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Tips to Solve NOR FLASH Programming Problems

Version 13-Feb-2025

Introduction

The goal of this manual is to provide tips to solve problems that might arise while programming off-chip NOR
FLASHs by TRACE32.

An introduction to the FLASH programming can be found in the “Onchip/NOR FLASH Programming
User’s Guide” (norflash.pdf).

For a complete list of all FLASH programming commands refer to the FLASH command group.
Nearly all off-chip NOR FLASHSs can be programmed via:

. TRACES32 tool-based FLASH programming

. target-controlled FLASH programming
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Just a few FLASH devices work only via target-controlled FLASH programming. This affects the following

FLASH devices:

o FLASHSs that are connected to a PowerPC CPU in true little endian mode.

. FLASHs for which the CODE column in www.lauterbach.com/supported-

platforms/toolchain/flash-devices shows “TARGET".

J FLASHSs for which the COMMENT column in www.lauterbach.com/supported-
platforms/toolchain/flash-devices shows “not on all systems supported” may not be
programmed via TRACE32 tool-based FLASH programming for all processor architectures.

I Company INews IProducts ISupport IDocuments ISales IHome |Search

| Atmel

ATZ29BY010
AT29BY020
AT29BY040
ATZ9C010
ATZ9C020
ATZ9C040
AT29C1024
ATZ9C256
ATZ29C25T
AT29CE12
ATZ9LV010
ATZ9LYV020
ATZ9LYV040
AT29LW1024
ATZ9LV256
ATZ9LWE12

For detailed information about both FLASH programming methods please refer to the “Onchip/NOR

ATMEL
ATMEL
ATMEL
ATMEL
ATMEL
ATMEL
ATMEL
ATMEL
ATMEL
ATMEL
ATMEL
ATMEL
ATMEL
ATMEL
ATMEL
ATMEL

AT29CE12
ATZ9C020
ATZ29C020
AT29CE12
ATZ29C020
ATZ29C020
TARGET

ATZ9C256
ATZ9C256
AT29CE12
AT29CE12
ATZ9C020
ATZ29C020
TARGET

ATZ9C256
AT29CE12

FLASH Programming User’s Guide” (norflash.pdf)

nat on all systems suppoarted
nat on all systems suppoarted
nat on all systems suppoarted
nat on all systems suppoarted
nat on all systems suppoarted
nat on all systems suppoarted
at29c1024 bin

nat on all systems suppoarted
nat on all systems suppoarted
nat on all systems suppoarted
nat on all systems suppoarted
nat on all systems suppoarted
nat on all systems suppoarted
at29c1024 bin

nat on all systems suppoarted
nat on all systems suppoarted

FProduct Owverview
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General Recommendation

If you start with a new FLASH device, it is recommended to set up a script that uses TRACE32 tool-based
FLASH programming first. Errors are less likely with this method because less target resources are required.

If the script that uses TRACES32 tool-based FLASH programming runs faultless, you can almost be sure that:

. The FLASH declaration is correct.
. The bus configuration registers for the FLASH devices are set up correctly.
. The interface between the CPU and the FLASH devices on your target hardware works faultless.

J TRACES2 can erase and program the FLASH devices correctly.

After TRACES32 tool-based FLASH programming works correctly, you can convert this script to a target-
controlled FLASH programming script. This is advisable because target-controlled FLASH programming is
much faster. Refer to “Conversion of the Tool-based to Target-controlled FLASH Programming” in
Tips to Solve NOR FLASH Programming Problems, page 49 (flash_diagnosis.pdf) for details.
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TRACE32 Error Messages

One of the following error messages is displayed, when a FLASH erasing/programming error occurs:

TRACE32 Error Messages

programming error

Error in programming the FLASH. Proceed as described in “General
Course of Action in the Case of Problems (Tool-based)” in Tips to
Solve NOR FLASH Programming Problems, page 10
(flash_diagnosis.pdf).

erase error

Error in erasing the FLASH. Proceed as described in “General Course of
Action in the Case of Problems (Tool-based)” in Tips to Solve NOR
FLASH Programming Problems, page 10 (flash_diagnosis.pdf).

bus error

There is no memory at the address range declared for the FLASH.
Please check the bus configuration for the FLASH device. Refer to
“Checking the Bus Configuration” in Tips to Solve NOR FLASH
Programming Problems, page 50 (flash_diagnosis.pdf) for details.

data alignment
error

Wrong or incorrect alignment used while writing the FLASH data. It is
strongly recommended to use a format option equivalent to the
<bus_width> in the FLASH declaration for all write accesses.

FLASH.Create .. Long
FLASH.Program ALL
Data.LOAD.El1f demo.elf /Long
FLASH.Program OFF

For target-controlled FLASH programming the following error message may be displayed:

TRACE32 Error Messages

FLASH algorithm
did not execute
completely

Proceed as described in “General Course of Action in the Case of
Problems (Target-controlled)” in Tips to Solve NOR FLASH
Programming Problems, page 36 (flash_diagnosis.pdf).

Make sure that the data cache is switched off, otherwise TRACE32 can
not read/update the FLASH status registers.
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TRACE32 Tool-based Programming

If TRACES32 tool-based FLASH programming is used, the FLASH algorithm is part of the TRACE32

software and runs on the host.

TRACE32 Software
on Host
Power
Debug Module
UsSB

Target

EBU=External Bus Unit

]7

JTAG
Connector

CPU

EBU

Control Lines
Address Bus

g
g

Data Bus

FLASH
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Sources of Errors

CPU Related Errors

. Wrong or incomplete configuration of the bus configuration registers for the FLASH devices

J FLASH area is indicated as cacheable and the data cache is on (TRACE32 can not read/update
the FLASH status registers)

Errors Related to Address/Data Bus or the Control Lines

. Defect on the data bus (short circuit, broken line, soldering problem ...)
. Defect on the address bus (short circuit, broken line, soldering problem ...)
. Swapped address or data lines

. Defect on a control line (Chip Select, Output Enable, Write Enable)

Errors Related to the FLASH

J FLASH (sector) is locked

Errors Related to the TRACE32 FLASH Declaration

J Wrong FLASH family code
. Wrong bus width definition

Errors Related to the File that is Programmed

. The file that is programmed unintentionally overwrites peripheral configuration registers

Alignment Error

. Wrong or incorrect alignment used while writing the FLASH data. It is strongly recommended to
use a format option for all write accesses that is equivalent to the <bus_width> in the FLASH
declaration.

FLASH.Create .. Long
FLASH.Program ALL
Data.LOAD.El1f demo.elf /Long

FLASH.Program OFF
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General Course of Action in the Case of Problems (Tool-based)

1. Check the read access to

FLASH

2. Check the write access to

FLASH

3. Check the FLASH protection

¢

4. Check the FLASH programming
of a single data value

:

5. Erase the FLASH

:

6. Check the FLASH programming
of a complete file

In case of FLASH programming problems the following course of actions is recommended:
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1. Check Read Access to FLASH

In case of FLASH programming problems it is recommended to test, if TRACES32 can read the FLASH
contents. This can be checked by using the Data.dump command.

Data.dump <start_address> <bus_width> /SpotLight  Display the contents of the FLASH in a
Data.dump window.

Use the start address of the FLASH
devices as <start_address>.

<bus_width> defines the data bus width
that is used to connect the FLASH devices
to the CPU.

If the option /Spotlight is used, changed
FLASH contents is highlighted.

FLASH.Program OFF ; Disable FLASH programming
Data.dump 0xA0000000 /Word /SpotLight ; Example 1

Data.dump 0x40000000 /Long /SpotLight ; Example 2

Data.dump window Clear and stable display

Unstable display
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Clear and Stable Display

Clear and stable display | ; Verify that there is FLASH
of FLASH contents in the specified address range
OR
Displayed memory Check for a defect on a single
doesn’t seem to be ®| data line
FLASH

Check for a defect on a single

—® address line
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1. Verify that the specified address range is FLASH

Here an example of how to verify if there is FLASH at the specified address range:

FLASH.Program OFF ; Disable FLASH programming

Data.TestList 0xal000000++3fffff ; Check memory type located at
; the specified address range.
; It 1is recommended to specify
; the complete FLASH address
; Space.

[ B::Data. TestList 0xa1000000 - + 3fffff

address MEnDry

C:A1008888—A13FFFFF | read only

This test can have the following results:

ok RAM

read only FLASH / ROM
read fail No memory
write fail

If the result is No memory:

- Please check the bus configuration registers. For details refer to “Checking the Bus
Configuration” in Tips to Solve NOR FLASH Programming Problems, page 50
(flash_diagnosis.pdf).

- Please check your target for hardware problems accessing the off-chip FLASH.
If the result is RAM:

- Please check the bus configuration registers. For details refer to “Checking the Bus
Configuration” in Tips to Solve NOR FLASH Programming Problems, page 50
(flash_diagnosis.pdf).

- Please check your target design for the correct FLASH address range.

Short description and link to newly introduced command:

Data.TestList <address_range> Test memory type for specified address range

The memory test stays active as long as the
Data.TestList window is displayed.

©1989-2025 Lauterbach Tips to Solve NOR FLASH Programming Problems |



Is there a defect on a single data line?

If there is a defect on a single data line, a single bit is either permanently 0 or permanently 1.

Use the Data.dump command to display the FLASH contents.

If the FLASH is empty (0xff) it is easy to check, if a single data line is permanently 0. This behavior

points to a short-circuit, a broken data line or soldering problems on your target.

If the FLASH isn’'t empty, a defective data line might be visible if you look carefully to the contents of

the Data.dump window.

If a RAM is connected to the same data bus, it is possible to perform the following test for a short-

circuit on a data line by using the RAM:

; Display the memory contents of the RAM
Data.dump 0x0++0x1fff /Long /SpotLight

; Write a bit shifting pattern to the RAM
Data.Pattern 0x0++0x1fff /LongShift

; Test i1f the bit shifting pattern is written correctly to RAM

Data.Pattern 0x0++0x1fff /LongShift /Compare

i B::Data. dump Ox0++0x1fff /DIALOG

C:0x0 Long | [JE [Track [#IHes []asci

address a 4 8 C a 4 8 C
5D :PARARRRA (+ARRRRRA1 PRRPRRRZ PRRPRRRY PRRPRRAS PRRPRR1A PRRAREZA PRRPRR4R PRRPREEA ”~
5D:PARARRZA | PRRPR1AR PRRPRZAR PRRPR4AR PRRPRSAR PRRA1APE PRRRZOPR PRRR4GAR PREABOARA
5D:PPRRAR4RA | PRR1ARPR PRRZARAR PRRARRPR PRREARPR PR1PRAPR PAZAPREPR PR4PRRAR PARSPREAR v
5D :PARRARGA | A1APRRPR PZAPPRRRR P4APRRAR PBAPRERR 1PAPRRPE ZARPREPE 4ARPRRPE BARPRERR

Short description and link to newly introduced command:

I Data.Pattern <range> [/<option>] Fill memory with selected pattern
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3. Is there a defect on a single address line?

A defective address line results in mirrored memory. This effect is only visible in the Data.dump
window, if the FLASH is not empty.

SD
sSD
SD
SD
SD
SD
sSD
sD

BE [B::Data. dump 0xa2000000 MNoAscii | (=3
C

address a 4 8

:A2PPPRAR (»BPA98786 BP4A942D PAABS44E 2D3873C4 ~
:A2PPA10 | 5D5692AC 17617168 17ABD192 7CBA449A
:A2PPPA2A | 86DI1B38 7455BFBS 3BB194F2 DACFB9EZ
:A2PPPA3A | CDD43216 985769BA 78765BAB 99888776 .
:A20PPR40A | BEA98786 BR4W942D BAABSA4E 2D3873C4 i

:A2PPAPA5SA | 5D5692AC 17617168 17ABD192 7CBA449A Mirrored address range
:A2PPPRGA | 86D91B38 7455BFBS 3BB194F2 DACF8IE2
:A2PPPA7A | CDD43216 985769BA 78765BAB 99888776 +

Mirrored address ranges can be found by the following procedure:

&start_address=0x40000000
&flash size=0x3fffff

; display a hex dump
Data.dump &start_address /Long

; store the contents of the first four 32-bit values into PRACTICE
; variables to build a test pattern
&vl=Data.Long(D:&start_address)

&v2=Data.Long(D:&start_address+0x4)
&v3=Data.Long(D:&start_address+0x8)
&v4d=Data.Long(D:&start_address+0xc)

; search for the test pattern in the FLASH
Data.Find (&start_address+0x10)++&flash size %Long &vl &v2 &v3 &v4

IF FOUND()

; 1f the test pattern is found in the FLASH, lock carefully to
; the Data.dump window to check if this is a result of mirrored

; address ranges
Data.dump TRACK.ADDRESS() /Long

ENDDO

Please be aware, that one reason for mirrored address ranges can also be a wrong bus configuration
for the FLASH device.
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Short description and link to newly introduced command:

FOUND() returns true if the <test_pattern>

was found
TRACK.ADDRESS() returns the address
at which the <test_pattern> was found

Data.Find <range> %<format> <test_pattern>
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Unstable Display

Unstable Display Check bus configuration registers

Check CS and OE line

1. Check the bus configuration registers

For details refer to “Checking the Bus Configuration” in Tips to Solve NOR FLASH Programming
Problems, page 50 (flash_diagnosis.pdf).

If only some bits are toggling, this leads to the assumption, that the timing for the FLASH is not set up
correctly. In most cases it is sufficient to increase the number of waits states for the memory access
by 1.

2. Check your target hardware

Keep the Data.dump window open. This way the FLASH memory contents is read 10 times/s.
Please measure the following lines:

Measure if the Chip Select line becomes active, if the FLASH is accessed.

Measure if the Output Enable line becomes active, if the FLASH contents is read.
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2. Check Write Access to FLASH

A simple way to check if TRACES32 has write access to the FLASH is to switch the FLASH into ID-mode
(Autoselect Mode for AMD/Spansion devices, Read Identifier Mode for Intel devices).

In ID-mode the following information is provided:

J Manufacturer identification
J Device identification
J Sector protection information if available

Intel FLASH Devices

The procedure to switch to ID-mode is described in “Switch to ID-Mode (Intel)” in Tips to Solve NOR
FLASH Programming Problems, page 52 (flash_diagnosis.pdf).

Alternative test procedures:

J Try to read the FLASH status and reset the status registers. For details refer to “Status Analysis
(Intel)” in Tips to Solve NOR FLASH Programming Problems, page 54 (flash_diagnosis.pdf).
Reading the FLASH status requires less correctly operating address and data lines, but this check is
sufficient to test the write access.

AMD/Spansion FLASH Devices

The procedure to switch to ID-mode is described in “Switch to ID-Mode (AMD/Spansion)” in Tips to Solve
NOR FLASH Programming Problems, page 56 (flash_diagnosis.pdf).

Alternative test procedures:

J Try to switch to CFl mode for Intel/AMD FLASH devices, if CFI mode is supported by your FLASH
device. For details refer to “Switch to CFl Mode (AMD/Spansion)” in Tips to Solve NOR FLASH
Programming Problems, page 58 (flash_diagnosis.pdf). Switching to CFI mode requires less
correctly operating address and data lines, but this check is sufficient to test the write access.
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Switching to ID-Mode is not possible

Switching to ID-mode is | , Check the bus configuration register,
not possible start with the write access to FLASH
Check the Write Enable line (WE)
—

Check for swapped or defective
—® address/data lines
(mainly AMD/Spansion FLASH)

Check the read access to FLASH
Go to step 1:

If switching to ID mode is not possible, the write access to FLASH doesn’t seem to work.
1. Check the bus configuration register

For details refer to “Checking the Bus Configuration” in Tips to Solve NOR FLASH Programming
Problems, page 50 (flash_diagnosis.pdf).

2. Check your target hardware
Please check the WE, OE and CS line on your target hardware.
Swapped or defect address/data lines can prohibit that the FLASH is switched to ID mode.
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The Manufacturer Identification or the Device Identifier is wrong

The manufacturer ID or
the device ID is wrong

Check for swapped or defective
address lines

Check the bus configuration registers

Check the read access to FLASH
Go to step 1:

1. Is there a defect on an address line?

A defective address line results in mirrored memory. This effect is only visible in the Data.dump

window, if the FLASH is not empty.

B |[B::Data. dump 0xa2000000 MNoAscii | (=3
address a 4 8 C
SD:A20A0A [*A0AOB/86 PRAHOAZD BAABSAAE 2D3B7ICH A

SD:A2088818 | SD569ZAC
SD:AZ2088828 | B6DI1B38
SD:A2088838 | CDD43Z216
SD:A2008848 | PPA98786
SD:A2088858 | SD569ZAC
SD:AZ2088868 | B6DI1B38
SD:AZ@@887A | CDD43Z216

17617168
7455BFB5
985769BA

17ABD192 7CBA449A
3BB194F2 DACFBOEZ -
78765BAB 99888776 ..

A048942D
17617168
7455BFB5
985769BA

@AAB544E 2D3873C4 i
17h0D197 TCBATASA Mirrored address range

3BB194F2 DACFB9E2
78765BAB 99888776 «
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Mirrored address ranges can be found by the following procedure:

&start_address=0x40000000
&flash size=0x3fffff

; display a hex dump
Data.dump &start_address /Long

; store the contents of the first four 32-bit values into PRACTICE
; variables to build a test pattern
&vl=Data.Long(D:&start_address)

&v2=Data.Long(D:&start_address+0x4)
&v3=Data.Long(D:&start_address+0x8)
&v4d=Data.Long(D:&start_address+0xc)

; search for the test pattern in the FLASH
Data.Find (&start_address+0x10)++&flash size %Long &vl &v2 &v3 &v4

IF FOUND()

; 1f the test pattern is found in the FLASH, lock carefully to
; the Data.dump window to check if this is a result of mirrored
; address ranges

Data.dump TRACK.ADDRESS() /Long

ENDDO

Please be aware, that one reason for mirrored address ranges can also be a wrong bus configuration
for the FLASH device.

For swapped address lines please check your schematics or measure each address line on your
target.

Short description and link to newly introduced command:

Data.Find <range> %<format> <test_pattern> FOUND() returns true if the <test_pattern>
was found.
TRACK.ADDRESS() returns the address
at which the <test_pattern> was found.
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2. Check the bus configuration registers

For details refer to “Checking the Bus Configuration” in Tips to Solve NOR FLASH Programming
Problems, page 50 (flash_diagnosis.pdf).
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3. Check the FLASH Protection

The FLASH protection can be checked, if the FLASH is in ID-Mode. For a detailed description on how to

switch the FLASH to ID-mode, refer to “2. Check Write Access to FLASH” in Tips to Solve NOR FLASH
Programming Problems, page 18 (flash_diagnosis.pdf).

E.g ID information for Intel 28F128W18T:

Eﬁ B:Data.dump 0xaD000000 /Word /NoAscii

=10l x|

address | 7] 2 4 6 8 A

C

E||

SD:ARAAAA1A
SD :ARAAAAZA
SD :ARAAAA3A

SD:AAAABBBA »PPBI 8866 AAA1 BEA1 PRI BFCF @@81 B8A1 j

SD :ARAAAA4R
SD :ARAAAASA
SD :ARAAAAGA

A

AR89 8866 MEP1 PAA1 BAGI BFCF APP1 AAAL1 +
AA51 @A52 BE59 PAA3 PRAA VB39 PPPA AR ¥
QAR AEBY PEPP PA17 BA19 BBB4 PPC6 AARY -
QAR AABA PEPP PAA4 PRAG BBM3 PPPR AA18
QA1 AEBM PEPP PAAA PRAZ BBFE PPPR AAGA
201 AAA7 POPP PAZA AARE AEBD BEPP EEE?J:J

i

—

1st word:
Manufacturer ID

0x89 (Intel)

Sector protection

2nd word: 0x8866 (28F128W18T as bottom boot block device)
Device ID
3rd word: 0x1 (sector locked)

Sector Protection Information

0x0

Sector is not locked

Ox1

Sector is locked

any other value

Please refer to the data sheet for your FLASH device
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FLASH Sector is protected

FLASH sector is Use FLASH.UNLOCK command to
—— .
protected remove the protection
I FLASH.UNLOCK <unit> | <range> | ALL Unlock FLASH

FLASH.UNLOCK ALL

FLASH.UNLOCK 0xa0000000++0xfffff

Some FLASH devices are locked after power-up. Refer to the data sheet for your FLASH device for details. If
your FLASH device is locked after power-up, the following command sequence is recommended:

; Configure your CPU

SYStem.Up ; Establish the communication
; between TRACE32 and the CPU

; Configure the bus configuration

; registers
FLASH.Create .. ; Declare your FLASH
FLASH.UNLOCK ALL ; Remove the FLASH protection
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FLASH devices behave differently when removing the protection.

. Each FLASH sector has to be unlocked separately. In this case the command

FLASH.UNLOCK ALL is recommended if the complete FLASH device should be unprotected.

If the block address (BA) is required to unlock the FLASH, each sector has to be unlocked

separately.
B First Bus Cycle Second Bus Cycle
Mode Command c (l:llis
¥ Oper | Addr' | Data® | Oper | Addr’ Data®
Lock Block 2 Write BA 0xB0 | Write | BA 0x01
Block
Locking/ Unlock Block 2 Write BA 0x60 | Write | BA 0xDO
Unlocking 1 down Block 2 | Write | BA | O0x60 | Vwrite | BA Ox2F
. Each unlock takes effect on the complete FLASH device. In this case the command

FLASH.UNLOCK <range_of first_sector>is more effective, since it performs much faster.

If the block address (BA) isn’t required to unlock the FLASH, all sectors are unlocked in one step.

Command Scaleable| Bus | Notes First Bus Cycle Second Bus Cycle
or Basic |Cycles
Command| Req'd
Seti14)

Operi! | Addr(2} | Data(?4) Operi! | Addri2)| Datai2.4)
Set Block Lock-Bit SCS 2 il Write X 60H | Write BA 01H
Clear Block Lock-Bits SCS 2 12 Write X 60H | Write X DOH

For details refer to the data sheet of your FLASH device.

Please use the command FLASH.LOCK if you want to enable the sector protection after the FLASH is
programmed.

I FLASH.LOCK <unit> | <range> | ALL Lock FLASH

Locking the FLASH is always performed sector-wise.
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4. Check the Programming of a Single Data Value

Here a short example to program a single data value to FLASH.

; Search for empty FLASH cell
Data.Find 0x0++0xfffff %Long Oxffffffff

; Display empty cell
Data.dump TRACK.ADDRESS () /SpotLight

; Enable FLASH programming
FLASH.Program ALL

; Write new data value to empty FLASH cell
Data.Set TRACK.ADDRESS() %Long 0x01234567

; Disable FLASH programming
FLASH.Program OFF

Data.Find <range> %<format> <test_pattern> FOUND() returns true if the <test pattern> was
found.
TRACK.ADDRESS() returns the address at
which the <test pattern> was found.
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Programming of a Single Data Value is not Possible

Programming of a single | } Wrong FLASH declaration
data value is not possible in TRACE32 (mainly AMD/Spansion)
Defective or swapped data lines
—

Check the write access to FLASH
Go to step 2

Check the FLASH protection
Gotostep 3
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1. Log all read/write accesses that are performed by TRACE32 to write a single data value

If you succeeded to switch the FLASH to ID mode by using the Data.Set commands described in
“Switch to ID-Mode (AMD/Spansion)” in Tips to Solve NOR FLASH Programming Problems, page
56 (flash_diagnosis.pdf), perform the following test sequence:

WinClear
SystemLOG.List
FLASH.Program ALL

; Search for empty FLASH cell
Data.Find Ox++0xfffff %Long Oxffffffff

; Write single data value for empty FLASH cell
Data.Set TRACK.ADDRESS () $%$Long 0x01234567

FLASH.Program OFF

Data.Find <range> %<format> <test_pattern> FOUND() returns true if the <test_pattern>
was found.
TRACK.ADDRESS() returns the address
at which the <test_pattern> was found.

An introduction on how to analyze the logging of the TRACE32 read/write accesses is given in
“Interpretation of the SystemLOG.List” in Tips to Solve NOR FLASH Programming Problems,
page 62 (flash_diagnosis.pdf).

Compare the command register addresses used by TRACES32 with the command register addresses
you used to switch to ID-mode. Differences in the command register addresses lead to the
assumption that a wrong <family_code> or a wrong <bus_width> is used in the TRACE32 FLASH
declaration.

Differences in the endianness used for the data values lead to the assumption that the FLASH is
connected to your PowerPC CPU in true little endian mode. In this case only target-controlled FLASH
programming can be used.
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2. Is there a defect on a single data line?

To test for a defective data line, write a test pattern to the FLASH.

WinClear
FLASH.Program ALL

; Search for an empty FLASH cell
Data.Find Ox++0xfffff %Long Oxffffffff

; Write test pattern 1
Data.Set TRACK.ADDRESS () %Long 0x55555555

; Check the result
Data.Print TRACK.ADDRESS () %Long

; Search for the next empty FLASH cell
Data.Find

; Write test pattern 2
Data.Set TRACK.ADDRESS() %Long Oxaaaaaaaa

; Check the result
Data.Print TRACK.ADDRESS () %Long

FLASH.Program OFF

In case of an error, check your target hardware for a defective data line.

Data.Find <range> %<format> <test_pattern> Repeat search by using Data.Find without
any parameters.

FOUND() returns true if the <test_pattern>
was found.

TRACK.ADDRESS() returns the address
at which the <test_pattern> was found.
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5. Erase the FLASH

Before you try to erase the complete FLASH it is recommended to test if a single FLASH sector can be

erased.

Check the protection for

a selected FLASH sector as described in “3. Check the FLASH Protection” in

Tips to Solve NOR FLASH Programming Problems, page 23 (flash_diagnosis.pdf). Use the following
command to erase this single sector.

I FLASH.Erase <range> Erase the contents of the specified address range

FLASH.Erase 0x

0--Oxfffff

FLASH sector can’t
be erased

Wrong FLASH declaration
in TRACE32 (mainly AMD/Spansion)

Data cache is on
(AMD/Spansion)

1. Read the Status Registers for Intel FLASH devices.

Refer to “Status
(flash_diagnosis.

Analysis (Intel)” in Tips to Solve NOR FLASH Programming Problems, page 54
pdf) for details.

2. Use the SystemLOG.List window to check the correct FLASH declaration.

3. Use the SystemLOG.List window to check if the data cache is on.

Both test are described

in “Interpretation of the SystemLOG.List”, page 62.

Please be aware that TRACE32 doesn’t detect any problem in erasing a FLASH
sector, if the FLASH sector is already empty.

If TRACEB32 is able to erase a single sector, you can be sure that TRACE32 can erase the complete FLASH.
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Errors that occur now when you try to erase several sectors or the complete FLASH can be isolated as a
sector protection problem.

Please be aware that a bulk erase/chip erase command is used to erase the
FLASH device if

. bulk erase/chip erase is supported by the FLASH device
. and if one of the following commands is used to erase the FLASH

FLASH.Erase ALL

FLASH.Erase <unit_number>

FLASH.Erase <range>, when the <range> covers the complete address
range declared for a <unit_number>

For details refer also to “Unintentional Erasing of the Complete FLASH
Device” in Tips to Solve NOR FLASH Programming Problems, page 47
(flash_diagnosis.pdf).
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An Erase Error is Generated

Use the FLASH.UNLOCK command

FLASH erase error | :
to remove the sector protection

Check the protection for each FLASH
sector

Refer to “3. Check the FLASH Protection” in Tips to Solve NOR FLASH Programming Problems, page 23
(flash_diagnosis.pdf) in both cases.

32
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6. Check the Programming of a Complete File

Unintended Overwrite of Peripheral Configuration Registers

At this point it makes only sense to check if the file you want to program into FLASH unintentionally
overwrites peripheral configuration registers.

Here an example, that shows you how to check if your file unintentionally overwrites important configuration

registers.
Data.LOAD.El1f demo.elf /VM ; Download the file to the virtual
; memory
sYmbol .List .Map ; Display the load order and the

; address ranges to which the file
; was downloaded

Please make sure, that the file is solely downloaded to the address ranges of the FLASH.

If your file overwrites peripheral configuration registers, please check your map file or continue as follows:

FLASH.Program ALL ; Enable FLASH programming

Data.LOAD.El1f demo.elf 0xc00000++0x1ffff ; Load file to FLASH address
; ranges

FLASH.Program OFF ; Disable FLASH programming

Short description and link to newly introduced command:

I sYmbol.List.MAP Display to which address ranges in the memory a file was downloaded.
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Target-controlled Programming

If target-controlled FLASH programming is used, the FLASH algorithm is downloaded to the target RAM and
is executed there.

TRACE32 Software T t
on Host arge CPU

EBU

A EBU=External Bus Unit

Power JTAG
Debug Module Connector
Y Control Lines

usB i

Address Bus

VV% ' DataBuséVV

FLASH RAM

The fact that the FLASH algorithm is downloaded to the target RAM and is executed there adds new
requirements:

1. Read and write access to the target RAM by TRACE32

2. Execution of the downloaded FLASH algorithm on the target RAM
3. Setting of software breakpoints to target RAM
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Sources of Errors

CPU Related Errors

. Wrong or incomplete configuration of the bus configuration registers for the RAM

Errors Related to the RAM

. Wrong or incomplete SDRAM initialization

. Missing ECC initialization for the RAM

Watchdog Problems

. The FLASH programming algorithm doesn’t serve any active watchdog. An active watchdog
results in an abort of the FLASH programming algorithm.

Errors Related to the File that is Programmed

. The file that is programmed unintentionally overwrites the FLASH algorithm

Address Range for FLASH Algorithm is to Small

J The data of the FLASH algorithm unintentionally overwrite the FLASH algorithm
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General Course of Action in the Case of Problems (Target-controlled)

After you defined both, the code range for the FLASH algorithm and the data range for the FLASH algorithm,
the following course of action is recommended:

1. Check the read access to

RAM

2. Check the write access to

RAM

3. Check if code can be executed

in RAM

4. Check if a software breakpoint
can be set to the code in RAM

l

5. Check the FLASH programming
of a complete file
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1. Check Read Access to RAM

To check if TRACE32 can read the RAM use the Data.dump command. It is recommended to perform all
test either on the program or on the data range defined for the FLASH algorithm.

I Data.dump <start_address> <bus_width> [SpotLight

Data.dump 0x1000 /Long /SpotLight

Clear and Stable Display
Clear and stable display : Verify that there is RAM
of RAM contents in the specified address range
OR

Displayed memory
doesn’t seem to be
RAM

Verify that the address range required for the FLASH algorithm and its data is RAM

I Data.TestList <address_range> Test memory type for specified address range

Data.TestList 0x1000++0x2fff

P& B::Data. TestList 0x1000+ +0x2fff

address MEnory

C:EEEEiEEE——EEEEBFFF‘ ok ~

If the result is read fail or write fail, please check the bus configuration registers for the RAM and the
RAM initialization.

Since TRACERS2 tool-based FLASH programming runs faultless, you can almost be sure that the address
bus, the data bus and the control lines are working correctly.
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Unstable Display

Unstable Display || Check bus configuration registers for

the RAM
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2. Check Write Access to RAM

To test the write access to RAM, use the following command:

I Data.Pattern <range> [/<option>] Fill memory with selected pattern
Example:

; Display the memory contents of the RAM
Data.dump 0x1000 /Long /SpotLight

; Write a bit shifting pattern to the RAM
Data.Pattern 0x1000++0x2fff /LongShift

; Test if the bit shifting pattern is written correctly to RAM
Data.Pattern 0x1000++0x2fff /LongShift /Compare

111 B::Data. dump 0x1000++0x2fff flong /Spotlight /DIALOG

C:0x1000 $#3Find... long ~| CJE [Track [FHex [JAsci
a

address il 8 1 a i} 8 I
SD:PPRR1ARG »APPPPPR1 PPAPRPRZ PPPRPRRY PPPPPRPS PPPPDR1R PPPAPAZ0 PPDBPRID PAPARAER -~
SD:PPRR1AZ0 | APRPA1PR PRPPRZPR PPPAPR4DP PRPPRBAD PPPR1PAP PARPZ0PR POPPAPDD PPRBBAPA
SD:PPAR1A40 | APR1PPPP PPRZAPPR PRA4PARD PPACARPR PA1PDAPR PR2APARR PR4PPPPRD PABABEED .
5D:APAR1AG6A | A1APPAPR P2PPRPPR P4PPAPAPP POPPRPRD 1PPRRPRP 2PRPAPPR 1PPPPPRRE BPRPRAPA

If TRACES32 can not write to RAM, check the bus configuration registers.

©1989-2025 Lauterbach Tips to Solve NOR FLASH Programming Problems | 39



3. Check if Code can be Executed in RAM

To check, if code can be executed use the following command to write a small test program into RAM.

I Data.Assemble <address> <mnemonic> Assemble the mnemonic to RAM

** TRACE32 ARMY
File Edit Yiew Yar Break Run CPU Misc Trace Perf Cov  ‘Window Help

ME 3¢ Pl E 2 O Saimsdae @ 5

Ax1008

Program Address

ri,#fx2 | y
rZ,ri,ri EiGDI'"
2

| a Breakpoint. ..
ré,rd | B Ereakpaints

ﬂ Display Memary
‘ Toggle Bookmark,
A5 5et PC Here

FTR;H[:EBZ Development System (C)} 1989-2806 Lauter‘bé m

| Modify here ...

[ ermilate ][ trigger ][ devices ][ trace ][ Drata ][ ST PR previons
e e e | i i E— e
Example:
Data.Assemble 0x1000 b 0x1000 ; b 0x1000 prevents that test

; program is unintentionally
; re-entered after a TRAP or
; interrupt

Data.Assemble 0x1002 mov r0, #1 ; Start of test program
Data.Assemble 0x1004 mov rl, #2
Data.Assemble 0x1006 add r2,rl,r0

Data.Assemble 0x1008 b 0x1002
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Set the Program Counter/Instruction Pointer to the start address of your test program and perform a few
single steps.

Register.Set pc 0x1002
Step

Step

Set the Program Counter/Instruction Pointer to the start address of your test program. Start the program
execution, let it run for a few seconds and stop it again. With this test you can check if an active watchdog will
cause problems for the target-controlled FLASH algorithm.

Register.Set pc 0x1002
Go
; WAIT 10.s can be used only in scripts

Break

Please check carefully, if the program execution is stopped within your test program. If this is not case this
leads to the assumption, that the watchdog on your target needs to be deactivated.
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4. Check if a Software Breakpoint can be Set

Check if a software breakpoint can be set to your small test program.

I Break.Set <address> /Program /SOFT

* TRACE32 ARM9

Fi Edit Wiew War Break Run CPU Misc Trace Perf Cov Window Help

Set a software breakpoint to an instruction

ME & » 0 28 O

B::Data.List 0x1000

Humics @

M Step || B Over || 4 Mewt || o Betum|| ¢ Up p Go Il Ereak || 1% Mode | Find:

addr/line  code [1abel mnemonic

|comment

ST:000A1888 |E7FE
ST:00091082| 2001
ST:PAA01084 |

ST:PA001086

:AAAR1BRR

re,
[3

Lk Jel,
ra,

Program Address

+ GaTil

a Breakpoint. ..
ks

Display Memary 4
‘ Toggle Bookmark, 2ot
* Set PC Here Alpha
|i Edit Source Beta
& Wiew Info Charly
) Delta
% Go Till There Echo
. :| _§_| List There
FTRHCEBZ Development System (C) 1989-2006 Laute “=embiefere .. T
Modify here ... TraceEnable
[(IFTEST | [(LICENSE | [ RaDIx | [ARDCOPY B
5T:00001002 stopped ) [ N

Example:

Break.Set 0x1004 /Program /SOFT

Go
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5. Check the FLASH Programming of a Complete File

FLASH.Create .. TARGET .. ; Declare your FLASH

FLASH.TARGET ..

FLASH.Erase ; Erase the FLASH contents
FLASH.Program ALL ; Enable FLASH programming
Data.LOAD.El1f demo.elf ; Load file to FLASH address ranges
FLASH.Program OFF ; Disable FLASH programming

Data.LOAD.El1f demo.elf /Compare

Programming of File Failed

Programming of file | Check for unintended overwrite of
failed FLASH algorithm by the file

Check for unintended overwrite of
peripheral configuration registers by
the file

Check for unintended overwrite of
—m| FLASH algorithm by FLASH algorithm
data

Wrong FLASH algorithm is used
(wrong bus width or wrong endianness)
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1. Does the file that is programmed to the FLASH unintentionally overwrite important
configuration registers or parts of the FLASH programming algorithm?

Here an example, that shows you how to check if your file unintentionally overwrites important
configuration registers or parts of the FLASH programming algorithm.

Data.LOAD.El1f demo.elf /VM ; Download the file to the virtual
; memory
sYmbol .List.Map ; Display the load order and the

; address ranges to which the file
; was downloaded

Please make sure, that the file is solely downloaded to the address ranges of the FLASH.

If you also want to download some program parts to RAM, please proceed as follows:

FLASH.Program ALL ; Enable FLASH
; programming
Data.LOAD.El1f demo.elf 0xc00000++0x1ffff ; Load file to FLASH

; address ranges

FLASH.Program OFF ; Disable FLASH
; programming
Data.LOAD.E1f demo.elf 0xe00000++0x7ff ; Load file to the RAM

; address ranges

Short description and link to newly introduced command:

I sYmbol.List. MAP Display to which address ranges in memory a file was downloaded.
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2. Do the data of the FLASH programming algorithm unintentionally overwrite the FLASH
algorithm?

RAM

The FLASH algorithm data overlay
| the FLASH algorithm program range

Please make sure, that you reserve enough target RAM for the FLASH programming algorithm. The
required size for the FLASH algorithm is calculated as follows:

FLASH algorithm

32 byte

Figure: Memory mapping for the <code_range>

Required size for the code is size_of (<flash_algorithm>) + 32 byte

The required size for the data of the FLASH algorithm is calculated as follows:

32 byte argument buffer
buffer for programming data

256 byte stack

Figure: Memory mapping for the <data_range>

<buffer_size> =
size_of (<data_range>) - 32 byte argument buffer - 256 byte stack

<buffer_size> is the maximum number of bytes that are transferred from the TRACE32
software to the external FLASH programming algorithm in one step.

Details on the memory mapping for the FLASH algorithm can be found in the “Onchip/NOR FLASH
Programming User’s Guide” (norflash.pdf).
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3. Check if the Correct FLASH Algorithm is used.

To check if the correct FLASH algorithm is used, use the following commands:

FLASH.Create ..

FLASH.TARGET

TARGET .. ; FLASH declaration

FLASH.Program ALL

Data.List

The command FLASH.Program ALL loads the FLASH algorithm to the target RAM and set the

program counter/instruction pointer correctly. Please look carefully to the code displayed in the

List window. If the code displayed there doesn’t seem to be the code at the beginning of a
function, check if you use the FLASH algorithm from the correct directory.

Ready-to-run binary files for target-controlled FLASH programming are
available for the most common architectures in the TRACE32 demo
folder under:

~~/demo/<architecture>/flash

The FLASH algorithms are organized by <bus_width> and by
<endianness>.

<bus_width>_be stands for FLASH support for big endian mode.
<bus_width>_le stands for FLASH support for little endian mode.

If your processor architecture has a preferred endianness, this
<endianness> is left out and only the <bus_width> is listed.

Example: the preferred <endianness> for the ARM architecture is little
endian mode.
~~/demo/arm/flash/long

; algorithms for little endian
~~/demo/arm/flash/long_be

; algorithms for big endian

If your FLASH is connected in true little endian mode to your PowerPC
CPU, please use the FLASH algorithm from the directory
~~/demo/powerpc/flash/<bus_width>_tle
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Errors Caused by Wrong Usage of the TRACE32 Commands

Unintentional Erasing of the Complete FLASH Device

FLASH device if

. bulk erase/chip erase is supported by the FLASH device

9 . and if one of the following commands is used to erase the FLASH
FLASH.Erase ALL

FLASH.Erase <unit_number>

range declared for a <unit_number>

Please be aware that a bulk erase/chip erase command is used to erase the

FLASH.Erase <range>, when the <range> covers the complete address

Here an example:

FLASH typ S29CD016, chip erase possible
FLASH start address 0xa2000000
FLASH sectors 8 x 8 KByte (0x2000)
30 (0x1E) x 64 KByte (0x10000)
8 x 8 KByte (0x2000)

TRACE32 FLASH declaration:

; FLASH declarations for the top boot sectors only
FLASH.Create 1. 0xa2000000--0xa200ffff 0x2000 AM29BDD Long

; FLASH.Create 1. 0xa2010000--0xa2leffff 0x10000 AM29BDD Long
; FLASH.Create 1. 0xa2l1f0000--0xa2l1fffff 0x2000 AM29BDD Long

FLASH.List

The following command will erase the complete FLASH (0xa2000000--0xa21fffff):

FLASH.Erase ALL
FLASH.Erase 1.

FLASH.Erase 0xa2000000--0xa200ffff
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Multiple FLASH Devices on one Target

TRACE32 can handle only a single FLASH algorithm for target-controlled FLASH programming. This
applies for both on-chip FLASH and off-chip FLASH devices.

The FLASH algorithm defined with the last FLASH.TARGET command is always the valid one.

If you have multiple FLASH devices on your target they require different FLASH algorithms, proceed as

follows:
FLASH.Create 1. .. TARGET .. ; Declaration for first FLASH device
FLASH.Create 2. .. TARGET .. ; Declaration for second FLASH device
FLASH.TARGET .. am291v100.bin ; Declare target algorithm for FLASH

; device with <unit_number> 1.
FLASH.Erase 1.
FLASH.Program 1.
Data.Load <filel>
FLASH.Program OFF

FLASH.TARGET .. 1i28£200b.bin ; Declare target algorithm for FLASH
; device with <unit_number> 2.

FLASH.Erase 2.
FLASH.Program 2.
Data.Load <file2>

FLASH.Program OFF

FAQ

Please refer to https://support.lauterbach.com/kb.
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Appendix A

Conversion of the Tool-based to Target-controlled FLASH Programming

&FLASH PROGRAMMING METHOD="TRACE32 tool-based"
; &FLASH_PROGRAMMING_METHOD="target-controlled"

FLASH.RESet
IF "&FLASH PROGRAMMING METHOD"=="TRACE32 tool-based"
(

; FLASH.Create <unit_number> <physical_range> <sector_size> <family_ code> <bus_witdth>
FLASH.Create 1. 0x40000000++0x3fffff 0x20000 I28F200B Long

)

IF "&FLASH PROGRAMMING METHOD"=="target-controlled"

(

; FLASH.Create <unit_number> <physical_range> <sector_size> TARGET <bus_witdth>
FLASH.Create 1. 0x40000000++0x3fffff 0x20000 TARGET Long

; FLASH.TARGET <code_address> <data_address> <buffer_ size> <flash algorithm>
FLASH.TARGET 0x0 0x1000 0x1000 ~~/demo/arm/flash/long be/i28£200b.bin

Conversion from TRACES32 tool-based FLASH declaration to target-controlled FLASH declaration:

1. Replace the <family_code> by the keyword TARGET when using the FLASH.Create
command.

2. Use the FLASH.TARGET command to specify the <code_address>, <data_address>,
<buffer_size> and the <flash_algorithm>. Please remember to use the FLASH algorithm from
the directory with the adequate <bus_width> and the correct <endianness>. The name of
<flash_algorithm> matches with the <family_code>.

After the declarations for the FLASH devices are done, all other commands of the command group FLASH
apply to both programming methods.

For details, refer to the “Onchip/NOR FLASH Programming User’s Guide” (norflash.pdf).
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Checking the Bus Configuration

Correct settings in the bus configuration registers are key for the FLASH programming. The following
settings in the bus configuration are of importance:

The base address for the FLASH devices
The size of the FLASH devices

The bus size that is used to access the FLASH devices

If several FLASH devices are used in parallel to realize the required <bus_width> between the
processor and the FLASH memory, make sure that the <bus_width> is configured correctly

The timing (number of wait states for the access to the FLASH devices)

The write access has to be enabled for the FLASH devices

Use the PER.view command to check the settings in the bus configuration registers:

AEE)

B External Bus Unit (EBU)

AARRAAAA DISS @ DISR @
45515151515 1]
AARAAA6EE DTACS @ DTARW B

ADDSELG A4888041 BASE GRULINEY MASK [31:231 HMIRRORE dis REGEH ena

>
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Main Difference between Intel and AMD/Spansion FLASH Devices

Intel FLASH Devices

Commands are executed on Intel FLASH devices by writing a specified data value to any FLASH address.

Command Scaleable| Bus | Notes First Bus Cycle Second Bus Cycle
or Basic |Cycles
Command| Req'd

Seti14)

Oper(1) | Addri2) [Data(2.4) Oper(1) | Addr2)| Datai3.4)
Read Armray SCSBCS | 1 Write X FFH
Read Identifier Codes | SCS/BCS | =2 5 Write X 90H | Read 1A D
Read Query sCs =2 Write X 98H | Read | QA ab
Read Status Register |SCS/BCS| 2 Write X 70H | Read X SRD
Clear Status Register | SCS/BCS | 1 Write X 50H
Data.Set 0xa0000000 %Long 0x90909090 ; Switch the FLASH device to ID
; mode
Data.Set 0xa0000000 %Long 0x70707070 ; Read FLASH status registers
Data.Set 0xa0000000 %Long 0x50505050 ; Reset FLASH status register

AMD/Spansion FLASH Devices

Commands are executed on AMD/Spansion FLASH devices by writing a command sequence to the
command registers of the FLASH.

Bus Fourth Bus
Command Write Fi_rst Bus Secfond Bus TI'!ird Bus Read/Write Fi_fth Bus Si?(th Bus
Sequence Cycles Write Cycle | Write Cycle | Write Cycle Cycle Write Cycle | Write Cycle
Read/Reset Req'd | Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Data| Addr | Data
Read/Reset 1 XXXH| FoH
Read/Reset 4 555H | AAH | AAAH | 55H | 555H | FoH RA RD

Autoselect

4 555H | AAH [AAAH | 55H | 555H | @0H | CoH 01H
Manufacturer ID

Autoselect Device 1D 4 | 555H | AAH |AAAH| 55H | 555H | 90H | 01H | BoH
(Top Boot Device)

Example: Switch an AM29BDD with <bus_width> long to ID mode.

Data.Set 0xa0001554 %Long Oxaa
Data.Set 0xa000aa8 %$Long 0x55

Data.Set 0xa0001554 %Long 0x90
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Intel FLASH Devices

Switch to ID-Mode (Intel)

INTEL FLASH devices are switched to ID mode by writing 0x90 to any address of the FLASH address
range.

I Data.Set <start_address_of_flash> <bus_width> 0x90

INTEL FLASH devices are switched back to Read Mode by writing Oxff to any address of the FLASH
address range.

I Data.Set <start_address_of_flash> <bus_width> Oxff

Example for FLASH device M58BW016BB from ST Microelectronics. The FLASH device is connected to the
CPU via a 32 bit data bus.

Data.Dump 0xa0000000 /Long /NoAscii ; Display the ID mode
; information

Data.Set 0xa0000000 %$Long 0x90 ; Switch the FLASH device to ID
; mode

BB B::Data.dump 0xad000000 Long Mosscii FE®E

address a 4 8 C
D:APPRPARG (+ARPAPAZA PAPPBS3IS PAPPRPRD PPRDBRRR A
D:APPRAA1A | PAPPPPRP PPAPSPER PRPPPRRE PPRPRARA
D:APPRBAZA | PAPAPAZP PAPRBS3IS PRPPRPRD PMPPRBRRR .
D:APPRPA3A | PAPAPARD DAPPBARP PRPPRPRD PPRBBRRR .
D:APPRBRAR | PAPAPAZP PAAPSE3S PRPPPPRRE PPRBPRBA
D:APPRBRSE | PAPRPPRP PPRPSPER PRPPPPRRD PPRPRABA
D:APPRRRGH | PAPAPRZA PPAPSS3S PRPPPPRRD PPRPRRBA
D:APPRRATYA | PAPPPPRP PPAPSPER PRPPPPRRD PPRPRARA
D:APPRAAEA | PAPPPRZP PPAPBE3S PRPPPRRD PPRBRABA
D:APPRRRA9Y | PAPPPPRD PAPPBARP PRPPRPRD PPPRERRR v

ID information:

Manufacturer ID 0x20 (ST Microelectronics)

Device ID 0x8835 (FLASH device M58BWO016BB as bottom boot block device)
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The ID information is either displayed:

. always at the beginning of each FLASH sector
J repetitive in each FLASH sector (see example above), the repetition rate depends on the FLASH
device
Data.Set 0xa0000000 %Long Oxff ; Switch the FLASH back to Read

; Mode
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Status Analysis (Intel)

Intel FLASH devices can be switched to Read Status Register mode by writing 0x70 to any address of the

FLASH.

I Data.Set <start_address_of_flash> <bus_width> 0x70

Data.Set 0xa0000000

Data.dump 0xa0000000 /Long

$Long 0x70

111 B::Data. dump 0xa0000000 /lLong /NoAscii

address

a 4 8

SD :ARAAAAAR
SD:ARAAAA1A
SD :ARAAAAZA
SD :ARAAAA38
SD :ARAAAA48
SD :ARAAAASH
SD :ARAAAAGA

+80000080 BVBPBPBA 8ABASAEA BVBMBMBA
8A0A0A00 BVBMBPBA 8ASASAGA BVBVBABA
8A0A0A00 BVBMBPBA 8ASASAGA BVBVBABA
8A0A0A00 BVBMBPBA 8ASASAGA BVBVBABA
8A0A0A00 BVBMBPBA 8ASASAGA BVBVBABA
8A0A0A00 BVBMBPBA 8ASASAGA BVBVBABA
8A0A0A00 BVBMBPBA 8ASACAGSA BVBVBABA

Any other value then 0x80 indicates an error. For a description of the error codes refer to the data sheet of

your FLASH device.
Status Register Definitions
WSMS ESS ECLBS PSLES VPENS R DPS R
bit 7 bit & bit 5 bit 4 bit 3 bit2 bit 1 bit 0
High Z
When Status Register Bits MNotes
Busy?
No SR.7 = WRITE STATE MACHINE STATUS Check STS or SR.7 to determine block erase,
1= Ready program, or lock-bit configuration completion. SR.6—
0 = Busy SR.0 are not driven while 3R.7 =*0."
Yes SR.6 = ERASE SUSPEND STATUS If both SR.5 and SR.4 are *1"s after a block erase or
1= Block Erase Suspended lock-bit configuration attempt, an improper
0 = Block Erase in Progress/Completed command sequence was entered.
Yes SR.5 = ERASE AND CLEAR LOCK-BITS SR.3 does not provide a continuous programming
STATUS voltage level indication. The WEM interrogates and
1 = Errorin Block Erasure or Clear Lock-Bits indicates the programming voltage level only after
0 = Successful Block Erase or Clear Lock-Bits Block Erase, Program, Set Block Lock-Bit, or Clear
Yes SRA4 = PROGRAM AND SET LOCK-BIT STATUS Block Lock-Bits command sequences.
1 = Errorin Sefting Lock-Bit SR.1 does not provide a continuous indication of
0 = Successful Set Block Lock Bit block lock-bit values. The WSM interrogates the
block lock-bits only after Block Erase, Frogram, or
i ~ P o \
Yes 1SR_'3 Loq.fE?ocri’:m:]lNSGTELJBS%&QTU” Lock-Bit configuration command sequences. It
o _eration Abgrted = g g ¥ informs the system, depending on the atiempted
0 p_ Programming Voltage OK operation, if the block lock-bit is set. Read the block
i g 9 g lock configuration codes using the Read Idenfifier
Yes SR.2= PROGRAM SUSPEND STATUS Codes command to determine block lock-bit status.
1 = Program suspended e + =
5 3 = SR.0is reserved for future use and should be
Yes 0. - Program in progress/completed masked when polling the status register.
SR.1 = DEVICE PROTECT STATUS
1 = Block Lock-Bit Detected, Operation Abort
0 = Unlock
Yes SR.0 = RESERVED FOR FUTURE
ENHANCEMENTS

©1989-2025 Lauterbach

Tips to Solve NOR FLASH Programming Problems

54



Writing 0x50 to any address clears the status registers.
Writing Oxff to any address switches the FLASH device back to Read Mode.

Data.dump 0xa0000000 /Long /SpotLight
Data.Set 0xa0000000 %Long 0x50

Data.Set 0xa0000000 %Long Oxff
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AMD/Spansion FLASH Devices

Switch to ID-Mode (AMD/Spansion)

Switching to ID-mode is done by writing a specific command sequence to the command registers of the
FLASH device.

To switch an AMD/Spansion FLASH device via TRACE32 to ID-mode, the following 3 commands have to be
used:

Data.Set <start address_of_flash>+<addra> <bus_width> <value1>
Data.Set <start address_of flash>+<addrb> <bus_width> <value2>

Data.Set <start_address_of_flash>+<addra> <bus_width> <value3>

<addra>, <addrb> and <valuex> depend on the FLASH device type and can be referenced from “Appendix
B”, page 68.

Example for 2 AM29BL162C (16-bit mode) in parallel to realize a 32-bit bus.

Data.Set <start_address_of flash>+0x1554 %Long 0x00aalOaa
Data.Set <start_address_of_flash>+0xaa8 %$Long 0x00550055

Data.Set <start_address_of flash>+0x1554 %$Long 0x00900090

ID information:

Manufacturer ID 0x01 (AMD)

Device ID 0x2203 (FLASH device AM29BL162C as bottom boot block device)
Sector protection 0 (Sector unlocked)

information

¥ B:Data.dump 0xaZ000000 /Long : =0 x|

address | a 4 8 C A123456789ABCDEF
D:AZ000088 »BPP1AAA1 22032203 AOPPPRAA DORAAAAE »ere ' esssssss £
D:A2000018 | APP1AAA1 22032203 AOPPPRAA DRRAAAAE »ere ' esssssss ¢
D:A2000028 | APP1AAA1 22032203 AOPPPPAA AORAAAAE »ere ' esssssss 3
D:AZA00A38 | APP1AAA1 22032203 AOPPPPAA ARRAAAAE »ere ' esssssss T

2l
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The ID information is either displayed:

. always at the beginning of each FLASH sector
J repetitive in each FLASH sector (see example above), the repetition rate depends on the FLASH
device

I Data.Set <start_address_of _flash> <bus_width> 0xf0 Switch the FLASH back to Read Mode

Data.Set <start_address_of_flash> %$Long O0xf0f0f0£f0

If switching to ID-mode for an AMD/Spansion device can be done and if the
manufacturer-id and the device-id is displayed correctly, you can almost be sure
that the data bus is working properly.
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Switch to CFl Mode (AMD/Spansion)

To switch an AMD/Spansion FLASH device via TRACES32 to CFI-mode, the following command has to be
used:

I Data.Set <start address_of flash>+<addra> <bus_width> 0x98

Data.dump <start_address_of_flash> /Long /SpotLight

Data.Set <start_address_of flash>+0x1554 %Long 0x98989898

Eﬁ [B:Data.dump DxaZ000000 /Long ] ; ;|g|5|
address 8 3 8 C 9123956789ABCDEF
D:A20A0AURA >POPAARON NAAAARON DOARORON DOODONOD sessssssssessses 2
D:A209A010 | PAPAARGR MAPAGAGR MARABAGR MARARAGR
D:A20PAAZ0 | PAPAARGR MAPAGAGR MARABAGR MARARAGR
D:A20PAA30 | PAPAARGR MARAGAGR MARABAGR MARABAGR
D:A209A040 | PAS10B51 PASZARSZ MASIARSS AAAZAAAZ
D:A20PAA50 | PARAGRGR MA4ARRIN MARABAGR MARARAGD
D:A20PAAG0 | PAPAARGR MARARAGR MARABAGR MA270827 -
D:AZBARA70 | PE360036 APAGREAD PAGREARA BAR4ARG4 The letters Q R'Y indicate, that
D:A2600080 | PAAAAAGR PEPAAAGA PEPAARAR PEASABAS sese|+|ssses—s—s | the FLASH is in CFl mode
D:A20PAA90 | PAPAGROD PAR4OR04 PAGAGROD DA1SARIS sess s eeses s s
D:A20PAGAN | PAR10AA1 PADAGROD PAGAAROD DAGHAROD »esssssssesssss
D:A20PAGR0 | PAR40R04 PADAGROD PAGAAROD DBIAARAD « «sssssssesiols
D:A20PAACH | PAPAARGR MAP1GAG1 MARABAGR MA2ABAZE
D:A209AADA | PAPAARGR MAPAGAGR MARABAGR MASARAGH
D:AZ0PAGER | PAR3AAA3 MARGARAG MARARAGR AARARAGR
D:AZ0PAGFA | PAR4AAA4 MAPARAGR MARABAGR MARABAGD
D:A20PA100 | AASAARSH MASZAESZ MA499B49 MA31031
D:A2098110 | PA3AAA3D MARAGAGR MAAZAAAZ MAR10AA1
D:A2098170 | PAA10AA1 PAR4OA04 PAGAGROD DAGIAHO3 »>ers s weses o s
D:A20808130 Lﬂaaaaaaa RGPARAA ARARARAR ARARARAD oooooooooooooo:j;j
s 2

In the example above 2 16 bit FLASH devices are used in parallel to realize a 32 bit bus. For this reason

0x00510051 Q
0x00520052 R
0x00590059 Y

is displayed at address 0xa0000040.

Please be aware, that the memory display of QRY will vary depending on:
. the data width of the FLASH device

J the number of parallel FLASH devices

The address 0xa0000040 is also just an example.
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Status Analysis (AMD/Spansion)

The operations on AMD/Spansion FLASH devices (e.g. erasing, programming) are initiated by writing a
command sequence to the command registers. Since these write accesses are performed by TRACE32,
they are not visible to the user by default.

The TRACE32 SystemLOG.List window provides now the possibility to log all read and write accesses
performed by TRACE32 in order to get full visibility. To restrict the logging to the read/write accesses to the
FLASH device, it is recommended to close all TRACE32 windows, that display memory.

By using the SystemLOG.List window, you can check the following:

1. Does TRACE32 use the correct addresses for the FLASH command registers?

Wrong command register addresses lead to the assumption, that the wrong <family_code> or the
wrong <bus_width> is used in the TRACE32 FLASH declaration.

2. Does TRACE32 write the required data values in the correct endianness to the command
registers?

Differences in the endianness used for the data values lead to the assumption that the FLASH is
connected to your PowerPC CPU in true little endian mode. In this case only target-controlled FLASH
programming can be used.

3. Can TRACE32 read the FLASH status correctly?

If TRACES32 is unable to read the FLASH status, this leads to the assumption, that the data cache is
on.

©1989-2025 Lauterbach Tips to Solve NOR FLASH Programming Problems | 59



The SystemLOG.List Command

SystemLOG.List <size> <file> Log all read/write accesses performed by TRACE32.
For support purposes it is possible to save the logging to a
file.

The former Data.LOG command is now called SystemLOG.List.
Example for TRACE32 screen based logging:

WinCLEAR ; Close all TRACE32 windows
SystemLOG.List ; Open a data log window

; Perform your test sequence

By default the SystemLOG.List window can log up to 256 read/write accesses. To log more read/write
accesses, define the required size.

WinCLEAR ; Close all TRACE32 windows
SystemLOG.List 1000. ; Open a data log window

; Perform your test sequence

BH B:Data.LOG 1000 =]
ccess address time =
RITE D:AZA15554--A2815557 4. |AR BA AR BA 25453 .269 ﬁl
RITE D :AZABAAAB-—AZABAAAR 4. |55 @A 55 AA 25453 .269
RITE D:AZA15554--A2815557 4. |00 A 80 BAA 25453 .269
RITE D:AZA15554--A2815557 4. |AR BA AR BA 25453 .269
RITE D :AZABAAAB-—AZABAAAR 4. |55 @A 55 AA 25453 .269
RITE D :AZAAARAR-—A200ARA3 4. (38 B@ 38 BA 25453 .269
EAD D :AZAAARAR-—A200ARA3 4. |A8 AA A8 BAA 25453 .269
EAD D :AZAAARAR-—A200ARA3 4. |4C 8@ 4C A@ 25453 .269
EAD D :AZAAARAR-—A200ARA3 4. |A8 AA A8 BAA 25453 .269
EAD D :AZAAARAR-—A200ARA3 4. |4C 8@ 4C A@ 25453 .269
EAD D :AZAAARAR-—A200ARA3 4. |A8 AA A8 BAA 25453 .269
EAD D :AZARARAR-—A20ARAA3 4. |4C B@ 4C BAA 25453.269 | ~

.z
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An unlimited number of read/write accesses can be logged, if the logging is redirected to a file.

WinCLEAR

SystemLOG.OPEN flashtest

SystemLOG.CLOSE

Example:

B4l B::EDIT G:\wrd\temp\flashtest. log

Sav Save As... ave+Elose Guit+Cloze

o
@

CEX

D.5 D:8xA2815554 Y
D.5 D:BxA28BANAB
D.5 D:BxA2815554
D.5 D:BxA2015554
D.5 D:BxA28BANAB
D.5 D:BxA2000000
D.5 D:BxA2000000
D.5 D:BxA2000000
D.5 D:BxA2000000
D.5 D:BxA2000000
D.5 D:BxA2000000
D.5 D:BxA2000000
D.5 D:BxA2000000
D.5 D:BxA2000000

fL
/L
/L
/L
/L
/L
/L
/L
/L
/L
/L
/L
/L

L BxARBAAA
Ax5508855
Ax8A0a88
A=ANBBAA
Ax5508855
Ax300038
Ax800a8
ax4cea4c
Ax800a8
ax4cea4c
Ax800a8
ax4cea4c
Ax800a8
ax4cea4c

14
14
14
7/
14
144

urite -~
urite
urite
urite
urite
urite

If the read/write accesses performed by TRACE32 are logged into a file, they are converted to Data.Set

Close all TRACE32 windows

Open a file to store the data log

information (standard extension

Perform your test sequence

Close the log file

commands. This way it is possible to re-run the log with a TRACES32 Instruction Set Simulator.

.log)
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Interpretation of the SystemLOG.List

The following shows a step by step interpretation of the TRACE32 read/write accesses logged to the
SystemLOG.List window.

FLASH configuration: 2 AM29BL162C (16-bit mode) in parallel to realize a 32-bit bus width

Tested FLASH command: Sector erase

FLASH.Create .. Long ; FLASH declaration
FLASH.Erase 0xa2000000++0x3fff ; Erase the defined FLASH sector
1. Check the command register addresses

Please refer to the command definition for the sector erase in the data sheet for your FLASH device.

Am29BL162C Command Definitions

Bus Cycles (Notes 2-5)

Command 2
Sequence S First Second Third Fourth Fifth Sixth
(Note 1) © | Addr |Data| Addr |Data Addr |Data| Addr | Data | Addr | Data| Addr | Data
Sector Erase 6] 555 | AA | 2AA 55 555 80 555 AA 2AA | 55 SA 30
. TRACERS2 uses byte addresses to write to the FLASH command registers. If word addresses are
used in the data sheet of the FLASH device, they have to be converted to byte addresses.
o If parallel FLASHSs are used to realize the required <bus_width>, this has also to be taken into
account:
2 parallel FLASHs Multiply the byte address of the command register by 2
4 parallel FLASHs Multiply the byte address of the command register by 4
. Due to compatibility reasons TRACE32 uses 15 bit command register addresses instead of 11.

Calculation example:

Command register address for first bus cycle | 0x555 (word address)
from data command definition

Conversion from word address to byte 2 * 0x555 = OxAAA
address

Multiplication for parallel FLASHs 2 * OXAAA = 0x1554
Conversion from 11 bit address into 15 bit 0x15554

command register address
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The SystemLOG.List window shows that TRACE32 uses the correct command register addresses.

The width column indicates the <bus_width> used by TRACE32. 4. shows that TRACE32 perform 32
bit write accesses.

BH B:Data.LOG 1000 =]
ccess address time =
RITE | D:AZBI5554—A2B15557 4. |AA B0 AA B9 25453 .260 i’
RITE | D:AZBPARNAB--AZBBARAB 4. |55 89 55 B9 25453 .269 :
RITE | D:A2815554--A2815557 | 4. 8@ 0@ 89 80 25453269 Write command
RITE | D:AZ815554——A2B15557 4. |AA B0 AA BB 25453 .269 sequence
RITE | D:AZBPARNAB--AZBBARAB 4. |55 89 55 B9 25453 .269
RITE | D:AZAPARAB--AZABARAZ 4. |39 @9 38 88 25453.269
EAD D:AZ0BBPAD—AZA0BBR3 4. (90 89 08 B9 25453269
EAD D:A20BBPAB——-AZARBBR3 4. |4C @0 4C 09 25453 .269
EAD D:AZPPAARA--A2BPAAA3 4. 88 00 99 AA 25453 .269 Read status
EAD D:A20BBPAB——-AZARBBR3 4. |4C @0 4C 09 25453 .269
EAD D:A20BBPAB——-AZARBBR3 4. |p8 @0 B8 OO 25453 .269
EAD D:A20BBPAB——-AZARBBR3 4. |4C @0 4C 09 25453.269 | =
r
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2. Check the data values

Please refer to the command definition for the sector erase in the data sheet for your FLASH device.

Am29BL162C Command Definitions

Command @ Bus Cycles (Notes 2-5)
Sequence E, First Second Third Fourth Fifth Sixth
(Note 1) O | Addr |Data| Addr |Data| Addr |Data| Addr| Data | Addr | Data| Addr | Data
Sector Erase 6| 955 | AA | 2AA | 55 555 80 | 555 AA 2AA | 55 SA 30

The width column in the SystemLOG.List window indicates the <bus_width> used by TRACE32.

The byte order is as follows:

Byte Order
Little Endian Mode B0 B1 B2 B3
Big Endian Mode B3 B2 B1 B0

The SystemLOG.List window shows that TRACE32 writes the correct data values in little endian
mode. Since 2 parallel FLASHSs are used, BO and B2 are used to write the data value.

BH B:Data.LOG 1000 =]
ccess address time =
RITE | D:AZBI5554—A2B15557 4. |AA B0 AA B9 25453 .260 i’
RITE | D:AZBPARNAB--AZBBARAB 4. |55 89 55 B9 25453 .269 :
RITE | D:A2815554--A2815557 | 4. 8@ 0@ 89 80 25453269 Write command
RITE | D:AZ815554——A2B15557 4. |AA B0 AA BB 25453 .269 sequence
RITE | D:AZBPARNAB--AZBBARAB 4. |55 89 55 B9 25453 .269
RITE | D:AZAPARAB--AZABAAAZ 4. |39 @9 38 @8 25453 .269
EAD D:AZ0BBPAD—AZARBR3 4. p0 89 08 B9 25453 .269
EAD D:A20BBPAB——-AZARBBR3 4. |4C @0 4C 09 25453 .269
EAD D:AZPPAARA--A2BPAAA3 4. 88 00 99 AA 25453 .269 Read status
EAD D:A20BBPAB——-AZARBBR3 4. |4C @0 4C 09 25453 .269
EAD D:A20BBPAB——-AZARBBR3 4. |p8 @0 B8 OO 25453 .269
EAD D:A20BBPAB——-AZARBBR3 4. |4C @0 4C 09 25453.269 | =
r
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3. Check the status read

After TRACES32 wrote the require 6 commands to erase the FLASH sector, it starts reading the
FLASH status.

Please refer to the write operation status information in the data sheet for your FLASH device.

Write Operation Status

Da7 Das DQz2
Operation (Note 2) DQ6 (Note 1) DQ3 (Note 2} RYIBY#
Standard |Embedded Program Algorithm DaT# Toggle 0 NIA Mo toggle 0
Mode Embedded Erase Algorithm 0 Toggle 0 1 Toggle 0

The following status bits are of importance:

Status Bits

DQ2/6 Bit 2 and Bit 6 need to toggle at each status read

DQ5 DQ5==1 && DQ7==0 indicates a time-out caused by an
internal FLASH error

DQ7 A soon as DQ7 becomes 1, erasing of the FLASH sector is
done

The following SystemLOG.List window show that DQ2 and DQ6 are toggling at each status read.

BH B:Data.LOG 1000 =]
ccess address time =
RITE | D:AZBI5554—A2B15557 4. |AA B0 AA B9 25453 .260 i’
RITE | D:AZBPARNAB--AZBBARAB 4. |55 89 55 B9 25453 .269 ;
RITE | D:A2@15554--A2815557 | 4. 39 9@ 88 A8 25453 .269 Write command
RITE | D:AZ815554——A2B15557 4. |AA B0 AA BB 25453 .269 sequence
RITE | D:AZBPARNAB--AZBBARAB 4. |55 89 55 B9 25453 .269
RITE | D:AZAPARAB--AZABARA3Z 4. |39 @9 38 88 25453.269
EAD D:AZ0BBPAD—AZA0BBR3 4. (90 89 08 B9 25453269
EAD D:A20BBPAB——-AZARBBR3 4. |4C @0 4C 09 25453 .269
EAD D :A200AARA--N2AA0AA3 4. A8 A0 A9 A9 25453.269 Read status
EAD D:A20BBPAB——-AZARBBR3 4. |4C @0 4C 09 25453 .269
EAD D:A20BBPAB——-AZARBBR3 4. |p8 @0 B8 OO 25453 .269
EAD D:A20BBPAB——-AZARBBR3 4. |4C @0 4C 09 25453.269 | =
r
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The SystemLOG.List window below shows that erasing the sector is done (DQ7==1). Afterwards the
FLASH is switched back to read mode.

BH B:Data.LOG 1000 =]
ccess |address width |data tine =
EAD D :AZPAEBAA—A2BPAA3 4. 5C @8 FF FF 25454 @81 | -|| Read status
EAD D:AZPPAARA--A2BPAAA3 4. /18 @8 FF FF 25454 @81
EAD D:AZPPAARA--A2BPAAA3 4. 5C @8 FF FF 25454 @81
EAD D:AZPPAARA--A2BPAAA3 4. /18 @8 FF FF 25454 @81 Sector eras_e for_both
EAD D : AZAAAAAA--A2ARARA3 4. [FF FF FF FF 25454.881 FLASH devices is done
RITE | D:AZPPOBAD——A BPAG03 7. FOFo Fo f@ 75454 8081 | -
RITE | D:A2AOPAGR—A2080083 | 4. FO FO FB FO 75454 @81 | +|| WVrite command
[ 4| to switch FLASH

The picture above shows, that the sector erase for one FLASH performed faster (Status already Oxff Oxff).

to read mode
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Error Scenarios

Erasing the FLASH sector failed because FLASH area is indicated as cacheable and data cache is

on.
F% B:Data.LOG 1000 -|o] x|
ccess address width |data =
RITE | D:A2B15554—AZB15557 | 4. AR B AR BB E
RITE | D:AZBBAAAS—-AZBBAAAB | 4. |55 BA 55 BN ;
RITE | D:A2815554—-A2015557 | 4. 88 84 88 8O Write command
RITE | D:A2B15554—-A2015557 | 4. AR BA AR BA sequence
RITE | D:AZBBAAAS—-AZBBAAAB | 4. |55 BA 55 BN
RITE | D:AZ8AAGGA--A2000883 | 4. 38 80 38 B0
EAD [ D:AZ0AA00d—AZBO0BA3 | 4. |8 00 U3 OO
EAD | D:AZ0AG00A--A2000883 | 4. B3 8O B8 BN
EAD D:A20080PP--AZ080003 4. g8 09 03 0@ Read status
EAD | D:AZ0AB00A--A2000883 | 4. |88 8O B8 BN -
L | = Z| Status can only be read once

Since the FLASH area is cached to the data cache, the status never changes. As a result, TRACE32 can't
read the ready status (DQ7==1). This situation leads to an erase timeout error.

Erasing the FLASH sector failed, because TRACE32 has no write access to the FLASH

B B::Data.dump 0xa2000000 NoAscii (=03
C

address a 4 8

D:A2PPPPAB (+12345678 PAAPAS76 BAIABIAES PRRPRABA -
D:A2PPPA18 | 66699988 BI7SCA43 BIB76PARR ABRI7S63
D:A2AARP2A | ARACCCSS BRRS6789 PRPPPRRD APRPATES v

F% B:Data.LOG 1000 -|o] x|

ccess address width |data =

RITE | D:A2@15554—A2@15557 4. AR G0 AA 0@ i’

RITE | D:A2PAAARG--AZBPARAB 4. 55 @@ 55 @A i

RITE | D:A2@15554--A2@15557 4. 80 00 8@ 9@ Write command

RITE | D:A2@15554--A2@15557 4. AR 80 AR BA sequence

RITE | D:A2PAAARG--AZBPARAB 4. 55 @@ 55 @A

RITE |_D:AZPABRAA--A2BAAAA3 4. 39 8@ 3@ AA

EAD D:AZPAEBRA—A2B0AA03 4. 78 56 34 12 T ofill i

EAD | D:AZAPABOA—-AZPBORB3 | 4. 78 56 34 12 FLASH is still in read mode,
RITE | D:A2PPABBAA--A2BPAAA3 4. F@ FO F@ F@ FLASH contents is read instead of status
RIITE D:AZPAAARA--A2BPAAA3 4. FB FO F@ F? -

4 » A
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Appendix B

&base=<start_address_of flash>

FLASH Width BYTE

CODE Test write access

AM29F010 Data.Set &base+0x5555 %Byte 0Oxaa
AM29LV010 Data.Set &base+0x2aaa %$Byte 0x55
AM29M010 Data.Set &base+0x5555 %Byte 0x90
AT49F010

SST29F010

AM29F100B Data.Set &base+0Oxaaaa %Byte 0Oxaa
AM29LV100B Data.Set &base+0x5555 %Byte 0x55
AM29LV256B Data.Set &base+0Oxaaaa %$Byte 0x90
AM29M100B

AM29M256B

AM29N256B

AT49F100B
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FLASH Width WORD

CODE Test write access Test PPC target for true
little endian mode

AM29F010 D.S &base+0Oxaaaa %W Oxaaaa

AM29LVO010 D.S &base+0x5554 %W 0x5555

AM29M010 D.S &base+0Oxaaaa %W 0x9090

AT49F010

SST29F010

AM29F100 D.S &base+0Oxaaaa %W 0x00aa D.S &base+Oxaaaa %W 0xaal0
AM29LV100 D.S &base+0x5554 %W 0x0055 D.S &base+0x5554 W 0x5500
AM29LV256 D.S &base+0xaaaa %W 0x0090 D.S &base+Oxaaaa %W 0x9000
AM29M100

AM29M256

AM29N256

AT49F100

AM29F100B D.S &base+0x15554 %W Oxaaaa

AM29LV100B D.S &base+0xaaaa %W 0x5555
AM29LV256B D.S &base+0x15554 %W 0x9090
AM29M100B
AM29M256B
AM29N256B
AT49F100B

0

AM29BDDW D.S &base+0x15554 %W 0x00aa D.S &base+0x15554 %W 0xaal0
D.S &base+0xaaaa %W 0x0055 D.S &base+0xaaaa %W 0x5500
D.S &base+0x15554 %W 0x0090 D.S &base+0x15554 %W 0x9000
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FLASH Width LONG

CODE

AM29F010 Data.Set &base+0x15554 %Long Oxaaaaaaaa

AM29LV010 Data.Set &base+0xaaa8 %Long 0x55555555

AM29M010 Data.Set &base+0x15554 %Long 0x90909090

AT49F010

SST29F010

AM29F100 Test write access

AM29LV100

AM29LV256 Data.Set &base+0x15554 $Long 0x00aallaa

AM29M100 Data.Set &base+0xaaa8 %Long 0x00550055

AM29M256 Data.Set &base+0x15554 %Long 0x00900090

AM29N256

AT49F100 Test PPC target for true little endian mode
Data.Set &base+0x15554 %Long 0xaa00aal0
Data.Set &base+0xaaa8 %$Long 0x55005500
Data.Set &base+0x15554 %Long 0x90009000

AM29F100B Data.Set &base+0x2aaa8 %Long Oxaaaaaaaa

AM29LV100B Data.Set &base+0x15554 %Long 0x55555555

AM29LV256B Data.Set &base+0x2aaa8 %Long 0x90909090

AM29M100B

AM29M256B

AM29N256B

AT49F100B

AM29BDD Test write access

Data.Set &base+0x15554 %Long 0x000000aa
Data.Set &base+0xaaa8 %$Long 0x00000055
Data.Set &base+0x15554 %Long 0x00000090

Test PPC target for true little endian mode

Data.Set &base+0x15554 %Long 0xaa000000
Data.Set &base+0xaaa8 %$Long 0x55000000
Data.Set &base+0x15554 %Long 0x90000000
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CODE

AM29BDDW

Test write access

Data.Set &base+0x2aaa8 %Long 0x00aallaa
Data.Set &base+0x15554 %Long 0x00550055
Data.Set &base+0x2aaa8 %Long 0x00900090

Test PPC target for true little endian mode

Data.Set &base+0x2aaa8 %Long 0xaa00aal0
Data.Set &base+0x15554 %Long 0x55005500
Data.Set &base+0x2aaa8 %Long 0x90009000

AM29M2562

Test write access

Data.Set &base+0x15554 %Long 0x0000aaaa
Data.Set &base+0xaaa8 %$Long 0x00005555
Data.Set &base+0x15554 %Long 0x00009090

Test PPC target for true little endian mode

Data.Set &base+0x15554 %$Long 0xaaaal0000
Data.Set &base+0xaaa8 %$Long 0x55550000
Data.Set &base+0x15554 %Long 0x90900000
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FLASH Width QUAD

CODE
AM29F010 Data.Set &base+0x2aaa8 %Quad Oxaaaaaaaaaaaaaaaa
AM29LVO010 Data.Set &base+0x15550 %Quad 0x5555555555555555
AM29M010 Data.Set &base+0x2aaa8 %Quad 0x9090909090909090
AT49F010
SST29F010
AM29F100 Test write access
AM29LV100
AM29LV256 Data.Set &base+0x2aaa8 %$Quad 0x00aal0aall0aallaa
AM29M100 Data.Set &base+0x15550 %Quad 0x0055005500550055
AM29M256 Data.Set &base+0x2aaa8 %Quad 0x0090009000900090
AM29N256
AT49F100 Test PPC target for true little endian mode
Data.Set &base+0x2aaa8 %Quad 0xaal00aal00aal00aall
Data.Set &base+0x15550 %Quad 0x5500550055005500
Data.Set &base+0x2aaa8 %Quad 0x9000900090009000
AM29F100B Data.Set &base+0x55550 %Quad Oxaaaaaaaaaaaaaaaa
AM29LV100B Data.Set &base+0x2aaa8 %Quad 0x5555555555555555
AM29LV256B Data.Set &base+0x55550 %Quad 0x9090909090909090
AM29M100B
AM29M256B
AM29N256B
AT49F100B
AM29BDD Test write access
Data.Set &base+0x2aaa8 %$Quad 0x000000aa000000aa
Data.Set &base+0x15550 %Quad 0x0000005500000055
Data.Set &base+0x2aaa8 %$Quad 0x0000009000000090
Test PPC target for true little endian mode
Data.Set &base+0x2aaa8 %Quad 0xaa000000aa000000
Data.Set &base+0x15550 %Quad 0x5500000055000000
Data.Set &base+0x2aaa8 %Quad 0x9000000090000000
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CODE

AM29BDDW

Test write access

Data.Set &base+0x55550 %Quad 0x00aal0aal0aallaa
Data.Set &base+0x2aaa8 %Quad 0x0055005500550055
Data.Set &base+0x55550 %Quad 0x0090009000900090

Test PPC target for true little endian mode

Data.Set &base+0x55550 %$Quad 0xaal00aal00aa00aall
Data.Set &base+0x2aaa8 %$Quad 0x5500550055005500
Data.Set &base+0x55550 %Quad 0x9000900090009000

AM29M2562

Test write access

Data.Set &base+0x2aaa8 %Quad 0x0000aaaal000aaaa
Data.Set &base+0x15550 %Quad 0x0000555500005555
Data.Set &base+0x2aaa8 %Quad 0x0000909000009090

Test PPC target for true little endian mode

Data.Set &base+0x2aaa8 %Quad 0xaaaa0000aaaal000
Data.Set &base+0x15550 %Quad 0x5555000055550000
Data.Set &base+0x2aaa8 %Quad 0x9090000090900000

©1989-2025 Lauterbach

Tips to Solve NOR FLASH Programming Problems

73



	Tips to Solve NOR FLASH Programming Problems
	Introduction
	General Recommendation
	TRACE32 Error Messages
	TRACE32 Tool-based Programming
	Sources of Errors
	General Course of Action in the Case of Problems (Tool-based)
	1. Check Read Access to FLASH
	2. Check Write Access to FLASH
	3. Check the FLASH Protection
	4. Check the Programming of a Single Data Value
	5. Erase the FLASH
	6. Check the Programming of a Complete File


	Target-controlled Programming
	Sources of Errors
	General Course of Action in the Case of Problems (Target-controlled)
	1. Check Read Access to RAM
	2. Check Write Access to RAM
	3. Check if Code can be Executed in RAM
	4. Check if a Software Breakpoint can be Set
	5. Check the FLASH Programming of a Complete File


	Errors Caused by Wrong Usage of the TRACE32 Commands
	Unintentional Erasing of the Complete FLASH Device
	Multiple FLASH Devices on one Target

	FAQ
	Appendix A
	Conversion of the Tool-based to Target-controlled FLASH Programming
	Checking the Bus Configuration
	Main Difference between Intel and AMD/Spansion FLASH Devices
	Intel FLASH Devices
	Switch to ID-Mode (Intel)
	Status Analysis (Intel)

	AMD/Spansion FLASH Devices
	Switch to ID-Mode (AMD/Spansion)
	Switch to CFI Mode (AMD/Spansion)
	The SystemLOG.List Command
	Interpretation of the SystemLOG.List
	Error Scenarios


	Appendix B
	FLASH Width BYTE
	FLASH Width WORD
	FLASH Width LONG
	FLASH Width QUAD



