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Preliminary Product Specification

Features

¢ In-System Programmable Flash Memory Optimized for
Virtex®-5 FPGA Configuration

e High-Performance FPGA Bitstream Transfer up to
800 Mb/s (50 MHz(1) x 16-bits), Ideal for Virtex-5 FPGA
PCI Express® Endpoint Applications

e MultiBoot Bitstream, Design Revision Storage

e FPGA Configuration Synchronization (READY_WAIT)
Handshake Signal

e ISE® Software Support for In-System Programming via
Xilinx® JTAG Cables(@)

¢ Standard NOR-Flash Interface for Access to Code or
Data Storage

e Operation over Full Industrial Temperature Range
(—40°C to +85°C)

e Common Flash Interface (CFI)

e Low-Power Advanced CMOS NOR-Flash Process

e Endurance of 10,000 Program/Erase Cycles Per Block
o Power Supplies

¢ Industry-Standard Core Power Supply Voltage
(Vpp) = 1.8V

¢ 3.3V, 2.5V, or 1.8V I/O (Vppq) Power Supply Voltage

e Memory Organization
¢+ 128-Mb Main Array Capacity
¢ 16-bit Data Bus

+ Multiple 8-Mb Bank Architecture for Dual
Erase/Program and Read Operation

+ 127 Regular 1-Mb Main Blocks
¢ 4 Small 256-Kb Parameter Blocks
e Synchronous/Asynchronous Read Modes

¢ Power-On in Synchronous Burst Read Mode at up
to 54 MHz

¢ Asynchronous Random Access Time = 85 ns

+ Accelerated Asynchronous Page Read Mode
e Protection

+ Default Block Protection at Power-Up

¢ Hardware Write Protection (when Vpp = Vgg)
e Security

+ Unique Device Number (64-bits)

¢ One-Time-Programmable (OTP) Registers
e Small-Footprint (10 mm x 13 mm) FT64 Packaging

Description

A reliable compact high-performance configuration
bitstream storage and delivery solution is essential for the
high-density Virtex-5 FPGAs. Platform Flash XL is the
industry's highest performing configuration and storage
device and is specially optimized for high-performance
Virtex-5 FPGA configuration and ease-of-use. Platform
Flash XL integrates 128 Mb of in-system programmable
flash storage and performance features for configuration
within a small-footprint FT64 package (Figure 5). Power-on
burst read mode and dedicated I/O power supply enable
Platform Flash XL to mate seamlessly with the native
SelectMap configuration interface of Virtex-5 FPGAs. A

wide, 16-bit data bus delivers the FPGA configuration
bitstream at speeds up to 800 Mb/s without wait states.

Platform Flash XL is a non-volatile flash storage solution,
optimized for FPGA configuration. The device provides a
READY_WAIT signal that synchronizes the start of the FPGA
configuration process, improving both system reliability and
simplifying board design. Platform Flash XL can download an
XC5VLX330 bitstream (79,704,832 bits) in less than 100 ms,
making the configuration performance of Platform Flash XL
ideal for Virtex-5 FPGA Endpoint solutions for PCI Express
and other high-performance applications.

1. System considerations can lower the configuration clock frequency below the maximum clock frequency for the device. To determine the maximum
configuration clock frequency, check the minimum clock period (Tkykn) for the chosen I/O voltage range (Vppgq), the clock High-to-output valid time

(TkHav), and the FPGA SelectMAP setup time.

2. ISE software supports indirect, in-system programming via specific configurations of Virtex-5 FPGAs and Platform Flash XL devices (see "iIMPACT

Programming Solution for Prototype FPGA Designs," page 12).

© 2007-2008 Xilinx, Inc. XILINX, the Xilinx logo, Virtex, Spartan, ISE, and other designated brands included herein are trademarks of Xilinx in the United States and other
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Notes:

1. System considerations can lower the configuration clock frequency below the maximum clock frequency for the device. To determine the
maximum configuration clock frequency, check the minimum clock period (Tkykn) for the chosen I/O voltage range (Vppq), the clock High-
to-output valid time (Txyqy), and the FPGA SelectMAP setup time.

Figure 1: Platform Flash XL Delivers Reliable, High-Performance FPGA Configuration

Platform Flash XL is a single-chip configuration solution with

additional system-level capabilities. A standard NOR flash Platform Flash XL Virtex-5 FPGA

interface (Figure 2) and support for common flash interface
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Figure 3: Indirect Programming Solution for Platform Flash XL
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Flash Memory Architecture Overview

Platform Flash XL is a 128-Mb (8 Mb x 16) non-volatile flash
memory. The device is in-system programmable with a 1.8V
core (Vpp) power supply. A separate I/O (Vppgq) power supply
enables I/O operation at 3.3V, 2.5V, or 1.8V. An optional 9V
Vpp power supply can accelerate factory programming.

A common flash interface (CFI) provides access to device
memory (Figure 3, page 2). Moreover, Platform Flash XL
supports multiple read modes. A 23-bit address bus
provides random read access to each 16-bit word. Four
words occupy each page for accelerated page mode reads.
The device powers-up in a synchronous burst read mode
capable of sequential read rates up to 54 MHz.

Platform Flash XL has a multiple-bank architecture. An array of
131 individually erasable blocks are divided into 16, 8-Mb
banks. Fifteen main banks contain uniform blocks of

64 Kwords, and one parameter bank contains seven main

blocks of 64 Kwords, plus four parameter blocks of 16 Kwords.

Note: The device is electronically erasable at the block level and
programmable on a word-by-word basis.

The multiple-bank architecture allows dual operations —
read operations can occur on one bank while a program or
erase operation occurs in a different bank. However, only
one bank at a time is allowed to be in program or erase
mode. Burst reads are allowed to cross bank boundaries.

Table 1 summarizes the bank architecture, and the memory
map is shown in Figure 4, page 4. The parameter blocks are
located at the top of the memory address space in Platform
Flash XL.

Table 1: Bank Architecture

Number Bank Size PaBrlz:)n;I((e;er Main Blocks

P | awons | {Deoed | (e
Bank 1 8 Mbits - 8 piocks of
Bank 2 8 Mbits - 8 pocks of
Bank 3 8 Mbits - 8 piocks of
Bank 14 8 Mbits - 8 piocks of
Bank 15 8 Mbits - 8 piocks of

Each block can be erased separately. Erase operations can
be suspended in order to perform a program or read operation
in any other block and then resumed. Program operations can

be suspended to read data at any memory location except for
the one being programmed, and then resumed.

Program and erase commands are written to the command
interface of the memory. An internal program/erase
controller takes care of the timing necessary for program
and erase operations. The end of a program or erase
operation can be detected and any error conditions
identified in the status register. The command set required
to control the memory is consistent with JEDEC standards.

The device supports synchronous burst read and
asynchronous read from all blocks of the memory array. At
power-up, the device is configured for synchronous read. In
synchronous burst read mode, data is output on each clock
cycle at frequencies of up to 54 MHz. The synchronous
burst read operation can be suspended and resumed.

When the bus is inactive during asynchronous read
operations, the device automatically switches to an
automatic standby mode. In this condition the power
consumption is reduced to the standby value, and the
outputs are still driven.

Platform Flash XL features an instant, individual block-
locking scheme, allowing any block to be locked or unlocked
with no latency, and enabling instant code and data
protection. All blocks have three levels of protection. Blocks
can be locked and locked-down individually preventing any
accidental programming or erasure. There is an additional
hardware protection against program and erase: when Vpp
= Vpp|k all blocks are protected against program or erase.
All blocks are locked at power-up.

The device features a separate region of 17 programmable
registers whose values can be protected against further
programming changes. Sixteen of these registers are each
128-bits in size, with the 17t register subdivided into two 64-
bit registers. One of the 64-bit registers contains a factory
preprogrammed, unique device number, permanently
protected against modification. The second 64-bit register is
user-programmable.

All bits within these registers (except for the permanently-
protected unique number register) are one-time-
programmable (OTP) — each bit can be programmed only
once from a one-value to a zero-value.

Two protection lock registers can be programmed to lock any
of the 17 protectable registers against further changes. One
protection lock register contains bits that determine the
protection state of the two special 64-bit registers. The bit
corresponding to the unique device number register is pre-
programmed to ensure the unique device number register is
permanently protected against modification. The second
protection lock register contains OTP bits that correspond
the protection state each of the remaining 16 registers.

Platform Flash XL is available in a 10 x 13 mm, 1.0 mm-pitch
FT64 package and supplied with all the bits erased (set to '1').
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64 Kword
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64 Kword
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7 Main
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8 Main
Blocks

8 Main
Blocks

8 Main
Blocks

8 Main
Blocks
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Figure 4: Platform Flash XL Memory Map

(Address Lines A22 — A0)
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Pinout and Signal Descriptions

See Figure 5 and Table 2 for a logic diagram and brief overview of the signals connected to this device.

Table 2: Signal Names

Signal Name Function Direction
A22-A0 Address Inputs Inputs
) Data Input/Outputs,
DQ15-DQO Command Inputs Vo
E Chip Enable Input
G Output Enable Input
W Write Enable Input
RP Reset Input
WP Write Protect Input
K Clock Input
L Latch Enable Input
READY_WAIT Ready/Wait I/0
Vop Supply Voltage -
Supply Voltage for _
Vbpa Input/Output Buffers
Optional(!) Supply
Vpp Voltage for Fast -
Program and Erase
Vss Ground -
Ground Input/output _
Vssa Supply
Not Connected
NC Internally B
Notes:

1. Typically, Vpp is tied to the Vppq supply on a board. See the Vpp
Program Supply Voltage section for alternate options.

Address Inputs (A22-A0)

The Address inputs select the words in the memory array to
access during Bus Read operations. During Bus Write
operations they control the commands sent to the
Command Interface of the Program/Erase Controller.

Data Inputs/Outputs (DQ15-DQO)

The Data I/0 output the data stored at the selected address
during a Bus Read operation or input a command or the
data to be programmed during a Bus Write operation.

Chip Enable (E)

The Chip Enable input activates the memory control logic,
input buffers, decoders and sense amplifiers. When Chip
Enable is at V| and Reset is at V|4, the device is in active
mode. When Chip Enable is at V|, the memory is

Vob  Voba  Vep

16

23
A22-A0 ¢> <:¢:>DQ15—DQO
w —O
E —O
READY_WAIT
G —O Platform
o Flash XL
RP —O
wp —O)
L —O
K
VSS VSSQ DS617_05_053008

Figure 5: Logic Diagram

deselected, the outputs are high impedance, and the power
consumption is reduced to the standby level.

Output Enable (G)

The Output Enable input controls data outputs during the
Bus Read operation of the memory. Before the start of the
first address latching sequence (FALS), the Output Enable
input must be held Low before the clock starts toggling.

Write Enable (W)

The Write Enable input controls the Bus Write operation of
the memory’s Command Interface. The data and address
inputs are latched on the rising edge of Chip Enable or
Write Enable, whichever occurs first.
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1. See the FT64/FTG64 package specifications at http://www.xilinx.com/support/documentation/package_specifications.htm.

Figure 6: FT64 Package Connections (Top View through Package)

Write Protect (WP)

Write Protect is an input that gives an additional hardware
protection for each block. When Write Protect is at V), the
Lock-Down is enabled, and the protection status of the
Locked-Down blocks cannot be changed. When Write
Protect is at V|4, the Lock-Down is disabled, and the
Locked-Down blocks can be locked or unlocked.

Reset (RP)

The Reset input provides a hardware reset of the memory.
When Reset is at V,, the memory is in reset mode: the
outputs are high impedance, and the current consumption is
reduced to the Reset supply current Ipp,. After Reset all
blocks are in the Locked state, and the Configuration
Register is reset. When Reset is at V|4, the device is in
normal operation. Exiting reset mode the device enters the
synchronous read mode and the FALS is executed.
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Latch Enable (L)

Latch Enable latches the address bits on its rising edge.
The address latch is transparent when Latch Enable is at

V|_ and inhibited when Latch Enable is at V|4.

The Latch Enable (L) signal must be held at V| during the

power-up phase, during the FALS restart phase and
through the entire FALS.

In asynchronous mode, the address is latched on L going
High. or addresses are sent continuously if L is held Low.
During Write operations, L can be tied Low (V,,) to allow the

addresses to flow through.

Table 3: Latch Enable Logic Levels in Synchronous

and Asynchronous Modes

Operation Asynchronous Synchronous
Bus Read X ViH
Bus Write X or toggling X or toggling
Address Latch Toggling Toggling
Standby X X
Reset ViH ViH
FALS V4 V4
Power-up ViH ViH
Clock (K)

The Clock input synchronizes the memory to the FPGA
during synchronous read operations. The address is
latched on a Clock edge (rising or falling, according to the
configuration settings) when Latch Enable is at V. Clock is
ignored during asynchronous read and in write operations.

Ready/Wait (READY_WAIT)

Caution! The READY_WAIT requires an external pull-up
resistor to Vppq. The external pull-up resistor must be
sufficiently strong to ensure a clean, Low-to-High transition
within less than one microsecond (Tryrt) When the
READY_WAIT pin is released to a high-impedance state.

READY_WAIT can perform one of two functions. By default,
READY_WAIT is an input/open-drain ready signal
coordinating the initiation of the device's synchronous read
operation with the start of an FPGA configuration sequence.
Optionally, READY_WAIT can be dynamically configured as
an output wait signal, indicating a wait condition during a
synchronous read operation.

Upon a power-on reset (POR) or RP-pin reset event, the
device drives READY_WAIT to V,,_until the device is ready to
initiate a synchronous read or receive a command. When the
device reaches an internal ready state from a reset condition,
READY_WAIT is released to a high-impedance state (an
external pull-up resistor to Vppq is required to externally pull
the READY_WAIT signal to a valid input High). The device
waits until the READY_WAIT input becomes a valid input
High before permitting a synchronous read or accepting a
command. Connecting the READY_WAIT to the FPGA

INIT_B pin in a wired-and circuit creates a handshake
coordinating the initiation of the device synchronous read
with the start of the FPGA configuration sequence.

When READY_WAIT is an input/open-drain ready signal, the
system can drive READY_WAIT to V| _to reinitiate a
synchronous read operation. A valid address must be provided
to the device for a reinitiated synchronous read operation.

Optionally, READY_WAIT can be configured as an output
signaling a wait condition during a synchronous read
operation. The wait condition indicates a clock cycle during
which the output data is not valid. When configured as an
output wait signal, READY_WAIT is high impedance when
Chip Enable is at V| or Output Enable is at V. Only when
configured as a wait signal, READY_WAIT can be configured
to be active during the wait cycle or one clock cycle in
advance, and the READY_WAIT polarity can be configured.

Vpp Supply Voltage
Vpp provides the power supply to the internal core of the

memory device and is the main power supply for all
operations (Read, Program and Erase).

Vpbpaq Supply Voltage

Vppq provides the power supply to the I/O pins and enables
all outputs to be powered independently of Vpp.

Vpp Program Supply Voltage

Vpp is either a control input or a power supply pin, selected
by the voltage range applied to the pin.

If Vpp is kept in a low voltage range (0V to Vppq), Vpp is
seen as a control input. In this case a voltage lower than
Vppk gives absolute protection against program or erase,
while Vpp in the Vpp4 range enables these functions. Vpp is
only sampled at the beginning of a program or erase — a
change in its value after the operation starts does not have
any effect, and all program or erase operations continue.

If Vpp is in the range of Vppy, the signal acts as a power
supply pin. In this condition Vpp must be stable until the
Program/Erase algorithm is completed.

Vgs Ground

Vgs Ground is the reference for the core supply and must
be connected to the system ground.

Vgsq Ground

Vggq Ground is the reference for the input/output circuitry
driven by Vppq. Vgsq must be connected to Vgg.

Note: Each device in a system should have Vpp, Vppq and Vpp
decoupled with a 0.1 puF ceramic capacitor close to the pin (high-

frequency, inherently low-inductance capacitors should be placed
as close as possible to the package). The PCB track widths should
be sufficient to carry the required Vpp program and erase currents.
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FPGA Configuration Overview

Platform Flash XL enables the rich set of Virtex-5 FPGA
configuration features without additional glue logic. The

device delivers the FPGA bitstream at power-on through a

16-bit data bus at data rates up to 800 Mb/s. Virtex-5
FPGAs can also be configured from one of many
design/revision bitstreams stored in the device. These
revision bitstreams are accessed through the Virtex-5
family’s MultiBoot addressing and fallback features
available in specific system configurations with Platform
Flash XL. For detailed descriptions of the Virtex-5 FPGA
configuration features and configuration procedure, see

The FPGA and Platform Flash XL release their
respective INIT_B and READY_WAIT pins,
synchronizing the start of the configuration process.

The FPGA samples its mode pins to determine its
configuration mode.

The device latches its starting address for its impending
burst read operation.

Each 16-bit word of the bitstream is synchronously
transferred from the device to the FPGA at each rising
edge of the configuration clock.

UG191, Virtex-5 FPGA Configuration User Guide. 6. The FPGA begins operation and asserts DONE to

At a high level, the general procedure for FPGA indicate the completion of the configuration procedure.

configuration from Platform Flash XL is as follows: Platform Flash XL(1) can configure the Virtex-5 FPGA using

1. A system event, such as power-up, initiates the FPGA either Master BPI-Up(®), Slave-SelectMAP, or Master-
configuration process. SelectMAP configuration modes (Slave-SelectMAP mode
is recommended). See Table 4 for a summary of attributes
for different configuration modes and memories.

Table 4: Virtex-5 FPGA Configuration Mode Overview

Platform Flash XL Third-Party Standard BPI

Standard BPI Flash Flash
Compatibility Mode (85-ns Access Time)

Master-BPI mode

High-Performance
Configuration Mode

Slave-SelectMAP mode

FPGA Configuration Mode Master-BPl mode

Guaranteed Bitstream
Transfer Bandwidth at Best 800 Mb/s() 248 Mb/s(2) 112 Mb/s®)
Clock Setting

Power Sequence Immunity 4 Special precautions required | Special precautions required®
Multipurpose FPGA Pins
Actively Used During 17(6) 46 46

Configuration(®)

Xilinx Support 4 v For limited setups(?)
MultiBoot Capable v v v
Notes:

1. External configuration clock source frequency = 50 MHz.

2. Bandwidth considers Virtex-5 FPGA FyccktoL = +50%. BitGen ConfigRate = 31.

3. Bandwidth considers Virtex-56 FPGA FycckToL = +50%. BitGen ConfigRate = 21, bpi_page_size = 4, bpi_1st_read_cycle = 3. First word
access time = 85 ns; Page word access = 25 ns.

4. The Platform Flash XL can only delay the start of the FPGA configuration process by holding its READY_WAIT pin Low when both its Vpp
and Vppq power supplies have risen and triggered a POR before the FPGA releases its INIT_B pin. On the other hand, when the Platform
Flash XL Vpp is the last power supply to rise in the system, the FPGA can power on, the FPGA INIT_B pin can pull High, and the FPGA can
start counting forward its BPI read address before the Platform Flash XL has initiated a POR and becomes ready to output data. For details,
see the Power-On Sequence Precautions description in the Byte Peripheral Interface Parallel Flash Mode section of the Virtex-5 FPGA
Configuration User Guide.

5. Number of multipurpose pins is in addition to dedicated configuration pins. See “Pin Definitions” in UG195, Virtex-5 FPGA Packaging and
Pinout Specification, for pin types.

6. If using the indirect BPI programming solution, 46 multipurpose FPGA pins are active during programming in addition to the dedicated
configuration pins.

7. See XAPP973, Indirect Programming of BPI PROMs with Virtex-5 FPGASs.

1. Platform Flash XL does not support FPGA configuration in the following modes: JTAG, Master-Serial, Slave-Serial, Master-SPI, and Master-BPI-Down.

2. BPI-Up = Byte (or word) peripheral interface in which the flash read address counts upward during the configuration process. For details, see the
Virtex-56 FPGA Configuration User Guide.
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Slave-SelectMAP Configuration Mode

Platform Flash XL achieves maximum configuration
performance when the Virtex-5 FPGA is in Slave-
SelectMAP configuration mode. In the Slave-SelectMAP
mode, a stable, external clock source can drive the
synchronous bitstream transfer from the device to the
Virtex-5 FPGA up to the maximum burst read frequency
(TcLk)- See the SelectMAP Configuration Interface section
in the Virtex-5 FPGA Configuration User Guide for details of
the Slave-SelectMAP mode.

In the Slave-SelectMAP configuration mode, the
configuration sequence is as follows:

1. A system event such as power-up initiates the FPGA
configuration process. External passive components
default the device for output read operation.

2. The FPGA and Platform Flash XL release their
respective INIT_B and READY_WAIT pins,
synchronizing the start of the configuration process.

3. The FPGA samples its mode pins to determine the
Slave-SelectMAP configuration mode.

4. The device latches its starting address from the default,
static state of the address bus for its impending burst
read operation.

5. Each 16-bit word of the bitstream is synchronously
transferred from the device to the FPGA at each rising
edge of the configuration clock. An external clock
source is required to drive the configuration clock.

6. The FPGA begins operation and asserts DONE to
indicate the completion of the configuration procedure.

The Virtex-5 family’s Slave-SelectMAP configuration mode
includes the following significant features and requirements:

e A external clock source drives the synchronous
bitstream transfer resulting in a precise FPGA
configuration time.

e On-board pull-up or pull-down resistors set the device
control pins for output read mode.

e On-board pull-up or pull-down resistors set the device
burst read start address.

Note: The Virtex-5 FPGA fallback feature is disabled in the
Slave-SelectMAP mode.

Figure 7, page 10 shows an example connection of a
Virtex-5 FPGA connected to a Platform Flash XL for Slave-
SelectMAP configuration mode.
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Notes:

1.

The JTAG connections are shown for a simple, single-device JTAG scan chain. When multiple devices are on the JTAG scan chain, use the
proper IEEE Std. 1149.1 daisy-chain technique to connect the JTAG signals. The TCK signal integrity is critical for JTAG operation. Route,
terminate, and if necessary, buffer the TCK signal appropriately to ensure signal integrity for the devices in the JTAG scan chain.

The FPGA mode (M[2:0]) pins are shown set to Slave-SelectMAP mode (110). The implementation of a board-level option that enables the
user to change the FPGA mode pins to JTAG mode (101) is strongly recommended to enable full JTAG-based debug capability for the FPGA
during design prototyping. B

CCLK signal integrity is critical. Route and terminate the CCLK signal appropriately to ensure good signal integrity at the XCF128X K pin and
at the FPGA CCLK pin.

The iIMPACT software requires the Virtex-5 FPGA’s I0_L9P_CC_GC_4 connection to the device’s L pin to support JTAG-based indirect
programming.

The FPGA HSWAPEN pin is tied to ground in this sample schematic. HSWAPEN can alternatively be tied High. Review the FPGA data sheet
for the affect of the alternate HSWAPEN setting.

The Virtex-5 FPGA does not support AES decryption in the 16-bit wide configuration mode shown in this sample schematic. Thus, the VBATT
decryptor key battery power supply is unused and is tied to GND.

The FPGA RS[1:0] pins are not connected in this sample schematic. The RS[1:0] pins can be connected to Platform Flash XL address pins
for MultiBoot reconfiguration.

DONE LED lights when DONE is High. INIT_B/CRC-Error LED lights when INIT_B is Low. Adjust the LED circuits and pull-up values for
desired lighting results.

Each Platform Flash XL address pin requires a separate pull-down resistor to GND to ensure the XCF128X flash latches the zero address at
the start of configuration.

Figure 7: Example Connections for High-Performance Virtex-5 Family Slave-SelectMIAP Mode Configuration from

Platform Flash XL with JTAG-Based Programming Support
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Alternate Configuration Modes

Platform Flash XL is optimized for the Virtex-5 FPGA Slave-
SelectMAP configuration mode. Alternatively, Platform Flash
XL can configure a Virtex-5 FPGA via the Master-SelectMAP
or Master-BPI-Up mode, albeit with compromises.

Master-SelectMap Mode

Platform Flash XL connectivity for Master-SelectMAP mode
is similar to the Slave-SelectMAP mode; however, there are
a few key differences. For Master-SelectMAP mode:

e Mode pins (M[2:0]) must be properly set for Master-
SelectMAP mode.

e The FPGA drives the configuration clock (CCLK) — no
external clock source is needed.

e The FPGA master configuration clock tolerance
(FmcckToL) limits the nominal configuration clock
frequency setting to 31 MHz or slower.

e The Virtex-5 FPGA fallback feature is available in the
Master-SelectMAP mode.

Master-BPI-Up Mode

Platform Flash XL has a standard flash interface compatible
with the Master-BPI-Up configuration mode. The key
requirements for FPGA configuration from Platform Flash
XL via the Master-BPI-Up mode include:

e Mode pins (M[2:0]) must be set for Master-BPI-Up mode.

e Special control of the power supply sequence or delay
of the FPGA configuration process can be required to
ensure power-on readiness of the Platform Flash XL
before the FPGA BPI address sequence.

e FPGA drives the configuration clock (CCLK) — no
external clock source is needed.

e The FPGA master configuration clock tolerance
(FmcckTou) limits the nominal configuration clock
frequency setting to 31 MHz or slower (which is at least
twice as fast as most standard flash PROMSs).

e The Virtex-5 FPGA fallback feature is available in the
Master-BPI-Up mode.

See UG438, Platform Flash XL User Guide, for additional
information on using the Platform Flash XL with the FPGA in
Master-BPI-Up mode.
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Programming Overview

Programming solutions satisfying the requirements for each
product phase are available for Platform Flash XL. ISE
software provides integrated programming support for the
FPGA design engineer in the prototyping environment.
Third-party programming support is also available for the
demands of the manufacturing environments.

iIMPACT Programming Solution for
Prototype FPGA Designs

Xilinx ISE software has integral support for in-system
programming enabling rapid develop-program-and-test
cycles for prototype FPGA designs. The software can
compile the FPGA design into a configuration bitstream and
program the bitstream into a Platform Flash XL in-system
via a Xilinx JTAG cable (Figure 8).

The iIMPACT software tool within the ISE software suite
formats the FPGA user design bitstream into a flash
memory image file and programs the device via a Xilinx
JTAG cable connection to the JTAG port of the Virtex-5
FPGA. For the programming process, the IMPACT software
first downloads a pre-built bitstream containing an in-
system programming engine into the Virtex-5 FPGA. Then,
the iIMPACT software indirectly programs the FPGA user
design bitstream into a Platform Flash XL via the in-system
programming engine in the Virtex-5 FPGA.

/ISE Foundation Software\

Note: For iMPACT software indirect in-system programming
support, a specific set of connections is required between the
Virtex-5 FPGA and Platform Flash XL. See Figure 7, page 10 for
recommended connections. IMPACT supports reading and writing
of only the main memory array. IMPACT does not support reading
or writing of special data registers, for example, electronic
signature codes, protection registers, or OTP registers.

Production Programming Solutions

For the requirements of manufacturing environments,
multiple solutions exist for programming Platform Flash XL.
Programming support is available for the common
production programming platforms.

Note: Check with the third-party vendor for the availability of
Platform Flash XL programming support.

Device Programmers

Device programmers can gang program a high volume of
Platform Flash XL in an minimum of time. Third-party device
programmer vendors, such as BPM Microsystems, support
programming of Platform Flash XL.

See http://www.xilinx.com/support/programr/dev_sup.htm
for a sample list of third-party programmer vendors
supporting Platform Flash XL.

Virtex-5 FPGA

'
'

Platform Flash XL

............

: Control _ jemm e
Indirect, H : ‘
In-System, i Address | .  FPGADesign !
Programming ! i (.bit) File :
Engine Data/Commands ' i

Y

.................

............

| Compile Design | Board
i Design (.bit) 1 Xilinx JTAG Cable
File : for programming
: ! prototype designs IEEE
e, K »| 1149.1
1 (JTAG)
: Port
iIMPACT Software
| Format File |
| Program File U

DS617_08_101508

Figure 8: Integrated FPGA Design and In-System Programming Solution for Platform Flash XL
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Bus Operations

There are six standard bus operations that control the
device: Bus Read, Bus Write, Address Latch, Output
Disable, Standby and Reset (Table 5).

Bus Read

Bus Read operations are used to output the contents of the
Memory Array, Electronic Signature, Status Register and
Common Flash Interface. Both Chip Enable and Output
Enable must be at V|_in order to perform a read operation.
The Chip Enable input should be used to enable the device.
Output Enable should be used to gate data onto the output.
The data read depends on the previous command written to
the memory (see "Command Interface," page 14).

Bus Write

Bus Write operations write commands to the memory or
latch Input Data to be programmed. A Bus Write operation
is initiated when Chip Enable and Write Enable are at V,_
with Output Enable at V,y. Commands, Input Data and
Addresses are latched on the rising edge of Write Enable or
Chip Enable, whichever occurs first. The addresses can be
latched prior to the write operation by toggling Latch Enable
(when Chip Enable is at V).

The Latch Enable signal can also be held at V,_by the
system, but then the system must guarantee that the
address lines remain stable for at least Tyyyax-

Note: Typically glitches of less than 5 ns on Chip Enable or
Write Enable are ignored by the memory and do not affect Bus
Write operations.

Table 5: Bus Operations(1)

Address Latch

Address latch operations input valid addresses. Both Chip
enable and Latch Enable must be at V|_during address
latch operations. Addresses are latched on the rising edge
of Latch Enable.

Output Disable

The outputs are held at high impedance when Output
Enable is at V.

Standby

Standby disables most of the internal circuitry allowing a
substantial reduction of the current consumption. The
memory is in standby when Chip Enable and Reset are at
V4. Power consumption is reduced to the standby level
Ipps, and the outputs are set to high impedance
independently from Output Enable or Write Enable. If Chip
Enable switches to V| during a program or erase operation,
the device enters Standby mode when finished with the
program or erase operation.

Reset

During Reset mode, the memory is deselected and the
outputs are high impedance. The memory is in Reset mode
when Reset is at V) . Power consumption is reduced to the
Reset level independently from Chip Enable, Output Enable
or Write Enable. If Reset is pulled to Vgg during a Program
or Erase, this operation is aborted and the memory content
is no longer valid.

Operation E G | W L RP READY_WAITE2 DQ15-DQO
CR4 =1 CR4=0
Bus Read Vie | Vil | Vig | Vi@ | vy Hi-Z - Data output
Bus Write Vi | Vin | Vie | Vil® | Vi Hi-Z - Data input
Address Latch Vi X |Vig!| ViL | Vi Hi-Z - Data output or Hi-Z(5)
OutputDisable | V. | Viy | Vim | X | Vi Hi-Z Hi-Z Hi-Z
Standby Vih | X | X | X | vy Hi-Z Hi-Z Hi-Z
Reset X X X X v, ©) v, - Hi-Z
FALS Vi | Vi | Vin| Vi ViH Hi-Z - Data output
Notes:

X = Don't care.

L can be tied to V) if the valid address was previously latched.
Depends on G.

No ok owN -~

If READY_WAIT is configured as an output wait signal (CR4 = 0), then the CR10 Configuration Register bit defines the signal polarity.
READY_WAIT is configured using the CR4 Configuration Register bit.

The Configuration Register reverts to its default value after a Low logic level (V,,) is detected on the RP pin.
READY_WAIT pin used as an output. READY_WAIT goes Low Tp gy after RP goes Low.
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Command Interface

All Bus Write operations to the memory are interpreted by
the Command Interface. Commands consist of one or more
sequential Bus Write operations. An internal Program/Erase
Controller handles all timings and verifies the correct
execution of the program and erase commands. The
Program/Erase Controller provides a Status Register whose
output can be read at any time to monitor the progress or the
result of the operation.

The Command Interface is set to synchronous read mode
when power is first applied, when exiting from Reset, or
whenever Vpp falls below its power-down threshold.
Command sequences must be followed exactly — any invalid
combination of commands are ignored.

Table 6 provides a summary of the Command Interface codes.

Table 6: Command Codes

Hex Code Command

01h Block Lock Confirm

03h Set Configuration Register Confirm

10h Alternative Program Setup

20h Block Erase Setup

2Fh Block Lock-Down Confirm

40h Program Setup

50h Clear Status Register

Block Lock Setup, Block Unlock Setup, Block Lock

60h Down Setup and Set Configuration Register Setup

70h Read Status Register

80h Buffer Enhanced Factory Program Setup

90h Read Electronic Signature

98h Read CFI Query

BOh Program/Erase Suspend

BCh Blank Check Setup

CcOh Protection Register Program

CBh Blank Check Confirm

Program/Erase Resume, Block Erase Confirm,
DOh Block Unlock Confirm, Buffer Program or Buffer
Enhanced Factory Program Confirm

E8h Buffer Program

FFh Read Array

Read Array Command

The Read Array command returns the addressed bank to
Read Array mode. One Bus Write cycle is required to issue
the Read Array command. After a bank is in Read Array
mode, subsequent read operations output data from the
memory array.

A Read Array command can be issued to any bank while
programming or erasing in another bank. If the Read Array
command is issued to a bank currently executing a program
or erase operation, the bank returns to Read Array mode
but the program or erase operation continues; however the
data output from the bank is not guaranteed until the
program or erase operation finishes. The read modes of
other banks are not affected.

Read Status Register Command

The device contains a Status Register used to monitor
program or erase operations.

The Read Status Register command is used to read the
contents of the Status Register for the addressed bank. One
Bus Write cycle is required to issue the Read Status
Register command. After a bank is in Read Status Register
mode, subsequent read operations output the contents of
the Status Register.

The Status Register data is latched on the falling edge of
Chip Enable or Output Enable. Either Chip Enable or Output
Enable must be toggled to update the Status Register data.

The Read Status Register command can be issued at any
time, even during program or erase operations. The Read
Status Register command only changes the read mode of
the addressed bank. The read modes of other banks are not
affected. Only Asynchronous Read and Single
Synchronous Read operations should be used to read the
Status Register.

A Read Array command is required to return the bank to
Read Array mode.

See Table 11, page 23 for the description of the Status
Register Bits.

Read Electronic Signature Command

The Read Electronic Signature command is used to read the
Manufacturer and Device Codes, Lock Status of the
addressed bank, Protection Register, and Configuration
Register. One Bus Write cycle is required to issue the Read
Electronic Signature command. After a bank is in Read
Electronic Signature mode, subsequent read operations in
the same bank output the Manufacturer Code, Device Code,
Lock Status of the addressed bank, Protection Register, or
Configuration Register (see Table 10, page 22).

The Read Electronic Signature command can be issued at any
time, even during program or erase operations, except during
Protection Register Program operations. Dual operations
between the Parameter bank and the Electronic Signature
location are not allowed (see Table 17, page 36 for details).

If a Read Electronic Signature command is issued to a bank
executing a program or erase operation, the bank enters
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into Read Electronic Signature mode. Subsequent Bus
Read cycles output Electronic Signature data, and the
Program/Erase controller continues to program or erase in
the background.

The Read Electronic Signature command only changes the
read mode of the addressed bank. The read modes of other
banks are not affected. Only Asynchronous Read and
Single Synchronous Read operations should be used to
read the Electronic Signature. A Read Array command is
required to return the bank to Read Array mode.

Read CFl Query Command

The Read CFI Query command is used to read data from
the Common Flash Interface (CFI). One Bus Write cycle is
required to issue the Read CFI Query command. After a
bank is in Read CFI Query mode, subsequent Bus Read
operations in the same bank read from the Common Flash
Interface. The Read CFI Query command can be issued at
any time, even during program or erase operations.

If a Read CFI Query command is issued to a bank executing
a program or erase operation, the bank enters into Read
CFI Query mode. Subsequent Bus Read cycles output CFI
data, and the Program/Erase controller continues to
program or erase in the background.

The Read CFI Query command only changes the read
mode of the addressed bank. The read modes of other
banks are not affected. Only Asynchronous Read and
Single Synchronous Read operations should be used to
read from the CFI. A Read Array command is required to
return the bank to Read Array mode. Dual operations
between the Parameter Bank and the CFI memory space
are not allowed (see Table 17, page 36 for details).

See "Appendix B: Common Flash Interface," page 65,
Table 36, page 65, through Table 45, page 70, Table 38,
Table 38 for details on the information contained in the
Common Flash Interface memory area.

Clear Status Register Command

The Clear Status Register command can be used to reset
(set to ‘0’) all error bits (SR1, 3, 4 and 5) in the Status
Register. One Bus Write cycle is required to issue the Clear
Status Register command. The Clear Status Register
command does not affect the read mode of the bank.

The error bits in the Status Register do not automatically
return to ‘0’ when a new command is issued. The error bits
in the Status Register should be cleared before attempting a
new program or erase command.

Block Erase Command

The Block Erase command is used to erase a block. It sets
all the bits within the selected block to ‘1°. All previous data
in the block is lost.

If the block is protected, then the erase operation aborts,
data in the block is not changed, and the Status Register
outputs the error.

Two Bus Write cycles are required to issue the command.

e The first bus cycle sets up the Block Erase command.

e The second latches the block address and starts the
Program/Erase Controller.

If the second bus cycle is not the Block Erase Confirm code,
Status Register bits SR4 and SR5 are set and the
command is aborted.

After the command is issued, the bank enters Read Status
Register mode, and any read operation within the
addressed bank outputs the contents of the Status Register.
A Read Array command is required to return the bank to
Read Array mode.

During Block Erase operations, the bank containing the
block being erased only accepts the Read Array, Read
Status Register, Read Electronic Signature, Read CFI
Query, and Program/Erase Suspend command; all other
commands are ignored.

The Block Erase operation aborts if Reset (RP) goesto V.
As data integrity cannot be guaranteed when the Block
Erase operation is aborted, the block must be erased again.

Refer to "Dual Operations and Multiple Bank Architecture,”
page 35 for detailed information about simultaneous
operations allowed in banks not being erased.

Typical Erase times are given in Table 21, page 44.

See Figure 42, page 75, for a suggested flowchart for using
the Block Erase command.

Blank Check Command

The Blank Check command is used to check whether a Block
is completely erased. Only one block at a time can be
checked. To use the Blank Check command, Vpp must be
equal to Vppy. If Vpp is not equal to Vppy, the device ignores
the command and no error is shown in the Status Register.

Two bus cycles are required to issue the Blank Check
command:

e The first bus cycle writes the Blank Check command
(BCh) to any address in the block to be checked.

e The second bus cycle writes the Blank Check Confirm
command (CBh) to any address in the block to be
checked and starts the Blank Check operation.

If the second bus cycle is not Blank Check Confirm,
Status Register bits SR4 and SR5 are set to '1', and the
command aborts.

After the command is issued, the addressed bank
automatically enters the Status Register mode and further
reads within the bank output the Status Register contents.
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The only operation permitted during Blank Check is Read
Status Register. Dual Operations are not supported while a
Blank Check operation is in progress. Blank Check
operations cannot be suspended and are not allowed while
the device is in Program/Erase Suspend.

The SR7 Status Register bit indicates the status of the
Blank Check operation in progress:

e SR7 ='0"indicates that the Blank Check operation is
still ongoing.

e SR7 ="1"indicates that the operation is complete.

The SR5 Status Register bit goes High (SR5 ='1") to
indicate that the Blank Check operation has failed.

At the end of the operation the bank remains in the Read
Status Register mode until another command is written to
the Command Interface.

See Figure 39, page 72, for a suggested flowchart for using
the Blank Check command.

Typical Blank Check times are given in Table 21, page 44.

Program Command

The program command is used to program a single word to the
memory array. If the block being programmed is protected,
then the Program operation aborts, data in the block is not
changed, and the Status Register outputs the error.

Two Bus Write cycles are required to issue the Program
Command.

e The first bus cycle sets up the Program command.

e The second latches the address and data to be
programmed and starts the Program/Erase Controller.

After the programming starts, read operations in the bank
being programmed output the Status Register content.

During a Program operation, the bank containing the word
being programmed only accepts the Read Array, Read
Status Register, Read Electronic Signature, Read CFI
Query and Program/Erase Suspend command; all other
commands are ignored. A Read Array command is required
to return the bank to Read Array mode.

Refer to "Dual Operations and Multiple Bank Architecture,"
page 35 for detailed information about simultaneous
operations allowed in banks not being programmed.

Typical Program times are given in Table 21, page 44.

The Program operation aborts if Reset (RP) goes to V.. As
data integrity cannot be guaranteed when the Program
operation is aborted, the word must be reprogrammed.

See Figure 38, page 71, for the flowchart for using the
Program command.

Buffer Program Command

The Buffer Program Command makes use of the device’s
32-word Write Buffer to speed up programming. Up to 32
words can be loaded into the Write Buffer. The Buffer
Program command dramatically reduces in-system
programming time compared to the standard non-buffered
Program command.

Four successive steps are required to issue the Buffer
Program command:

1. The first Bus Write cycle sets up the Buffer Program
command. The setup code can be addressed to any
location within the targeted block.

After the first Bus Write cycle, read operations in the
bank output the contents of the Status Register. Status
Register bit SR7 should be read to check that the buffer
is available (SR7 = 1). If the buffer is not available (SR7
= 0), the Buffer Program command must be re-issued to
update the Status Register contents.

2. The second Bus Write cycle sets up the number of
words to be programmed. Value n is written to the same
block address, where n + 1 is the number of words to be
programmed.

3. Atotal of n + 1 Bus Write cycles are used to load the
address and data for each word into the Write Buffer.
Addresses must lie within the range from the start
address to the start address + n, where the start
address is the location of the first data to be
programmed. Optimum performance is obtained when
the start address corresponds to a 32-word boundary.

4. The final Bus Write cycle confirms the Buffer Program
command and starts the program operation.

All the addresses used in the Buffer Program operation
must lie within the same block. Invalid address
combinations or failing to follow the correct sequence of Bus
Write cycles sets an error in the Status Register and aborts
the operation without affecting the data in the memory array.

If the block being programmed is protected, an error is set in
the Status Register, and the operation aborts without
affecting the data in the memory array.

During Buffer Program operations, the bank being
programmed only accepts the Read Array, Read Status
Register, Read Electronic Signature, Read CFl Query and
Program/Erase Suspend command; all other commands
are ignored.

Refer to "Dual Operations and Multiple Bank Architecture,”
page 35 for detailed information about simultaneous
operations allowed in banks not being programmed.

See Figure 40, page 73, for a suggested flowchart on using
the Buffer Program command.
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Buffer Enhanced Factory Program Command

The Buffer Enhanced Factory Program command has been
specially developed to speed up programming in
manufacturing environments where the programming time
is critical. The command is used to program one or more
Write Buffer(s) of 32 words to a block. After the device
enters Buffer Enhanced Factory Program mode, the Write
Buffer can be reloaded any number of times as long as the
address remains within the same block. Only one block can
be programmed at a time.

If the block being programmed is protected, then the
Program operation aborts, data in the block is not changed,
and the Status Register outputs the error.

The use of the Buffer Enhanced Factory Program command
requires certain operating conditions:

e Vpp must be set to Vppy.

e Vpp must be within operating range.

e Ambient temperature Ty, must be 30°C +10°C.
e The targeted block must be unlocked.

e The start address must be aligned with the start of a
32- word buffer boundary.

e The address must remain the Start Address
throughout programming.

Dual operations are not supported during the Buffer
Enhanced Factory Program operation, and the command
cannot be suspended.

The Buffer Enhanced Factory Program Command consists
of three phases: Setup, Program and Verify, and Exit (refer
to Table 8, page 21 for detail information).

Setup Phase

The Buffer Enhanced Factory Program command requires
two Bus Write cycles to initiate the command:

e The first Bus Write cycle sets up the Buffer Enhanced
Factory Program command.
e The second Bus Write cycle confirms the command.

After the confirm command is issued, read operations
output the contents of the Status Register.

Caution! The read Status Register command must not be
issued as it is interpreted as data to program.

The Status Register Program/Erase Controller (P/E.C). Bit
SR7 should be read to check that the P/E.C. is ready to
proceed to the next phase.

If an error is detected, SR4 goes High (set to ‘1’) and the
Buffer Enhanced Factory Program operation is terminated.
See "Status Register," page 23 for details on the error.

Program and Verify Phase

The Program and Verify Phase requires 32 cycles to program
the 32 words to the Write Buffer. Data is stored sequentially,
starting at the first address of the Write Buffer until the Write

Buffer is full (32 words). To program less than 32 words, the
remaining words should be programmed with FFFFh.

Four successive steps are required to issue and execute the
Program and Verify Phase of the command.

1. One Bus Write operation is used to latch the Start
Address and the first word to be programmed. The
Status Register Bank Write Status bit SRO should be
read to check that the P/E.C. is ready for the next word.

2. Each subsequent word to be programmed is latched
with a new Bus Write operation. The address must
remain the Start Address as the P/E.C. increments the
address location.If any address not in the same block
as the Start Address is given, the Program and Verify
Phase terminates. Status Register bit SR0 should be
read between each Bus Write cycle to check that the
P/E.C. is ready for the next word.

3. After the Write Buffer is full, the data is programmed
sequentially to the memory array. After the program
operation, the device automatically verifies the data and
reprograms if necessary.

The Program and Verify phase can be repeated without
re-issuing the command to program an additional 32-
word locations as long as the address remains in the
same block.

4. Finally, after all words, or the entire block are
programmed, one Bus Write operation must be written
to any address outside the block containing the Start
Address to terminate Program and Verify Phase.

Status Register bit SRO must be checked to determine
whether the program operation is finished. The Status
Register can be checked for errors at any time but must be
checked after the entire block is programmed.

Exit Phase

Status Register P/E.C. bit SR7 is set to ‘1’ when the device
exits the Buffer Enhanced Factory Program operation and
returns to Read Status Register mode. A full Status
Register check should be done to ensure that the block is
successfully programmed. See "Status Register," page 23
for more details.

For optimum performance, the Buffer Enhanced Factory
Program command should be limited to a maximum of 100
program/erase cycles per block. If this limit is exceeded, the
internal algorithm continues to work properly, but some
degradation in performance is possible. Typical program
times are given in Table 21, page 44.

See Figure 46, page 79, for a suggested flowchart on using
the Buffer Enhanced Factory Program command.

Program/Erase Suspend Command

The Program/Erase Suspend command is used to pause a
Program or Block Erase operation. The command can be
addressed to any bank.
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The Program/Erase Resume command is required to
restart the suspended operation. One Bus Write cycle is
required to issue the Program/Erase Suspend command.
After the Program/Erase Controller pauses, bits SR7, SR6
and/or SR2 of the Status Register are set to ‘1.

The following commands are accepted during
Program/Erase Suspend:

e Program/Erase Resume

¢ Read Array (data from erase-suspended block or
program-suspended word is not valid)

¢ Read Status Register
e Read Electronic Signature
e Read CFI Query

Additionally, if the suspended operation is a Block Erase,
then the following commands are also accepted:

o Clear Status Register

e Program (except in erase-suspended block)

e Buffer Program (except in erase suspended blocks)
e Block Lock

o Block Lock-Down

e Block Unlock

e Set Configuration Register

During an erase suspend, the block being erased can be
protected by issuing Block Lock or Block Lock-Down
commands. When the Program/Erase Resume command is
issued, the operation completes.

It is possible to accumulate multiple suspend operations.
For example, suspend an erase operation, start a
program operation, suspend the program operation, then
read the array.

If a Program command is issued during a Block Erase
Suspend, the erase operation cannot be resumed until the
program operation is complete.

The Program/Erase Suspend command does not change
the read mode of the banks. If the suspended bank is in
Read Status Register, Read Electronic Signature or Read
CFI Query mode, the bank remains in that mode and
outputs the corresponding data.

Refer to "Dual Operations and Multiple Bank Architecture,"
page 35 for detailed information about simultaneous
operations allowed during Program/Erase Suspend.

During a Program/Erase Suspend, the device can be
placed in standby mode by taking Chip Enable to V .
Program/erase is aborted if Reset (RP) goes to V).

See Figure 41, page 74, and Figure 43, page 76, for
flowcharts for using the Program/Erase Suspend command.

Program/Erase Resume Command

The Program/Erase Resume command is used to restart the
program or erase operation suspended by the Program/Erase
Suspend command. One Bus Write cycle is required to issue
the command and can be issued to any address.

The Program/Erase Resume command does not change
the read mode of the banks. If the suspended bank is in
Read Status Register, Read Electronic Signature or Read
CFI Query mode, the bank remains in that mode and
outputs the corresponding data.

If a Program command is issued during a Block Erase
Suspend, then the erase cannot be resumed until the
program operation is complete.

See Figure 41, page 74, and Figure 43, page 76, for
flowcharts for using the Program/Erase Resume command.

Protection Register Program Command

The Protection Register Program command is used to
program the user one-time-programmable (OTP) segments of
the Protection Register and the two Protection Register Locks.

The device features 16 OTP segments of 128 bits and one
OTP segment of 64 bits (Figure 9, page 22). The segments
are programmed one word at a time. When shipped, all bits
in the segment are set to ‘1’. The user can only program the
bits to ‘0’.

Two Bus Write cycles are required to issue the Protection
Register Program command:

e The first bus cycle sets up the Protection Register
Program command.

e The second latches the address and data to be
programmed to the Protection Register and starts the
Program/Erase Controller.

Read operations to the bank being programmed output the
Status Register content after the program operation starts.
Attempting to program a previously protected Protection
Register results in a Status Register error.

The Protection Register Program cannot be suspended.
Dual operations between the Parameter Bank and the
Protection Register memory space are not allowed (see
Table 17, page 36, for details).

The two Protection Register Locks are used to protect the
OTP segments from further modification. The protection of
the OTP segments is not reversible. Refer to Figure 9,

page 22, and Table 10, page 22, for details on the Lock bits.

See Figure 45, page 78, for a flowchart for using the
Protection Register Program command.

Set Configuration Register Command

The Set Configuration Register command is used to write a
new value to the Configuration Register. Two Bus Write cycles
are required to issue the Set Configuration Register command:
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e The first cycle sets up the Set Configuration Register
command and the address corresponding to the
Configuration Register content.

e The second cycle writes the Configuration Register
data and the confirm command.

The Configuration Register data must be written as an
address during the bus write cycles, that is AO = CRO,

A1 =CR1, ..., A15 = CR15. Addresses A16—A22 are
ignored. Read operations output the array content after the
Set Configuration Register command is issued.

The Read Electronic Signature command is required to
read the updated contents of the Configuration Register.

Block Lock Command

The Block Lock command is used to lock a block and
prevent program or erase operations from changing the
contents. All blocks are locked after power-up or reset.

Two Bus Write cycles are required to issue the Block
Lock command:

e The first bus cycle sets up the Block Lock command.

e The second Bus Write cycle latches the block address
and locks the block.

The lock status can be monitored for each block using the
Read Electronic Signature command. Table 18, page 38

shows the Lock Status after issuing a Block Lock command.

After being set, the Block Lock bits remain set even after a
hardware reset or power-down/power-up. They are cleared
by a Block Unlock command.

Refer to "Block Locking," page 37 for a detailed explanation.
See Figure 44, page 77, for a flowchart for using the Lock
command.

Block Unlock Command

The Block Unlock command is used to unlock a block,
allowing the block to be programmed or erased.

Two Bus Write cycles are required to issue the Block Unlock
command:

e The first bus cycle sets up the Block Unlock command.

e The second Bus Write cycle latches the block address
and unlocks the block.

The lock status can be monitored for each block using the
Read Electronic Signature command. Table 18, page 38
shows the protection status after issuing a Block Unlock
command.

Refer to the "Block Locking," page 37 for a detailed
explanation and Figure 44, page 77, for a flowchart for
using the Block Unlock command.

Block Lock-Down Command

The Block Lock-Down command is used to lock down a
locked or unlocked block.

A locked-down block cannot be programmed or erased. The
lock status of a locked-down block cannot be changed when
WP is Low (at V). When WP is High (at V), the Lock-
Down function is disabled, and the locked blocks can be
individually unlocked by the Block Unlock command.

Two Bus Write cycles are required to issue the Block Lock-
Down command:

e The first bus cycle sets up the Block Lock-Down
command.

e The second Bus Write cycle latches the block address
and locks-down the block.

The lock status can be monitored for each block using the
Read Electronic Signature command.

Locked-Down blocks revert to the Locked (and not Locked-
Down) state when the device is reset on power-down.
Table 18 shows the Lock Status after issuing a Block Lock-
Down command.

Refer to "Block Locking", for a detailed explanation and
Figure 44, for a flowchart for using the Lock-Down command.
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Table 7: Standard Commands(1)

Bus Operations

()]
Commands § First Cycle Second Cycle
© Op. Add. Data Op. Add. Data
Read Array 1+ Write BKA FFh Read WA RD
Read Status Register 1+ Write BKA 70h Read BKA®) SRD
g%i‘;ti'r‘zc"onic 1+ Write BKA 90h Read BKA® ESD
Read CFI Query 1+ Write BKA 98h Read BKA®2) QD
Clear Status Register 1 Write X 50h - - -
Block Erase Write BKA or BA®) 20h Write BA DOh
Program Write BKA or WA®) | 40h or 10h Write WA PD
Buffer Program(4) Write BA E8h Write BA n
n+4 Write PA4 PD; Write PA, PD,
Write PA 44 PDp.1 Write X DOh
Program/Erase Suspend 1 Write X BOh - - -
Program/Erase Resume 1 Write X DOh - - -
ﬁ:g;er‘;triﬁ“ Register 2 Write PRA coh Write PRA PRD
g’g;gfgrﬁgura“m 2 Write CRD 60h Write CRD 03h
Block Lock 2 Write BKA or BA®) 60h Write BA 01lh
Block Unlock Write BKA or BA®) 60h Write BA DOh
Block Lock-Down Write BKA or BA®) 60h Write BA 2FH

Notes:

1. X =Don't Care, WA = Word Address in targeted bank, RD =Read Data, SRD =Status Register Data, ESD = Electronic Signature Data, QD
=Query Data, BA =Block Address, BKA = Bank Address, PD = Program Data, PA = Program address, PRA = Protection Register Address,
PRD = Protection Register Data, CRD = Configuration Register Data.

2. Must be same bank as in the first cycle. The signature addresses are listed in Table 9, page 21.

w

Any address within the bank can be used.

4. n+1 is the number of words to be programmed.
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Table 8: Factory Commands

° Bus Write Operations(1)
]
Command Phase E First Second Third Final — 1 Final
© | Add. | Data | Add. | Data | Add. | Data Add.  Data | Add. Data
Blank Check 2 BA BCh BA CBh - - - - - -
BKA
Setup 2 or 80h | WA, DOh - - - - - -
WAR)
Buffer Enhanced Proaram/
FaCtory Program Vef?fy(s) >32 WA‘I PD1 WA1 PD2 WA1 PD3 WA1 PD31 WA1 PD32
. NOT
Exit 1 BA,®) X - - - - - - - -
Notes:
1. WA = Word Address in targeted bank, BKA = Bank Address, PD =Program Data, BA = Block Address, X = Don’t Care.
2. Any address within the bank can be used.
3. The Program/Verify phase can be executed any number of times as long as the data is to be programmed to the same block.
4. WA, is the Start Address, NOT BA1 = Not Block Address of WA;.
Table 9: Electronic Signature Codes
Code Address (h) Data (h)
Manufacturer Code Bank Address + 000 0049
Device Code Bank Address + 001 506B
Locked 0001
Unlocked 0000
Block Protection Block Address + 002
Locked and Locked-Down 0003
Unlocked and Locked-Down 0002
Configuration Register Bank Address + 005 CRM
) ] Factory Default 0002
Protection Register PRO Lock Bank Address + 080
OTP Area Permanently Locked 0000

Protection Register PRO

Bank Address + 081
Bank Address + 084

Unique Device Number

Bank Address + 085

Bank Address + 088 OTP Area
Protection Register PR1 through PR16 Lock Bank Address + 089 PRLDM
Protection Registers PR1-PR16 Bank Address + 08a OTP Area

Bank Address + 109

Notes:
CR = Configuration Register, PRLD = Protection Register Lock Data.
The iIMPACT software does not support reading of the electronic signature codes.

1.
2.
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Table 10: Protection Register Locks
Lock
Number | Address Bits
bit 0 Preprogrammed to protect Unique Device Number, address 81h to 84h in PRO
Lock 1 80h bit 1 Protects 64 bits of OTP segment, address 85h to 88h in PRO
bits 2to 15 | Reserved
bit 0 Protects 128 bits of OTP segment PR1
bit 1 Protects 128 bits of OTP segment PR2
bit 2 Protects 128 bits of OTP segment PR3
Lock 2 89h - -
bit 13 Protects 128 bits of OTP segment PR14
bit 14 Protects 128 bits of OTP segment PR15
bit 15 Protects 128 bits of OTP segment PR16

Description

109h | PR16

A

User Programmable OTP

102h

91h | PR1

User Programmable OTP -

Protection 8ah <
Register Lock 89h [15[14[13[12|11|10[ 9(8 | 7|6 |5]|4|3|2]| 1|0

88h [PRO

User Programmable OTP -
85h

84h

A

Unique Device Number
81lh

80h Protection Register Lock 110

DS617_41_101508
Notes:
1. The iMPACT software does not support reading or writing of the protection register locks, OTP fields, or unique device number.
Figure 9: Protection Register Memory Map
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Status Register

The Status Register provides information on the current or
previous program or erase operations. A Read Status
Register command is issued to read the contents of the
Status Register, refer to "Read Status Register Command,”
page 14 for more details. To output the contents, the Status
Register is latched and updated on the falling edge of the
Chip Enable or Output Enable signals and can be read until
Chip Enable or Output Enable returns to V.

The Status Register can only be read using single
asynchronous or synchronous reads. Bus Read operations
from any address within the bank always read the Status
Register during program and erase operations if no Read
Array command is issued.

Table 11: Status Register Bits

The various bits convey information about the status and
any errors of the operation. Bits SR7, SR6, SR2 and SRO
give information on the status of the device and are set and
reset by the device. Bits SR5, SR4, SR3 and SR1 give
information on errors and are set by the device but must be
reset by issuing a Clear Status Register command or a
hardware reset.

If an error bit is set to ‘1’, the Status Register should be
reset before issuing another command.

The bits in the Status Register are summarized in Table 11.

: Logic .
Bit Name Type Level() Definition
1 Ready
SR7 P/E.C. Status Status
‘0’ Busy
1 Erase suspended
SR6 Erase Suspend Status Status
‘0’ Erase In progress or completed
1 Erase/blank check error
SR5 Erase/glank Check Error
tatus ‘0" Erase/blank check success
1 Program error
SR4 Program Status Error
‘0’ Program success
1 Vpp invalid, abort
SR3 Vpp Status Error
‘0’ Vpp OK
1 Program suspended
SR PrograSm Suspend Status 9 p
tatus ‘0’ Program In progress or completed
1 Program/erase on protected block, abort
SR1 Block Protection Status Error -
‘0’ No operation to protected block
SR7="1 Not allowed
T SR7 = ‘0’ Program or erase operation in a bank other
- than the addressed bank
Bank Write Status Status
SR7 =1 No program or erase operation in the device
IOI . .
SR7 = ‘0’ Program or erase operation in addressed
bank
SRO
SR7="1 Not allowed
. v SR7 =0 The device is NOT ready for the next Buffer
Multiple Word Program - loading or is going to exit the BEFP mode
Status (Buffer Enhanced Status
Factory Program mode) SR7="1 The device has exited the BEFP mode
IOI . .
SR7 =0 The device is ready for the next Buffer
loading
Notes:

1. Logic level '1'is High, '0' is Low.

Program/Erase Controller Status Bit (SR7)

The Program/Erase Controller Status bit indicates whether

the Program/Erase Controller is active or inactive in any
bank. When this bit is Low (set to ‘0’), the Program/Erase
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Controller is active; when the bit is High (set to ‘1°), the
controller is inactive, and the device is ready to process a
new command.

The Program/Erase Controller Status bit is Low immediately
after a Program/Erase Suspend command was issued until
the controller pauses. After the Program/Erase Controller
pauses the bit is High.

Erase Suspend Status Bit (SR6)

The Erase Suspend Status bit indicates that an erase
operation is suspended. When this bit is High (set to ‘1’), a
Program/Erase Suspend command was issued and the

memory is waiting for a Program/Erase Resume command.

The Erase Suspend Status bit should only be considered
valid when the Program/Erase Controller Status bit is High
(Program/Erase Controller inactive). SR6 is set within the
Erase Suspend Latency time of the Program/Erase
Suspend command being issued; therefore, the memory
can still complete the operation rather than entering the
Suspend mode.

When a Program/Erase Resume command is issued, the
Erase Suspend Status bit returns Low.

Erase/Blank Check Status Bit (SR5)

The Erase/Blank Check Status bit is used to identify if an
error occurred during a Block Erase operation. When this bit
is High (set to ‘1’), the Program/Erase Controller applied the
maximum number of pulses to the block and still failed to
verify that it erased correctly.

The Erase/Blank Check Status bit should be read after the
Program/Erase Controller Status bit is High (Program/Erase
Controller inactive).

The Erase/Blank Check Status bit is also used to indicate
whether an error occurred during the Blank Check
operation. If the data at one or more locations in the block
where the Blank Check command was issued is different
from FFFFh, SR5 is set to '1'.

After set High, the Erase/Blank Check Status bit must be set
Low by a Clear Status Register command or a hardware
reset before a new erase command is issued; otherwise, the
new command appears to fail.

Program Status Bit (SR4)

The Program Status bit is used to identify if there is an error
during a program operation. This bit should be read after the
Program/Erase Controller Status bit is High (Program/Erase
Controller inactive).

When the Program Status bit is High (set to ‘1), the
Program/Erase Controller applied the maximum number of
pulses to the word and still failed to verify that it
programmed correctly.

Attempting to program a '1' to an already programmed bit
while Vpp = Vppy also sets the Program Status bit High. If
Vpp is different from Vppy, SR4 remains Low (setto '0"), and
the attempt is not shown.

After set High, the Program Status bit must be set Low by a
Clear Status Register command or a hardware reset before
a new program command is issued; otherwise, the new
command appears to fail.

Vpp Status Bit (SR3)

The Vpp Status bit is used to identify an invalid voltage on
the Vpp pin during program and erase operations. The Vpp
pin is only sampled at the beginning of a program or erase
operation. Program and erase operations are not
guaranteed if Vpp becomes invalid during an operation.

When the Vpp Status bit is Low (set to ‘0’), the voltage on
the Vpp pin was sampled at a valid voltage.

When the Vpp Status bit is High (set to ‘1°), the Vpp pin has
a voltage below the Vpp Lockout Voltage (Vpp| k)- the
memory is protected and program and erase operations
cannot be performed.

After set High, the Vpp Status bit must be set Low by a Clear
Status Register command or a hardware reset before a new
program or erase command is issued; otherwise, the new
command appears to fail.

Program Suspend Status Bit (SR2)

The Program Suspend Status bit indicates that a program

operation is suspended. This bit should only be considered
valid when the Program/Erase Controller Status bit is High
(Program/Erase Controller inactive).

When the Program Suspend Status bit is High (setto ‘1°), a
Program/Erase Suspend command was issued, and the
memory is waiting for a Program/Erase Resume command.

SR2 is set within the Program Suspend Latency time of the
Program/Erase Suspend command being issued; therefore,
the memory can still complete the operation rather than
entering the Suspend mode.

When a Program/Erase Resume command is issued, the
Program Suspend Status bit returns Low.
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Block Protection Status Bit (SR1)

The Block Protection Status bit is used to identify if a
Program or Block Erase operation tried to modify the
contents of a locked or locked-down block. When this bit is
High (set to ‘1’), a program or erase operation was
attempted on a locked or locked-down block.

After set High, the Block Protection Status bit must be set
Low by a Clear Status Register command or a hardware
reset before a new program or erase command is issued;
otherwise, the new command appears to fail.

Bank Write/Multiple Word Program Status
Bit (SR0O)

The Bank Write Status bit indicates whether the addressed
bank is busy performing a write or is ready to accept a new
write command (a program or erase command). In Buffer
Enhanced Factory Program mode, the Multiple Word

Program bit shows if the device is ready to accept a new
word to be programmed to the memory array.

The Bank Write Status bit should only be considered valid
when the Program/Erase Controller Status SR7 is Low
(setto ‘0).

When both the Program/Erase Controller Status bit and the
Bank Write Status bit are Low (set to ‘0’), the addressed
bank is executing a program or erase operation. When the
Program/Erase Controller Status bit is Low (set to ‘0’) and
the Bank Write Status bit is High (set to ‘1’), a program or
erase operation is being executed in a bank other than the
one being addressed.

In Buffer Enhanced Factory Program mode, if Multiple Word
Program Status bit is Low (set to ‘0’), the device is ready for
the next word; if the Multiple Word Program Status bit is
High (set to ‘1’) the device is not ready for the next word.

For further details on how to use the Status Register, see
the Flowcharts and Pseudocodes provided in "Appendix C:
Flowcharts and Pseudocodes," page 71.
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Configuration Register

The Configuration Register is used to configure the type of bus access that the memory performs. Refer to "Read Modes,"
page 34 for details on read operations.

The Configuration Register is set through the Command Interface using the Set Configuration Register command. After a
reset or power-up, the device is configured for Synchronous Read (CR15 = 0). The Configuration Register bits (Table 12,
page 26) specify the selection of the burst length, burst type, burst X latency, and read operation. Refer to Figure 10,
page 28 and Figure 11, page 30 for examples of synchronous burst configurations.

Table 12: Configuration Register Bits

Bits Description Value Description
0 Synchronous Read (default)
CR15 Read mode
1 Asynchronous Read
CR14 Reserved 0
010 2 clock latency(1)
011 3 clock latency
100 4 clock latency
CR13-CR11 Clock Latency 101 5 clock latency
110 6 clock latency
111 7 clock latency (default)
Other configurations reserved
0 READY_WAIT with Wait function (CR4 = 0) is active Low
CR10 Wait Polarity
1 READY_WAIT with Wait function (CR4 = 0) is active High (default)
CR9 Data output 0 Data held for 1 clock cycle (default)
configuration 1 Data held for 2 clock cycles(!)
0 Wait active during wait state
CR8 Wait Configuration
1 Wait active 1 clock cycle before wait state (default)
0 Reserved
CR7 Burst Type -
1 Sequential (default)
) 0 Falling clock edge
CR6 Valid Clock Edge —
1 Rising clock edge (default)
CR5 Reserved 0 -
0 READY_WAIT signal has the Wait function
CR4 Device_ready - -
1 READY_WAIT signal has the Ready function (default)
0 Wra
CR3(2) Wrap burst P
1 No wrap (default)
001 4 words
010 8 words
CR2-CR0® Burst Length
011 16 words
111 Continuous (default)

Notes:

1. The combination X-Latency = 2, Data held for two clock cycles and Wait active one data cycle before the WAIT state is not supported.

2. CRS3(wrap/no wrap) bit has no effect when CR2-CRO (burst length) bits are set to continuous burst mode. Platform Flash XL wraps to the first
memory address after the device outputs the data from the last memory address.
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Read Mode Select Bit (CR15)

The Read Select bit, CR15, is used to switch between
Asynchronous and Synchronous Read operations. When
this bit is set to ‘1’, read operations are asynchronous; when
set to ‘0’, read operations are synchronous.

Synchronous Burst Read is supported in both parameter
and main blocks and can be performed across banks.

On reset or power-up, the Read Select bit is set to ‘0’ for
synchronous access.

X-Latency Bits (CR13-CR11)

The X-Latency bits are used during Synchronous Read
operations to set the number of clock cycles between the
address being latched and the first data becoming available
(Figure 10). For correct operation the X-Latency bits can
only assume the values listed in Table 12, page 26.

Table 13 shows how to set the X-Latency parameter, taking
into account the speed class of the device and the frequency
used to read the flash memory in synchronous mode.

Table 13: X-latency Settings

Fmax Txmin X-Latency min
30 MHz 33 ns 3
40 MHz 25ns 4
54 MHz 19ns 5

Wait Polarity Bit (CR10)

The Wait Polarity bit is used to set the polarity of the
READY_WAIT signal used in Synchronous Burst Read
mode (with CR4 = 0). During this mode, the READY_WAIT
signal indicates whether the data output is valid or a WAIT
state must be inserted.

When the Wait Polarity bit is at '0', the READY_WAIT signal
is active Low. When this bit is set to '1', the READY_WAIT
signal is active High.

The CR10 Configuration Register bit becomes “don't care” if
CR4 is set to ‘1’, in which case the READY_WAIT pin
behaves like a READY pin (default value).

Data Output Configuration Bit (CR9)

The Data Output Configuration bit is used to configure the
output to remain valid for either one or two clock cycles
during synchronous mode. When this bit is ‘0’, the output
data is valid for one clock cycle; when the bit is ‘1’, the
output data is valid for two clock cycles.

The Data Output Configuration must be configured using
the following condition:

tk > tkqv + tavk_cru

where:

tk is the clock period

tquvk_cpu is the data setup time required by the
system CPU

tkqv is the clock to data valid time.

If this condition is not satisfied, the Data Output
Configuration bit should be set to 1’ for two clock cycles
(Figure 10, page 28).

Wait Configuration Bit (CR8)

The Wait Configuration bit is used to control the timing of
the READY_WAIT signal when configured as an output with
the Wait function (in Synchronous Burst Read mode).

When READY_WAIT is asserted, data is not valid; when
READY_WAIT is deasserted, data is valid.

When the Wait Configuration bit is Low (reset to ‘0’), the
READY_WAIT signal (configured as an output with the Wait
function) is asserted during the WAIT state. When the Wait
Configuration bit is High (set to ‘1’), the READY_WAIT
output pin is asserted one data cycle before the WAIT state.

Burst Type Bit (CR7)

The Burst Type bit determines the sequence of addresses
read during Synchronous Burst Read operations. This bit is
High (set to ‘1’) as the memory outputs from sequential
addresses only.

See Table 14, page 29, for the sequence of addresses
output from a given starting address in sequential mode.

Valid Clock Edge Bit (CR6)

The Valid Clock Edge bit (CR6) is used to configure the
active edge of the Clock (K) during synchronous read
operations. When this bit is Low (set to ‘0’), the falling edge
of the Clock is the active edge; when High (set to ‘1°), the
rising edge of the Clock is the active edge.

READY_WAIT Bit (CR4)

The READY_WAIT Configuration Register bit is a user-
configurable bit. The default value is ‘1’, where the
READY_WAIT signal is configured as an input with the
Ready function (CR4 ="1"). This particular configuration
allows the use of the READY_WAIT signal for handshaking
during the configuration sequence and during a Reset (RP)
pulse as the device holds the pin Low until the entire internal
configuration of the device finishes. With CR4 = 1, the
external pin can also be used by the end user to retrigger the
first address latching sequence (FALS), simply by applying a
High, a Low, and then a High pulse on the READY_WAIT
pin. See "First Address Latching Sequence," page 41.

When CR4 ='0', the READY_WAIT signal assumes the
standard WAIT functionality.
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Wrap Burst Bit (CR3)

The Wrap Burst bit (CR3) is used to select between wrap
and no wrap. Synchronous burst reads can be confined
inside the 4, 8 or 16-word boundary (wrap) or overcome the
boundary (no wrap). When this bit is Low (set to ‘0’), the
burst read wraps. When it is High (set to ‘1’), the burst read
does not wrap.

Burst Length Bits (CR2-CRO0)

The Burst Length bits are used to set the number of words
to be output during a Synchronous Burst Read operation as
result of a single address latch cycle. These bits can be set
for 4 words, 8 words, 16 words or continuous burst, where
all the words are read sequentially. In continuous burst
mode, the burst sequence can cross bank boundaries.

In continuous burst mode, or 4, 8 or 16 words no-wrap,
depending on the starting address, the device asserts the
WAIT signal to indicate that a delay is necessary before the
data is output.

If the starting address is shifted by 1, 2 or 3 positions from
the four-word boundary, WAIT is asserted for 1, 2 or 3 clock
cycles, respectively, when the burst sequence crosses the
first 16-word boundary, to indicate that the device needs an
internal delay to read the successive words in the array.
WAIT is asserted only once during a continuous burst
access. See also Table 14, page 29.

CR14 and CR5 are reserved for future use.

- X-latency |
3rd ¢ycle ath cycle
K - \_ \_
7 \
E \
L -/
A22—-A0 X VALID ADDRESS X
TDELAY TAVKfCPU TQVKﬁCPU - > TK
- T - T -l T

DQ15-DQO

ACC

KQv QVK_CPU

VALID DATA A VALID DATA x

DS617_42_032508

Figure 10: X-Latency and Data Output Configuration Example
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Table 14: Burst Type Definition

(] Sequence
o Start .
el Continuous Burst
= | Address 4 Words 8 Words 16 Words
0 0-1-2-3 0-1-2-3-4-5-6-7 0-1 '2'3;‘;'_5;'36_'174‘{_81' 2'1 0-11- 0-1-2-3-4-56...
1-2-3-4-5-6-7-8-9-10-11- | 1-2-3-4-5-6-7-...15-WAIT-
1 1-2-3-0 1-2-3-4-5-6-7-0 12-13-14-15-0 16-17-18...
2.3-4-5-6-7-8-9-10-11-12- | 2-3-4-5-6-7...15-WAIT-
2 2301 2-3-4-5-6-7-0-1 13-14-15-0-1 WAIT-16-17-18...
3-4-5-6-7-8-9-10-11-12- | 3-4-5-6-7...15-WAIT-WAIT-
3 3-0-1-2 3-4-5-6-7-0-1-2 13-14-15-0-1-2 WAIT-16-17-18...
g
S 7-8-9-10-11-12-13-14-15- | 7-8-9-10-11-12-13-14-15-
= 7 7-4-5-6 7-0-1-2-3-4-5-6 0-1-2-3-4-5-6 WAIT-WAIT-WAIT-16-17..
12 12-13-14-15-16-17-18...
13 13-14-15-WAIT-16-17-18...
_ 14-15-WAIT-WAIT-16-17-
14 18....
L 15-WAIT-WAIT-WAIT-16-
17-18...
0 0-1-2-3 0-1-2-3-4-5-6-7 0123 d ot e 1o
1-2-3-4-5-6-7-8-9-10-11-
! 1-2-3-4 1-2-3-4-56-7-8 12-13-14-15-WAIT-16
2-3-4-5-6-7-8-9-10-11-12-
2 2.3.4-5 2.3-4-5-6-7-8-9... 13-14-15-WAIT-WAIT-16-
17
3-4-5-6-7-8-9-10-11-12-
3 3-4-5-6 3-4-5-6-7-8-9-10 13-14-15-WAIT-WAIT-
WAIT-16-17-18
o 7-8-9-10-11-12-13-14-15-
g 7 7-8-9-10 7-8-9-10-11-12-13-14 | WAIT-WAIT-WAIT-16-17- | Same as for Wrap (Wrap
;I 18-19-20-21-22 /No Wrap has no effect on
g Continuous Burst)
12-13-14-15-16-17-18-19-
12 12-13-14-15 12-13-14-15-16-17-18-19 | 1o 10 110 100>
13-14-15-WAIT-16-17-18-
13 13-14-15-WAIT-16 13-14-15-WAIT-16-17-18- | 44 50.51.00-23-04-25-26-
19-20 P
14-15-WAIT-WAIT-16-17 14-15-WAIT-WAIT-16-
14 14-15-WAIT-WAIT-16-17 AS-WAIT-WAIT-16-17- | 47 18.19.00-21-22-23-
18-19-20-21
24-25.26-27-28-29
15-WAIT-WAIT-WAIT-16- | 15-WAIT-WAIT-WAIT-16- | 10-WAIT-WAIT-WAIT-16-
15 s oo O | 17-18-19-20-21-22-23-24-
25-26-27-28-29-30
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DQ15-DQ0O

Wait
CR8 =0

< VALID DATA X VALID DATA X NOT VALID X VALID DATA x

CR10="0

Wait
CR8 =1’

Wait

CR8 =0
CR10="1

Wait

CR8 =1’

\
CR10=0C N
—/
—
CR10 =1’ !

\/
-/
\ /0
\ /0

Figure 11: Wait Application Example (CR4 = ‘0’)
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A

#— First Address Latching Sequence —#»
]

~— Latency cycles (default = 7) ———»

0]
S ) E

A22—A0 Address not Valid

DQ15-DQO

FFFFh:(Sync + Dummy cycle) . @@@@@@

' : ! DS617_44_053008

s

Notes:

1. Wis tied High.

2. Address is latched on the third rising edge of K when G and E are Low, and L and READY_WAIT are High.

3. READY_WAIT requires an external pull-up resistor to Vppq sufficiently strong to ensure a clean Low-to-High transition within less than TryrT
when the READY_WAIT pin is released to a high-impedance state.

Figure 12: Power-Up

VDDN DDQ 1 : : :
-— TVHHWZ _>: THWRT : :
|<—> u
READY_WAIT :/E !
G | | |
L | | |
T avewn <—i—>i - Tawrax : >
VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVSE
A22-A0 X Valid Address

! X Ty —> "
DQ15-DQO | FFFFh (00X o1 {02 X 03 X0 5 X o6 X7 X 08)

! [-———— Latency Cycles ———»
| (default =7)

1
X DS617_45_101508
1

Notes:

1. Itis recommended to use the shown timings in the case of a free-running clock.
2.  Wis tied High.
3. K1 is the first clock edge from which both the READY_WAIT and the Output Enable signals are asserted (READY_WAIT at Vj; and G at V).

Figure 13: Power-Up (Free-Running Clock)

DS617 (v2.2) October 29, 2008

www.Xxilinx.com
Preliminary Product SpecificaWWW. BD Tmm/XILINX 31


http://www.xilinx.com

X XILINX® Platform Flash XL High-Density Configuration and Storage Device

- T —
READY_WAIT —4 R

W High E
: Latency Cycles
- TRWHNIL l—— (default=7) ——m
< AN ;
I
A22-A0 :
DQ15-DQO Dn) {  FrrER X FFFFh (Do) 1Y D2) D3Y D4Y D5)

DATA VALID DATA VALID
DS617_46_100608

Notes:

1. Dk and Dn indicate the Data valid after k and n clock cycles, respectively.
2. This figure applies when READY_WAIT (CR4) is configured with the Ready function.

Figure 14: READY_WAIT Pulse (Clock is not Free Running)

READY_WAIT —

x

A22-A0 Valid Address
3 3 : Tavay —™ 3
bQ15-0Q0 X Q0008006000
1 1 : - Latency Cycles - ‘ 1
! ! ' (default =7) DS617_47_102308
Notes:

1. W is tied High.

2. Itis recommended to use the shown timings when the system has a free-running clock.

3. K1 is the first clock edge from which both the READY_WAIT and the Output Enable signals are asserted (READY_WAIT at V| and G at V).

4. READY_WAIT requires an external pull-up resistor to Vppq sufficiently strong to ensure a clean Low-to-High transition within less than Tryrt
when the READY_WAIT pin is released to a high-impedance state.

Figure 15: READY_WAIT Pulse (Free-Running Clock)
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RP
READY_WAIT
G

Lw

K

A22-A0
DQ15-DQO
AP
READY_WAIT
G

LW

K

A22-A0
DQ15-DQO

Notes:

ATPLPH‘
T
PLAWL TPHRWZ TRWRT
— <t e e
High
Latency Default Cycles —]
Address not Valid XA(\ilgr"eds
R TKHQV
PP (o)1 02X 03X 04X 5)
Valid Data
DS617_48_101508
Figure 16: RP Pulse (Clock is not Free Running)
TPLPH :
—\ ;
| IRWRT‘ X
' - |
X Torawz !
1 / !
— \ :
:TPLRQINL |
Low I X
_ N !
High 1+ I
i ;
! 1
U

Valid Address

TKHQV

FFFFh

FFFFh

-«—— Latency Cycles ———»

(default =7)

1. Itis recommended to use the shown timings in the case of a free-running clock.
2. K1 is the first clock edge from which both the READY_WAIT and the Output Enable signals are asserted (READY_WAIT at Vj; and G at V).

Figure 17: RP Pulse (Free Running Clock)

DS617_49_101608
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Read Modes

Read operations can be performed in two different ways
depending on the settings in the Configuration Register. If the
clock signal is ‘don’t care’ for the data output, the read
operation is asynchronous; if the data output is synchronized
with clock, the read operation is also synchronous.

The read mode and format of the data output are determined
by the Configuration Register (see "Program/Erase
Controller Status Bit (SR7)," page 23). All banks support both
asynchronous and synchronous read operations.

Asynchronous Read Mode

In Asynchronous Read operations, the clock signal is ‘don’t
care’. Depending on the last command issued, the device
outputs the memory array data corresponding to the latched
address, the status register value, common flash interface
value, or electronic signature.

Note: The Read Mode Select bit (CR15) in the Configuration

Register must be set to '1' for asynchronous read mode operations.

Asynchronous Read operations can be performed in two
different ways: Asynchronous Random Access Read and
Asynchronous Page Read. Only Asynchronous Page Read
takes full advantage of the internal page storage so different
timings are applied. In Asynchronous Read mode a page of
data is internally read and stored in a Page Buffer.

A page has a size of 4 words and is addressed by address
inputs A0 and A1. The first read operation within the page
has a longer access time (tayqy Random Access Time),
subsequent reads within the same page have much shorter
access times (tayqv1, Page Access Time). If the page
changes then the normal, longer timings apply again.

The device features an Automatic Standby mode. During
Asynchronous Read operations, after a bus inactivity of
150 ns, the device automatically switches to the Automatic
Standby mode. In this mode, the power consumption is

reduced to the standby value and the outputs are still driven.

In Asynchronous Read mode, when the READY_WAIT
signal is configured for the Wait function (CR4 = ‘0’), it is
always deasserted.

See Table 28, page 50, Figure 26, page 48, and Figure 27,
page 49, for details.

Synchronous Burst Read Mode

In Synchronous Burst Read mode, the data is output in
bursts synchronized with the clock. It is possible to perform
burst reads across bank boundaries.

Synchronous Burst Read mode can only be used to read
the memory array. For other read operations, such as Read
Status Register, Read CFI, and Read Electronic Signature,
Single Synchronous Read or Asynchronous Random
Access Read must be used.

In Synchronous Burst Read mode, the flow of the data
output depends on parameters configured in the
Configuration Register.

A burst sequence starts at the first clock edge (rising or
falling depending on Valid Clock Edge bit CR6 in the
Configuration Register) after the falling edge of Latch
Enable or Chip Enable, whichever occurs last. Addresses
are internally incremented and data is output on each data
cycle after a delay which depends on the X latency bits
CR13-CR11 of the Configuration Register.

The number of words to be output during a Synchronous
Burst Read operation can be configured as 4 words, 8
words, 16 words or continuous (Burst Length bits CR2-
CRO). The data can be configured to remain valid for one or
two clock cycles (Data Output Configuration bit CR9).

The order of the data output can be modified through the Wrap
Burst bit in the Configuration Register. The burst sequence is
sequential and can be confined inside the 4, 8 or 16 word
boundary (Wrap) or overcome the boundary (No Wrap).

The READY_WAIT signal configured for the Wait function
(CR4 =‘0’) can be asserted to indicate to the system that an
output delay occurs. This delay depends on the starting
address of the burst sequence and on the burst configuration.

READY_WAIT (with CR4 = ‘0’) is asserted during the X
latency, the WAIT state and at the end of a 4, 8 and 16-word
burst. The signal is only de-asserted when output data is
valid or when G is at V|. In Continuous Burst Read mode,
a WAIT state occurs when crossing the first 16-word
boundary. If the starting address is aligned to the Burst
Length (4, 8 or 16 words), the wrapped configuration has no
impact on the output sequence.

The WAIT signal can be configured to be active Low or
active High by setting CR10 in the Configuration Register.

See Table 29, page 52: Synchronous Read ac
characteristics, and Figure 28, page 51: Synchronous Burst
Read ac waveforms, CR4 = 0, for details.

Synchronous Burst Read Suspend

A Synchronous Burst Read operation can be suspended,
freeing the data bus for other higher priority devices. The
operation can be suspended during the initial access latency
time (before data is output) or after the device has output
data. When the Synchronous Burst Read operation is
suspended, internal array sensing continues and any
previously latched internal data is retained. A burst sequence
can be suspended and resumed as often as required as long
as the operating conditions of the device are met.

A Synchronous Burst Read operation is suspended when

Chip Enable (E) is Low and the current address is latched
(on a Latch Enabile rising edge, or on a valid clock edge).
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The Clock signal is then halted at V or at V,, and Output
Enable (G) goes High. When Output Enable goes Low
again and the Clock signal restarts, the Synchronous Burst

Read operation is resumed at its previous location.

When READY_WAIT (with CR4 = ‘0’) is gated by E, it
reverts to high impedance when G goes High.

See Table 29, page 52, and Figure 31, page 54 for details.

Single Synchronous Read Mode

Single Synchronous Read operations are similar to
Synchronous Burst Read operations except that the

memory outputs the same data to the end of the operation.

Synchronous Single Reads are used to read the Electronic
Signature, Status Register, CFI, Block Protection Status,
Configuration Register Status, or Protection Register. When
the addressed bank is in Read CFIl, Read Status Register,
or Read Electronic Signature mode, the READY_WAIT
signal (if configured for the Wait function with CR4 = ‘0’) is
asserted during X-latency, the WAIT state and at the end of
a 4, 8 and 16-word burst. The signal is only deasserted
when output data is valid. See Table 29, page 52 and
Figure 28, page 51, for details.

Dual Operations and Multiple Bank Architecture

The Multiple Bank Architecture of Platform Flash XL gives
greater flexibility for software developers to split the code
and data spaces within the memory array. The Dual
Operations feature simplifies the software management of
the device by allowing code to be executed from one bank
while another bank is being programmed or erased. This
feature allows read operations with zero latency in one bank
while programming or erasing in another bank.

Note: Only one bank at a time is allowed to be in program or
erase mode.

If a read operation is required in a bank which is
programming or erasing, the program or erase operation
can be suspended. Also if the suspended operation is
erase, then a program command can be issued to another
block so that the device can have one block in Erase

Table 15: Dual Operations Allowed in Another Bank

Suspend mode, one in programming mode, and other
banks in read mode.

Bus Read operations are allowed in other banks between
setup and confirm cycles of program or erase operations.

By using a combination of these features, read operations
are always possible in Platform Flash XL.

Table 15 and Table 16, page 35 show which dual operations
are possible in other banks and in the same bank.

Dual operations between the Parameter Bank and either of
the CFI, OTP, or Electronic Signature memory spaces are
not allowed. Table 17, page 36 shows which dual
operations are allowed or not between the CFI, OTP,
Electronic Signature locations and the memory array.

Commands Allowed in Another Bank
Sasoffank | Resd | giolis | ReaCFl | piggionic | Bufter | Bk | Eiase | Program/
Register Signature | Program Suspend
Idle v v v v v v v v
Programming v v v v - - v _
Erasing v v v v - _ v _
Program Suspended v v v v - - _ v
Erase Suspended v v v v v - - v
Table 16: Dual Operations Allowed in Same Bank
Commands Allowed in Same Bank
Sausoffank | Resd | galis | ReACFl | pogionic Bufter | Bk | Eiase | Program/
Register Signature | Program Suspend
Idle v v v v v v v v
Programming —(1) v v v _ _ v _
Erasing —(1) v v v — — v _
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Table 16: Dual Operations Allowed in Same Bank (Cont’d)

Commands Allowed in Same Bank
StausofBank | Read | U ReadCRI | g R Polter | Block | PEECM Programy
Array Register Query Signature | Program Erase Suspend Erase Resume
Program Suspended v v v v - _ _ v
Erase Suspended v v v v v — _ v

Notes:

1. The Read Array command is accepted but the data output is not guaranteed until the Program or Erase has completed.
2. The Read Array command is accepted but the data output is not guaranteed in the Block that is being erased or the word being programmed.
3. Not allowed in the Block being erased or in the word being programmed.

Table 17: Dual Operation Limitations

Commands Allowed

Current Status Read CFl/ OTP/ Read Parameter Read Main Blocks
Electronic i i
- Blocks Located in Not Located in
Signature Parameter Bank | Parameter Bank
Programming / Erasing Parameter Blocks - - - v
Located in v _ : v
Programming / Parameter Bank
Erasing Main Blocks | Not Located in v P L, In Different Bank
Parameter Bank Only
Programming OTP - - - -
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Block Locking

Platform Flash XL features an instant, individual block-locking
scheme, allowing any block to be locked or unlocked with no
latency. This locking scheme has three levels of protection:

e Lock/Unlock — this first level allows software only
control of block locking.

e Lock-Down — this second level requires hardware
interaction before locking can be changed.

e Vpp = Vpp k — this third level offers a complete hardware
protection against program and erase on all blocks.

The protection status of each block can be set to Locked,
Unlocked, and Locked-Down. Table 18, page 38, defines all of
the possible protection states (WP, DQ1, DQO), and Figure 44,
page 77, shows a flowchart for the locking operations.

Reading a Block’s Lock Status

The lock status of every block can be read during the Read
Electronic Signature mode of the device (see "Read
Electronic Signature Command," page 14). Subsequent
reads at the address specified in Table 9, page 21 output
the protection status of that block.

The lock status is represented by DQO and DQ1. DQO
indicates the Block Lock/Unlock status and is set by the
Lock command and cleared by the Unlock command. DQO
is automatically set when entering Lock-Down. DQ1
indicates the Lock-Down status and is set by the Lock-Down
command. DQ1 cannot be cleared by software, only by a
hardware reset or power-down.

Block Lock States
Locked State

The default status of all blocks on power-up or after a
hardware reset is Locked (states (0,0,1) or (1,0,1)). Locked
blocks are fully protected from program or erase operations.
Any program or erase operations attempted on a locked
block returns an error in the Status Register. The status of a
locked block can be changed to Unlocked or Locked-Down
using the appropriate software commands. An unlocked
block can be Locked by issuing the Lock command.

Unlocked State

Unlocked blocks (states (0,0,0), (1,0,0) (1,1,0)) can be
programmed or erased. All unlocked blocks return to the
Locked state after a hardware reset or when the device is
powered-down.

The status of an unlocked block can be changed to Locked or
Locked-Down using the appropriate software commands. A

locked block can be unlocked by issuing the Unlock command.

Locked-Down State

Blocks that are Locked-Down (state (0,1,x)) are protected
from program and erase operations (similar to locked
blocks) but their protection status cannot be changed using
software commands alone. A locked or unlocked block can
be locked down by issuing the Lock-Down command.
Locked-down blocks revert to the Locked state when the
device is reset or powered-down.

The Lock-Down function is dependent on the Write Protect
(WP) input pin. When WP = 0 (V,), blocks in the Lock-
Down state (0,1,x) are protected from program, erase and
protection status changes.

When WP = 1 (V,), the Lock-Down function is disabled
(1,1,x), and locked-down blocks can be individually
unlocked to the (1,1,0) state by issuing the software
command to erase and programme.

When the Lock-Down function is disabled (WP = 1), blocks
can be locked (1,1,1) and unlocked (1,1,0) as desired.
When WP = 0. Blocks previously locked-down return to the
Lock-Down state (0,1,x), regardless of any changes made
while WP = 1.

Device reset or power-down resets all blocks, including
those in Locked-Down, to the Locked state.

Locking Operations during Erase Suspend

Changes to block lock status can be performed during a
suspended erase by using standard locking command
sequences to unlock, lock or lock-down a block. This
capability is useful in the case when another block needs to
be updated while an erase operation is in progress.

Three steps are needed to change block locking during an
erase operation:

An Erase Suspend command is issued.

2. The Status Register is checked until it indicates that the
erase operation is suspended.

3. The desired Lock command sequence is issued to a
block (lock status changes).

After completing any desired lock, read, or program
operations, the erase operation is resumed with the Erase
Resume command.

If a block is locked or locked-down during a suspended
erase of the same block, the locking status bits are changed
immediately. But when the erase is resumed, the erase
operation completes. Locking operations cannot be
performed during a program suspend.
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Table 18: Lock Status

Current Protection Status(!) (WP, DQ1, DQO) Next Protection Status(!) (WP, DQ1, DQO)

Current State Program/Erase After Block Lock | After Block Unlock | After Block Lock- After‘V_V_P
Allowed Command Command Down Command Transition

1,0,0 4 1,0,1 1,0,0 1,11 0,0,0

1,0,1@ - 1,0,1 1,0,0 1,1,1 0,0,1

1,1,0 v 1,11 1,1,0 1,11 0,1,1

1,11 - 1,11 1,1,0 1,1,1 0,1,1

0,0,0 v 0,0,1 0,0,0 0,1,1 1,0,0

0,0,1@ - 0,0,1 0,0,0 0,1,1 1,0,1

0,1,1 - 0,1,1 0,1,1 0,1,1 1,1,1 0r 1,1,00

Notes:

1. The lock status is defined by the write protect pin and by DQ1 (‘1’ for a locked-down block) and DQO (‘1’ for a locked block) as read in the
Read Electronic Signature command with DQ1 = V,; and DQ0 = V), .

2. All blocks are locked at power-up, so the default configuration is 001 or 101 according to WP status.
3. A WP transition to V| on a locked block will restore the previous DQO value, givinga 111 or 110.
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Power-On Reset

To ensure a correct power-up sequence of Platform Flash their respective POR thresholds, the READY_WAIT pin is
XL, the Vpp ramp time, Typppor, Must not be shorter than released after a minimum time of tgyy, to give the power
200 ps or longer than 50 ms during power-up (see Figure 19, supplies an additional margin for them to stabilize before
page 40). These timing limits correspond to the ramp rate initiating the configuration.

values for which the power-up current is in the range where

the Vpp ramp time is formally characterized or tested. For systems using a slow-rising power supply, an additional

power-monitoring circuit can be used to delay the release of
The device requires that the Vpp power supply the READY_WAIT pin.

monotonically rises to the nominal operating voltage within
the specified Vpp rise time. If the power supply cannot meet
this requirement, then the device might not perform power-
on reset properly.

If the power drops below the power-down threshold
(Vpppp): the device is reset and the READY_WAIT pin is
held Low again until the POR threshold is reached (see
Figure 19 for an illustration).

During the POR sequence or a reset pulse (RP), the
READY_WAIT pin is held Low by the device. After the
required supply voltages (Vpp and Vppq) have reached

The power-up sequences with and without free-running
clock are represented in Figure 12, page 31 and Figure 18.

1 n n n n n n
Voo/Voba t | | | | | | | :
1 1 1 1 1 1 1
e A SRS S S S S
READY_WAIT " Lo Lo
I I I I I I I
_ 1 1 1 1 1 1 1
G I I I I I I I
1 1 1 1 1 1 1
1 1 1 1 1 1 1
L I I I I I I I
1 1 1 1 1 1 1
Thon S S S S S

K VAVAVAVAVAVAVAVAVAVAVAVA
1 1 1 1 1 1
Latency Cycles (default = 7) —] X X X X X '

A22-A0 Address not Valid Valid Address
1 ! 1 1 1 1 I I
: : TKHQV | 1 1 1 1 1 1
DQ15-DQO ( FFFFh (Sync + Dummy Cycle) m
) DS617_13_053008
Notes:

1. W is tied High.
Figure 18: Power-Up Sequence (System with Free-Running Clock)
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A , , :
- : T : =: TVDDPOR(MAX)
e E— |
| VDDPOR(MIN) :
\V/ A | | Recommended Operating Voltage Range :
DD ¥y \f 7 T \
I | |
Q 1 ?\a((\ 1
§, | Delay FPGA 058 |
él‘ | Configuration® : :
! 1 |
S | 1 T
VDDPOR < / ! ! !
| 7 | S W
| | | | |
VDDPD | : | | | | |
! 1 1 [ 1 ! !
! 1 1 [ 1 ! !
1 1 1 1 1 1
| 1 | 1 1
| I I I |
| I I I |
| I I I |
| I I I |
| I I I |
| I I I |
| I I I |
i i : I ; T >
' . TVHRWZ I I T\/HRWZ TRST : ' ime

DS617_14_101608

Notes:

1. Aslow-ramping Vpp power supply can still be below the minimum operating voltage when the READY_WAIT pin is released. In this case, the
configuration sequence must be delayed until both Vpp and Vppq have reached their recommended operating conditions.

2. For FPGA configuration via Master-BPl mode, the supplies Vpp and Vppq must reach their respective recommended operating conditions
before the start of the FPGA configuration procedure.

Figure 19: Vpp Behavior During the Power-Up Sequence or Brownout
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First Address Latching Sequence

The first address latching sequence (FALS) is one of the key
features of Platform Flash XL. This particular sequence,
shown in Figure 20, page 41 and Figure 22, page 43,
allows the device to latch the first address soon after V|4 is
detected on the READY_WAIT pin.

FALS requires four clock cycles. The device internally
latches the address from which the system must start to
read on the third detected positive edge of the clock after
READY_WAIT goes High.

In the case of a system with a free-running clock, FALS
takes place in the same way, but it is strongly recommended
(see Note 3) to use the timings represented in Figure 13,
page 31, Figure 15, page 32, Figure 17, page 33 and
Figure 18, page 39.

To start the sequence, the following conditions must be met
at the same time:

e L must be tied High.

e RP must be tied High.
e G must be held Low (see Note 2).

FALS is always reset when READY_WAIT is asserted Low,
and CR4 is setto 1.

The major advantage of this feature is that it allows the
system to start reading data from any available main
memory address in the device. If the system cannot
guarantee any of the timings, the data output from the
device is not guaranteed.

Notes:

1. If Vppq drops, the output is no longer guaranteed, and it is
necessary to reset the device by performing an external reset.

2. Only on power-on-reset, FALS is initiated by READY_WAIT rising
(Low-to-High) edge or G falling (High-to-Low) edge, whichever
occurs last. After POR, FALS is initiated only by a READY_WAIT
rising edge.

3. Due to the internal threshold of the READY_WAIT signal, the
system might not exactly determine which of the clock edges are
the right ones to perform the sequence in the right way.

KH3AX
First Address

Voo/Vopa I<— First Address Latching Sequence —»=
READY_WAIT !
G :
___High 1
RP .
E Low E
L/
LI E R =
K " 2
TRWHKL E Dlal TAVKHS
A22-A0 Address not Valid
DQ15-DQO {

FFFFh (Sync + Dummy Cycle)

Notes:
1. W is tied High.

DS617_15_102308

Figure 20: First Address Latching Sequence (FALS)
Clock is not Free Running and G is Held Low
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V!V :
DD’ Y DDQ !
= First Address Latching Sequence —»!

READY_WAIT L/

G

High

Low

Lt/

T

GLKH

T

GLKL

A22-A0 Address not Valid First Address

< }---

DQ15-DQ0O ( FFFFh (Sync + Dummy Cycle

DS617_52_102308

Notes:

1. Only on power-on-reset, FALS is initiated by READY_WAIT rising (Low-to-High) edge or G falling (High-to-Low) edge, whichever occurs last.
After POR, FALS is initiated only by a READY_WAIT rising edge.

Figure 21: First Address Latching Sequence (FALS)
Clock is not Free Running and G Transitions High-to-Low after READY_WAIT Goes High

Table 19: FALS Sequence Timings When the Clock Is Not Free Running

Voltage Range
Symbol Parameter Vppg = Vppg = Vppg = Unit
1.7V to 2.0v() 2.3Vto 2.7V 3.0Vto 3.6V
TavkHs | Address setup on third positive edge of clock Min 9 9 ns
Tknsax | Address hold on third positive edge of clock Min 9 9 ns
TrwhkL | Clock Low after READY_WAIT High Min 600 600 ns
TrwhkH | Clock High after READY_WAIT High Min 600 600 ns
TakL | Clock Low after G Low Min 600 600 ns
Talkn | Clock High after G Low Min 600 600 ns
Notes:

1. Device performance over Vppq = 1.7V-2.0V is under characterization and data will be populated after verification.

DS617 (v2.2) October 29, 2008

www.Xxilinx.com
Preliminary Product SpecificaWWW. B D T réﬁm/XI LINX 42


http://www.xilinx.com

X XILINX® Platform Flash XL High-Density Configuration and Storage Device

VDD/VDDQ

READY_WAIT

GLRWH RWHAX

|

High

mi

_/
VAN AVAVAVAVAVAWVAVE

T

AVRWH

o = === ——— == ———

A22-A0 First Address

DQ15-DQO < FFFFh (Sync + Dummy Cycle)

DS617_16_101608

Figure 22: First Address Latching Sequence (FALS): Clock is Free Running

Table 20: FALS Sequence Timings with Free-Running Clock

Voltage Range
Symbol Parameter Vppaq = Vppa = Vppaq = Unit
1.7V to 2.0V 2.3Vto 2.7V 3.0V to 3.6V
TavrwH | Address Valid before READY_WAIT High Min 200 200 us
TeLrwH | Output Enable Low before READY_WAIT High Min 200 200 us
TrwHax | Address Hold time after READY_WAIT High Min 4K +200(") 4K +200(") us
Notes:

1. 4K = Fourth rising edge of clock (K) after READY_WAIT goes High.
2. Device performance over Vppq = 1.7V-2.0V is under characterization and data will be populated after verification.
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Program and Erase Times and Endurance Cycles

Table 21 lists both program and erase times plus the number of program/erase cycles per block. Exact erase times can vary
depending on the memory array condition. The best case is when all the bits in the block are at ‘0’ (pre-programmed). The
worst case is when all the bits in the block are at ‘1’ (not preprogrammed). Usually, the system overhead is negligible with
respect to the erase time. The maximum number of program/erase cycles depends on the Vpp voltage supply used.

Table 21: Program/Erase Times and Endurance Cycles(1:2)

Typical after 10k

Parameter Condition Min Typ P/E Cycles Max Unit
Parameter Block (16 Kword) - 0.4 1 25
Erase Main Block (64 Preprogrammed - 1.2 3 4
Kword) Not Preprogrammed - 1.5 - 4
Word P - 12 - 180
o Single Word orc ~rogram Hs
a Proaram® Buffer Program - 12 - 180 us
> 9 Buffer (32 words) (Buffer Program) - 384 - us
" Main Block (64 Kword) - 768 - ms
o
> Suspend Program - 5 - 10 us
Latency Erase - 5 - 25 us
Program/Erase Main Blocks 10,000 - - - cycles
Cycles (per
yB|OCé)p Parameter Blocks 10,000 — — — cycles
Erase Parameter Block (16 Kword) - 0.4 - 25
Main Block (64 Kword) - 1 - 4
Word Program - 10 - 170 us
Single Word Buffer Enhanced _ 25 _ - s
Factory Program(4) : H
Buffer Program - 80 - - us
Buffer (32 words) Buffer Enhanced
F P - 80 - - us
- 3) actory Program
a Program(
o ] Buffer Program - 160 - - ms
o Main Block (64 Buffer Enhanced
I Kwords - - -
a W ) Factory Program 160 ms
= Buffer Program - 1.28 - - S
Bank (8 Mbits) Buffer Enhanced B 128 B _ S
Factory Program )
Program/Erase Main Blocks - - - 1000 | cycles
Cycles (per
yB|OCé)p Parameter Blocks - - - 2500 | cycles
Main Blocks - 16 - - ms
Blank Check
Parameter Blocks - 4 - - ms
Notes:

1. Ta=-25°Ct085°C; Vpp =1.7V to 2V; Vppq = 1.7V t0 2.0V, 2.3V to 2.7V, or 3.0V to 3.6V.

2. Values are liable to change with the external system-level overhead (command sequence and Status Register polling execution).
3. Excludes the time needed to execute the command sequence.

4. This is an average value on the entire device.
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Maximum Rating

Stressing the device above the rating listed in Table 22 might cause permanent damage to the device. These are stress
ratings only, and proper operation of the device at these or any other conditions above those indicated in this specification
is not implied. Exposure to Absolute Maximum Rating conditions for extended periods can affect device reliability.

Table 22: Absolute Maximum Ratings

Symbol Parameter Value Unit
Min Max
Ta Ambient operating temperature —40 85 °C
Tgias Temperature under bias —40 85 °C
T, Junction temperature - 125 °C
Tsta Storage temperature —65 125 °C
Vio Input or output voltage -0.5 4.2 \
Vbp Supply voltage -0.2 25 \
Vbba Input/output supply voltage -0.2 3.8 \
Vpp Program voltage -0.2 10 \
lo Output short circuit current - 100 mA
TvpPH Time for Vpp at Vppy - 100 hours

DC and AC Parameters

This section summarizes the operating measurement conditions, and the DC and AC characteristics of the device. The
parameters in the DC and AC characteristics tables that follow are derived from tests performed under the measurement
conditions summarized in Table 23. Designers should check that the operating conditions in their circuit match the operating
conditions when relying on the quoted parameters.

Table 23: Operating and AC Measurement Conditions

Parameter Min Max Units
Vpp supply voltage 1.7 2.0 \
3.0 3.6 \Y
Vppq supply voltage 23 2.7 \
1.7 2.0 \Y
Vpp supply voltage (Factory environment) 8.5 9.5 \
Vpp supply voltage (Application environment) -0.4 Vppq+0.4 \Y
Ambient operating temperature -40 85 °C
Load capacitance (C\) 30 pF
Input rise and fall times - 5 ns
Input pulse voltages 0to Vppq \
Input and output timing reference voltages Vbpa/2 \
DS617 (v2.2) October 29, 2008 www.Xxilinx.com
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Table 24: Quality and Reliability Characteristics

Symbol Description Min Max Units
Tor Data retention 20 - Years
Npg Program/erase cycles (Endurance) 10,000(1) - Cycles
VEsp Electrostatic Discharge (ESD) 2,000 - Volts
Notes:
1. Program/erase cycles when Vpp = Vppq. See Table 21, page 44 for program/erase cycles when Vpp = Vppy.
Vboa
ov
DS617_17_032708
Figure 23: AC Measurement I/O Waveform
Vooe Voo Vboa
- =2
Device
Under
Test
N g2k
0.1 uF 0.1 uF c.
- - DS617_18_101608
Notes:
1. C_ includes JIG capacitance.
Figure 24: AC Measurement Load Circuit
Vooe Voo Vboa
- 0
Device
Under READY_WAIT
Test -
0.1 pF 0.1 uF cm
= = - DS617_19_101608
Notes:
1. C includes JIG capacitance.
Figure 25: Connecting the READY_WAIT Pin when Using the Device
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Table 25: Capacitance(1)

Symbol Parameter Test condition Min Max Unit
Cin Input capacitance Vin =0V 6 8 pF
Cour Output capacitance Vout =0V 8 12 pF
Notes:
1. Sampled only, not 100% tested.
Table 26: DC Characteristics: Currents
Symbol Parameter Test Condition Typ Max Unit
I Input leakage current 0V =Vy=Vppa - =1 HA
Lo Output leakage current OV =Vout =VbDpQ - *1 pA
Supply current asynchronous read _ = _
(F=5MHZ) E—V|L,G—V|H 14 16 mA
4 word 13 17 mA
Supply current synchronous read 8 word 15 19 mA
(F = 40 MHz) 16 word 17 21 mA
lop1 Continuous 21 26 mA
4 word 16 19 mA
Supply current synchronous read 8 word 19 23 mA
(F = 54 MHz) 16 word 22 26 mA
Continuous 23 28 mA
Ipp2 Supply current (reset) RP =Vgg = 0.2V 25 75 PA
E = Vppq = 0.2V
Ibp3 Supply current (standby) K=VSS 25 75 pA
Ippa Supply current (automatic standby) E=V|,G=Vy 25 75 pA
VPP = VPPH 8 20 mA
Supply current (program) v v 10 o5 "
= m
IDD5(1 PP = VDDQ
Vpp = VPPH 8 20 mA
Supply current (erase)
VPP = VDDQ 10 25 mA
Program/Erase in one Bank,
Asynchronous Read in another Bank 24 41 mA
lppe!"@ Supply current (dual operations) Program/Erase in one Bank,
Synchronous Read (Continuous f = 33 53 mA
54 MHz) in another Bank
) Supply current program/erase E = Vppq £ 0.2V
Iop7 suspended (standby) K=Vgg 25 & WA
Vpp = VPPH 2 5 mA
Vpp supply current (program)
| ) VPP = VDDQ 0.2 5 lJA
PP Vpp = VPPH 2 5 mA
Vpp supply current (erase)
Vpp = VDDQ 0.2 5 HA
Ippo Vpp supply current (read) Vpp = Vppq 0.2 5 pA
lppg(" Vpp supply current (standby) Vpp = Vppa 0.2 5 HA
Notes:
1. Sampled only, not 100% tested.
2. Vpp dual operation current is the sum of read and program or erase currents.
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Table 27: DC Characteristics: Voltages

Symbol Parameter Test condition Min Typ Max Unit
Vi Input Low voltage - 0 - 0.4 \'
ViH Input High voltage - Vppq —0.4 - Vppg + 0.4 \
VoL Output Low voltage loL =100 pA - - 0.1 \
VoH Output High voltage loy =—-100 pA Vppq —0.1 - - \
Vppq Vpp program voltage-logic Program, Erase Vppq —0.4 - Vpbpq +0.4 \
VppH Vpp program voltage factory Program, Erase 8.5 9.0 9.5 \
VppLK Program or erase lockout - - - 0.4 \
VpprD Vpp power-down threshold - - - 1.5 \
VppPoR Vpp power-on reset threshold - - - 1.6 \
VbaroRr Vppq power-on reset threshold - - - 1.6 \'%
- TAVAV >
X X
A22-A0 VALID VALID
—/
TAVLH TLHA)( i TAXQX
- TAVQV >
L@
TLLLH
- TLLQV >
TELLH
E
- TELQV > - > TEHQX
- TELOX TEHQZ >
G
TGLQV > - TGHQX
TGLQX - TGHQZ ™
Hi-z
DQ15-DQ0 — < VALID > —
TGLTV - TEHTZ
- > TELTV TGHTZ - >
READY_WAIT() Hi-Z
DS617_20_101608
Notes:
1. Write Enable, W, is High, READY_WAIT is active Low.
2. Latch Enable, L, can be kept Low (also at board level) when the Latch Enable function is not required or supported.
Figure 26: Asynchronous Random Access Read AC Waveforms, CR4 =0
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1
A22-A3 :) | I VALID ADDRESS X
T 1
- I Ty

TAVAV 1 : :
A2-A0 :) VALID ADDRESS : | VALID ADD.XVALID ADD.XVALID ADD.XVALID ADD.XVALID ADD.XVALID ADD.XVALID ADD.X
_ TAVLH I TLHAX : :
L | | \
—Z -_——ememememle.e-t e EEEEmE--—-—-————E-==—-=EEEEEEEEEEE®EE®S®®SSSs 1
¢ TLLLH - : : :
1 1
—T oy ———> \
1 1
TELLH : :

—_— E— 1
E ! }.
———— T Emm— !
ELQV 1 X
TELOX : :
G /
TGLTV E
e TELTV - :

READY_WAIT(1) HiZ N —
TGLQV -t :
Tolax ™ T, o |
— VALID VALID VALID VALID VALID VALID VALID VALID !
DQ15-DQ0 (DATA)X(DATA)X(DATA)X(DATA)X(DATA)X(DATA)X(DATA)X(DATA >
T
| I

. ——
~4—Valid Address Latch |Enabled,
1

Notes:
1. READY_WAIT is active Low.

2. Write Enable (W) is High.

Outputs:

Figure 27: Asynchronous Page Read AC Waveforms, CR4 =0

-« VaidData——— piq Standby-»
1

DS617_21_053008
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Table 28: Asynchronous Read AC Characteristics

Voltage Range
V. = Unit
Symbol Alt Parameter 1.%[\’loto Vppq = Vppq = s
2.0V 2.3Vto 2.7V | 3.0V to 3.6V
Tavav Thc C\;i"c:jress valid to next address Min 85 85 ns
Address valid to output valid
Tavay TacC | (random) P Max 85 85 ns
Address valid to output valid
TAVQV1 TPAGE (page) P Max 30 30 ns
Address transition to output .
Taxax® Ton transition P Min 0 0 ns
TelTv Chip enable Low to wait valid Max 17 17 ns
TeLquv® Tce Chip enable Low to output valid | Max 85 85 ns
m .
Chip enable Low to output .
.g‘ Terax® Tz tran%ition P Min 0 0 ns
£
= TenTZ Chip enable High to wait Hi-Z Max 17 17 ns
o
3 Chip enable High to output .
T Terox™ Ton tran%ition ? P Min 0 0 ns
Tenaz! Thz Chip enable High to output Hi-Z | Max 17 17 ns
TeLav® Toe Output enable Low to output valid | Max 25 25 ns
Output enable Low to output .
Taox™ | Tolz | panttion P Min 0 0 ns
Tty Output enable Low to wait valid Max 17 17 ns
Output enable High to output .
Taiox™ | Ton | parction g P Min 0 0 ns
Tanaz" Tor Output enable High to output Hi-Z | Max 17 17 ns
TGHTZ Output enable High to wait Hi-Z Max 17 17 ns
TavLH Tavapvy | Address valid to latch enable High | Min 10 10 ns
Chip enable Low to latch enable .
é TELLH TELADVH ngﬁ Min 10 10 ns
E Latch enable High to address .
= TLHAX TADVHAX | transition 9 Min 9 9 ns
L
i';; TLLLH TADVLADVH Latch enable pUlSG width Min 10 10 ns
Latch enable Low to output valid
TLLQV TADVLQV (random) P Max 85 85 ns
Notes:
1. Sampled only, not 100% tested.
2. G may be delayed by up to Tg qv — TgLqv after the falling edge of E without increasing tg qy-
3. Device performance over Vppq = 1.7V-2.0V is under characterization and data will be populated after verification.
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1 1 1 1 |
_ Hi-Z I I / '
DQ15-DQO . : ( ( VAL|D)X|( VALID )|X( vALID )X( NOTVALD ) X{ VALID J}—
| | | | !
| | | | !
A22-A0 VALID ADDRESS
D O , | | X
1 TAVLH : :
TLLLH : :
L | |
1
P TLLKh: : - | T
1 1 1
N X = T X Tiav - T, o ! > | Teey
==~ B
IV UV | WV W FN../ S L]\
1 1
_ Teikn feni™ TKi-iAX » X Ty |
E ! ;
1 1
| X TG}-{QX
_ : TGLQX : TGI-IQZ -
G | | |
1
— High | e Teaury | |
| | |
1 1 1
1 1 1
. X « TELT\/: » — _:T_ Ty T ™ 'I _______ Ty,
READY_WAIT 52— : /7" Note 2 " Noez \\ 7 Rew2 7] N
oz L
1 1 1 1
1 1 I 1 Ll
LLQAdIeSS_ 1 o X Latency —m-'e—— Valid Data Flow ——»'<—20UN9aY__ Yalid ¢ 5ian gy
i Latch ! ' Crossing Data
DS617_22_053008
Notes:

The number of clock cycles to be inserted depends on the X latency set in the Burst Configuration Register.

The READY_WAIT signal can be configured to be active during wait state or one cycle before. READY_WAIT signal is active Low.
Address latched and data output on the rising clock edge.

Either the rising or the falling edge of the clock signal, K, can be configured as the active edge. Here, the active edge of K is the rising one.
The minimum system clock period is Tkyqy plus the FPGA data setup time.

Figure 28: Synchronous Burst Read AC Waveforms, CR4 =0

arwb =

KHKL

KHKH

_.
i
A
=
i
A

DS617_25_032708

Figure 29: Clock input AC Waveform
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Table 29: Synchronous Read AC Characteristics(1:2)

Voltage Range
Vv = Unit
Symbol Alt Parameter 1.%?/Qto Vppa = Vppq = s
2.0V 23V to 2.7V | 3.0V to 3.6V
TavkH TavcikH | Address Valid to Clock High Min 9 9 ns
TELKH TeLckn | Chip Enable Low to Clock High | Min 9 9 ns
Terv® Chip Enable Low to Wait Valid | Max 17 17 ns
% Chip Enable pulse width
E TEHEL (subsequent synchronous Min 20 20 ns
= reads)
§ Tentz® Chip Enable High to Wait Hi-Z | Max 17 17 ns
c Clock High to Address ,
g TKHAX TCLKHAX Transitiog Min 10 10 ns
= . .
o T ®) Clock High to Output Valid
_E KHQV(S) TCLKHQV g P - Max 17 17 ns
'é; TKkHTV Clock High to WAIT Valid
n TkHax Clock High to Output Transition )
TCLKHQX - " Min 2 2 ns
Trurx® Clock High to WAIT Transition
Latch Enable Low to Clock .
Tike | TapvicikH | pigh Min 9 9 ns
g Tkrku® Tcik | Clock Period (f = 54 MHz)(5) Min 19 19 ns
= T Clock High to Clock Low
3 KL g - Min 6 6 ns
E TKLKH Clock Low to Clock High
8 F
S Clock Fall or Rise Time Max 2 2 ns
9 Tr
(&)
Notes:

Sampled only, not 100% tested.

For other timings please refer to Table 28, page 50.

Parameter applies when READY_WAIT is configured (CR4) with the output WAIT function.

Device performance over Vppq = 1.7V-2.0V is under characterization and data will be populated after verification.

Minimum system clock period is Txpqy + FPGA SelectMAP setup time. For Virtex-5 FPGA configuration from the Platform Flash XL, the
minimum system clock period is at least 17 ns (Txnqy) + 3 ns (setup time) = 20 ns.

aprwd =
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A22-A0 VALID ADDRESS X

:

T
K _/_\_ _\_. _\_/_\_/_\_
.......... J
Tern > -t Terav L -t
-~ Ty -

T

“ TGLQV

Y

% TGLQX

o)

High ELax GHTZ

=

DQ15-DQ0 12 < VALID > >7

Gy - ] Terrv

READY WAIT(.2) _H-Z

DS617_23_101608
Notes:

1. The READY_WAIT signal is configured to be active during wait state. READY_WAIT signal is active Low.

2. Address latched and data output on the rising clock edge. Either the rising or the falling edge of the clock signal, K, can be configured as the
active edge. Here, the active edge is the rising one.

3. The number of clock pulses in the dashed area depends on the latency (default latency = 7). The first clock that occurs while L is Low, latches
the address.

Figure 30: Single Synchronous Read AC Waveforms, CR4=0
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Notes:

1.

2.
3.
4

o

The number of clock cycles to be inserted depends on the X latency set in the Configuration Register.
The READY_ WAIT signal is configured to be active during wait state. READY_ WAIT signal is active Low.
The CLOCK signal can be held High or Low.

Address latched and data output on the rising clock edge. Either the rising or the falling edge of the clock signal, K, can be configured as the
active edge. Here, the active edge is the rising one.

From the moment data is valid, soon after G becomes asserted, the READY_WAIT signal reverts its previous level.
Figure 31: Synchronous Burst Read Suspend AC Waveforms, CR4 =0
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Figure 32: Write AC Waveforms, Write Enable Controlled
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Table 30: Write AC Characteristics, Write Enable Controlled(1)

Voltage Range
Symbol Alt Parameter ‘1'!37?,0; Vppg = Vppq = Unit
2‘_0\,(4) 2.3Vto 2.7V | 3.0V to 3.6V
Tavav Twc |Address Valid to Next Address Valid Min 85 85 ns
TavLH Address Valid to Latch Enable High Min 10 10 ns
Tavwn® Address Valid to Write Enable High Min 50 50 ns
TovwH Tps | Data Valid to Write Enable High Min 50 50 ns
o | TELLH Chip Enable Low to Latch Enable High Min 10 10 ns
2 | Tew Tcs | Chip Enable Low to Write Enable Low Min 0 0 ns
E  [Teav Chip Enable Low to Output Valid Min 85 85 ns
'.; TeLkY Chip Enable Low to Clock Valid Min 9 9 ns
2 TaHwL Output Enable High to Write Enable Low Min 17 17 ns
% TLHAX Latch Enable High to Address Transition Min 9 9 ns
8 TLLH Latch Enable Pulse Width Min 10 10 ns
2 Twhav® Write Enable High to Address Valid Min 0 0 ns
& | Twhax® | Tan |Write Enable High to Address Transition Min 0 0 ns
'-"1-', TwHDX Tpn | Write Enable High to Input Transition Min 0 0 ns
T TWHEH Tcn | Write Enable High to Chip Enable High Min 0 0 ns
= Twhel® Write Enable High to Chip Enable Low Min 25 25 ns
TwHaGL Write Enable High to Output Enable Low Min 0 0 ns
TwhL ® Write Enable High to Latch Enable Low Min 25 25 ns
TwhwL | Twpn | Write Enable High to Write Enable Low Min 25 25 ns
TwLwH Twp | Write Enable Low to Write Enable High Min 50 50 ns
2} TauvpL Output (Status Register) Valid to Vpp Low Min 0 0 ns
E TavwpL E)(;Jvtvput (Status Register) Valid to Write Protect Min 0 0 ns
'; TvpuwH | Tvps | Vpp High to Write Enable High Min 200 200 ns
'% TwHvPL Write Enable High to Vpp Low Min 200 200 ns
..g TwHWPL Write Enable High to Write Protect Low Min 200 200 ns
a | TwPHWH Write Protect High to Write Enable High Min 200 200 ns
Notes:

1. Sampled only, not 100% tested.
2. Meaningful only if L is always kept Low.

3.  TwneL and TywuoL have this value when reading in the targeted bank or when reading following a Set Configuration Register command.
System designers should take this timing into account and can insert a software No-Op instruction to delay the first read in the same bank after
issuing any command and to delay the first read to any address after issuing a Set Configuration Register command. If the first read after the
command is a Read Array operation in a different bank and no changes to the Configuration Register are issued, Tyyyg and Ty are 0 ns.

4. Device performance over Vppq = 1.7V-2.0V is under characterization and data will be populated after verification.
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Figure 33: Write AC Waveforms, Chip Enable Controlled
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Table 31: Write AC Characteristics, Chip Enable Controlled(1)

Voltage Range
Symbol Alt Parameter ¥E%I3,Qt: Vppq = Vppq = Unit
2‘_0\/(3) 2.3Vto 2.7V | 3.0V to 3.6V

Tavav Twc |Address Valid to Next Address Valid Min 85 85 ns

TaVEH Address Valid to Chip Enable High Min 50 50 ns

TavLH Address Valid to Latch Enable High Min 10 10 ns
® Toven Tps |Data Valid to Chip Enable High Min 50 50 ns
2@ | Teuax Tan | Chip Enable High to Address Transition Min 0 0 ns
E | Tenpx Tpy | Chip Enable High to Input Transition Min 0 0 ns
'_; TEHEL Tepn | Chip Enable High to Chip Enable Low Min 25 25 ns
% TenGL Chip Enable High to Output Enable Low Min 0 0 ns
E TEHWH Tcn | Chip Enable High to Write Enable High Min 0 0 ns
8 Telky Chip Enable Low to Clock Valid Min 9 9 ns
% TeLEH Tcp | Chip Enable Low to Chip Enable High Min 50 50 ns
s TeLLH Chip Enable Low to Latch Enable High Min 10 10 ns
w | Tgqv Chip Enable Low to Output Valid Min 85 85 ns
-i.-l TGHEL Output Enable High to Chip Enable Low Min 17 17 ns
o TLHAX Latch Enable High to Address Transition Min 9 9 ns

TLLH Latch Enable Pulse Width Min 10 10 ns

TwheL @ :Write Enable High to Chip Enable Low Min 25 25 ns

TwLeL Tes | Write Enable Low to Chip Enable Low Min 0 0 ns
2} TERVPL Chip Enable High to Vpp Low Min 200 200 ns
E TenwpL Chip Enable High to Write Protect Low Min 200 200 ns
i | TaveL Output (Status Register) Valid to Vpp Low Min 0 0 ns
E TavwpL E)Ouvtvput (Status Register) Valid to Write Protect Min 0 0 ns
é TvypHen | Tvps | Vpp High to Chip Enable High Min 200 200 ns
a | TwpPHEH Write Protect High to Chip Enable High Min 200 200 ns

Notes:

1. Sampled only, not 100% tested.

2. TwneL has this value when reading in the targeted bank or when reading following a Set Configuration Register command. System designers
should take this timing into account and can insert a software No-Op instruction to delay the first read in the same bank after issuing any
command and to delay the first read to any address after issuing a Set Configuration Register command. If the first read after the command
is a Read Array operation in a different bank and no changes to the Configuration Register are issued, TyyygL is O ns.

3. Device performance over Vppq = 1.7V-2.0V is under characterization and data will be populated after verification.

WEGL T i/ Teun
T PHEL i - -II:PLEL
PHeL | LGL
PHLL E PLLL
T vompn E Toen
VDD ’ VDDQ E
Power-Up ! Reset DS617_50_090108

Figure 34: Reset and Power-Up AC Waveforms
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Table 32: Reset and Power-Up AC Characteristics

Symbol Parameter Test Condition Min Unit

T Reset Low to: During Program 60 us
TP'-W'- Write Enable Low, During Erase 60 us
TPLEL Chip Enable Low,
TPLGL Output Enable Low, Other Conditions 60 s

PLLL Latch Enable Low

Reset High to:

TrHwL

T Write Enable Low
PHEL Chip Enable Low - 60 ps

I:::ft Output Enable Low

Latch Enable Low
TpLpn(M2) RP Pulse Width - 50 ns
TVDHPH Supply Voltages High to Reset High - 0 us
Notes:

1. Adevice reset is possible but not guaranteed if Tp_ py < 50 ns.
2. Sampled only, not 100% tested.

1 | , I
 High | | |
- ! 1 T |
W, G, L : : : :
1 | , |
| | | |
1 | , |
1 | , |
— ! ! .
| Low | | |
| | | |
1 | , |
| : : .
Vop, Vbpa : | :
— X ! !
1 | , |
| Toorer [ L | Toren I E— | |
. SR e .
RP : TPHHWZ: :
1 | ) |
: Tawar : : TewirwH |
1 | , |
1 ———— .- !
READY_WAIT | ! | |
1 | , |
1 | , |
: | Toau TIRWRT Tawar |
1 | ) |
1 | , |
«——— PowerUp ——— »«——— Reset - READY_WAIT :
! | | (pulse) ,
1

1 1
DS617_29_090108
Notes:

1. READY_WAIT requires an external pull-up resistor to Vppq sufficiently strong to ensure a clean Low-to-High transition within less than Trygt
when the READY_WAIT pin is released to a high-impedance state.

Figure 35: READY_WAIT AC Waveform
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Table 33: Power-Up Timing Characteristics

Vppq = Vppq = Vppq =
Symbol Parameter 1.7V to 2.0V®) 2.3Vto 2.7V 3.0V to 3.6V Unit
Min Max Min Max Min Max

TV READY_WAIT Low driven from the device 60 - 60 - us
TrwirwH | READY_WAIT pulse driven from the system 50 - 50 - ns
Trwat® | READY_WAIT rise time - 1 - 1 us
TPHRWZ Time from RP High to when device releases _ _

READY_WAIT to high-impedance state 200 200 us
ThLRWL Reset Low to READY_WAIT Low - 50 - 50 ns
TrsT Time required to trigger a device reset when Vpp 5 15 5 15 ms

drops below the maximum Vpppp threshold
TvbbPoOR Vpp ramp rate 0.2 50 0.2 50 ms
TVDQHPOR VDDQ ramp rate 0.2 50 0.2 50 ms
TyHRWZ Time from Vpp/Vppq POR thresholds to when

device releases READY_WAIT to high- 5 15 5 15 ms

impedance state

Notes:
1. Depends on the Vpp/Vppq operating conditions.

2.  READY_WAIT requires an external pull-up resistor to Vppq sufficiently strong to ensure a clean Low-to-High transition within less than

TrwrT When the READY_WAIT pin is released to a high-impedance state.
3. Device performance over Vppq = 1.7V-2.0V is under characterization and data will be populated after verification.

Ordering Information

Example: XCF128X FTG64 C

Device Type —— Operating Range
C = Industrial (TA = —40°C to +85°C)

Package Type
FT64 = 64-ball, Fine-Pitch Thin Ball Grid Array
FTG64 = 64-ball, Fine-Pitch Thin Ball Grid Array, Pb-free

DS617_11_050808
Notes:
1. See the FT64/FTG64 package specifications at http://www.xilinx.com/support/documentation/package_specifications.htm

Figure 36: Ordering Information

Valid Ordering Combinations
Table 34: Valid Ordering Combinations
| XCF128XFTG64C | XCF128XFT64C
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Marking Information

Device Type —»(XCF128XFTG64C]|
Xilinx Logo — E XXX == Fab Code
m: Lot Codes
Country of
T(r)e:tlsgelgbaillril?/ DX XX [Yww] = ([::ataerﬁ\(/)g r(Ia(-Week)
Code
¢
|
FT64 Ball A1 DS617. 12 0509508
Figure 37: Marking Information
Appendix A: Block Address Tables
Table 35: Boot Block Addresses
Bank(1) # Size (Kword) Address Range
0 16 7FC000-7FFFFF
1 16 7F8000-7FBFFF
2 16 7F4000-7F7FFF
3 16 7F0000-7F3FFF
4 64 7E0000-7EFFFF
Parameter Bank 5 64 7D0000-7DFFFF
6 64 7C0000-7CFFFF
7 64 7B0000-7BFFFF
8 64 7A0000-7AFFFF
9 64 790000-79FFFF
10 64 780000-78FFFF
11 64 770000-77FFFF
12 64 760000-76FFFF
13 64 750000-75FFFF
Bank 1 14 64 740000-74FFFF
15 64 730000-73FFFF
16 64 720000-72FFFF
17 64 710000-71FFFF
18 64 700000-70FFFF
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Table 35: Boot Block Addresses (Contd)

Bank(1) # Size (Kword) Address Range
19 64 6F0000-6FFFFF
20 64 6E0000-6EFFFF
21 64 6D0000-6DFFFF
Bank 2 22 64 6C0000-6CFFFF
23 64 6B0000-6BFFFF
24 64 6A0000-6AFFFF
25 64 690000-69FFFF
26 64 680000-68FFFF
27 64 670000-67FFFF
28 64 660000-66FFFF
29 64 650000-65FFFF
Bank 3 30 64 640000-64FFFF
31 64 630000-63FFFF
32 64 620000-62FFFF
33 64 610000-61FFFF
34 64 600000-60FFFF
35 64 5F0000-5FFFFF
36 64 5E0000-5EFFFF
37 64 5D0000-5DFFFF
Bank 4 38 64 5C0000-5CFFFF
39 64 5B0000-5BFFFF
40 64 5A0000-5AFFFF
41 64 590000-59FFFF
42 64 580000-58FFFF
43 64 570000-57FFFF
44 64 560000-56FFFF
45 64 550000-55FFFF
Bank & 46 64 540000-54FFFF
47 64 530000-53FFFF
48 64 520000-52FFFF
49 64 510000-51FFFF
50 64 500000-50FFFF
51 64 4F0000-4FFFFF
52 64 4E0000-4EFFFF
53 64 4D0000-4DFFFF
Bank 6 54 64 4C0000-4CFFFF
55 64 4B0000-4BFFFF
56 64 4A0000-4AFFFF
57 64 490000-49FFFF
58 64 480000-48FFFF
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Table 35: Boot Block Addresses (Contd)

Bank(1) # Size (Kword) Address Range
59 64 470000-47FFFF
60 64 460000-46FFFF
61 64 450000-45FFFF
Bank 7 62 64 440000-44FFFF
63 64 430000-43FFFF
64 64 420000-42FFFF
65 64 410000-41FFFF
66 64 400000-40FFFF
67 64 3F0000-3FFFFF
68 64 3E0000-3EFFFF
69 64 3D0000-3DFFFF
Bank 8 70 64 3C0000-3CFFFF
71 64 3B0000-3BFFFF
72 64 3A0000-3AFFFF
73 64 390000-39FFFF
74 64 380000-38FFFF
75 64 370000-37FFFF
76 64 360000-36FFFF
77 64 350000-35FFFF
Bank 9 78 64 340000-34FFFF
79 64 330000-33FFFF
80 64 320000-32FFFF
81 64 310000-31FFFF
82 64 300000-30FFFF
83 64 2F0000-2FFFFF
84 64 2EO000-2EFFFF
85 64 2D0000-2DFFFF
Bank 10 86 64 2C0000-2CFFFF
87 64 2B0000-2BFFFF
88 64 2A0000-2AFFFF
89 64 290000-29FFFF
90 64 280000-28FFFF
91 64 270000-27FFFF
92 64 260000-26FFFF
93 64 250000-25FFFF
Bank 11 94 64 240000-24FFFF
95 64 230000-23FFFF
96 64 220000-22FFFF
97 64 210000-21FFFF
98 64 200000-20FFFF
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Table 35: Boot Block Addresses (Contd)

Bank(1) # Size (Kword) Address Range
99 64 1F0000-1FFFFF
100 64 1E0000-1EFFFF
101 64 1D0000-1DFFFF
Bank 12 102 64 1C0000-1CFFFF
103 64 1B0000-1BFFFF
104 64 1A0000-1AFFFF
105 64 190000-19FFFF
106 64 180000-18FFFF
107 64 170000-17FFFF
108 64 160000-16FFFF
109 64 150000-15FFFF
Bank 13 110 64 140000-14FFFF
111 64 130000-13FFFF
112 64 120000-12FFFF
113 64 110000-11FFFF
114 64 100000-10FFFF
115 64 0F0000-0FFFFF
116 64 0E0000-0EFFFF
117 64 0D0000-0DFFFF
Bank 14 118 64 0C0000-0CFFFF
119 64 0B0000-0BFFFF
120 64 0A0000-OAFFFF
121 64 090000-09FFFF
122 64 080000-08FFFF
123 64 070000-07FFFF
124 64 060000-06FFFF
125 64 050000-05FFFF
Bank 15 126 64 040000-04FFFF
127 64 030000-03FFFF
128 64 020000-02FFFF
129 64 010000-01FFFF
130 64 000000-00FFFF

Notes:

1. There are two Bank Regions: Bank Region 1 contains all the banks made up of main blocks only; Bank Region 2 contains the banks made
up of the parameter and main blocks (Parameter Bank).
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Appendix B: Common Flash Interface

The Common Flash Interface is a JEDEC approved,
standardized data structure that can be read from flash
memory devices. This interface allows system software to
query the device to determine various electrical and timing
parameters, density information and functions supported by
the memory. The system can interface easily with the

device, enabling software to upgrade itself when necessary.

When the Read CFI Query Command is issued, the device
enters CFI Query mode and the data structure is read from

Table 36: Query Structure Overview

the memory. Table 36, through and Table 45, page 70 show
the addresses used to retrieve the data. The Query data is
always presented on the lowest order data outputs
(DQ7-DQO), the other outputs (DQ15-DQ8) are set to ‘0’.

The CFI data structure also contains a security area where
a unique 64-bit security number is written (Figure 9,

page 22). The security number cannot be changed and can
only be accessed in Read mode. Read Array command is
used to return to Read mode.

Offset Subsection Name Description
000h Reserved Reserved for algorithm-specific information
010h CFI Query Identification String Command set ID and algorithm data offset
01Bh System Interface Information Device timing & voltage information
027h Device Geometry Definition Flash device layout
P Primary Algorithm-specific Extended Query table ﬁ%‘i}'ﬁ?ﬁﬂ (iggiirgr\gtli)on specific to the Primary
A Alternate Algorithm-specific Extended Query table ﬁ%cgtr:?ﬁril (ig:)c;irg:]aatli)on specific to the Alternate
Lock Protection
080h Security Code Area Register Unique device Number and User
Programmable OTP

Notes:

1. The flash memory displays the CFI data structure when CFI Query command is issued. This table lists the main sub-sections detailed in
Table 38, page 66, and Table 41, page 68. Query data is always presented on the lowest order data outputs.

Table 37: CFl Query Identification String

Offset Description Value

000h Manufacturer code 0049h

001h Device code 506Bh

002h-00Fh Reserved Reserved

Oloh 0051h (MQ!’)
0l1lh Query Unique ASCII String "QRY" 0052h (“R”)
012h 0059h (“Y”)
013h Primary Algorithm Command Set and Control Interface ID code 16 bit ID 0001h

01l4h code defining a specific algorithm 0000h

015h Address for Primary Algorithm extended Query table (see Table 40, Offset =P = 000ah
016h page 67) 0001h

017h Alternate Vendor Command Set and Control Interface ID Code second 0000h

018h vendor (specified algorithm supported) 0000h

019h . Value = A =0000h
01Ah Address for Alternate Algorithm extended Query table 0000h
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Table 38: CFl Query System Interface Information

Offset Data Description Value
Vpp Logic Supply Minimum Program/Erase or Write voltage
01Bh 0017h bit 7 to 4 BCD value in volts 1.7V
bit 3 to 0 BCD value in 100 millivolts
Vpp Logic Supply Maximum Program/Erase or Write voltage
01Ch 0020h bit 7 to 4 BCD value in volts 2V
bit 3 to 0 BCD value in 100 millivolts
Vpp [Programming] Supply Minimum Program/Erase voltage
01Dh 0085h bit 7 to 4 HEX value in volts 8.5V
bit 3 to 0 BCD value in 100 millivolts
Vpp [Programming] Supply Maximum Program/Erase voltage
01Eh 0095h bit 7 to 4 HEX value in volts 9.5V
bit 3 to 0 BCD value in 100 millivolts
01Fh 0004h | Typical time-out per single byte/word program = 2" us 16 us
020h 0009h | Typical time-out for Buffer Program = 2" ps 512 ps
021h 000Ah | Typical time-out per individual block erase = 2" ms 1s
022h 0000h | Typical time-out for full chip erase = 2" ms -
023h 0004h | Maximum time-out for word program = 2" times typical 256 ps
024h 0004h | Maximum time-out for Buffer Program = 2" times typical 8192 ps
025h 0002h Maximum time-out per individual block erase = 2" times typical 4s
026h 0000h Maximum time-out for chip erase = 2" times typical -
Table 39: Device Geometry Definition
Offset Data Description Value
027h 0018h Device Size = 2" in number of bytes 16 Mbytes
028h 0001h . o
029h 0001h Flash Device Interface Code description x16 Sync.
02Ah 0006h : ; i —on
02Bh 0000h Maximum number of bytes in multi-byte program or page = 2 64 bytes
Number of identical sized erase block regions within the device bit 7t0 0 = x =
02ch 0002h number of Erase Block Regions 2
02Dh 007Eh Erase Block Region 1 Information 197
02Eh 0000h Number of identical-size erase blocks = 007Eh + 1
02Fh 0000h Erase Block Region 1 Information 128 Kbvte
030h 0002h Block size in Region 1 = 0200h x 256 byte v
031h 0003h Erase Block Region 2 Information 4
032h 0000h Number of identical-size erase blocks = 0003h + 1
033h 0080h Erase Block Region 2 Information 32 Kbvte
034h 0000h Block size in Region 2 = 0080h x 256 byte v
8; gﬁ Reserved | Reserved for future erase block region information -
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Table 40: Primary Algorithm-Specific Extended Query Table

Offset Data Description Value
0050h Primary Algorithm extended Query table unique ASCII string “PRI” "P"
(P)h=10ah 0052h R"
0049%h ‘"
(P+3)h = 10Dh 0031h Major version number, ASCII "
(P+4)h = 10Eh 0033h Minor version number, ASCII 3"
Extended Query table contents for Primary Algorithm. Address (P+5)h contains
less significant byte:
P+5)h = 10Fh h . .

(P+5) OF 885; bit 0 Chip Erase supported (1 = Yes, 0 = No) No

bit 1 Erase Suspend supported (1 = Yes, 0 = No) Yes
_ bit 2 Program Suspend supported (1 = Yes, 0 = No) Yes
P+7)h=111h h .

(P+7) 0000 bit 3 Legacy Lock/Unlock supported (1 = Yes, 0 = No) No
bit 4 Queued Erase supported (1 = Yes, 0 = No) \ No
bit 5 Instant individual block locking supported (1 = Yes, 0 = No) Yes
bit 6 Protection bits supported (1 = Yes, 0 = No) Yes
bit 7 Page mode read supported (1 = Yes, 0 = No) Yes
bit 8 Synchronous read supported (1 = Yes, 0 = No) Yes

_ bit 9 Simultaneous operation supported (1 = Yes, 0 = No) Yes

(P+8)h =112h 0000k bit 10 to 31 Reserved; undefined bits are ‘0’. If bit 31 is ‘1’ then another 31 bit
field of optional features follows at the end of the bit-30 field.

Supported Functions after Suspend Read Array, Read Status Register and CFI
Query:

(P+9)h =113h 0001h bit 0 Program supported after Erase Suspend (1 = Yes, 0 = No) Yes
bit 7 to 1 Reserved; undefined bits are ‘0’

(P+A)h=114h 0003h Block Protect Status Defines which bits in the Block Status Register section of

the Query are implemented: Yes
bit 0 Block protect Status Register Lock/Unlock bit active (1 = Yes, 0 = No) Yes

(P+B)h =115h 0000h bit 1 Block Lock Status Register Lock-Down bit active (1 = Yes, 0 = No)
bit 15 to 2; Reserved for future use undefined bits are ‘0’

Vpp Logic Supply Optimum Program/Erase voltage (highest performance):

(P+C)h = 116n 0018h bit 7 to 4 HEX value in volts 1.8V

bit 3 to 0 BCD value in 100 mV
Vpp Supply Optimum Program/Erase voltage:
(P+D)h =117n 0090h bit 7 to 4 HEX value in volts oV

bit 3 to 0 BCD value in 100 mV
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Table 41: Protection Register Information

Offset Data Description Value
(P+E)h = 118h 0002h Numper of protection register fields in JEDEC ID space. 0000h indicates that 5
256 fields are available.
(P+F)h =119h 0080h | protection Register 1: Protection Description: 80h
(P+10)h = 11ah 0000h Bits 0-7 Lower byte of protection register address 00h
Bits 8-15 Upper byte of protection register address
(P+11)h =11Bh 0003h Bits 16-23 2N bytes in factory pre-programmed region 8 bytes
(P+12)h = 11ch 0003h Bits 24-31 2" bytes in user programmable region 8 bytes
(P+13)h = 11Dh 008%h 89h
(P+14)h = 11Eh 0000h 00h
(P+15)h = 11Fh 0000h Protection Register 2: Protection Description: 00h
(P+16)h = 120n 0000h Bits 0-31 protection register address 00h
P17) = Bits 32-39 " number of factory programmed regions (lower byte) 0
(P+17)h =121h 0000h Bits 40-47 " number of factory programmed regions (upper byte)
(P+18)h =122h 0000h Bits 48-55 2" bytes in factory programmable region 0
Bits 56-63 " number of user programmable regions (lower byte)
(P+19)h =123h 0000h Bits 64-71 " number of user programmable regions (upper byte) 0
(P+1A)h = 124h 0010h Bits 72-79 2n bytes in user programmable region 16
(P+1B)h = 125h 0000h 0
(P+1C)h = 126h 0004h 16
Table 42: Burst Read Information
Offset Data Description Value
Page-mode read capability
_ bits 0-7 n’ such that 2" HEX value represents the number of read-page
P+1D)h = 127h h : : ) t
(P+1D) 0003 bytes. See offset 0028h for device word width to determine page-mode data 8 bytes
output width.
(P+1E)h =128h 0004h Number of synchronous mode read configuration fields that follow. 4
Synchronous mode read capability configuration 1
bit 3-7 Reserved
bit 0-2 n’ such that 2n+1 HEX value represents the maximum number of
continuous synchronous reads when the device is configured for its
_ maximum word width. A value of 07h indicates that the device is capable of
(P+1F)h =129n 0001h continuous linear bursts that output data until the internal burst counter 4
reaches the end of the device’s burstable address space. This field’s 3-bit
value can be written directly to the read configuration register bit 0-2 if the
device is configured for its maximum word width. See offset 0028h for word
width to determine the burst data output width.
(P+20)h = 12ah 0002h Synchronous mode read capability configuration 2 8
(P-21)h = 12Bh 0003h Synchronous mode read capability configuration 3 16
P+22)h = 12¢h 7h - - :
(P+22) ¢ 000 Synchronous mode read capability configuration 4 Cont.

Table 43: Bank and Erase Block Region Information(1:2)

Offset

Data

Description

(P+23)h = 12Dh

02h

Number of Bank Regions within the device

Notes:

1. The variable P is a pointer which is defined at CFl offset 015h.
2. Bank Regions. There are two Bank Regions, see Table 35, page 61.
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Table 44: Bank and Erase Block Region 1 Information(1:2)

Offset Data Description
+ = 12Eh OFh umber of identical banks within Bank Region
P+24)h Number of identical banks within Bank Region 1
(P+25)h = 12Fh 00h
Number of program or erase operations allowed in Bank Region 1:
(P+26)h = 130h 11h Bits 0—3: Number of simultaneous program operations Bits
4-7: Number of simultaneous erase operations
Number of program or erase operations allowed in other banks while a bank in same region is
programming
(P+27)h=131h 00n Bits 0—3: Number of simultaneous program operations
Bits 4—7: Number of simultaneous erase operations
Number of program or erase operations allowed in other banks while a bank in this region is
erasing
(P+28)h = 132h 00h Bits 0—3: Number of simultaneous program operations Bits
4-7: Number of simultaneous erase operations
Types of erase block regions in Bank Region 1 n = number of erase block regions with
(P+29)h = 133h 0lh contigt(xgus same-sized erase blocks. Symmetrically blocked banks have one blocking
region(@),
(P+2A)h = 134h 07h
(P+2B)h = 135h 00h Bank Region 1 Erase Block Type 1 Information:
Bits 0-15: n+1 = number of identical-sized erase blocks
(P+2C)h = 136h 00h Bits 16—31: nx256 = number of bytes in erase block region
(P+2D)h = 137h 02h
(P+2E)h =138h 64h Bank Region 1 (Erase Block Type 1)
(P+2F)h = 139n 00h Minimum block erase cycles x 1000
Bank Region 1 (Erase Block Type 1): Blts per cell, internal ECC
_ Bits 0-3: bits per cell in erase region
(P+30)h = 132h oih Bit 4: reserved for “internal ECC used”
Blts 5-7: reserved
Bank Region 1 (Erase Block Type 1): Page mode and Synchronous mode capabilities
Bit 0: Page-mode reads permitted
(P+31)h = 13Bh 03h Bit 1: Synchronous reads permitted

Bit 2: Synchronous writes permitted
Bits 3—7: reserved

Bank Region 1 Erase Block Type 2 Information

Bits 0—15: n+1 = number of identical-sized erase blocks
Bits 16—31: nx256 = number of bytes in erase block region

Bank Region 1 (Erase Block Type 2)
Minimum block erase cycles x 1000

Bank Regions 1 (Erase Block Type 2): Bits per cell, internal ECC
Bits 0-3: bits per cell in erase region
Bit 4: reserved for “internal ECC used”
Bits 5-7: reserved

Bank Region 1 (Erase Block Type 2): Page mode and Synchronous mode capabilities
Bit 0: Page-mode reads permitted
Bit 1: Synchronous reads permitted
Bit 2: Synchronous writes permitted
Bits 3—-7: reserved

Notes:

1. The variable P is a pointer which is defined at CFI offset 015h.
2. Bank Regions. There are two Bank Regions, see Table 35, page 61.
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Table 45: Bank and Erase Block Region 2 Information(1:2)

Offset Data Description
(P+32)h = 13Ch 01lh . " ,
Number of identical banks within Bank Region 2
(P+33)h = 13Dh 00h
Number of program or erase operations allowed in Bank Region 2:
(P+34)h = 13Eh 1lh Bits 0—3: Number of simultaneous program operations
Bits 4—7: Number of simultaneous erase operations
Number of program or erase operations allowed in other banks while a bank in this region is
_ programming
(P+35)h = 13Fh 00k Bits 0—3: Number of simultaneous program operations
Bits 4—7: Number of simultaneous erase operations
Number of program or erase operations allowed in other banks while a bank in this region is
_ erasing
(P+36)h = 140h 00h Bits 0—3: Number of simultaneous program operations
Bits 4-7: Number of simultaneous erase operations
Types of erase block regions in Bank Region 2 n = number of erase block regions with
(P+37)h =141n 02h conjigu(gus same-sized erase blocks. Symmetrically blocked banks have one blocking
region.
(P+38)h = 142h 06h
(P+39)h = 143h 00h Bank Region 2 Erase Block Type 1 Information
Bits 0—15: n+1 = number of identical-sized erase blocks
(P+3A)h = 144h 00h Bits 16—31: nx256 = number of bytes in erase block region
(P+3B)h = 145h 02h
(P+3C)h =146h 64h Bank Region 2 (Erase Block Type 1)
(P+3D)h = 147h 00h Minimum block erase cycles x 1000
Bank Region 2 (Erase Block Type 1): Bits per cell, internal ECC
— Bits 0-3: bits per cell in erase region
(P+3E)h = 148h 01h Bit 4: reserved for “internal ECC used”
Bits 5-7: reserved
Bank Region 2 (Erase Block Type 1):Page mode and Synchronous mode capabilities (defined
in Table 42, page 68)
_ Bit 0: Page-mode reads permitted
(P+3F)h = 149N 03h Bit 1: Synchronous reads permitted
Bit 2: Synchronous writes permitted
Bits 3—7: reserved
(P+40)h = 14ah 03h
(P+41)h = 14Bh 00h Bank Region 2 Erase Block Type 2 Information
Bits 0—15: n+1 = number of identical-sized erase blocks
(P+42)h = 14Ch 80h Bits 16—-31: nx256 = number of bytes in erase block region
(P+43)h = 14Dh 00h
(P+44)h = 14Eh 64h Bank Region 2 (Erase Block Type 2)
(P+45)h = 14Fh 00h Minimum block erase cycles x 1000
Bank Region 2 (Erase Block Type 2): Bits per cell, internal ECC
_ Bits 0-3: bits per cell in erase region
(P+46)h = 150n 01h Bit 4: reserved for “internal ECC used”
Bits 5-7: reserved
Bank Region 2 (Erase Block Type 2): Page mode and Synchronous mode capabilities (defined
in Table 42, page 68)
_ Bit 0: Page-mode reads permitted
(P+47)h =151h 03h Bit 1: Synchronous reads permitted
Bit 2: Synchronous writes permitted
Bits 3—7: reserved
(P+48)h = 152h - Feature Space definitions
(P+49)h = 153h - Reserved

Notes:

1. The variable P is a pointer which is defined at CFl offset 015h.
2. Bank Regions. There are two Bank Regions, see Table 35, page 61.
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Appendix C: Flowcharts and Pseudocodes

Start

program_command (addressToProgram, dataToProgram) {:

Write 40h or 10h®) writeToFlash (addressToProgram, 0x40);

> /*writeToFlash (addressToProgram, 0x10);*/
¢ /*see note (3)*/
Write Address writeToFlash (addressToProgram, dataToProgram) ;
& Data /*Memory enters read status state after
the Program Command*/
A
do {
Read.Stat(szS status_register=readFlash (addressToProgram) ;
Register® . .
B B see note (3)";
¢ /* E or G must be toggled*/
NO
} while (status_register.SR7== 0) ;
YES
NO Vpp Invalid if (status_register.SR3==1) /*VPP invalid error */
Error(1:2) error_handler ( ) ;
YES
NO Program if (status_register.SR4==1) /*program error */
Error(12) error_handler ( ) ;
YES
NO Program to Protected if (status_register.SRl==1) /*program to protect block error */
Block Error(1:2) error_handler ( ) ;
YES
End }

DS617_31_101608

Notes:

1. Status check of SR1 (Protected Block), SR3 (VPP Invalid) and SR4 (Program Error) can be made after each program operation or after a sequence.
2. If an erroris found, the Status Register must be cleared before further Program/Erase Controller operations.

3. Any address within the bank can equally be used.

4. To read the memory in Asynchronous mode, the CR15 Configuration Register bit must be written to 1.

Figure 38: Program Flowchart and Pseudocode
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Write Block
Address & BCh

!

Write Block
Address & CBh

k—

Read
Status Register(")

Command Sequence
Error@

Blank Check Error(2)>

Notes:
1. Any address within the bank can equally be used.

blank_check_command (blockToCheck) {

writeToFlash (blockToCheck, O0xBC) ;

writeToFlash (blockToCheck, O0xCB) ;
/* Memory enters read status state after
the Blank Check Command */

do {
status_register = readFlash (blockToCheck) ;
_ _ /* see note (1) */
/* E or G must be toggled */

} while (status_register.SR7==0);

if (status_register.SR4==1) && (status_register.SR5==1)

/* command sequence error */
error_handler () ;

if (status_register.SR5==1)
/* Blank Check error */
error_handler ()

2. Ifan erroris found, the Status Register must be cleared before further Program/Erase operations.
3. To read the memory in Asynchronous mode, the CR15 Configuration Register bit must be written to 1.
Figure 39: Blank Check Flowchart and Pseudocode

DS617_32_101608
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Buffer_ Program_ command (Start_Address, n, buffer_ Program[] )

/* buffer Program [] is an array structure used to store the address and
data to be programmed to the Flash memory (the address must be within
the segment Start Address and Start Address+n) */

< Buffer Program E8h > (
Command, .
SEUtAddress do {writeToFlash (Start_Address, O0xE8) ;
Read Status status_register=readFlash (Start_Address) ;
Reglster
NO } while (status_register.SR7==0);
YES

Write n(1) writeToFlash (Start_Address, n);

Start Address

'

Write Buffer Data, >

writeToFlash (buffer Program[0].address, buffer Program[0].data) ;

Start Address /*buffer Program[0].address is the start address*/

1

X=0

1

x = 0;

VN G

while (x<n)

)

Write Next Buffer Data
N { writeToFlash (buffer_ Program[x+1].address, buffer_Program[x+1].data);

lext Program Address(@

*< X=X+1

Program
Buffer to Flash

oL

X++;

writeToFlash (Start_Address, 0xDO);
Confirm DOh

Y

Read Status
Register

i

do {status_register=readFlash (Start_Address);

NO } while (status_register.SR7==0);
YES
Eull Status full_status_register_check() ;
Register Check®
}
End

DS617_33_101608
Notes:

1. n+1isthe number of data being programmed.

2.  Next Program data is an element belonging to buffer_Program[].data; Next Program address is an element belonging to
buffer_Program[].address

3. Routine for Error Check by reading SR3, SR4 and SR1.
4. To read the memory in Asynchronous mode, the CR15 Configuration Register bit must be written to 1.

Figure 40: Buffer Program Flowchart and Pseudocode
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< Write BOh
writeToFlash (bank_address, 0x70) ;
¥ /* read status register to check if

program has already completed */
Write 7

program_suspend_command () |
writeToFlash (any_address, 0xB0) ;

do {
status_register=readFlash (bank_address) ;

\

Read Status
Reglster

/* E or G must be toggled*/

NO
} while (status_register.SR7== 0) ;
YES
NO
| Program Complete |
‘ if (status_register.SR2==0) /*program completed */
<i Write FFh :> { writeToFlash (bank_address, OxFF) ;
read_data ( ) ;
# /*The device returns to Read Array
(as 1f program/erase suspend was not issued).*/
YES < Read Data > )
else
Write FFh { writeToFlash (bank address, OxFF) ;
Readda&iﬁom read_data ( ); /*read data from another address*/
another address
writeToFlash (any_address, 0xDO0) ;
<i Write DOh :> /*write 0xD0 to resume program*/
< Write 700 > writeToFlash (bank_address, 0x70) ;
/*read status register to check if program has completed */
}
Program Continues with }
Bank in Read Status

Register Mode

DS617_34_101608

Notes:
1. The Read Status Register command (Write 70h) can be issued just before or just after the Program Resume command.
2. To read the memory in Asynchronous mode, the CR15 Configuration Register bit must be written to 1.

Figure 41: Program Suspend & Resume Flowchart and Pseudocode
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Start

erase_command ( blockToErase ) {
writeToFlash (blockToErase, 0x20) ;
/*see note (2) */

Write 20n(@)

writeToFlash (blockToErase, 0xD0) ;
Write Block > /* Memory enters read status state after

Address & DOh the Erase Command */

-t
]

A

do {
R;Zdl\;t::g)s status_register=readFlash (blockToErase) ;
9 _ _ /* see note (2) */
i /* E or G must be toggled*/
NO

} while (status_register.SR7== 0) ;

YES
Vep Invalld if (status_register.SR3==1) /*VPP invalid error */
Error(1 error_handler ( ) ;
YES
if tat ister.SR4==1) && tat ister.SR5==1
Command i ( (status_register ) (status_register ) )

/* command sequence error */

Sequence Error(!) error handler () :

5,

=
=
(
(

NO if ( (status_register.SR5==1) )
Erase Error(") /* erase error */
error_handler ( ) ;
YES
NO Erase to Protected if (status_register.SR1==1) /*program to protect block error */
Block Error(!) error_handler ( ) ;
YES
End ’

Notes:

1. If an error is found, the Status Register must be cleared before further Program/Erase operations.

2. Any address within the bank can equally be used.

3. To read the memory in Asynchronous mode, the CR15 Configuration Register bit must be written to 1.

Figure 42: Block Erase Flowchart and Pseudocode

DS617_35_101608
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< Write BOh

y

< Write 70h

Y

erase_suspend_command () |
writeToFlash (bank_address, 0xB0) ;

writeToFlash (bank_address, 0x70) ;
/* read status register to check if
erase has already completed */

y

Read Status
Register

do {
Etapgs_register:readFlash (bank_address) ;
/* E or G must be toggled*/

~— ~N— ~—

NO
} while (status_register.SR7== 0) ;
YES
NO ) .
| Erase Complete if (status_register.SR6==0) /*erase completed */
{ writeToFlash (bank_address, OxFF) ;
YES
read_data ( ) ;
Write FFh /*read data from another block*/
/*The device returns to Read Array

(as if program/erase suspend was not issued).*/

Read data from another block,

Program,
Set Configuration Register or
Block Protect/Unprotect/Lock }
else
‘ Y { writeToFlash (bank_address, OxFF) ;
read_program_data ( );
Write DOh Write FFh /*read or program data from another address*/
writeToFlash (bank_address, 0xD0) ;
L /*write 0xD0 to resume erase*/
A } }
| Erase Continues | Read Data

DS617_36_101608

Notes:

1. The Read Status Register command (Write 70h) can be issued just before or just after the Erase Resume command.
2. To read the memory in Asynchronous mode, the CR15 Configuration Register bit must be written to 1.

Figure 43: Erase Suspend & Resume Flowchart and Pseudocode
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Write 60n("

\
Write
01lh, DOh or 2Fh

Write 90n()

Read Block
Lock States

e N U U

:

Locking
change
confirmed?

Write FFh()

End

Notes:

locking_ operation_command (address, lock_operation) {
writeToFlash (address, 0x60) ; /*configuration setup*/
/* see note (1) */

if (lock_operation==LOCK) /*to protect the block*/
writeToFlash (address, 0x01) ;

else 1f (lock_operation==UNLOCK) /*to unprotect the block*/
writeToFlash (address, 0xD0) ;

else 1f (lock_operation==LOCK-DOWN) /*to lock the block*/
writeToFlash (address, Ox2F) ;
writeToFlash (address, 0x90) ;

/*see note (1) */
if (readFlash (address) ! = locking_state_expected)

error_handler () ;

/*Check the locking state (see Read Block Signature table )*/

writeToFlash (address, OxFF) ; /*Reset to Read Array mode*/

/*see note (1) */

DS617_37_101608

1. Any address within the bank can equally be used.

2.
Figure 44:

To read the memory in Asynchronous mode,

the CR15 Configuration Register bit must be written to 1.
Locking Operation Flowchart and Pseudocode
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Start

Write con®)

& Data

V

Read Status
Register®

:

Write Address >

YES
NO Vpp Invalid
Error(*.2)
YES
NO Program
Error(1.2)
YES
NO Program to Protected
Block Error(1:2)
YES
End

Notes:

protection_register_program_command (addressToProgram, dataToProgram) {:

writeToFlash (addressToProgram, 0xCO) ;
/*see note (3) */

writeToFlash (addressToProgram, dataToProgram) ;
/*Memory enters read status state after
the Program Command*/

do {
status_register=readFlash (addressToProgram)
_ _ /* see note (3) */
/* E or G must be toggled*/

} while (status_register.SR7== 0) ;

if (status_register.SR3==1) /*VPP invalid error */
error_handler ( ) ;

if (status_register.SR4==1) /*program error */
error_handler ( ) ;

if (status_register.SR1==1) /*program to protect block error */
error_handler ( ) ;

DS617_38_101608

1. Status check of SR1 (Protected Block), SR3 (VPP Invalid) and SR4 (Program Error) can be made after each program operation or after a sequence.
If an error is found, the Status Register must be cleared before further Program/Erase Controller operations.

2.
3. Any address within the bank can equally be used.
4

To read the memory in Asynchronous mode, the CR15 Configuration Register bit must be written to 1.

Figure 45: Protection Register Program Flowchart and Pseudocode
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SETUP PHASE Buffer_Enhanced_Factory_ Program_ Command
l (start_address, DataFlow[]) {

Write 80h to
Address WA1
Write DOh to
Address WA1

Read Status
Register

writeToFlash (start_address, 0x80) ;

writeToFlash (start_address, 0xDO)

do {
do {
status_register = readFlash (start_address);

SR7=0 if (status_register.SR4==1) { /*error*/
if (status_register.SR3==1) error_handler ( ) ;/*VPP error */
YES if (status_register.SR1==1) error_handler ( ) ;/* Locked Block */
Initialize count PROGRAMAND ) ,
X=0 VERIFY PHASE while (status_register.SR7==1)
x=0; /* initialize count */
l do {
Read Status Register
9 writeToFlash (start_address, DataFlow[x]);

SR3 and SR1for error

X++;

}while (x<32)
do {

status_register = readFlash (start_address);

}while (status_register.SR0==1)

YES
?
Last data’ } while (not last data)
YES
Write FFFFh to
Address = NOT WA1

Read Status
Register

writeToFlash (another_block address, FFFFh)

EXIT PHASE do ¢

l status_register = readFlash (start_address)

}while (status_register.SR7==0)

full_status_register_check() ;

YES
Full Status Register
Check

} DS617_39_101608
Notes:
1. To read the memory in Asynchronous mode, the CR15 Configuration Register bit must be written to 1.

Figure 46: Buffer Enhanced Factory Program Flowchart and Pseudocode
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Appendix D: Command Interface State Tables
Table 46: Command Interface States — Modify Table, Next State(1)

Command Input
o 3 9
w W ® w o 5 o »
- 2 9.7 5 Sv B & &o
3§ o & %o o 3 3938 = 35 , @2 &2
o - 53 = 4 ) g
Current CI State me 53 T %g 3| 52 |35w9 72 mE | 58 =g ©S5m
o > < © 9 =X o Qo 2352 | Wl 233 o | o6 5%75
E5 28 g =0 5@ BEg 3393 ER Eeg | EY | Ep Ime
g | BE g2 o8 g o |=m23| 8 o5 F & 83
N o p S o T b umc S Lo & 2. 28
= & 3| B g | 8923 = @3 7 g o0&
= c T - 8m 3 3 g S| o
= g_ Gl
Blank
Program BP Erase | BEFP
Ready Ready Setup Setup | Setup | Setup Check Ready
setup
Ready
Lock/CR Setup Ready (Lock Error) (unlock Ready (Lock Error)
block)
Setup OTP Busy
OTP |ISinOTP | OTP .
oTP Busy Busy Busy busy IS in OTP Busy OTP Busy
ISinOTP
busy OTP Busy
Setup Program Busy
Program IS in Program Program | IS in Program Prog.
Busy Busy Busy Busy Busy Program Busy Susp. Program Busy
ISin
Program | Program Program Busy
Busy
. IS in Program Program
Suspend PS ISin PS PS Suspend PS Busy Program Suspend
ISin PS Program Suspend
Setup Buffer Program Load 1 (give word count load (N-1))
Iilgge: if N=0 go to Buffer Program Confirm. Else (N. 0) go to Buffer Program Load 2 (data load)
Buffer Buffer P Confirm wh ~0;Else Buffer P Load 207
Load 2 uffer Program Confirm when count =0;Else Buffer Program Loa
Confirm Ready (error) BP Busy Ready (error)
Buffer | Busy | BPBusy| ISinBPBusy |BPBusy| ISinBP Busy BP Busy sEst B”ffeézg;gram
Program . i
ISB'SS?,P Buffer Program Busy
ISin
Suspend BP IS in BP Suspend Suipen BP BP BP bus Buffer Program Suspend
P Suspend P dp Susp | Suspend y 9 P
end
IS in BP
Suspend Buffer Program Suspend
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Table 46: Command Interface States — Modify Table, Next State(!) (Cont’d)

Command Input

> w g o o
2 g W o 3m > <€ o ] *
2 & 3 £ 5 goSs 2| 52 & 4 337
? 55 F gz @ 2 2838 F 3% o g 3%
Current CI State me 53 T e A 52 3359 |92 vMI B | E oS m
o > < © O =X o Qo 2352 | Wl 233 o | o6 5%7%
E5 28 g =0 BQ BEg 3393 ER Eeg | EY | Ep Spme
g | BE 2 o8 g o |=m23| 8 o5 F & 83
N o p S o T b umc S Lo & 2. 28
= © s B g |8923| = 3| @ g oo
= g_ Gl
Setup Ready (error) Erase Busy Ready (error)
. w
IS in cm
Erase Erase . @ —
Busy Busy EBrase Busy IS in Erase Busy | Erase Busy = Erase Busy
usy S5 @
o
Erase IS in
Erase Erase Busy
Busy
Erase | Program | BPin IS in Erase Erase
Suspend Suspend | inES ES Suspend ES Busy Erase Suspend
ISin ES Erase Suspend
Setup Program Busy in Erase Suspend
Program Prlosgirgm Program Busy in | 1S in Program PSin Program Busy
Busy BuEsé in Busy in ES Busy in ES Program Busy in ES ES énusgaei%
ES
ISin
Program Fl;rogra}m Program busy in Erase Suspend
in Erase | Pusyin
Suspend ES
. ISinPS | PSin .
Suspend | PSin ES in ES ES IS in Program
S?:%Eg]d PSin ES Program Busy in Program Suspend in Erase Suspend
ISinlnEES Program Suspend in Erase Suspend
Setu Buffer Program Load 1 in Erase Suspend (give word count load (N-1));
P if N=0 go to Buffer Program confirm. Else (N. 0) go to Buffer Program Load 2
I_Bo nge: Buffer Program Load 2 in Erase Suspend (data load)
Buffer Buffer Program Confirm in Erase Suspend when count =0;
Else Buffer Program Load 2 in Erase Suspend (note: Buffer Program will fail at this point if any block address is
Buffer Load 2 K !
different from the first address)
Program
in Erase . BP Busyin
Suspend Confirm Erase Suspend (sequence error) ES Erase Suspend (sequence error)
IS in BP BP . . BP .
Busy BI;I?EUSSY Busy in | busyin ISin BESbusy n BP Busy in ES Susp. BufferPro%rgm Busyin
ES ES in ES
IS in BP
busy in Buffer Program Busy in Erase Suspend
ES
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Table 46: Command Interface States — Modify Table, Next State(!) (Cont’d)

Command Input
o 3 o
w ® w 9 3 o )
3 S| o g 9620 5 Sy 8 2 S
D S | @ 95 2 2c| 2o S0
§ @ g fw w32 2g38 * 535 o ¢ B
D i~y o S o (o] =~ — Q 0o
Current CI State we Sg T %" >0 ?9 3509 o2 ’amg 538 | &E OS5 m
o > < © O =X o Qo 23290 Wl |ogT| oS o6 S5PF
By | 58 2§ 20 =@ E2 | 3p9F E% E83 E° Ep 338
= -~ -~ = 3 © oS
s s 3| 88 | 5 ® gmc3 8 oz 2| S| 8¢
= © 3| B Z 7933 | = &3 | & 5
= L c o g of o o Qo0
= = s |~ 8 3 o ® = L
= g_ Gl
m
o
BP | ISinBP | oO° | ISinBP BP |87
Buffer | Suspend | Suspend | Suspend nd ﬁ] Suspend in Suspend | @ T | Buffer Program Suspend in Erase Suspend
Program in ES in ES Eq | Erase Suspend | inES |2 <
in Erase 25
Suspend a
(Contd) 15 in BP
Suspend BP Suspend in Erase Suspend
in ES
(@]
>0
g m
Setup Ready (error) E %;_ Ready (error)
Blank £
Check S
in
Blank Blank .
Blank IS in Blank
Busy %heck Check Check Check busy Blank Check busy
usy busy busy
Lock/CR
Sg:ggén Erase Suspend (Lock Error) Erase Suspend Erase Suspend (Lock Error)
Suspend
Buffer Setup Ready (error) BBEES Ready (error)
EFP
Busy BEFP Busy(®)
Notes:

1. Cl=Command Interface: CR = Configuration register: BEFP = Buffer Enhanced Factory program: P/E C = Program/Erase controller: IS =
lllegal State: BP = Buffer Program: ES = Erase Suspend.

At power-up, all banks are in Read Array mode. Issuing a Read Array command to a busy bank, results in undetermined data output.
The two cycle command should be issued to the same bank address.

If the P/E C is active, both cycles are ignored.

The Clear Status Register command clears the SR error bits except when the P/E C. is busy or suspended.

BEFP is allowed only when Status Register bit SRO is reset to '0". BEFP is busy if Block Address is first BEFP Address. Any other commands
are treated as data.

7. Buffer Program will fail at this point if any block address is different from the first address.

o0, wN
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Table 47: Command Interface States — Modify Table, Next Output State(1:2)

Command Input

Current CI State

(4d4) (g)Aesly peay
(€ow/0T)
(s)y)dMes weliboid
(usd@) weiboid Jayng
(102) (g)(y)dmes
‘aselg yool|g
(108) dnjas 4439
(uog) dnjas yoayo yue|g
(10q) (g)p)wiuod d439
‘wauo) yoojun yoolg
‘awnsay 3/d wuiuo) aseug
(ygD)
wLiJU09 23y yue|g
(uog)
puadsng ase.i3 jweiboid
(uyoL)
19)s16ay snjels peay
(4os)
19)s16ay snjels Jea|n
(us6 ‘uo6) A1anp |49 peay
‘ainjeubis 21u04103|3 peay

Program Setup

Erase Setup
OTP Setup

Program Setup in
Erase Suspend

BEFP Setup
BEFP Busy

Buffer Program
Setup

Buffer Program
Load 1

Buffer Program
Load 2

Buffer Program
Confirm

Status Register
Buffer Program

Setup in Erase
Suspend

Buffer Program
Load 1 in Erase
Suspend

Buffer Program
Load 2 in Erase
Suspend

Buffer Program
Confirm in Erase
Suspend

Blank Check
setup

Lock/CR Setup

Lock/CR Setup in
Erase Suspend
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Table 47: Command Interface States — Modify Table, Next Output State(1:2) (Cont’d)

Command Input

Erase Suspend

Buffer Program
Busy in Erase
Suspend

Program Suspend
in Erase Suspend

Buffer Program
Suspend in Erase
Suspend

Blank Check busy

m
oD
o W o B L © 0
o o m=o W o o) () Q9
) LY c (1) S Mo ® 5 Q © ) o Q
2 0 = o m ~ V2O 5 P 2 o om
o «Q o ® m E o ~6 Q o = no
o —_ = - = (@) c = 3 J0
N [=re) ) =3 [} 3 (o) = (2} (2] Q
> Py 3 T 0 [} 53 = —_ —_ — —_ o
Current Cl State 3 ° 3 3 =2 @ 1] 253 a 2 @D S22  uwi co
Q = = oM o C o C [ =]
< | 58 § sm | £ ® 3%y | E% | Eg E6 | Fe  JF
= SE 3 0 2 o 2O o ® e - =
— ~-35 58 a c }?'ao o (7] D [1] o =
H »3 _ 5 - P=3 el ~3 s ) = c "g. "g- gQ
| = & - 5 —_ 20 S (] 7 7 =]
=3 c ] [ w Oson = §°} - -~ o
2 C 5 z o3¢ 3 o e e ec
~ 5 5z 3 3 = - o £
OTP Busy Status
Register
Ready
Program Busy
Erase Busy
Buffer Program
Busy
Program/Erase o
Suspend %) c
’g_)'_ ©
Buffer Program £ S
. c
Suspend Array Status Register Output Unchanged Py 3 Electronic
Program Busy in Q 3 | Signature/
& 3 CFI
(o} «Q
- [0
o

llegal State

Output Unchanged

Notes:

1. The output state shows the type of data that appears at the outputs if the bank address is the same as the command address. A bank can
be placed in Read Array, Read Status Register, Read Electronic Signature or Read CFI mode, depending on the command issued. Each
bank remains in its last output state until a new command is issued to that bank. The next state does not depend on the bank output state.

aprDD

Cl = Command Interface: CR = Configuration Register: BEFP = Buffer Enhanced Factory Program: P/E. C. = Program/Erase Controller.
At Power-Up, all banks are in Read Array mode. Issuing a Read Array command to a busy bank, results in undetermined data output.

The two cycle command should be issued to the same bank address.
If the P/E.C. is active, both cycles are ignored.
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Table 48: Command Interface States — Lock Table, Next State(1)

Command Input

CurrentClState | LockicR | ¢ 3P ?_I::Ii( Loc:BI:?I:‘?:gwn SoteR Address | llegal Oparation
Setup(?) (60n) (CoR) Confirm Confirm (03h) (WA0)®) | Command(¥ Completed®
(01hn) (2Fh) (XxXxXh)
Ready Lock/CR Setup Soe -{Ep Ready -
Lock/CR Setup Ready (Lock error) Ready ‘ Ready (Lock error) -
Setup OTP Busy x -
OTP Busy IS in OTP Busy ‘ OTP Busy ‘ Ready
IS in OTP busy OTP Busy IS Ready
Setup Program Busy -
Busy IS in Program Busy ‘ Program Busy Ready
Program IS inblfjr;)fram Program Busy IS Ready
Suspend ISin PS ‘ Program Suspend
ISin PS Program Suspend -
Setup Buffer Program Load 1 (give word count load (N-1) -
Buffer Load 1 Buffer Program Load 2(6) Exit see note (6) -
Buffer Load 2 Buffer Program Confirm when count =0; Else Buffer Program Load 2(9) -
Confirm Ready (error) -
Buffer Program Busy IS in BP Busy ‘ Buffer Program Busy Ready
Plrigirr]a?nugﬁ;y Buffer Program Busy IS Ready
Suspend IS in BP Suspend ‘ Buffer Program Suspend
lS?J;?)EnZ Buffer Program Suspend -
Setup Ready (error) -
Busy IS in Erase Busy ‘ Erase Busy Ready
Erase IS iguli;ase Erase Busy IS ready
Lock/CR
Suspend Setup in ISin ES Erase Suspend
ES -
ISin ES Erase Suspend
Setup Program Busy in Erase Suspend -
Busy IS in Progé%m busy in Program Busy in Erase Suspend ES
Progsrir:plgnlzrase ISbLnss'i'ggé%m Program Busy in Erase Suspend ISin ES
Suspend ISin PSin ES Program Suspend in Erase Suspend
ISinPSinES Program Suspend in Erase Suspend -
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Table 48: Command Interface States — Lock Table, Next State(1) (Cont'd)

Command Input
Block Block Block
Current Cl State Lock/CR s e?: P(z) Lock Lock-Down g’ c?r:fci:'?n Address llegal o Zlit(i:on
Setup(?) (60n) P Confirm Confirm (WA0)®) | Command(¥ P )
(con) (01h) (2Fh) (03h) (XXXXh) Completed
Setup Buffer Program Load 1 in Erase Suspend (give word count load (N-1))
Buffer Load 1 Buffer Program Load 2 in Erase Suspend(?) Exit see note (7)
Buffer Program Confirm in Erase Suspend when count =0; Else Buffer Program -
Buffer Load 2 Load 2 in Erase Suspend(®
Confirm Erase Suspend (sequence error)
Buffer Programin - - -
Erase Suspend Busy IS in BP busy in ES ‘ Buffer Program Busy in Erase Suspend ES
IS in BP busy . .
in ES BP busy in ES ISin ES
Suspend IS in BP suspend in ES ‘ Buffer Program Suspend in Erase Suspend
IS in BP ) -
Suspend in ES Buffer Program Suspend in Erase Suspend
Setup Ready (error) -
Blank Check
Blanbkugyeck IS in Blank Check busy Blank Check busy Ready
. Erase Suspend
Lock/CR Setup in ES (Lock error) Erase Suspend Erase Suspend (Lock error) -
Setup Ready (error) -
BEFP BEFP
8 i -
Busy BEFP Busy(®) Exit Busy(®

Notes:

1.

ONO GO KON

©

Cl = Command Interface: CR = Configuration register: BEFP = Buffer Enhanced Factory program: P/E C = Program/Erase controller: IS =
lllegal State: BP = Buffer program: ES = Erase suspend: WAO = Address in a block different from first BEFP address.

If the P/E C is active, both cycle are ignored.

BEFP Exit when Block Address is different from first Block Address and data are FFFFh.

lllegal commands are those not defined in the command set.

—: not available. In this case the state remains unchanged.

If N = 0 go to Buffer Program Confirm. Else (not = 0) go to Buffer Program Load 2 (data load)

If N = 0 go to Buffer Program Confirm in Erase suspend. Else (not = 0) go to Buffer Program Load 2 in Erase suspend.

BEFP is allowed only when Status Register bit SRO is set to '0'. BEFP is busy if Block Address is first BEFP Address. Any other commands
are treated as data.

Buffer Program will fail at this point if any block address is different from the first address
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Table 49: Command Interface States — Lock Table, Next Output State(1-2)

Current CI
State

Command Input

Blank
Check
Confirm
(CBh)

Blank
Check
setup
(BCh)

Lock/CR
Setup)(
60h)

OoTP
Setup®)
(con)

Block
Lock
Confirm
(01h)

Block Lock-
Down
Confirm
(2Fh)

Set CR
Confirm
(03h)

BEFP lllegal
Exit4 | Command
(FFFFh) ®)

P.E./C.
Operation
Completed

Program
Setup

Erase Setup

OTP Setup

Program
SetupinErase
Suspend

BEFP Setup

BEFP Busy

Buffer
Program
Setup

Buffer
Program
Load 1

Buffer
Program
Load 2

Buffer
Program
Confirm

Buffer
Program
SetupinErase
Suspend

Buffer
Program Load
1in Erase
Suspend

Buffer
Program Load
2 in Erase
Suspend

Buffer
Program
Confirm in
Erase
Suspend

Blank Check
setup

Status Register

Lock/CR
Setup

Lock/CR
SetupinErase
Suspend

Status Register

Array

Status Register

pabueyoun indinQo
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Table 49: Command Interface States — Lock Table, Next Output State(1:2) (Cont’d)

Current CI
State

Command Input

Lock/CR
SetupB)(
60h)

Blank
Check
setup
(BCh)

OoTP
Setup®)
(con)

Blank
Check
Confirm
(CBh)

Block
Lock
Confirm
(01h)

Block Lock-
Down
Confirm
(2Fh)

Set CR
Confirm
(03h)

BEFP
Exit(4)
(FFFFh)

lllegal

Command
(5)

P.E./C.
Operation
Completed

OTP Busy

Ready

Program Busy

Erase Busy

Buffer
Program Busy

Program/Eras
e Suspend

Buffer
Program
Suspend

Program Busy
in Erase
Suspend

Buffer
Program Busy
in Erase
Suspend

Program
Suspend in
Erase
Suspend

Buffer
Program
Suspend in
Erase
Suspend

Blank Check
busy

Status Register

Output Unchanged

Array

Output Unchanged

lllegal State

Output Unchanged

Notes:

1. The output state shows the type of data that appears at the outputs if the bank address is the same as the command address. A bank can
be placed in Read Array, Read Status Register, Read Electronic Signature or Read CFI mode, depending on the command issued. Each
bank remains in its last output state until a new command is issued to that bank. The next state does not depend on the bank's output state.

aprwd

Cl = Command Interface; CR = Configuration Register; BEFP = Buffer Enhanced Factory Program; P/E. C. = Program/Erase Controller.
If the P/E.C. is active, both cycles are ignored.

BEFP Exit when Block Address is different from first Block Address and data are FFFFh.
lllegal commands are those not defined in the command set.
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Revision History

The following table shows the revision history for this document.

Date Version Revision
12/13/07 1.0 Initial Xilinx release.
03/31/08 2.0 Added bus operations and advance device specifications:

¢ Expanded "Command Interface," page 14, adding new sections.
¢ Added the following sections:
"Status Register," page 23
"Configuration Register," page 26
"Read Modes," page 34
"Dual Operations and Multiple Bank Architecture," page 35
"Block Locking," page 37
"Power-On Reset," page 39
"First Address Latching Sequence," page 41
"Program and Erase Times and Endurance Cycles," page 44
"Maximum Rating," page 45
"DC and AC Parameters," page 45
"Appendix A: Block Address Tables," page 61
"Appendix B: Common Flash Interface," page 65
"Appendix C: Flowcharts and Pseudocodes," page 71
¢ "Appendix D: Command Interface State Tables," page 80
Other corrections and updates:
¢ Corrected resistor values in Figure 7, page 10.
¢ Corrected resistor values and removed external resistors from signal K in Figure 8, page 11.
e Updated "Marking Information," page 61.

® S & 6 6 6 O 0

05/14/08 2.1 ¢ Data sheet status changed from Advance to Preliminary.
¢ Corrected the nomenclature for the FT64 package.

¢ Replaced section “FPGA Master BPI-Up Configuration Mode.” with section "Alternate Configuration
Modes," page 11.

e Updated Figure 19, page 40 with annotations for TypppoRg.
e Updated Table 21, page 44 to show correct values of Vpp
¢ Updated Table 31, page 58.

e Updated trademark references.

10/29/08 22 ¢ Minor corrections throughout.

e Updated Figure 1, page 2, Figure 8, page 12, Figure 9, page 22, Figure 13, page 31, Figure 16,
page 33, Figure 18, page 39, Figure 19, page 40, and Figure 25, page 46.

e Updated Figure 15, page 32, Figure 17, page 33, Figure 21, page 42, Figure 34, page 58, and
Figure 35, page 59 to reflect changed timing parameter nomenclature.

¢ Added maximum rating for junction temperature to Table 22, page 45.

¢ Added Table 24, page 46.

e Updated Table 2, page 5, Table 4, page 8, Table 9, page 21, Table 21, page 44, and Table 44,
page 69.

e Added new voltage range information to Table 28, page 50.

e Updated Table 32, page 59 to reflect changed timing parameter nomenclature.

e Updated Table 19, page 42, Table 20, page 43, Table 29, page 52, Table 30, page 56, Table 31,
page 58, and Table 33, page 60. (Added new voltage range information and updated tables to
reflect changed timing parameter nomenclature.)
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Notice of Disclaimer

THE XILINX HARDWARE FPGA AND CPLD DEVICES REFERRED TO HEREIN (“PRODUCTS”) ARE SUBJECT TO THE TERMS AND
CONDITIONS OF THE XILINX LIMITED WARRANTY WHICH CAN BE VIEWED AT http://www.xilinx.com/warranty.htm. THIS LIMITED
WARRANTY DOES NOT EXTEND TO ANY USE OF PRODUCTS IN AN APPLICATION OR ENVIRONMENT THAT IS NOT WITHIN THE
SPECIFICATIONS STATED IN THE XILINX DATA SHEET. ALL SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE
PERFORMANCE, SUCH AS LIFE-SUPPORT OR SAFETY DEVICES OR SYSTEMS, OR ANY OTHER APPLICATION THAT INVOKES
THE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). USE OF PRODUCTS IN CRITICAL APPLICATIONS IS AT THE SOLE RISK OF CUSTOMER, SUBJECT TO
APPLICABLE LAWS AND REGULATIONS.
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