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IXF3208 RAM Loader Implementation Guidelines

1.0 Introduction
This document describes the algorithm that should be used in order to load the | XF3208 firmware
program into the Intel® 1XF3208 device internal RAM. This algorithm should be implemented as
part of the microprocessor base system routines. The microprocessor will control all writes and
verification from the IXF3208 RAM viaits address, data and control bus. The microprocessor is
responsible to provide exception handling when an error is detected. The exception can be aretry,
or user notification, depending on the implementation.
Throughout the document, BASE isreferred as the base address of the IXF3208 device. This
addressis defined by the user.
1.1 Related Documents
Table 1. Related Documents
Document Title Document #
IXF3208 Datasheet 249544-001
IXF3208 API Developer’'s Manual 249880-001
IXF3208D Development CD
1.2 Firmware Program

The IXF3208 firmware is available in two forms:
1. IXF3208.HEX file
2. IXF3208.H header file

Both files and the RAM L oader example code are included in the I XF3208D Development CD.

Using the IXF3208.HEX file requires the software developer to write software routines that read
from the IXF3208.HEX file, load datainto an array and write the data to the | XF3208 device. The
rest of this document describes this procedure.

The second alternative is more effective for the developer, as al that is needed is to include the
IXF3208.H header file into the system code with one build.

The advantage of thefirst approach isthat adeveloper is not required to touch the entire code every
time there is afirmware update, asthe IXF3208.HEX isindependent of the user code. However, it
is not as effective as the second approach, and there is some latency for accessing the external file.

The second approach is more effective and takes into consideration that the firmware is not often
updated. However, when there is a firmware update, the user must obtain the updated header file,
integrate that into his code and do a complete re-compile.

The choice isleft up to the devel oper.
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2.0

IXF3208 RAM Structure

The following diagram describes the internal 1XF3208 RAM. The RAM sizeis 16KB and is
organized as 16K x 8-hit.

Figure 1. IXF3208 Internal RAM Structure

Note:

IXF3208 Internal 16KB

RAM
0x8000 Byte O
0x8001 Byte 1
0x8002 Byte 2 Array
1 \ ~ )
: : Byte 0
' ' Byte 1
' ' BASE + 0x8000 + n |« Bytle 2
! 1
1 \ I
1 \ I
! 1
' ' [ Byte16384 |
: v ! L )

0xC000 Byte 16384

In order to load the firmware into the RAM, the microprocessor must load it one byte at atime.
First, the firmware is stored in an array of 16KB (16384 bytes). Before loading the first byte from
the array, the IXF3208 internal CPU has to be disabled.

The RAM Loader software has to have a pointer to point to BASE +0x8000 address and a counter
that increments every time abyteisloaded. BASE is the base address that has been assigned to the
device by the user plus 0x8000, which is the starting address of the RAM.

Once the pointer is setup to point to BASE + 0x8000, the RAM L oader software starts to load the
first byte into the first address location of the RAM. The software is responsible to increment the
pointer in the array for each byte loaded, until all RAM locations are filled (or array is complete).
After the firmware is loaded completely, the RAM Loader software will read back all byte
locations for compaiison.

The IXF3208 firmware size is normally smaller than 16K B, therefore, the RAM Loader does not

need to load all 16KB into the RAM. In this application note, the algorithm describes |oading and
verification up to the firmware size (end of bytesin the array).
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3.0 RAM Write (Load) Algorithm

The following diagram describes the algorithm and the sequence that should be used for loading
the IXF3208 RAM.

* Themicroprocessor loads the 16KB binary fileinto an array.

¢ Disable the IXF3208 CPU using | XF3208SetCPUReset(Handle, TE_Enable) message.
* Setup the pointer to point to the RAM starting address, which is BASE + 0x8000.

* Reset counter (n =0)

* CPU writesthe first byte pointed by ‘n’ into (BASE + n) location.

¢ Each time the CPU writesinto the RAM, the counter increments by 1.

* Thisloop isrepeated until all bytesin the array are loaded. Once compl eted, the software may
go through the verification process or terminate the load, depending on the developer’s
preference.

Figure 2. RAM Load Algorithm
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4.0

RAM Read (Verify) Algorithm

intal.

The following agorithm can be implemented as an integral part of the RAM Loader algorithm.
Once the RAM is |loaded completely with the firmware, verification may be used to verify the
integrity of the data. In this example, asimple read back and compare is performed for each read

byte.

The following is the sequence that should be implemented for verification:

¢ Setup RAM pointer to point to BASE + 0x8000.
* Reset counter (n=0)

* The CPU readsthefirst byte pointed by ‘n’ into [BASE + n] location.

* The RAM Load software performs a comparison, if the read back valueis not equal to the
corresponding byte location in the array, the CPU performs exception handling or notifies the
user of an error. In this example, asimple log fileis used.

* |f theread byte is equal, the counter is advanced by 1.

* Thisprocessisrepeated until all bytes are read.
¢ Enable IXF3208 CPU using | XF 3208SetCPUReset(Handle, TE_Disable) message and

terminate.

Figure 3. RAM Read Algorithm
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5.0 Acronyms

CPU - Central Processing Unit

RAM - Ramdom Access Memory
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