: "1101b" to indicate the start of a memory

1 START 1101 IN
read cycle.
ID Select Cycle: Indicates which FWH device should respond.
5 IDSEL 0000 to N If the IDSEL field matches the value set on ID[3:0] pins, then
1111 the particular FWH device will respond to subsequent
commands.
Address Cycles: This is the 28-bit memory address. The
3-9 IMADDR YYYY N addresses transfer most-significant nibble first and least-

significant nibble last. (i.e., A27 - 24 on FWH][3:0] first, and
A3 - A0 on FWH[3:0] last).

Memory Size Cycle: Indicates how many bytes will be or
10 IMSIZE 0000 IN transferred during multi-byte operations. The Pm49FLO00x only
support "0000b" for one byte operation.

IN then [ Turn-Around Cycle 0: The Intel ICH has driven the bus then

1 TARO 1L Float float it to all "1"s and then floats the bus.
12 TAR1L 1111 Float then | Turn-Around Cycle 1: The device takes control of the bus
(float) ouT during this cycle.
0000 Ready Sync: The FWH device indicates the least-significant
13 RSYNC (READY) ouT nibble of data byte will be ready in next clock cycle.
Data Cycles: The 8-bits data transferred with least-significant
14-15 DATA YYYY ouT nibble first and most-significant nibble last. (i.e., VO3 - /OO0 on

LAD[3:0] first, then /O7 - /O4 on FWH][3:0] last).

OUT then | Turn -Around Cycle 0: The FWH device has driven the bus
Float then float it to all "1"s and then floats the bus.

16 TARO 1111

1111 Float then | Turn-Around Cycle 1: The Intel ICH resumes control of the bus

17 TAR1 (float) IN during this cycle.

FWHMEMORY READ CYCLE WAVEFORMS

CLK /)
ya
/
RST# or INIT# _/_/

//

FWH4 " \/ \—/—

Memory
Read

/7 Start IDSEL Address IMSIZE RSYNC Data TAR Next Start

TAR
FWH[S;O] 77 \11011)/ 1D[3:0] X Xxxxb Xxlxxb XA[lQ:lG] A[lS:lZ]XA[ll:E]X A[7:4] X A[3:0] Xononb X1111b XTvi-Stmex 0000b x D[3:0] X D[7:4] X1111h XTV\-SIaleM

1Clock 1 Clock Load Address in 7 Clocks 2 Clocks Ll Clock  Data Out 2 Clocks 2 Clocks 1 Clock
< From Host to Device ¢ From Device to Host

h 4
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PMC Pm49FL002 / 004

FWH MODE OPERATION (CONTINUED)

Table 3: FWH Memory W rite Cycle Definition

Clock Cycle Field FWH[3:0] | Direction | Description
1 START 1110 N Stz_irt of Cycle: "1110b" to indicate the start of a memory
write cycle.
ID Select Cycle: Indicates which FWH device should respond.
5 IDSEL 0000 to N If the IDSEL field matches the value set on ID[3:0] pins, then
1111 the particular FWH device will respond to subsequent
commands.
Address Cycles: This is the 28-bit memory address. The
addresses transfer most-significant nibble first and least-
39 IMADDR vy N significant nibble last. (i.e., A27 - 24 on FWH][3:0] first, and
A3 - A0 on FWHI3:0] last).
Memory Size Cycle: Indicates how many bytes will be or
10 IMSIZE 0000 IN transferred during multi-byte operations. The Pm49FLO00x only
support "0000b" for one byte operation.
Data Cycles: The 8-bits data transferred with least-significant
11-12 DATA YYYY IN nibble first and most-significant nibble last. (i.e., VO3 - /OO0 on
LAD[3:0] first, then /O7 - /O4 on FWH[3:0] last).
IN then | Turn-Around Cycle 0: The Intel ICH has driven the bus then
13 TARO 11l Float float it to all "1"s and then floats the bus.
14 TAR1 1111 Float then | Turn-Around Cycle 1: The device takes control of the bus
(float) ouT during this cycle.
0000 Ready Sync: The FWH device indicates that it has received
15 RSYNC (READY) ouT the data or command.
OUT then | Turn-Around Cycle 0: The FWH device has driven the bus
16 TARO ni Float then float it to all "1"s and then floats the bus.
1111 Float then | Turn-Around Cycle 1: The Intel ICH resumes control of the bus
17 TAR1 . .
(float) IN during this cycle.

FWH MEMORY WRITE CYCLE WAVEFORMS

CLK ')
//
RST# or INIT# _/_/

//

7/
FWH4

Memory

,y VSV[’:: IDSEL Address IMSIZE Data TAR RSYNC TAR Next Start

FWH[3:0] 7/ \mon/ ID[3:0] X xoxb X xLxx XA[lQ:lS]XA[lS:lZ]XA[ll:B] X AlT:4] XA[3 0] XODODb X D[3:0] XD[7 4 X 1111b XTyi-stmellllb Xm-srawM
1Clock 1 Clock Load Address in 7 Clocks 1 Clock Load Data in 2 Clocks 2 Clocks 1 Clock 2 Clocks 1 Clock
‘4 From Host to Device From Device to Host
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PMC Pm49FL002 / 004

FWH MODE OPERATION (CONTINUED)

FWH BYTE PROGRAM WAVEFORMS

CLK // ,[
// ///L
RST# or INIT#

//// \ [ // /L

Memory
// !’y‘é“z IDSEL Address IMSIZE Data TAR RSYNC TAR
7/
FWH[3;0] 1110b/ ID[3:0] X Xxxxb Xxlxxh X xx0b X0101b Xmmb X0101b X0101b X 0000b X 1010b X 1010b X 1111b XTri-State X 0000b X 1111b XTri-State
‘ 1 Clock 1 Clock Load "5555h" in 7 Clocks 1 Clock Load "AAh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
’4 Host to Device }’4 Device to Host

w LUy uyuyy,

//// // /L

RST# or INIT#
yi /f—
7/ 7
FWH4
// 2nd Start IDSEL Address IMSIZE Data TAR RSYNC TAR
7/
FWH [3 : 0] 11100/ 1D[3:0] X xxxxb xbob X xood X 0010b X 1010b X 1010b X 1010b Xoooob X 0101b X 0101b X 1111b XTri-State)} 000ob X 1111b XTri-State
‘ 1 Clock 1 Clock Load "2AAAh" in 7 Clocks 1 Clock Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
¢ Host to Device }’4 Device to Host

e LU UYL UUL,

7/ 7/—

RST# or INIT#
yi //
77/ 4
FWH4
// 3rd Start  IDSEL Address IMSIZE Data TAR RSYNC TAR
77/
FWH[3;0] 1110b/ ID[3:0] X Xxxxb X xlxbe xxxxh Xo1o1b XDlle XOlOlb X0101b X 0000b X' 0000b X 1010b X 1111b XTri-State ¥ 0000b X 1111b XTri-State
1 Clock 1 Clock Load "5555h" in 7 Clocks 1 Clock Load "AOh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
Host to Device y" Device to Host

e LU U UULr

//// // /L

RST# or INIT#
yi /
7/ vi [
FWH4
// 4th Start IDSEL Address IMSIZE Data TAR RSYNC TAR
FWH[3;0] 44 \1110b/ ID[3:0] X Xxxxb X xlxbe 19: 16]X [15: 12]XA[11 8] X Al7:4] XA[3 1] Xonoob X D[3:0] X D[7:4] X 1111b XTn State 1111b XTn smxe/
‘ 1 Clock 1 Clock Load Address in 7 Clocks 1Clock Load Data in 2 Clocks 2 Clocks 1 Clock 2 Clocks
¢ Host to Device }’4 Device to Host
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PMC Pm49FL002 / 004

FWH SECTOR ERASE WAVEFORMS

CLK // /[
# /f—
RST# or INIT#
// /
FWH4 7/ \ / 7/

Memory
// Write Cycle IDSEL Address IMSIZE Data TAR RSYNC TAR
7/
FWH [3 : 0] 1110b/ 1D[3:0] X xxxxb, Xxlxxb X xoxb X 01016 X 0101b X 0101b X 0101b X 0000b X' 1010b X 1010b X 1111b XTri-State 1111b XTri-State
‘ 1 Clock 1 Clock Load "5555h" in 7 Clocks 1 Clock Load "AAh"in 2 Clocks 2 Clocks 1 Clock 2 Clocks
’4 Host to Device }’4 Device to Host

e LU UYL,

//// ///_
RST# or INIT#

// /
FWH4 7 \ / 7—

// 2nd Start IDSEL Address IMSIZE Data TAR RSYNC TAR /
7/ v/ [
FWH[30] 1110b/ 1D[3:0] Xxxxb X1xxb Xxxxh 0010b X 1010b 1010b 1010b X 0000b 0101b X 0101b 1111b Y Tri-State 1111b XTri-State
Ll Clock 1 Clock Load "2AAAN" in 7 Clocks 1 Clock Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
1« Host to Device ;’, Device to Host
//// // f—
RST# or INIT#
7/ Jf—
FWH4 \ /
// 3rd Start  IDSEL Address IMSIZE Data TAR RSYNC TAR
FWH [3 . 0] 44 \11101:/ ID[3:0] X x00b X xlxxhX XXXXb X 0101b Xowlb X 0101b X 0101b X oooobX DDDDbX 1DDDbX 1111b XTH State - 1111b XTH Slale/
‘ 1 Clock 1 Clock Load "5555h" in 7 Clocks 1 Clock Load "80h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
] Host to Device },4 Device to Host
CLK // /7
//// // f—
RST# or INIT#
/L /
FWH4 i \ / 7/
// 4th Start  IDSEL Address IMSIZE Data TAR RSYNC TAR ,/
FWH[3:0] 44 \11101:/ \D[3'0]X Xxxxb X xlxbe xxxxb XDlle Xowlb X 0101bX0101b XDDDDbX 0101DX 1010DX 1111b XTn—Slale - 1111b XTn-Slale/ /
Ll Clock 1 Clock Load "5555" in 7 Clocks 1 Clock Load "AAh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
1« Host to Device ;’, Device to Host

e LU UYLy

7/ /.
RST# or INIT#

// /
FWH4 7 \ / 7/~

// 5th Start IDSEL Address IMSIZE Data TAR RSYNC TAR
FWH [3 : 0] 4 \1110b/ ID[3:0] X xxxxb X XlXXhX XXxxb X 0010b XOOlOb X 1010b X 1010b XOOOOD X 0101bX DlleX 1111b XTH State - 1111b XTII Slale/
‘ 1 Clock 1 Clock Load "2AAAh" in 7 Clocks 1 Clock Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
’4 Host to Device }’4 Device to Host

//// ///L
RST# or INIT#
// / f—
7/ \ [ 7
F W H 4 Internal Erase
s1an
// 6th Start  IDSEL Address IMSIZE Data TAR RSYNC TAR Wy
FWH[3:0] 44 \1110b/ \D[avo]X xxxxb X xlxbe x000h Xsmg 16]XSA[15 1z1X Xxxxb X X000 XDDDDbX oooonX oomX 1111b Xrn—snme - 1111b XTn Slale/ /
Ll Clock 1 Clock Load Sector Address in 7 Clocks 1 Clock Load "30h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
i Host to Device ;’, Device to Host

SA = Sector Address
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PMC Pm49FL002 / 004

FWH BLOCK ERASE W AVEFORMS

CLK // _| L/[
# i~
RST# or INIT#

// /
FWH4 7/ \ / 7/

Memory

// Write Cycle IDSEL Address IMSIZE Data TAR RSYNC TAR
7/
FWH[3-0] 1110b/ 1D[3:0] X XXxxb Xxlxxb X xxxb X 0101b X 0101b X 0101b X o101b X 0000b X 1010b X 1010b X 1111b XTri-State Y 0000b X 1111b XTri-State
‘ 1 Clock 1 Clock Load "5555h" in 7 Clocks 1 Clock Load "AAh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
Al Host to Device ‘4 Device to Host

w [Ty uyuLl

/L /
7/ Vi A
RST# or INIT#

// /
FWH4 4 \ / 7/—

// 2nd Start IDSEL Address IMSIZE Data TAR RSYNC TAR /
7/ /
FWH [3 . 0] 1110b/ ID[3:0] R xxxxb xixxb X xxxxb X 0010b X 1010b X 1010b X 1010b X 0000b 0101b X 0101b X 1111b XTri-State 0000b X 1111b XTri- Slale
Ll Clock 1 Clock Load "2AAAN" in 7 Clocks 1 Clock Load "55h" in 2 Clocks 2 Clocks Jl Clock 2 Clocks
A Host to Device ,‘4 Device to Host

e J LU Uy u eyl

7/ 7/—

4

RST# or INIT#
// //L
FWH4 ” \ / 7
// 3rd Start IDSEL Address IMSIZE Data TAR RSYNC TAR //L
FWH [3 : 0] 44 \1110[/ 1D[3:0] X Xxxxb X XlXXbX XXXXb X 0101b X 0101b X 0101b X 0101b X UUUUbX 0000b X 1UUUDX 1111b XT’I Sla|e~ 0000b x 1111b Tn—Slale/
1 Clock 1 Clock Load "5555h" in 7 Clocks 1 Clock Load "80h" in 2 Clocks 2 Clocks ‘

1 Clock 2 Clocks
¢ Device to Host
CLK // '/

Host to Device )

//// // f—
RST# or INIT#
/L / [—
77/ 4
FWH4
7/ 4th Start  IDSEL Address IMSIZE Data TAR RSYNC TAR //
FWH[S;O] 44 \11101:/ ID[3 oJX xxxxb X xlxbe x00b Xomm XOlOlb X DlleXDlle Xuouub X 0101bX 1010DX 1111b XTn Slawx 0000b x 1111b XTri- Slale
L1 Clock 1 Clock Load "5555" in 7 Clocks 1 Clock Load "AAR" in 2 Clocks 2 Clocks Jl Clock 2 Clocks
i Host to Device ,‘4 Device to Host

w LU Uy uuypy

//// // /L
//// // /L

RST# or INIT#

FWH4 \ /
7/ Sth Start  IDSEL Address IMSIZE Data TAR RSYNC TAR //
FWH[30] / \lllob/ 1D[3:0] X XXxxb X xlxbe XXxxb X 0010b X 0010b X 1010b X 1010b Xoooob X 0101b X 0101bX 1111b XTn Slalex 0000b x 1111b XTri- Slale /
‘ 1 Clock 1 Clock Load "2AAAR" in 7 Clocks 1 Clock Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
’4 Host to Device ‘ Device to Host
CLK // //
//// // f—
RST# or INIT#
/L / [—
77/ \ [ 4
F W H 4 Internal Erase
Start
// 6th Start  IDSEL Address IMSIZE Data TAR RSYNC TAR //
FWH[3:0] 44 \1110!/ ID[3 OJX b X xlxbe Xxexb XBA[19 16]XBA'[1*5“’14]X X00KD X Xxxb Xoooob X uouobX 0101DX 1111b Xrn—snmex 0000b x 1111b XTn-Slale/ 7
Ll Clock 1 Clock Load Block Address in 7 Clocks 1 Clock Load "50h" in 2 Clocks 2 Clocks Jl Clock 2 Clocks
1« Host to Device ,‘4 Device to Host
BA = Block Address
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PMC Pm49FL002 / 004

FWH MODE OPERATION (CONTINUED)

FWH GPI REGISTER READ WAVEFORMS

wx [ U UYL UL UL

/

/

RST# or INIT# _/_/
////

FWH4 \ / \_/—

Memory
Read ipsgL Address IMSIZE RSYNC Data Next Start
// Cycle
144
FWH(3:0] 11010/ 1D3:0] X xoob Y xoxxb X 11000 Y 0000b Y 0001b X oooob Y oooob X 0ooob Y 1111b YTri-stateY oooonb Y piz:0) Y prr:a) Y1111 Xrri-state/ \ 1101,
1Clock 1 Clock Load Address "XBCO100h" in 7 Clocks 1 Clock 2 Clocks 1Clock Data Out 2 Clocks 2 Clocks 1 Clock
‘4 From Host to Device From Device to Host

FWH BLOCK LOCKING REGISTER READ W AVEFORMS

wx LUy

/
/
RST# or INIT# _/_/
////
FWH4 \_/ \ /[

Memory
17 Read IDSEL Address IMSIZE RSYNC Data Next Start
7/
FWH(3:0] 11010/ 1D3:0] X xoob Y xoxxb X Af19:16]Y 0000b Y 00oob X oooob Y o0o1ob X 0ooob Y 11116 YTri-stateY oooon Y piz:0) Y prr:4y Y 11116 XTri-state/ \ 1101,
1Clock 1 Clock Load Address "xBx0002h" in 7 Clocks 1 Clock 2 Clocks 1Clock  Data Out 2 Clocks 2 Clocks 1 Clock
‘4 From Host to Device From Device to Host
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PMC Pm49FL002 / 004

LPC MODE OPERATION

LPC MODE MEMORY READ/WRITE OPERATION

In LPC mode, the Pm49FL002/004 use the 5-pin LPC
interface includes 4-bit LAD[3:0] and LFRAME# pins to
communicate with the host system. The addresses and
data are transmitted through the 4-bit LAD[3:0] bus syn-
chronized with the input clock on CLK pin during a LPC
memory cycle operation. The address or data on LAD[3:0]
bus is latched on the rising edge of the clock. The pulse
of LFRAME# signal inserted for one or more clocks
indicates the start of a LPC memory read or write cycle.

Once the LPC memory cycle is started, asserted by
LFRAME#, a START value “0000b” is expected by the
devices as a valid command cycle. Thena CYCTYPE +
DIR value (“010xb” for memory read cycle or “011xb” for
memory write cycle) is used to indicates the type of
memory cycle. Refer to Table 4 and 5 for LPC Memory
Read and Write Cycle Definition.

There are 8 clock fields in a LPC memory cycle that
gives a 32 bit memory address A31 - A0 through LAD[3:0]
with the most-significant nibble first. The memory space
of Pm49FL002/004 are mapped directly to top of 4 Gbyte
system memory space. See Table 11 for System Memory
Map.

The Pm49FL002 is mapped to the address location of
(FFFFFFFFh - FFFC0000h), the A31- A18 must be
loaded with “1” to select and activate the device during a
LPC memory read or write operation. Only A17 - AO is
used to decode and access the 256 Kbyte memory. The
I/07 - 1/00 data is loaded onto LAD[3:0] in 2 clock cycles
with least-significant nibble first and most-significant
nibble last.

The Pm49FL004 is mapped to the address location of
(FFFFFFFFh - FFF80000h), the A31- A19 must be
loaded with “1” to select and activate the device during a
LPC memory operation. Only A18 - AO is used to de-
code and access the 512 Kbyte memory.
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PMC

Pm49FL002 / 004

LPC MODE OPERATION (CONTINUED)

Table 4: LPC Memory Read Cycle Definition

Clock Cycle Field LAD[3:0] | Direction | Description
1 START 0000 N Start of Cycle: "0000b" indicates the start of a LPC memory
cycle.
CYCTYPE Cycle Type: Indicates the type of a LPC memory read cycle.
2 + 010x N CYCTYPE: Bits 3 - 2 must be "01b" for memory cycle. DIR:
DIR Bit 1 = "0Ob" indicates the type of cycle for Read. Bit 0 is
reserved.
Address Cycles: This is the 32-bit memory address. The
addresses transfer most-significant nibble first and least-
3-10 ADDR vy N significant nibble last. (i.e., A31 - 28 on LAD[3:0] first, and A3
- A0 on LADI[3:0] last).
IN then | Turn-Around Cycle 0: The Chipset has driven the bus to all
1 TARO il Float "1"s and then float the bus.
12 TARL 1111 Float then | Turn-Around Cycle 1: The device takes control of the bus
(float) ouT during this cycle.
13 SYNC 0000 ouT Sync: The device |lnd|cates the least-significant nibble of data
byte will be ready in next clock cycle.
Data Cycles: The 8-bits data transferred with least-significant
14 - 15 DATA YYYY ouT nibble first and most-significant nibble last. (i.e., /O3 - /OO0 on
LAD[3:0] first, then /O7 - /O4 on LADI3:0] last).
OUT then | Turn-Around Cycle 0: The device has driven the bus to all
16 TARO it Float "1"s and then floats the bus.
1111 Float then | Turn-Around Cycle 1: The Chipset resumes control of the bus
17 TAR1 . .
(float) IN during this cycle.

LPC MEMORY READ CYCLE WAVEFORMS

wx LUy

ya
/
RST# or INIT# _/_/

//

7/

\_/ \/

LFRAME#

Memory
Read

)y Start Cycle Address TAR SYNC Data TAR Next Start

LAD[3;0] &4 \ooooh/ 010Xb Xllllb X1111b X 1111b XA[1117b;1+s] A[15:12]XA[11 8]X Al7:4] X A[3:0] X 1111b XTvi-Stmex 0000b x D[3:0] X D[7:4] Xllllb Xm-srme/\)iob/—
1Clock 1 Clock Load Address in 8 Clocks 2 Clocks Ll Clock  Data Out 2 Clocks 2 Clocks 1 Clock
‘4 From Host to Device }’, From Device to Host
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PMC

Pm49FL002 / 004

LPC MODE OPERATION (CONTINUED)

Table 5: LPC Memory W rite Cycle Definition

Clock Cycle Field LAD[3:0] | Direction |Description
1 START 0000 N Start of Cycle: "0000b" to indicate the start of a LPC
memory cycle.
CYCTYPE Cycle Type: Indicates the type of a LPC memory write cycle.
2 + 011x N CYCTYPE: Bits 3 - 2 must be "01b" for memory cycle. DIR:
DIR Bit 1 ="1b" indicates the type of cycle for Write. Bit 0 is
reserved.
Address Cycles: This is the 32-bit memory address. The
addresses transfer most-significant nibble first and least-
3-10 ADDR vy N significant nibble last. (i.e., A31 - 28 on LAD[3:0] first, and A3
- AO on LAD[3:0] last).
Data Cycles: The 8-bits data transferred with least-significant
11-12 DATA YYYY IN nibble first and most-significant nibble last. (i.e., /O3 - /OO0 on
LAD[3:0] first, then /O7 - /O4 on LADI[3:0] last).
IN then | Turn-Around Cycle 0: The Chipset has driven the bus to all
13 TARO 1L Float "1"s and then float the bus.
14 TAR1L 1111 Float then | Turn-Around Cycle 1: The device takes control of the bus
(float) ouT during this cycle.
Sync: The device indicates that it has received the data or
15 SYNC 0000 ouT command.
OUT then | Turn-Around Cycle 0: The device has driven the bus to all
16 TARO 1L Float "1"s and then floats the bus.
17 TAR1L 1111 Float then | Turn-Around Cycle 1. The Chipset resumes control of the bus
(float) IN during this cycle.

LPC MEMORY WRITE CYCLE WAVEFORMS

wx LUy

ya
/
RST# or INIT# _/_/

//

LFRAME#

7/

//

\_/

Memory
Write
Start Cycle

\/

Address Data TAR SYNC TAR Next Start

LAD([3:0]

\ooooh/ 011Xb X1111b X 1111bX 1111b XA[19 16] A[lS:lZ]XA[ll a]X AlT:4) XA[3 0] X D[3:0] XD[7 4] X 1111p XT"'S'“‘elmn XT'\-Stalw

1Clock 1 Clock

Load Address in 8 Clocks Load Data in 2 Clocks 2 Clocks 1 Clock 2 Clocks 1 Clock

¢
Al

From Host to Device From Device to Host
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PMC Pm49FL002 / 004

LPC MODE OPERATION (CONTINUED)

LPC BYTE PROGRAM WAVEFORMS

CLK ' ,[
/ //L
/ 7/
RST# or INIT#_/_/

Yy /
LFRAME# 7 \ / venor 7=

Write

// 1st Start Cycle Address Data TAR Sync TAR /
14 v/ P
LAD[3;0] oooob/ 011Xb Xlilib X 1111bX 1111b X 11xxb X0101b X 0101b X0101h X 0101bX 1010b XioiobX 1111b XTH State X 0000b X 1111b XTri- srme
‘ 1Clock 1 Clock Load "5555h" in 8 Clocks Load "AAh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
] Host to Device yﬁ Device to Host

w LUy,
1/~

/L /
LFRAME# 7 \ ’ Memory //L

Write

RST# or INIT#

// 2nd Start  Cycle Address Data TAR Sync TAR
7/
LAD[3;0] 0000b/ o11xb X 1111b X 1111b X 1111b X 11xxb X 0010b K 1010b X 1010b X1oiob A 0101b X 0101b X 1111b XTn State  0000b X 1111b XTH Stale/
‘ 1Clock 1 Clock Load "2AAAh" in 8 Clocks Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
Host to Device ¢ Device to Host

CLK J_L“ _| L/[
1/~

Yy /
LFRAME# 7 \ /Mm,y 7=

Write

RST# or INIT#

%

// 3rd Start Cycle Address Data TAR Sync TAl /
14
LAD[3;0] 0000b/ 011Xb Xllllb X 1111bX 1111b X 11xxb XOlOlb XDlle Xomm X 0101b X 0000b X 1010b X 1111b XTri-State X 0000b X 1111b XTri- Stale
‘ 1Clock 1 Clock Load "5555h" in 8 Clocks Load "AOh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
] Host to Device yﬁ Device to Host

ew [Ty,
1/~

/L /
LFRAME# 7 \ ’ Memory //L

RST# or INIT#

Write
// 4th Start Cycle Address Data TAR Sync TAR /
LAD[3;0] 7 \moob/ 011Xb X 1111b X 1111bX 1111b XA[19 16] KA[15 12]XA[11 B]XA[? 4] XA[s 1] X D[3:0] X D7, 4]X 1111b Xrn Sta(ex 0000b x 11116 XTri- Stale
‘ 1Clock 1 Clock Load Address in 8 Clocks Load Data in 2 Clocks 2 Clocks 1 Clock 2 Clocks
¢ Host to Device yﬁ Device to Host
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PMC Pm49FL002 / 004

LPC SECTOR ERASE WAVEFORMS

CLK ” ,[
ya /
RST# or INIT#_/_// 7=

//// // /L

LFRAME# \  / venory
Write
// 1st Start Cycle Address Data TAR Sync TAR /
7/ /
LAD[3-0] DDDDK/ 011Xb X 1111b X1111b X 1111bX 11xxb XDlle X 0101b X 0101b X 0101b X 1010b Y 1010b X 1111b XTri-State 1111b XTri-State, 7
‘ 1 Clock 1 Clock Load "5555h" in 8 Clocks Load "AAh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
‘4 Host to Device }’4 Device to Host

e LU U U UYLy

// //
14 Vi
RST# or INIT#

// /
LFRAME# 7/ \ /[ veroy 7/~

Write
//// 2nd Start  Cycle Address Data TAR Sync TAR //
LAD[30] \)uuob/ 011Xb X 1111b X 1111bX 1111bX 11xxb Xoomb X 1010b X 1010b X1010b X 0101bX 0101bX 1111b XanState 1111b XTwS(ate/ /
‘ 1 Clock 1 Clock Load "2AAAh" in 8 Clocks Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
¢ Host to Device O Device to Host

e LU U UYLy wLs

//// ///L

RST# or INIT#
7/ Jf—
LFRAME# \ [ wmemory
Write
7/ 3d Start  cycle Address Data TAR sync TAR Y}
44 /
LAD[30] DDDDb/ 011Xb Xllllb X 1111bX 1111bX 11xxb XDlle X 0101b X 0101b X 0101b 0000b 1000b 1111b Y Tri-State 1111b XTri-State, Y
‘ 1 Clock 1 Clock Load "5555h" in 8 Clocks Load "80h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
‘4 Host to Device #‘, Device to Host

S [ O O P

//// // /L

RST# or INIT#
// //f—
7/ 7
LFRAME# Memory
Write
// 4th Start Cycle Address Data TAR Sync TAR /
7/ /
LAD[3;0] 0000b/ o11xb X 1111b X 11116 X 1111b X 11xxb X 0101b X 0101b X 0101b X 0101b X 0101b X 10106 X 1111b X Tri-State) O 1111b XTri-State, /
‘ 1 Clock 1 Clock Load "5555" in 8 Clocks Load "AAh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
’4 Host to Device }’4 Device to Host

e LU UYLy uups

7/ 7/—

RST# or INIT#
7/ v
LFRAME# \ [ vemory
Write
/// 5thStart  cycle Address Data TAR Sync TAR / /
LAD[3 . 0] \DDDDK/ 011Xb Xllllb X 1111bX lllle 11xxb XDDlDb X 1010b X 1010b XlDlDb X 0101b X 0101bX 1111b XTH'State - 1111b XTH'State/
1 Clock 1 Clock Load "2AAAh" in 8 Clocks Load "55h" in 2 Clocks 2 Clocks 1

ock 2 Clocks
Host to Device ;‘, Device to Host

/L /
RST# or INIT# 4 7/—

/L //L
7/ 7
LFRAME# \__/ vemory Internal Erase

Write Start

=

//// 6th Start  Cycle Address Data TAR Sync TAR // /
LAD[3:0] \)ooob/ 011Xb X 1111b X 1111bX 1111b XSA[w IG]XSA[IS 121X XKKb X 000 Xxxxxb X oooobX 0011bX 1111b Xms(a(e 1111b Xmswe/
‘ 1 Clock 1 Clock Load Sector Address in 8 Clocks Load "30h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
‘4 Host to Device ;‘, Device to Host

SA = Sector Address
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PMC Pm49FL002 / 004

LPC BLOCK ERASE W AVEFORMS

CLK ,, [
// ///L
RST# or INIT#

// /
LFRAME# 7/ Ny 7/~

Write

// 1st Start Cycle Address Data TAR Sync TAR /
7/ 7 A
LAD[30] UUUUb/ 011Xb X 1111b Xllllb X 1111b 11xxb 0101b 0101b 0101b 0101b 1010b 1010b 1111b YTri-State X' 0000b 1111b XTri- Slale
‘ 1 Clock 1 Clock Load "5555h" in 8 Clocks Load "AAh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks
Al Host to Device ‘4 Device to Host

w JLLUTTyyyyyyyuyuLl

//// ///L

RST# or INIT#
//// // f—
LFRAME# \ /oo
Write
// 2nd Start  Cycle Address Data TAR Sync TAR /
7/ vi A
LAD[30] 0000b/ 011Xb X 1111b 1111b X 1111b X 11xxb X 0010b 1010b X 1010b X 1010b 0101b X 0101b 1111b XTri-StateX 0000b X 1111b XTri- Stale
Ll Clock 1 Clock Load "2AAAN" in 8 Clocks Load "55h" in 2 Clocks 2 Clocks Jl Clock 2 Clocks
A Host to Device ,‘4 Device to Host

e J LUy oy,

//// // /L

RST# or INIT#

yi /
LFRAME# &4 \ /[ venory 7/—

Write
// 3rd Start Cycle Address Data TAR Sync TAR //
LAD[3 . 0] 44 000[/ 011Xb Xllllb X 1111bX 1111DX 11xxb XOlOlD X 0101b X 0101b X OIOIhX 0000b X 1DDDbX 1111b XTH State Y 0000b 1111b Tn—Slale/ 7
1 Clock 2 Clocks
¢ Device to Host

ew [y eyl

yi //
RST# or INIT# &4 7

/L /
LFRAME# 7 \__/ wemory /=

Write

0

1 Clock 1 Clock Load "5555h" in 8 Clocks Load "80h" in 2 Clocks 2 Clocks
Host to Device )

=

//// 4th Start  Cycle Address Data TAR Sync TAR //
LAD[3:0] \moon/ 011Xb X 1111bX 1111DX 1111bX11xxb XOlOlb X DlleXDlle XDlleX ulule 1010DX 1111b XTn Stawx 0000b x 11110 XTri- Slale
Ll Clock 1 Clock Load "5555" in 8 Clocks Load "AAh" in 2 Clocks 2 Clocks Jl Clock 2 Clocks
A Host to Device ,‘4 Device to Host

w LU Uy uuypy

//// // /L

RST# or INIT#
7/ v
LFRAME# \ [/ venory
Write
// 5th Start Cycle Address Data TAR Sync TAR //
LAD[30] 44 \oooob/ 011Xb X1111b X 1111bX 1111bX 11xxb Xoowb X 1010b X 1010b Xlolob X 0101b X 0101bX 1111b XTn Slalex 0000b x 1111b XTri- Slale /
1 Clock 1 Clock Load "2AAAN" in 8 Clocks Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks

Host to Device ‘ Device to Host

ew [y

// //
RST# or INIT# 4 7

// //
7/ \ [ 7
L F RAM E# Memory Internal Erase

1§

=

Write s1an
// 6th Start  Cycle Address Data TAR Sync TAR
LADI[3:0] 4 \moot/ 011Xb X 1111bX 1111DX 1111b XEA[W‘IG]XBAPXSX;"]X X0 X XH00D Xxxxxb X uuuubX 0101DX 1111b Xrn—snmex 0000b X 11116 XTn Slale/
Ll Clock 1 Clock Load Block Address in 8 Clocks Load "50h" in 2 Clocks 2 Clocks Jl Clock 2 Clocks
i Host to Device ,‘4 Device to Host

BA = Block Address
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PMC

Pm49FL002 / 004

LPC MODE OPERATION (CONTINUED)

LPC GPIREGISTER READ WAVEFORMS

wx [ U UYWL WL

ya
/
RST# or INIT# _/_/

\/

Memory
Read
Start Cycle

Address

S

SYNC Data TAR Next Start

/L
7/
LFRAME#
////
LAD([3:0]

TAR
\)DODI)/ 010Xb Xllllb Xllllb X 1011b X 1100b XOOOOb Xoomb X 0000b XOOOOb Xllllb XTHVS(ate

0000b ¥ D[3:0] XD[7 4) Y1111 Yrri-state/"\ 0ooop,

1Clock 1 Clock

Load Address "FFBC0100h" in 8 Clocks
From Host to Device

¢
Al

2 Clocks

1Clock Data Out 2 Clocks 2 Clocks 1 Clock
From Device to Host
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PMC

Pm49FL002 / 004

REGISTERS

The Pm49FL002/004 have two registers include the Gen-
eral Purpose Inputs Register (GPI_REG - available in
FWH and LPC modes) and the Block Locking Register
(BL_REG - available in FWH mode only). The GPI_REG
can be read at FFBC0100h in the 4 Gbyte system
memory map. And the BL_REG can be read through
FFBx0002h where x =F - Oh. See Table 8 and 9 for the
address of BL_REG.

GENERAL PURPOSE INPUTS REGISTER

The Pm49FL002/004 contain an 8-bit General Purpose
Inputs Register (GP1_REG) available in FWH and LPC
modes. Only Bit 4 to Bit O are used in current version
and Bit 7 to Bit 5 are reserved for future use. The
GPI_REG is a pass-through register with the value set
by GPI[4:0] pin during power-up. The GPI_REG is used
for system design purpose only, the devices do not use
this register. This register is read only and can be read
at address location FFBC0100h in the 4 GByte system
memory map through a memory read cycle. Refer to
Table 6 for General Purpose Input Register Definition.

BLOCK LOCKING REGISTERS

The devices support block read-lock, write-lock, and lock-
down features through a set of Block Locking Registers.
Each memory block has an associated 8-bit read/writ-
able block locking register. Only Bit 2 to Bit 0 are used
in current version and Bit 7 to Bit 3 are reserved for future
use. The default value of BL_REG is “01h” at power up.
The definition of BL_REG is listed in Table 7. The FWH
Register Configuration Map of Pm49FL002 is shown in
Table 8. The FWH Register Configuration Map of
Pm49FL004 is shown in Table 9. Unused register will be
read as 00h.

Table 6. General Purpose Inputs Register Definition

Bit Bit Name | Function 32-PLCC Pin# 32-VSOP Pin#
75 Reserved - -

4 GPl4 GPI_REG Bit 4 30 6

3 GPI3 GPI_REG Bit 3 3 11

2 GPI2 GPI_REG Bit 2 4 12

1 GPI1 GPI_REG Bit 1 5 13

0 GPIO GPI_REG Bit0 6 14
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PMC Pm49FL002 / 004

REGISTERS (CONTINUED)

Table 7. Block Locking Register Definition

Bit Function
7:3 Reserved
Read-Lock
2 "1" = Prevents read operations in the block where set.
"0" = Normal operation for reads in the block where clear. Default state.
Lock-Down
"1" = Prevents further set or clear operations to the Write-Lock and Read-Lock bits. Lock-
1 Down only can be set, but not cleared. The block will remain locked-down until reset (with
RST# or INIT#), or until the device is power-on reset.
"0" = Normal operation for Write-Lock and Read-Lock bit altering in the block where clear.
Default state.
Write-Lock
0 "1" = Prevents program or erase operations in the block where set. Default state.
"0" = Normal operation for programming and erase in the block where clear.
Data Bit[7:3] Bit 2 Bit1 Bit 0 Resulting Block State
00h 00000 0 0 0 Full access.
01h 00000 0 0 1 Write locked. Default state at power-up.
02h 00000 0 1 0 Locked open (full access locked down).
03h 00000 0 1 1 Write-locked down.
04h 00000 1 0 0 Read locked.
05h 00000 1 0 1 Read and write locked.
06h 00000 1 1 0 Read-locked down.
07h 00000 1 1 1 Read-locked and write-locked down.
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PMC Pm49FL002 / 004

REGISTERS (CONTINUED)

Table 8. Pm49FL002 Block Locking Register Address

. Block Size Protected Block
Register (Kbytes) Address Range Memory Map Address

T_BLOCK_LK 16 3C000h - 3FFFFh FFBF8002h
16 38000h - 3BFFFh

T_MINUSO1_LK 16 34000h - 37FFFh FFBF0002h
16 30000h - 33FFFh
16 2C000h - 2FFFFh

T_MINUS02_LK 16 28000h - 2BEFER FFBE8002h
16 24000h - 27FFFh

T_MINUSO03_LK 16 20000h - 23FFEh FFBEO002h
16 1C000h - 1FFFFh

T_MINUS04_LK 16 18000h - 1BEEEh FFBD8002h
16 14000h - 17FFFh

T_MINUSO05_LK 16 10000h - 13EEEN FFBDO0002h
16 0CO000h - OFFFFh

T_MINUS06_LK 16 08000h - OBEEFER FFBC8002h
16 04000h - 07FFFh

T_MINUSO7_LK 16 00000h - 03EEEh FFBCO0002h

Table 9. Pm49FL004 Block Locking Register Address
Register B(Ilggl;tiisz)e Z:joéfgéidRilr?g: Memory Map Address

T_BLOCK_LK 64 70000h - 7FFFFh FFBF0002h
T_MINUSO1_LK 64 60000h - 6FFFFh FFBEOOO2h
T_MINUSO02_LK 64 50000h - 5FFFFh FFBDO0002h
T_MINUSO03_LK 64 40000h - 4FFFFh FFBC0002h
T_MINUSO04_LK 64 30000h - 3FFFFh FFBB0002h
T_MINUSO5_LK 64 20000h - 2FFFFh FFBA00O2h
T_MINUSO06_LK 64 10000h - 1FFFFh FFB90002h
T_MINUSO7_LK 64 00000h - OFFFFh FFB80002h
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PMC

Pm49FL002 / 004

A/A MUX MODE OPERATION

A/AMUX MODE READ/WRITE OPERATION

The Pm49FL002/004 offers a Address/Address Multi-
plexed (A/A Mux) mode for off-system operation, typi-
cally on an EPROM Programmer, similar to a traditional
Flash memory except the address input is multiplexed.
In the A/A Mux mode, the programmer must drive the
OE# pinto low (V,) for read or WE# pins to low for write
operation. The devices have no Chip Enable (CE#) pin
for chip selection and activation as traditional Flash
memory. The R/C#, OE# and WE# pins are used to ac-
tivate the device and control the power. The 11 multiplex
address pins - A[10:0] and a R/C# pin are used to load
the row and column addresses for the target memory
location. The row addresses (internal address A10 - AO)

are latched on the falling edge of R/C# pin. The column
addresses (internal address A21 - A1l) are latched on
the rising edge of R/C# pin. The Pm49FL002 uses A17
- A0 internally to decode and access the 256 Kbytes
memory space. The Pm49FL004 use A18 - AO respec-
tively.

During a read operation, the OE# signal is used to con-
trol the output of data to the 8 I/O pins - 1/0O[7:0]. During
a write operation, the WE# signal is used to latch the
input data from I/O[7:0]. See Table 10 for Bus Operation
Modes.

Table 10. A/A Mux Mode Bus Operation Modes

Mode RST# OE# WE# Address 110
Standby Vi Vi Vi X High Z
Output Disable Vi Vi X High Z
Reset Vi X X High Z

A2-A21= X,
Al=Vy Aa?]dz Vi Manufacturer ID @
Product Identification Vi Vi Vi Al =V, A0 =V
A2 -A21 =X, . o,
AL=V, AO=V,, Device ID @

Notes:
1. X canbe V, or V.

2. Referto Table 1 for the Manufacturer ID and Device ID of devices.
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PMC

Pm49FL002 / 004

SYSTEM MEMORY MAP

System Memory
(Top 4 MBytes)

FFFFFFFFh

Pm49FL002
(2 Mbits)

FFFC0000h

FFF80000h

PM49FLO04
(4 Mbits)

PM49FLO0S
(8 Mbits)

FFF00000h

FFC00000h

Range for other
FWH Devices

Table 11. System Memory Map
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PMC Pm49FL002 / 004

MEMORY BLOCKS AND ADDRESSES

Table 12. Pm49FL002 Sector/Block Address T able

;'r?)rtde\::vt?cr)i Block B(I:()gl;tiisz)e Sector S?igo;tfsiie Address Range
TBL# Blocgéik()BOOt 16 " " 3C000h - 3FFFFh
Block 14 16 " " 38000h - 3BFFFh
Block 13 16 " " 34000h - 37FFFh
Block 12 16 " " 30000h - 33FFFh
Block 11 16 " " 2C000h - 2FFFFh
Block 10 16 " " 28000h - 2BFFFh
Block 9 16 " " 24000h - 27FFFh
Block 8 16 " " 20000h - 23FFFh
Block 7 16 " " 1C000h - 1FFFFh
WP Block 6 16 " " 18000h - 1BFFFh
Block 5 16 " " 14000h - 17FFFh
Block 4 16 " " 10000h - 13FFFh
Block 3 16 " " 0CO000h - OFFFFh
Block 2 16 " " 08000h - OBFFFh
Block 1 16 " " 04000h - 07FFFh
Sector 3 4 03000h - 03FFFh
Sector 2 4 02000h - 02FFFh
Block 0 16
Sector 1 4 01000h - 01FFFh
Sector 0 4 00000h - 00FFFh
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PMC Pm49FL002 / 004

MEMORY BLOCKS AND ADDRESSES (CONTINUED)

Table 13. Pm49FL004 Sector/Block Address T  able

Hardware Block Size Sector Size
Protection Block (Kbytes) Sector (Kbytes) Address Range
TBL# Block 7 (Boot 64 " " 70000h - 7FFFFh
Block)
Block 6 64 " " 60000h - 6FFFFh
Block 5 64 " " 50000h - 5FFFFh
Block 4 64 " " 40000h - 4FFFFh
Block 3 64 " " 30000h - 3FFFFh
Block 2 64 " " 20000h - 2FFFFh
WP#
Block 1 64 " " 10000h - 1FFFFh
Sector 15 4 OF000h - OFFFFh
Block 0 64
Sector 1 4 01000h - 01FFFh
Sector 0 4 00000h - 0O0FFFh
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Pm49FL002 / 004

COMMAND DEFINITION

Table 14. Software Data Protection Command Definition

1st Bus 2nd Bus 3rd Bus 4th Bus 5th Bus 6th Bus
Command Bus
Sequence Cycle Cycle Cycle Cycle Cycle Cylce Cycle
Addr® Data | Addr Data | Addr Data | Addr Data | Addr Data | Addr Data
Read 1 Addr Dqyr
Chip Erase @ 6 5555h AAh 2AAAh 55h | 5555h 80h |5555h AAh | 2AAAh 55h | 5555h 10h
Sector Erase 6 5555h AAh [2AAAh 55h [5555h 80h |5555h AAh |2AAAh 55h [SA @) 30h
Block Erase 6 5555h AAh 2AAAh 55h |5555h 80h |5555h AAh | 2AAAh 55h | BA ¥ 50h
Byte Program 4 5555h AAh 2AAAh 55h | 5555h AOh | Addr Dy
Product ID Entry 3 5555h AAh 2AAAh 55h | 5555h 90h
Product ID Exit ® 3 5555h AAh 2AAAh 55h | 5555h FOh
Product ID Exit ®) 1 XXXXh FOh

Notes:

1. Chip erase is available in A/A Mux Mode only.
2. Address A[15:0] is used for SDP command decoding internally and A15 must be “0” in FWH/LPC and A/A
Mux modes. A, - A16 = Don't care where A . is the most-significant address of Pm49FLOOx.
3. SA = Sector address to be erased.
4. BA = Block address to be erased.
5. Either one of the Product ID Exit command can be used.
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PMC Pm49FL002 / 004

DEVICE OPERATIONS FLOWCHARTS

AUTOMATIC PROGRAMMING

Start

A
Load Data AAh
> to

Address 5555h

A
Load Data 55h
to
Address 2AAAh

A
Load Data AOh
to
Address 5555h

Address
Increment

A

A
Load Program
Data to
Program Address

P

Y

/07 = Data?
or
I/06 Stop Toggle? No
Yes

Last Address?

Programming
Completed

Chart 1. Automatic Programming Flowchart
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DEVICE OPERATIONS FLOWCHARTS (CONTINUED)

AUTOMATIC ERASE

CHIP ERASE COMMAND

Start

A

Write Chip, Sector,
or Block
Erase Command

>

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data 80h
to
Address 5555h

v

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data 10h
to
Address 5555h )

Data = FFh?
or

I1/06 Stop Toggle?

Erasure
Completed

SECTOR ERASE COMMAND

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data 80h
to
Address 5555h

v

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data 30h
to
SA (1,2,3)

Chart 2. Automatic Erase Flowchart

Notes:
1. Please see Table 12 to Table 13 for
Sector/Block Address Tables.

2. Only erase one sector or one block per
erase operation.

3. When the TBL# pin is pulled low (V,),
the boot block will not be erased.

BLOCK ERASE COMMAND

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data 80h
to
Address 5555h

v

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data 50h
to
BA

1,2,3)
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PMC Pm49FL002 / 004

DEVICE OPERATIONS FLOWCHARTS (CONTINUED)

SOFTWARE PRODUCT IDENTIFICATION ENTRY SOFTWARE PRODUCT IDENTIFICATION EXIT

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data 90h
to
Address 5555h

v

Enter Product
Identification
Mode (1:2)

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data FOh
to
Address 5555h

v

Exit Product
Identification
Mode @

or

Load Data FOh
to
Address XXXXh

Exit Product
Identification
Mode ®

Notes:
1. After entering Product Identification Mode, the Manufacturer ID and the Device ID of Pm49FL00x can be read.

2. Product Identification Exit command is required to end the Product Identification mode and return to standby mode.

3. Either Product Identification Exit command can be used, the device returns to standby mode.

Chart 3. Software Product Identification Entry/Exit Flowchart
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Pm49FL002 / 004

ABSOLUTE MAXIMUM RATINGS @

Temperature Under Bias

-55°C to +125°C

Storage Temperature

-65°C to +150°C

Surface Mount Lead Soldering Temperature

Standard Package

240°C 3 Seconds

Lead-free Package

260°C 3 Seconds

Input Voltage with Respect to Ground on All Pins @

-05VtoV,+05V

All Output Voltage with Respect to Ground

-05V1toV,+05V

Ve @

-05Vto+6.0V

Notes:

1. Stresses under those listed in “Absolute Maximum Ratings” may cause permanent
damage to the device. This is a stress rating only. The functional operation of the device
or any other conditions under those indicated in the operational sections of this specifica-
tion is not implied. Exposure to absolute maximum rating condition for extended periods

may affected device reliability.

2. Maximum DC voltage on input or I/O pins are +6.25 V. During voltage transitioning period,
input or 1/0O pins may overshoot to V¢ + 2.0 V for a period of time up to 20 ns. Minimum
DC voltage on input or I/O pins are -0.5 V. During voltage transitioning period, input or I/O
pins may undershoot GND to -2.0 V for a period of time up to 20 ns.

DC AND AC OPERATING RANGE

Part Number Pm49FL002 Pm49FL004
Operating Temperature 0°C to 70°C 0°C to 70°C
Vcc Power Supply 30V-36V 30V-36V
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PMC Pm49FL002 / 004

DC CHARACTERISTICS

Symbol Parameter Condition Min Typ Max Units
Input Leakage Current for _ _
! (C. ID[3:0] pins Vin=0 V 10 Ve, Vee = Ve mex 100 HA
I Input Leakage Current Vin=0V 10 Ve, Ve = Ve max +1 HA
o Output Leakage Current Vio=0V t0 Ve, Vee = Ve max +1 MA
| Standby V¢ Current FWH4 or LFRAME# =V, 500 A
SB (FWH/LPC Mode) f =33 MHZ, Ve = Ve mex W
| Ready Mode V¢ Current fF\_Nggl I\?ILE!ZIRAM%#;AV'L’ 10 A
RY (FWH/LPC Mode) STy e '
VCC - VCCmax
. FWH4 or LFRAME# =V
Ve Active Read Current C o L
loct (FWHILPC Mode) f= 3_3 MHZ; lour = 0 MA, 2 15 mA
VCC - VCCrmx
lecy @ Vcc Program/Erase Current 7 20 mA
Vi Input Low Voltage -0.5 0.3 V¢ \%
V4 Input High Voltage 0.7 V¢ Ve + 0.5 \%
Vo Output Low Voltage lo. = 2.0 MA, Ve = Ve nin 0.1 V¢ \%
VO—I Output H|gh V0|tage IO‘| =-100 l,lA, VCC = VCC min 0.9 VCC Vv
Note: 1. Characterized but not 100% tested.
AC CHARACTERISTICS
PIN IMPEDANCE (V_.=3.3V,f =1MHz, T=25°C)
Typ Max Units Conditions
Cio® /O Pin Capacitance 12 pF Vio=0V
Cn® Input Capacitance 12 pF Vn=0V
Lpn @ Pin Inductance 20 nH
Notes:

1. These parameters are characterized but not 100% tested.

2. Refer to PCI specification.
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AC CHARACTERISTICS (CONTINUED)

FWH/LPC INTERFACE AC INPUT/OUTPUT CHARACTERISTICS

Symbol Parameter Condition Min Max Units
0 < Vour < 0.3 Vee 12 Ve mA
lops (AC) ﬁi‘g’:}"hing curment {03 Vee < Vour <09 Vee | -17.1 (Ve - Vour) mA
0.7 Ve < Vour < Vee Equation C @
(Test point) Vour = 0.7 Ve -32 Ve mA
Vee > Vour > 0.6 Ve 16 Ve mA
lo (AC) [ Switching current low | 0.6 Ve > Vour > 0.1 Ve -17.1 (Ve - Vour) mA
0.18 Ve > Vour>0 Equation D
(Test point) Vour = 0.18 Ve 38 Ve mA
leL Low clamp current -3<Vp<-1 25+ (Vy+1)/0.015 mA
le High clamp current | Vee +4> V> Vee +1 25+ (V'S‘(_)l\gcc -1/ mA
slewr @ | Output rise slew rate | 0.2 V¢ - 0.6 V¢ load 1 4 Vins
slewf @ | Output fall slew rate | 0.6 V¢ - 0.2 V¢ load 1 4 Vins
Notes:
1. See PCI specification.
2. PCI specification output load is used.
FWH/LPC INTERFACE CLOCK CHARACTERISTICS
Symbol Parameter Min Max Units
tove Clock Cycle Time 30 ns
thicH Clock High Time 11 ns
tLow Clock Low Time 11 ns
Clock Slew Rate 1 4 V/ins
INIT# or RST# Slew Rate 50 mV/ns
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AC CHARACTERISTICS (CONTINUED)

FWH/LPC INTERFACE CLOCK WAVEFORM

0.6V

ccC

0.4 V. p-to-p
(minimum)

............... 0.2 Ve,

FWH/LPC INTERFACE MEASUREMENT CONDITION PARAMETERS

Symbol Value Units
Vot 0.6 Vcc \%
Vot 0.2 V¢c \%
Viest 0.4 V¢c \%
Vyaxt 0.4 V¢c \%
Input Signal Edge Rate 1 Vins

Note: 1. The input test environment is done with 0.1 V¢ of overdrive over V| and V. Timing parameters must
be met with no more overdrive that this. Vy,ax specifies 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 parameter.

FWH/LPC MEMORY READ/WRITE OPERATIONS CHARACTERISTICS

Symbol Parameter Min Max Units
Teve Clock Cycle Time 30 ns
Tsu Input Set Up Time 7 ns
Ty Input Hold Time 0 ns
TuaL Clock to Data Out 2 11 ns
Ton Clock to Active Time (float to active delay) 2 ns
Torr Clock to Inactive Time (active to float delay) 28 ns
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AC CHARACTERISTICS (CONTINUED)

FWH/LPC INPUT TIMING PARAMETERS

CLK \%
t

TEST

Su t

FWHI[3:0] or
LADJ[3:0] INPUT VALID V
(Valid Input Data)

FWH/LPC OUTPUT TIMING PARAMETERS

CLK VTEST
N v

FWH[3:0] or
LADI[3:0]
(Valid Output Data)

FWH[3:0] or
LAD[3:0] —— —
(Float Output Data)

ON
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AC CHARACTERISTICS (CONTINUED)

FWH/LPC RESET OPERATION CHARACTERISTICS

Symbol Parameter Min Max Units
TersT Reset Active Time to V. Stable 1 ms
TkrsT Reset Active Time to Clock Stable 100 us
Trstp Reset Pulse Width 100 ns
Trste Reset Active to Output Float Delay 50 ns
Trst @ Reset Inactive Time to Input Active 1 us

Note: 1. There will be a 10 ps reset latency if a reset procedure is performed during a programming or erase
operation.

FWH/LPC RESET AC WAVEFORMS

J/ /L
7/
¢ T

Il PRST

RST#/INIT# / "

FWHI3:0] or
LADI[3:0]

FWH4 or
LFRAME#

“ Tesre
7

/XXX XX XXX, XXXXKO

RST

A/AMUX MODE INPUT TEST MEASUREMENT CONDITION PARAMETERS

3.0V

Input 15V

AC
Measurement
Level

0.0V

A/AMUX MODE TEST LOAD CONDITION

TO TESTER

TO DUT 4

e,

J_C
l3OLpF
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AC CHARACTERISTICS (CONTINUED)

A/AMUX MODE READ OPERATIONS CHARACTERISTICS

Symbol Parameter Min Max Units
tre Read Cycle Time 270 ns
tacc Address to Output Delay 120 ns
trsT RST# High to Row Address Set-up Time 1 ms
tas R/C# Address Set-up Time 45 ns
tan R/C# Address Hold Time 45 ns
toe OE# to Output Delay 50 ns
tor OE# to Output High Z 0 30 ns
ton Output Hold from OE# or Address, whichever occured first 0 ns
tves Ve Set-up Time 50 V&

A/AMUX MODE READ OPERATIONS AC WAVEFORMS

RSTH# JL
PR S
lrsT trc

ADDRESS ROW ADDRESS i COLUMN ADDRESS><

gLy tas La >
RIC#
tacc™
OE#
L— tog —» .« ty >
WE#
HIGH Z
OuTPUT
OUTPUT VALID
Yyes ’
Vee
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AC CHARACTERISTICS (CONTINUED)

A/AMUX MODE WRITE (PROGRAM/ERASE) OPERA TIONS CHARACTERISTICS

Symbol Parameter Min Max Units
trst RST# High to Row Address Set-up Time 1 ms
tas R/C# Address Set-up Time 50 ns
tan R/C# Address Hold Time 50 ns
town R/C# to WE# High Time 50 ns
toes OE# High Set-up Time 20 ns
toen OE# High Hold Time 20 ns
tos Data Set-up Time 50 ns
ton Data Hold Time 5 ns
twe Write Pulse Width 100 ns
twen Write Pulse Width High 100 ns
tep Byte Programming Time 40 ps
tec Chip, Sector or Block Erase Cycle Time 80 ms
tves Ve Set-up Time 50 ps

A/AMUX MODE WRITE OPERATIONS AC WAVEFORMS

RST# /]
tRST

ADDRESS

tRC ’

ROW ADDRESS COLUMN ADDRESS><

t,g Pt tyPle—t, , —»

AH AH

R/IC#

< tyes > < Lewn Ptoey
OE# 4
< loes
WE#

IGH 2 Pty >
OUTPUT ISI/E]L_J/I
Vee
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AC CHARACTERISTICS (CONTINUED)

A/AMUX MODE BYTE PROGRAM OPERA TIONS AC WAVEFORMS

4-Byte Program Command

onness N YT
5555 2AAA 5555 BYTE ADDRESS

R/IC#
Lyph t
town <ty > g ——p
WE#

OE#

(

t t

DS DH
INPUT VALID
oATA " = v X Sl

A/AMUX MODE CHIP ERASE OPERA TIONS AC WAVEFORMS

le 6-Byte Chip Erase Command

ADDRESS * * * * *
5555 2AAA 5555 5555 2AAA 5555

R/C# \ :
tow twp (€ > Lypy < tec >
WE#

OE# \

S G G0 S T S G
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AC CHARACTERISTICS (CONTINUED)

A/AMUX MODE SECTOR/BLOCK ERASE OPERA TIONS AC WAVEFORMS

6-Byte Block Erase Command

[P »
N * aeeeanan e
5555 2AAA 5555 5555 2AAA SECTOR OR

BLOCK ADDRESS
RIC# \ :

tCWH tWP « > tWPH tEC
WE#

OE# \

bos ton —
DATA IN >< AA >$* 55 >< 80 X AA >< 55 >< 30/50 ><j
A/AMUX MODE TOGGLE BIT ACWAVEFORMS
wooress__ X rom eowm) XX XAXK, KX XX XXX XKXXK
R/IC#
WE# J
tOEH il
toe
108 D Fvw o
Note: 1. Toggling OE# will operate Toggle Bit.
2.1/06 may start and end from “1” or “0” in random.
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AC CHARACTERISTICS (CONTINUED)

A/AMUX MODE DATA# POLLING AC W AVEFORMS

pooness___row Xeowm) ) X XXX XX, X XXX XXX XXX

R/C#

WE# J
tOEH
OE# \ /

<ty
1107 D @ D# >% D# D

Note: Toggling OE# will operate Data# Polling.

PROGRAM/ERASE PERFORMANCE

Parameter Unit Typ Max Remarks
Sector/Block Erase Time ms 50 80 From writing erase command to erase completion
Chip Erase Time ms 50 80 From writing erase command to erase completion

Excludes the time of four-cycle program command

Byte Programming Time HS 25 40 | execution

Note: These parameters are characterized but not 100% tested.

RELIABILITY CHARACTERISTICS @

Parameter Min Typ Unit | Test Method
Endurance 100,000 @ Cycles | JEDEC Standard A117
Data Retention 20 Years |JEDEC Standard A103
ESD - Human Body Model 2,000 >4,000 Volts | JEDEC Standard A114
ESD - Machine Model 200 >400 Volts | JEDEC Standard A115
Latch-Up 100 + lecq mA | JEDEC Standard 78

Notes: 1. These parameters are characterized but not 100% tested.
2. Preliminary specification only and will be formalized after cycling qualification test.
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PACKAGE TYPE INFORMATION

32V

32-Pin Thin Small Outline Package (VSOP - 8 mm x 14 mm)( measure in millimeters)

1.05
¥t 0

Pin 1 1.D.
—] | By 027
— — A 0.17
— —
— —
—/ ——
—] — 8.10 |
[— — 7 90 == i
— — | e
—] — t 0.50
— — BSC
— —
—/ ——
T
¢ 12.50 ) .
12.30
14.20 >
¢ 13.80
1.20 i
MAX f/ & 0.20

32J

f 0.10
L 0.70
0.50

32-Pin Plastic Leaded Chip Carrier (measured in millimeters)

12.57

12.32
11.51

11.35

1101 1]
9/ )

»

[

15.11
14.86

14.05
13.89

ooy

3.56
318 4
2.41
1.93
SEATING

PLANE

v

[ (S

13.46 J
12.45

0.53
033 Tl
0.66
TOP VIEW SIDE VIEW
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REVISION HISTORY

Date Revision No. | Description of Changes Page No.
June, 2002 1.0 Preliminary publication All
July, 2002 1.1 Formal publication All

Revised program and erase time specification 1,41, 44

January, 2003 12 Corrected typo on the part number for Block Locking 23

Register

Removed Pm49FL008 information All
November, 2003 13 Removed inch measurement for package type 45

information

Changed product ordering information for lead-free 14 34

package option T
December, 2003 14

Upgraded guranteed program/erase cycles from 1 a4

50,000 to 100,000 (preliminary) ’
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