Chapter 21
EzPort

EzPort is a serial flash programming interface that allows the flash memory contents on a 32-bit general
purpose microcontroller to be read, erased, and programmed from off-chip in a compatible format to many
standalone flash memory chips.

21.1 Features

The EzPort includes the following features:
» Serial interface that is compatible with a subset of the SPI format
» Ability to read, erase, and program flash memory
» Ability to reset the micro-controller, allowing it to boot from the flash memory after the memory
has been configured

The EzPort allows the flash memory internal to the controller to be programmed like standard SPI flash
memories available from ST Microelectronics, Macronix, Spansion, and other vendors. The EzPort
implements the same command set as devices from these vendors, so existing microcontroller or
automated test equipment code used to program these devices can also be used to program the device with
little or no modification. In essence, the EzPort eliminates the need to use the background debug mode
interface to download and run user-developed flash programming code to initialize

21.2 Modes of Operation
The EzPort can operate in one of two different modes:

» Enabled—When enabled, the EzPort steals access to the flash memory, preventing access from
other cores or peripherals. The rest of the micro-controller is disabled when the EzPort is enabled
to avoid conflicts.

» Disabled—When the EzPort is disabled, the rest of the micro-controller can access flash memory
as normal.
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Figure 21-1 is a block diagram of the EzPort.
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Figure 21-1. EzPort Block Diagram

21.3 External Signal Description

21.3.1 Overview
Table 21-1 contains a list of EzPort external signals.

Table 21-1. Signal Descriptions

Name Description /0
EZPCK EzPort Clock Input
EZPCS EzPort Chip Select Input
EZPD EzPort Serial Data In Input
EZPQ EzPort Serial Data Out Output

21.3.2 Detailed Signal Descriptions

21.3.2.1 EZPCK — EzPort Clock

EzPort clock (EZPCK) is the serial clock for data transfers. Serial data in (EZPD) and chip select (EZPCS)
are registered on the rising edge of EZPCK while serial data out (EZPQ) is driven on the falling edge of
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EZPCK.The maximum frequency of the EzPort clock is half the system clock frequency for all commands
except when executing the read data command. When executing the Read Data command, the EzPort
clock has a maximum frequency of one eighth the system clock frequency.

21.3.2.2 EZPCS — EzPort Chip Select

EzPort chip select (EZPCS) is the chip select for signalling the start and end of serial transfers. If EZPCS
is asserted during and when the micro-controller’s reset out signal is negated, then EzPort is enabled out
of reset; otherwise it is disabled. After EzPort is enabled, asserting EZPCS commences a serial data
transfer, which continues until EZPCS is negated again. The negation of EZPCS indicates the current
command is finished and resets the EzPort state machine so that it is ready to receive the next command.

21.3.2.3 EZPD — EzPort Serial Data In

EzPort serial data in (EZPD) is the serial data in for data transfers. It is registered on the rising edge of
EZPCK. All commands, addresses, and data are shifted in most significant bit first. When EzPort is driving
output data on EZPQ, the data shifted in EZPD is ignored.

21.3.2.4 EZPQ — EzPort Serial Data Out

EzPort serial data out (EZPQ) is the serial data out for data transfers. It is driven on the falling edge of
EZPCK. Itis tri-stated, unless EZPCS is asserted and the EzPort is driving data out. All data is shifted out
most significant bit first.

21.4 Command Definition

The EzPort receives commands from an external device and translates those commands into flash memory
accesses. Table 21-2 lists the supported commands.

Table 21-2. EzPort Commands

Command Description Code Ags;':;S DB"';:(?;y BD;tLas g:nmﬁzlﬁ
WREN Write Enable 0x06 0 0 0 WREN
WRDI Write Disable 0x04 0 0 0 WRDI
RDSR Read Status Register 0x05 0 0 1 RDSR
WRCR Write Config Register 0x01 0 0 1 WRSR
READ Read Data 0x03 3 0 1+ READ

FAST_READ Read Data at High Speed 0x0B 3 1 1+ FAST_READ

PP Page Program 0x02 3 0 4 to 256 PP
SE Sector Erase 0xD8 3 0 0 SE
BE Bulk Erase 0xC7 0 0 0 BE
RESET Reset Chip 0xB9 0 0 0 DP

TLists the compatible commands on the ST Microelectronics Serial Flash Memory parts.
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21.41

21411

Command Descriptions

Write Enable

The Write Enable command sets the write enable register bit in the status register. The write enable bit must
be set for a Write Configuration Register (WRCR), Page Program (PP), Sector Erase (SE), or Bulk Erase
(BE) command to be accepted. The write enable register bit clears on reset, on a Write Disable command,
and at the completion of a write, program, or erase command.

This command should not be used if a write is already in progress.

21.4.1.2 Write Disable

The Write Disable command clears the write enable register bit in the status register.

This command should not be used if a write is already in progress.

21413

Read Status Register

The Read Status Register command returns the contents of the EzPort Status register.

IPSBAR
Offset:

R
w

Reset:

Access: read/write
7 6 5 4 3 2 1 0
FS WEF CRL WEN WiP
011 0 0 0 0 0 0 0

Figure 21-2. EzPort Status Register

"Reset value reflects if flash security is enabled or disabled out of reset.

Table 21-3. EzPort Status Register Field Description

Field Descriptions
7 Flash Security. Status flag that indicates if the flash memory is in secure mode. In secure mode, the following
FS commands are not accepted: Read (READ), Fast Read (FAST_READ), Page Program (PP), Sector Erase
(SE). Secure mode can be exited by performing a Bulk Erase (BE) command, which erases the entire contents
of the flash memory.
0 Flash is not in secure mode.
1 Flash is in secure mode.
6 Write Error Flag. Status flag that indicates if there has been an error with an erase or program instruction inside
WEF the flash controller due to attempting to program or erase a protected sector, or if there is an error in the flash
memory after performing a Bulk Erase command. The flag clears after a Read Status Register (RDSR)
command.
0 No error on previous erase/program command.
1 Error on previous erase/program command.
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Table 21-3. EzPort Status Register Field Description (continued)

Field Descriptions
5 Configuration Register Loaded. Status flag that indicates if the configuration register has been loaded. The
CRL configuration register initializes the flash controllers clock configuration register to generate a divided down

clock from the system clock that runs at a frequency of 150 kHz to 200 kHz. This register must be initialized
before any erase or program commands are accepted.

0 Configuration register has not been loaded; erase and program commands are not accepted.

1 Configuration register has been loaded; erase and program commands are accepted.

4-2 Reserved, should be cleared.

1 Write Enable. Control bit that must be set before a Write Configuration Register (WRCR), Page Program (PP),
WEN Sector Erase (SE), or Bulk Erase (BE) command is accepted. Is set by the Write Enable (WREN) command
and cleared by reset or a Write Disable (WRDI) command. It also clears on completion of a write, erase, or
program command.

0 Disables the following write, erase, or program command.
1 Enables the following write, erase, or program command.

0 Write In Progress. Status flag that sets after a Write Configuration Register (WRCR), Page Program (PP),
WIP Sector Erase (SE), or Bulk Erase (BE) command is accepted and clears after the flash memory erase or
program is completed. Only the Read Status Register (RDSR) command is accepted while a write is in
progress.

0 Write is not in progress. Accept any command.
1 Write is in progress. Only accept RDSR command.

21.4.1.4 Write Configuration Register

The Write Configuration Command updates the flash controller’s clock configuration register. The clock
configuration register divides down the flash controller’s internal system clock to a 150 kHz to 200 kHz
clock. This register must be initialized before any erase or program commands are issued to the flash
controller.

This command should not be used if the write error flag is set, a write is in progress, or the configuration
register has already been loaded (as it is a write-once register).

IPSBAR Access: read/write
Offset:
7 6 5 4 3 2 1 0
R
W PRDIV8 DIV[5:0]
Reset: 0 0 0 0 0 0 0 0

Figure 21-3. EzPort Configuration Register
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Table 21-4. EzPort Configuration Register Field Description

Field Descriptions
7 Reserved, should be cleared.
6 Enables prescaler divide by 8.

PRDIV 0 The system clock is fed directly into the divider.
1 Enables a prescaler that divides the system clock by 8 before it enters the divider.

5-0 Clock divider field. The combination of PRDIV8 and DIV[5:0] effectively divides the system clock down to a
DIV[5:0] frequency between 150 kHz and 200 kHz.

21.4.1.5 Read Data

The Read Data command returns data from the flash memory, starting at the address specified in the
command word. Data continues being returned for as long as the EzPort chip select (EZPCS) is asserted,
with the address automatically incrementing. When the address reaches the highest flash memory address,
it wraps around to the lowest flash memory address. In this way, the entire contents of the flash memory
can be returned by one command.

For this command to return the correct data, the EzPort Clock (EZPCK) must run at no more than divide
by eight of the internal system clock.

This command should not be used if the write error flag is set, or a write is in progress. This command is
not accepted if flash security is enabled.

21.4.1.6 Read Data at High Speed

This command is identical to the Read Data command, except for the inclusion of a dummy byte following
the address bytes and before the first data byte is returned.

This allows the command to run at any frequency of the EzPort Clock (EZPCK) up to and including half
the internal system clock frequency of the micro-controller. This command should not be used if the write
error flag is set, or a write is in progress. This command is not accepted if flash security is enabled.

21.4.1.7 Page Program

The Page Program command programs locations in flash memory that have previously been erased. The
starting address of the memory to program is sent after the command word and must be a 32-bit aligned

address (the two LSBs must be zero). After every four bytes of data are received by the EzPort, that 32-bit
word is programmed into flash memory with the address automatically incrementing after each write. For
this reason, the number of bytes to program must be a multiple of four. Only a maximum of 256 bytes can
be programmed at a time; when the address reaches the highest address within any given 256-byte space
of memory, it wraps around to the lowest address in that same space.

This command should not be used if the write error flag is set, a write is in progress, the write enable bit
is not set, or the configuration register has not been written. This command is not accepted if flash security
is enabled.

The write error flag sets if there is an attempt to program a protected area of the flash memory.
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21.4.1.8 Sector Erase

The Sector Erase command erases the contents of a 2-Kbyte space of flash memory. The 3-byte address
sent after the command byte can be any address within the space to erase.

This command should not be used if the write error flag is set, a write is in progress, the write enable bit
is not set, or the configuration register has not been written. This command is not accepted if flash security
is enabled.

The write error flag sets if there is an attempt to erase a protected area of the flash memory.

21.4.1.9 Bulk Erase

The Bulk Erase command erases the entire contents of flash memory, ignoring any protected sectors or
flash security. The write error flag sets if the Bulk Erase command does not successfully erase the entire
contents of flash memory. Flash security is disabled if the Bulk Erase command is followed by a Reset
Chip command.

This command should not be used if the write error flag is set, a write is in progress, the write enable bit
IS not set, or the configuration register has not been written.

21.4.1.10 Reset Chip

The Reset Chip command forces the chip into the reset state. If the EzPort chip select (EZPCS) pin is
asserted at the end of the reset period, then EzPort is enabled; otherwise it is disabled.

This command allows the chip to boot up from flash memory after it has been programmed by an external
source.

This command should not be used if a write is in progress.

21.5 Functional Description

The EzPort provides a simple interface to connect an external device to the flash memory on board a 32
bit microcontroller.

The interface itself is compatible with the SPI interface (with the EzPort operating as a slave) running in
either of the two following modes with data transmitted most significant bit first:

 CPOL=0,CPHA=0
« CPOL=1,CPHA=1

Commands are issued by the external device to erase, program, or read the contents of the flash memory.
The serial data out from the EzPort is tri-stated unless data is being driven, allowing the signal to be shared
among several different EzPort (or compatible) devices in parallel, provided they have different chip
selects.
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21.6 Initialization/Application Information

Prior to issuing any program or erase commands, the CFMCLKD register (see Section 17.3.3.2,
“CFMCLKD — CFM Clock Divider Register,” on page 17-8) must be written to set the flash state
machine clock (FCLK). The flash controller module runs at the system clock frequency divided by 2, but
FCLK must be divided down from this frequency to a frequency between 150 kHz and 200 kHz. Use the
following procedure to set the PRDIV8 and DIV[5:0] bits in the clock configuration register.

1. If fgyg is greater than 25.6 MHz, PRDIV8 equals 1; otherwise, PRDIV8 equals 0.

2. Determine DIV[5:0] by using the following equation. Keep only the integer portion of the result and
discard any fraction. Do not round the result.

Fsys

DIV = S 200kHz < (1 + (PRDIVE x 7))

3. The flash state machine clock is:

Fsys

For Fsys equaling 60 MHz, DIV equals 18 (0b00010010) using the above equations, and writing 0x52
(0b01010010, i.e. including the PRDIV8 bit) to CFMCLKD sets FCLK to 197.37 kHz. This is a valid
frequency for the timing of program and erase operations.

For proper program and erase operations, it is critical to set FCLK between 150 kHz and 200 kHz. Array
damage due to overstress can occur when FCLK is less than 150 kHz. Incomplete programming and
erasure can occur when FCLK is greater than 200 kHz.

MCF52235 ColdFire® Integrated Microcontroller Reference Manual, Rev. 5

21-8 Freescale Semiconductor



