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Introduction

Modern embedded processor systems are
equipped with non-volatile memory devices such
as EPROM or flash memories. This provides an
easy way to later reprogram memory with new
content to correct problems in the current
firmware or to enhance system capabilities.

With the advent of flash memories, it is now
possible to save data permanently and update it
when necessary without removing the component
from the system. Flash memories are also an
asset in systems that need to save data during a
power outage or brownout. The processor can
store its code/data contents from volatile internal
memory to an external, non-volatile memory,
and on revival of the system, rewrite the old
information back to the processor. ADSP-2106x
SHARC® processors can be booted from a
single 8-bit-wide memory device like EPROM,
EEPROM, or flash.

This EE-Note provides the details of interfacing
the flash to the external port on ADSP-2106x
processors. It also demonstrates programming
the in-circuit flash with two approaches.

The first approach uses the flash programmer
driver, which works with the VisualDSP++®
Flash Programmer utility. The flash programmer
driver code is provided to demonstrate how the
flash on the EZ-KIT Lite® board can be
programmed for PROM booting. The flash
programmer driver code in the associated .zIP
file is provided for the ADSP-21065L EZ-KIT
Lite board. The flash programmer driver code
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can be used to program the M29W040B 512-KB
flash available from STMicroelectronics. The
same code can be modified for all the other
ADSP-2106x processors.

The second example code is a flash programmer
application that programs the boot image into the
flash directly. The example code in the
associated .z1P file is available for the ADSP-
21061 processor, and the same code can be
modified for the other processors.

In-Circuit Flash Programming on
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discusses programming the flash on
ADSP-2116x, ADSP-2126x, ADSP-
2136x, and ADSP-2137x SHARC
processors.

Hardware Interface

The flash memory must be interfaced to the BMS
space of the processor for booting from the flash.
The address bus, data bus, BMS# and RD# signals
must be connected as shown in Figure 1. Data
lines D23:16 of the ADSP-21060, ADSP-21061,
and ADSP-21062 processors must be connected
to data lines D7:0 of the flash. For ADSP-
21065L processors, data lines D7:0 must be
connected to data lines D7:0 of the flash. The
number of address lines depends on the size of
the flash. To program the flash, the wr# signal of
the processor must to be connected to the WE#
signal of the flash as shown in Figure 2.
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Flash Interface on the ADSP-
21065L EZ-KIT Lite Board

The EPROM on the ADSP-21065L EZ-KIT Lite
board is mapped to the BMS space of the ADSP-
21065L processor. Refer to Figure 1.

ADSP-21065L EPROM (M27V201)

A17-0 A17-0
D7-0 Q7-0

/BMS -
/RD

IE
/G

Il

Figure 1. EEPROM interface on the ADSP-21065L
EZ-KIT Lite board

The EPROM socket provided on the ADSP-
21065L EZ-KIT Lite board cannot be used for
the flash as is. Figure 2 shows the connections
between the flash and the ADSP-21065L EZ-
KIT Lite board.

ADSP-21065L FLASH (M29W040B)

A17-0 A17-0
D7-0 D7-0

/BMS
/RD

IE (Pin 22)
/G (Pin 24)

Bl

IW (Pin 31)

Figure 2. ADSP-21065L flash interface

The 7wR signal of the ADSP-21065L EZ-KIT
Lite must be connected to the /w signal of the
flash on the EZ-KIT Lite board.
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Flash Programmer Driver

The flash programmer driver files included in the
associated . z1IP file programs the input. Idr file
into the flash. The flash programmer driver is
used with the VisualDSP++ Flash Programmer
utility. To program the flash, the flash
programmer driver is loaded into memory
initially. After loading it into memory, the flash
programmer driver:

m Allocates memory to hold the input. Idr file
contents

m Initializes the sector's start and end addresses
for the GUI

m Resets the flash and verifies the device ID

The input.ldr file is also loaded into the
memory using the Flash Programmer utility.
After loading it, the flash programmer driver:

m Erases the flash
m  Writes the contents of input. 1dr into flash
m Verifies the data

The flash programmer driver uses the following
functions to write to and read from the flash:

m  WriteFlash
m ReadFlash

The /BMS signal is used as the chip select signal
for the flash. This signal is asserted low by
setting the BSO (boot select override) bit of the
SYSCON register before accessing the flash. When
the BSO bit is set, external port DMA accesses
can enable the /BMS signal only. The flash
programmer driver uses DMA channel 9 to write
to and read from the flash. The writeFlash and
ReadFlash functions set the BSO bit of the
SYSCON register and initiate an external port
DMA using channel 9. After initiating the DMA
transfer, the processor waits in idle mode for the
transfer to end. Once the transfer ends, the
processor comes out of idle mode and reset the
BSO bit of the SYSCON register for normal
accesses.
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Programming the Flash

The flowchart of Figure 3 shows the steps to
program code into flash wusing the Flash
Programmer utility.

Generate the User_Application.ldr file using
the VisualDSP++ loader utility

h 4

Load the Flash Programmer driver into
the internal memory

Load the User_Application.ldr file into the
internal memory

\ 4

Erase the Flash

\ 4

Program the Flash with the
User_Application.ldr file

End

Figure 3. Using the flash programmer driver

The 21065LEZFlash.c file available with the
flash programmer driver contains a generic flash
programming algorithm. The blink project files,
which toggle the ADSP-21065L processor's flags
and blinks the LEDs on the EZ-KIT Lite board,
are used as an example. Build and test
user_application.dpj to program the user
application into the flash. Then generate
user_application.ldr with the VisualDSP++
loader. The flash programmer driver and the data
from the user_application. Idr file are loaded
into internal memory using the Flash
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Programmer. The flash programmer driver uses
the data loaded into internal memory from the
user_application.ldr file. It erases the flash
and then programs the flash with the new data.
Once the user application is validated, it can then
be programmed into the flash. The example code
contains the Blink.dxe and Blink.ldr files,
which can be used to program the flash. The
Blink.exe file can be loaded and tested on the
EZ-KIT Lite board. Then the Blink. Idr file can
be programmed into the flash. The following two
steps describe the generation of the loader file
using the VisualDSP++ tools and how to
program the flash for the user application using
the flash programmer driver.

The flash can also be programmed using the
Flash Programmer application provided with this
EE-Note. For the Flash Programmer application,
the user_application.Idr file is used as part
of the internal memory. The application erases
the flash initially, and then reads the
user_application.ldr contents from internal
memory and programs the flash.

Step 1. Create the PROM Boot Image

Use the VisualDSP++ loader utility to generate
the boot-image for the user application code.

To generate the loader file, select Loader file
as the output file type in the Project Options
dialog box for user_application.dpj
(Figure 4).

The Flash Programmer utility accepts the data in
hexadecimal format. For the flash programmer
project the loader file must be generated with
ASCII format.

The user_application. Idr file is generated by
selecting Hex as the boot format as shown in
Figure 5. When the project is built using the
Rebuild Project command (via Build menu or
toolbar button), the user_application. Idr file
is generated.
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Project Options for user_application

= 51 Project
- [ General
= E Compile
o - [igh General (1)
o[k General (2)
i @ Preprocessor
i @ Processor
i @ Warning
[ Assemble
= E Link
¢ - [igh General
bon @ LDF Preprocessing
- [i3h Elimination
B @ Processor
- [y split
=3 E Load
b @ Processor
- [53 Pre-build
‘... [ Post-build

Processor: .-“-.DSF'-E'IDESL V|Hsv1'5icn: Automatic hd

Type: | Loader file B !
Name: |user_applicaticn |
Tool Chain

Compiler: | C/C++ Compiler for SHARC (21(bov/21 bov/21200/2 v |

Assembler: | ADSP-2To0c Famiy Assembler v |
Linker: | ADSP-2Tcox Famity Linker v
Loader: | ADSP-2toox Family Loader v |
Spitter: | ADSP-2Ts00¢ Family Spiitter v
Settings for configuration: | Diebug w |

Figure 4. Configuring a loader file via the Project Options dialog box

Project Options for user_application

= Hi-] Project
- [ General
= E Compile
- -[35 General (1)
[ General (2)
i @ Preprocessor
i @ Processor
b, v @ Warning
- [y Assemble
=i Link
- -[35 General
Bon @ LDF Preprocessing
[ Elimination
b v @ Processor
- [ split
=3 E Load
bi W @ Processor
- [ Pre-build
[ Post-build

Boot Format Options

Boot Mode

© PROM © Hex s Start address: | el

) Host Oascl 52

) Link dude 53 Tirneout; | o

L Bira []verboss

[Multipmc&isor input file(s):

1: B
2 2k
L b

Lze default kemel

Qutput file:

| L]

Additional options:

| oK || Cancal |

Figure 5. Selecting hex format for the PROM boot
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Step 2a. Using the Flash Programmer Utility

Invoke the Flash Programmer utility from the
VisualDSP++ Tools menu.

Specify the following options, as follows:

1. Click the priver tab. Click the Browse (..)
button next to the Load Driver button
(Figure 6) and select the path for the flash
programmer driver file.

2. Click the Load Driver button to load the
flash programmer driver into memory.

After loading the driver into internal
memory, Success: Driver loaded IS
displayed in the Message center.

Flash Programmer
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The manufacturer’s code, device code, and

part description of the flash are displayed.

3. Click the Programming tab. Click the browse
(..) button under Data File (Figure 7) and
select the

path  for

user_application. Idr file.

generated

4. Click the Program button to program the
flash with the user_application. Idr file.

When the flash programming is completed,
Success:
Success: Program complete are displayed
in the Message center.

Erased

Df}‘\;r! Programming || Commands Flash sector map: -
O | Sector | StartOffset | EndOffset | %u.. | |
F)rr-.fer i | D 1] 0x00000000  Ox0000FFFF 727
Software Code'\2 1065 EzFlash'\Debug' 2 1065LEzFlash, dxe | []1 0Ox00010000 OxQODIFFFE 277
& = B []2 0x00020000 OxOO02FFFE 777
Load Driver | [ srowse... | [0z 0x00030000 OxOO03FFFF 727
Flash infarmation (4 0x00040000 OxO004FFFF 797
Manufacturer code: 0x20 []5 0x00050000 OxOOOSFFFF 772
Device coder Oxe3 |:| -] Ox00080000  Ox000sFFFF 277
Part description: M29W0408 [512k x 3) []7  0x00070000 OxOO07FFFF 777
Company: STMicro Electronics
| .
Driver information Message center:
Buid date: Dec 5 2006 . Success: Driver loaded.
Version: 1.01.0
Mame: ADSP-21065L EZ-KIT Lite driver ‘
[

[ 0K ‘ [ Cancel

sector(s)

Figure 6. Flash Programmer — loading the flash programmer driver file

and
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Flash Programmer

Pre-program erase options

]

(%) Erase affected {_}Erase based on map ]
) Erase al )Mo erase F
¥l

File format [
(3 Intel Hex (AsCI  Offeet: ]
= = E

{_J Binary | W

Data file:

Flash sector map:

Ox00000000
Ox00010000
Ox00020000
00030000
Ox00040000
Ox00050000
Ox00050000

| Sector | StartOffsst | End Offset

OxD000FFFF
0x0001FFFF
Ox0002FFFF
0x0003FFFF
Ox0004FFFF
0x0005FFFF
Ox0006FFFF

PX

%o Uiy

4.9
7

7
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Ox00070000  OxQ00YFFFF 222

| D1\EE Note Reviews EE-280(3, 11 ;-J:i'-.jﬁ.':'d'ihe_ciféé'zé&-?ujI?EE:J?

Message center:

[ verify while programming

[ Compare I|_ Program

T
| Success: Erased sector{s),
i | Success: Program complete,

I Ok J [ Cancel

Figure 7. Flash Programmer — loading the loader file for user application

Step 2b. Using the Flash Programmer Application

1. Generate the loader file for the user
application for PROM boot with AsC11 format.

2. Copy the flash programmer example code
project files provided with the associated
.Z1P file.

3. Copy the generated loader
(user_application.Idr) file to the folder
where the flash programmer project is placed.

4. Rebuild the flash programmer project files
and load the application.

5. Run the application to program the flash.
This application erases the flash and
programs it with the contents of
user_application. ldr file.

Booting from Flash Memory

Pins 2 and 3 of jumper JP6 must be shorted in
order to boot from the flash on the ADSP-
21065L EZ-KIT Lite board. If the jumper is not
connected, the code boots from the flash.

After programming the code on the flash,
applying a power reset causes a boot from the
flash.

The Blink example code can be booted from the
flash and verified. Program the flash with the
Blink.ldr file using the Flash Programmer
utility. When the power reset is applied to the
board, the Blink example code boots from the
flash and toggles the LEDs on the EZ-KIT Lite
board.
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Modifying the Flash Programmer
Driver for Different Flash Parts

The flash programmer driver available with this
EE-Note is implemented for a
STMicroelectronics M29W040B flash device.
The code can be modified for other flash devices.

The flash programmer driver calls the following
functions in the given sequence:

m  GetSectorStartEnd()

m  SetupForFlash()

m  GetCodes()

m EraseFlash() or EraseBlock()
s WriteData()

m  UnlockFlash()

The following device-dependant functions must
be modified:

m ResetFlash()

m  EraseFlash()

m  EraseBlock()

m  GetCodes()

= UnlockFlash()

m  GetSectorStartEnd()
m  GetSectorNumber()

The GetSectorStartEnd() and the
GetSectorNumber() functions depend on the
number of sectors and the sector size on the
device. The NUM_SECTORS can be modified with
the available sectors. The AFP_SectorSize can
be modified with the sector size. If the flash has
variable sector size, the GetSectorNumber () and
GetSectorStarteEnd() function implementation
must be modified.

Listing 1 shows the UnlockFlash() function.
The commands used in this function may vary
from device to device and must be modified.
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ERROR_CODE UnlockFlash ()
{
int flash address;
/* Write commands to unlock the
flash. */
flash address = 0x5555;
flash data = Oxaa;
WriteFlash( flash address,
&flash data) ;
flash address = 0x2aaa;
flash data = 0x55;
WriteFlash( flash address,
&flash data) ;
flash address = 0x5555;
flash data = 0xa0;
WriteFlash( flash address,
&flash data) ;
return NO ERR;

}

Listing 1. UnlockFlash() function

Summary

With minimal hardware modification to the EZ-
KIT Lite board, the board's flash can be
programmed easily. The flash programmer driver
files and the flash programmer application can be
modified for different flash devices.

Software Code

The source codes for the flash programmer driver
and for the flash programmer application are
supplied in the .z1P file associated with this EE-
Note.
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