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1. Overview and Requirements

OVERVIEW

This document describes how to create FME file and BCD file for different types of
microcontroller.

FME is a flash method file that includes flash erase / write / validate routines. BCD is a board
/ chip definition file, in which the type, property, and range of flash memory is defined.

When using RVD as a primary debugger, RVD needs a flash fusing algorithm for different
types of microcontroller. If the microcontroller is supported by RVD, it is simply to choose
from the list. If not, the flash fusing algorithm shall be created according to the microcontroller
specification. The FME and BCD files are the outputs of the flash fusing algorithm.

REQUIEREMENTS
> RVD
» GNU Make file (version 3.8 or higher)

» pakflash utility
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2. Flash Programming in RVD

PROCEDURE

When an axf file is loaded into RVD, RVD determines whether it should be located in ROM or
RAM with the address information given from axf and Board/Chip definition. If the address
corresponds to ROM location, RVD pops up a programming dialog box for flash
programming. Users are able to command flash programming with this dialog box. Brief
procedures are following.

1) Open axf file within the flash memory range

2) RVD checks the address given from axf.
2-1) If the address corresponds to the flash memory range as declared in BCD, it prepares
to perform flash programming by loading fme file into RAM and executing the initialization
routine in fme file.
2-2) While initialization, RVD calculates the number of blocks to program with the address
in axf file. The size of block (or sector) of flash memory is declared in bcd and fme file.
2-3) RVD notifies the number of flash blocks corresponding to axf file.

3) Flashing
3-1) If write command is given by the user, RVD first copies one block (or sector) from
flash memory to the desktop computer.
3-2) RVD erases one block
3-3) RVD manipulates the contents in desktop computer, for example, if the complete block
has to be replaced with new contents, if a part of block has to be replaced with new
contents, etc.
3-4) RVD starts to transmit the contents from the desktop computer to microcontroller, and
calls flash write routine
3-5) Often microcontroller does not have enough buffer space, so that the desktop
computer may split and transmit the contents to the microcontroller a few times. (The size
of buffer is defined in fme file).

In the procedure 3), RVD calls the corresponding FME file for different types of
microcontrollers. If the microcontroller is supported by RVD, the user does not need to create
own FME file. If not supported, the user shall build own FME file following the procedure in
the next section.
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3. Building Own FME File

DEVELOPING FME

When the microcontroller is not supported by RVD, users may have to build own FME file.
The FME file is obtained from axf file by means of pakflash.exe as below.

C flash algorithm.s > /Imarcl specific code ) C board.ame } (: flash.ame q\)

\‘_‘_ - - \---,__ — - .—-"/ \‘x.__‘_ - — —
\ ///-.
assemble/
link
( flash_axf ™ #» pakflash exe
~— g
RVD project for generating / Flash fme ™
Flash method (.fme) file. N -

Figure 1 Generating FME file (Refer from ARM AN110)

What users have to build is flash algorithm, board specific code, and ame file. The flow
described above should be managed by make file.

However, when the microcontroller or flash type is not supported by RVD, a wrapper
connecting between RVD API and our own flash algorithm is necessary additionally.

A wrapper has following format.

EXPORT FLASH_init
EXPORT FLASH_erase
EXPORT FLASH_write
EXPORT FLASH_validate
EXPORT FLASH_break

EXPORT buffer

PRESERVES
AREA FLASH, CODE, READONLY

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkkkhkkhkkhkkhkkkkkkkkkkx
’

; FLASH_init - Initialise any board specific memory access controls, etc.
=kkkkkkkkkkkkhkkkkhkkkhhkkkhhkkkhhkkkhkkkkhkkkkhkkkkhkkkkkhkkkkhkkkkkhkkkkkhkk

FLASH_init

IMPORT RVDFlash_lInit

LDR sp, =stacktop

MOV r0, rl ; base memory address of flash device
BL RVDFlash_Init ; branch to customer function
B FLASH_break ; return

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkkkhkkhkkhkkhkkkhkkkkkkkx
L

; FLASH_erase - erase a Flash block(s)

=kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkx
’

FLASH_erase
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IMPORT RVDFLASH_Erase ;iisinr0
LDR sp, =stacktop
;. STRIr, [sp, #-4]! ; preserve Ir

MOV r0, rl ; base memory address of first flash block
MOV rl, r2 ; number of flash blocks
MOV r2, r3 ; size of a single flash block in bytes

BL RVDFLASH_Erase ; branch to customer function
B FLASH_break ; return

=kkkkhkkkkhkkhkhkk *kkk *kkkkkkkhkhkkkkhxk * *hkkkkhkhkhkkkk
7

; FLASH_ write - write data to a Flash block

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkkkhkkhkkhkkhkkkhkkrkkkkx
’

FLASH_ write

IMPORT RVDFLASH_Write  ; write with image
LDR sp, =stacktop

MOV r0, rl ; base memory address of first flash block

MOV r1, r2 ; number of bytes to read/write

MOV r2, r4 ; offset into block (in bytes) to start read/write at
MOV r3, r5 ; address of buffer

STR r9, [sp, #-4]! ; verify flag

BL RVDFLASH_Write ; branch to customer function

B FLASH_break ; return

=kkkkhkkkkhkhkhkk *kkk *kkkkkhkhkhkkkkhkhkkk * *kkkkkkkhkhkkkk
7

; FLASH validate - validate a write to a Flash block

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkkkhkkhkkhkkhkkhkkkkkkkx
’

FLASH_ validate

IMPORT RVDFLASH_Validate ;1isinr0

LDR sp, =stacktop

MOV r0, rl ; base memory address of first flash block

MOV r1, r2 ; number of bytes to read/write

MOV r2, r4 ; offset into block (in bytes) to start read/write at
MOV r3, r5 ; address of buffer

BL RVDFLASH Validate ; branch to customer function
B FLASH_break ; return

=kkkkkkkkkkkkkkkkkkkkkkhkkkkhkhkhkkkkkkhkkkhkkkkkkhkkkkkkkkkkhkkkkkkhkhkkk
7

; FLASH_break - end of function entry for all Flash routines *

=kkkkhkkkkhkhkhkk *kkk *kkkkkhkhkhkkhkhkhkkk * *kkkkkkkkhkhkkk
7

FLASH_break
nop
forever
b forever ; should never be reached.

=kkkkhkkkkhkhkhkk kkkkkhkkkkkkhkhkhkhkkhkhkhxk * *kkkkkkkkhkkkkk

;* DEFINE BUFFER FOR WRITE/VERIFY and STACK

mhkkkkkkkkkkhkkkkhkkkhkhkkkkhkhkhkkkkkkhkhkhkkkkhkhkhkhkkkkhkhkkkkhkhkhkrx
7

AREA BUFFER, NOINIT
buffer % 16384 ; buffer for copying

AREA STACK, NOINIT
stackbottom
% 512
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stacktop
% 4
END

First, export section includes RVD APIs and buffer. A buffer receives data from the desktop
computer before flash programming. Special care should be taken in the variable “buffer”. It
has the size of 16,384bytes in the example above. It should be adjusted according to the size
of SRAM of each device.

In each of RVD API, there is a function call to flash algorithm (e.g. RVDFlash_Init). Since this
wrapper also defines the number of arguments and the type, C function with flash algorithm
shall follow the format. The C function prototype is defined in the header file as below.

UINT32 RVDFlash_Init(UINT32 base_of flash);

UINT32 RVDFLASH_Erase(UINT32* base_address,
UINT32 block count,
UINT32 block_size);

UINT32 RVDFLASH_Write(UINT32* base_address,
UINT32 byte_count,
UINT32 block_offset,

UINT32* from_buffer,
UINT32 verify);

UINT32 RVDFLASH_Validate(UINT32 base_address,
UINT32 byte_count,
UINT32 block_offset,

UINT32 from_buffer);

/********************

* base_of flash: base memory address of flash device

* base_address: base memory address of first flash block

* block_size: size of a single flash block in bytes

* block_count: number of flash blocks

* byte_count: number of bytes to read/write

* block_offset: offset into block (in bytes) to start read/write at
* from_buffer: address of buffer to copy from

* verify: 0 if no verify requested, else same value as byte_count

* return 0=0k, else error
kkkkkkkhhkkkhhkkhkkkkrx /

The following figure illustrates the address and offset graphically.
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PC B Flash

copy original contents to PC

-4— base_address

One block
Programming copy to buffgr Buffer in

4 RAM

-4— block_offset

Programming | “®— base_address
+ block_offset
+ from_buffer

copy to buffer | programming | | < from_buffer

" copy to flash v
4 I

byte_count

copy original contents to PC

Depending upon the size of buffer, the “copy to buffer” operation may occur one to several
times. If it has same size as that of block, one time copy occurs. Unless otherwise, it may
occur as many as the multiples. (e.g. 64k block with1k buffer =» 64 times)

The flash algorithm for AGPx is following.

Address Definition
// Watchdog Registers
#define WDT_OMR (*((volatile unsigned long *) OXFFE14068))

// Interleave Program Flash (IFC) Registers
#define IFC_PMSR (*((volatile unsigned long *) OXFFE04058))

#define IFC_CR (*((volatile unsigned long *) OXFFE04060))
#define IFC_MR (*((volatile unsigned long *) OXFFE04064))
#define IFC_CSR (*((volatile unsigned long *) OXFFE0406C))
#define IFC_SR (*((volatile unsigned long *) OXxFFE04070))

#define IFC_IER (*((volatile unsigned long *) OXFFE04074))
#define IFC_IDR (*((volatile unsigned long *) OXFFE04078))
#define IFC_IMR (*((volatile unsigned long *) OXFFE0407C))

// Bit Constants

#define CE (1<< 2)
#define SE (1<< 1)
#define WPR 1<<7)

#define STANDEN (1<< 9
#define SPEEDMODE (1<< 2)
#define DACCESS (1<< 2)
#define ENDERASE (1<< 1)
#define ENDWR (1<< 0)
#define BUSY (1<< 8)
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Flash Init
UINT32 RVDFlash_Init(UINT32 base_of flash)

{

// Set unprotected mode
IFC_MR = (0OXAC << 8);
IFC_CSR = (ENDWR ] ENDERASE | DACCESS | BUSY);

// disable watchdog

WDT_OMR = (0x234 << 4); // Disable watchdog
return O;
}
Flash erase

UINT32 RVDFLASH_Erase(UINT32* base_address, UINT32 block_count, UINT32 block_size)
{

// Clear ENDERASE

IFC_CSR = ENDERASE;

// Find sector and erase sector

IFC_CR = ((0x37<<8) | SECTOR_NUM((U32_T) base_address) | IFC_SE);

// wait
while (!(IFC_SR & ENDERASE));
return O;
}
Flash write

UINT32 RVDFLASH_Write(UINT32* base_address,
UINT32 byte_count,
UINT32 block_offset,
UINT32* from_buffer, UINT32 verify)

Us2.T i

UINT32 *addrFlash; // flash block address
UINT32 *addrData;

// get address
addrFlash = (UINT32 *) base_address; // Flash
addrData = (UINT32 *) from_buffer; // SRAM buffer

// flash and verify
for (i = 0; i < (byte_count >> 2); i++) {
IFC_CSR = ENDWR;
addrFlash[i + (block _offset >> 2)] = addrData[i];
while (!(IFC_SR & ENDWR));
//if (addrFlash[i + (block _offset >> 2)] !'= addrData[i]) return 1;

}

return O;

}

Flash Validate

UINT32 RVDFLASH_Validate(UINT32 base_address, UINT32 byte _count, UINT32 block_offset,
UINT32 from_buffer)

{

Us2.T i

UINT32 *addrFlash; // flash block address
UINT32 *addrData;

// get address
addrFlash = (UINT32 *) base_address; // Flash
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addrData = (UINT32 *) from_buffer; // SRAM buffer
// flash and verify

for (i = 0; i < (byte_count >> 2); i++) {
if (addrFlash[i + (block_offset >> 2)] != addrDatali]) return 1;
}

return O;

}

Since AGP shall write in WORD (4bytes) unit, byte_count and block_offset are divided by
four. It is possible to migrate the verification routine into the write routine.

Next is a makefile.
TARGET = ARM
INC_PATHS =

# CFLAGS is the default flags rule. Others are added below

CFLAGS = -g $(INC_PATHS)
CFLAGS_SRCS =
CFLAGS_COMP = $(CC) -c $(CFLAGS)

CFLAGS_OBJS

CARM = -g --dwarf2

CARM_SRCS = source\s3f4a2f flash.c

CARM_COMP = armcc -¢ $$SRC $(CARM) -0 $$0BJ
CARM_OBJS = build\s3f4a2f flash.o

CARM_CPP = -g --dwarf2 --cpp

CARM_CPP_SRCS
CARM_CPP_COMP
CARM_CPP_OBJS

armcc -¢ $$SRC $(CARM_CPP) -0 $$0BJ

CTHUMB
CTHUMB_SRCS
CTHUMB_COMP
CTHUMB_OBJS

--thumb -g --dwarf2

armcc -¢ $$SRC $(CTHUMB) -0 $$0BJ

CTHUMB_CPP = --thumb -g --dwarf2 --cpp
CTHUMB_CPP_SRCS
CTHUMB_CPP_COMP
CTHUMB_CPP_OBJS

armcc -¢ $$SRC $(CTHUMB_CPP) -0 $$0BJ

AARM = --li -g --dwarf2 --cpu ARM7TDMI-S

AARM_SRCS = source\b_s3f4a2f.s

AARM_COMP = armasm $(AARM) -o $$0BJ $$SRC
AARM_OBJS = build\b_s3f4a2f.o

#FLAGS end here (put all flag groups above this line)

EXTHDRS =
HDRS =
LDFLAGS

--noremove --ro-base 0x300000 --rw-base 0x301000 --entry 0x300000

# LIB_DEP is list of dependents for library build ($0BJS for example)
LIB_DEP =

# LIB_ARGS is argument line for librarian

LIB_ARGS =

# LIBS are system libraries as name
LIBS =
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cC

LINKER
LIBRARIAN
MAKENAME
PRINT
PAKFLASH
FROMELF
BUILD_LIB
POST_BUILD

# Project
PRINAME
PROGRAM
DISASM
ALL_DEP

OBJS

$(CTHUMB_CPP_OBJS) $(AARM_OBJS)

SRCS

$(CTHUMB_CPP_SRCS) $(AARM_SRCS)

# depend is for dependant rules that should not be linked in

DEPEND=
O_DEPEND

COMP_LINE

# .c.o is default compile line if not explicitly defined

.C.0:

$(COMP_LINE) $*.c

# all is first target

all:

#LINK: next one is the link command
$(PROGRAM):

$(PRINAME).fme
#BUILD_LIB: this is only valid if filled in at macro point
$(BUILD_LIB):

clean:

rebuild:clean all

depend:;

index:; ctags -wx $(HDRS) $(SRCS)
print:; $(PRINT) $(HDRS) $(SRCS)

program:
tags:

# DEPEND: include files below
# Dependency summaries:

# System includes suppressed
# DEPEND: end include files

= cI$(TARGET)
armlink

makefile
pr
pakflash
= fromelf
none.lib

= S3F4A2F_FLASH
= $(PRINAME). axf
= $(PRINAME).dis
= $(PROGRAM) $(POST_BUILD)
= $(CFLAGS_OBJS) $(CARM_OBJS) $(CARM_CPP_OBJS) $(CTHUMB_OBJS) \

= $(CFLAGS_SRCS) $(CARM_SRCS) $(CARM_CPP_SRCS) $(CTHUMB_SRCS) \

$(CFLAGS_COMP)

$(ALL_DEP)
@+echo --- Build-all done ---

$(OBJS) $(DEPEND) $(O_DEPEND) $(MAKENAME)

$(LINKER) $(LDFLAGS) $(0OBJS) $(LIBS) -0 $(PROGRAM)

$(FROMELF) --text -c $(PROGRAM) > $(DISASM)

$(PAKFLASH)  -d -f S3F4A2F $(PROGRAM) source\board_s3f4a2f.ame -o

$(LIB_DEP) $(OBJS) $(DEPEND) $(O_DEPEND) $(MAKENAME)
$(LIBRARIAN) $(LIB_ARGS) $(BUILD_LIB) $(OBJS)

rm -rf $(OBJS) $(TARGET) $(DISASM) $(BUILD_LIB)

upddep $(MAKENAME)

$(PROGRAM)
$(HDRS) $(SRCS); ctags $(HDRS) $(SRCS)
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build\s3f4a2f flash.o: source\s3f4a2f flash.c
armcc -c source\s3f4a2f flash.c \
$(CARM) -0 build\s3f4a2f_flash.o

build\b_s3f4a2f.o: source\b_s3f4a2f.s
armasm $(AARM) -0 \
build\b_s3f4a2f.o source\b_s3f4a2f.s

LDFLAGS requires special care. Since FME file is executed in RAM area, ro-base and entry
shall be defined in RAM section, which is 0x300000 for AGP series. (see LDFLAGS)

Next is to create AME file. In AME file, the properties of flash memory are defined.
[BOARD=S3F4A2F]

proc_name=ARM

# uses S3F4A2F BOOT BLOCK

from_flash=S3F4A2F 01

width=4

reloc.pc_rel=True

reloc.start_addr=0x0

[FLASH=S3F4A2F _01]
flash_name="SAMSUNG S3F4A2F FLASH"
no_erase = False

# This Flash has 16 16K blocks = 256K
block.1={count=0x10:size=0x4000}

In the AME file, a board is first defined and flash is defined later. In width, the size of
accessible unit is defined. A Word is for AGP. AGP3 (in this example) has 16 blocks
(sectors) with 16kbytes of one block (sector).

Finally, the project structure looks like following tree.
=W} floczh_downloader_agp3

) build

I3 source

In the root, makefile and pakflash are located, and FME file is created. In the source folder,
AME and flash algorithm are located. In the build, object codes are created.
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4. Creating BCD File

BCD file shall be created in RVD. After executing RVD,

Select Target>connection to target

“r Connection Control {(youngseok. oM rydebug.brd)

File Miew Help
Target Access | State | Description
-H=JTaG,dl CHrogram FileswH-JTaGWH-1TaG, dll
--ulti-1CE, dif o AR R MUt -ICERMulti-ICE, dIl
- PMUlti-ICE &R JTAG debug interface (parallel port)
- Hemote _& &ngel debug protocol (seral port)
- |ocalhost Simulator Broker
- |S5M Instruction Set Systern Maodel (ISSM)
- RealView-1CE &AM RealView ICE JTAG debug interface
Information

You may need to Configure the Target Access before it can be opened - right-click to

Open Target ACcess Connect Disconnect baore, .,

Select File>properties

E Connection Properties

File Miew Help

H .. vrwdebug.brd Name Value e
. 4AFP.bcd

—td (*-.rbe) AFM BDI Configquratio
+lg . . - "H-JTAG. rbe
+gdl - - -V Multi-ICE. rhe
+igll - - vmultiice.rbe
+gll - - . Vremoteas. rhe
+H 3 *EVBROFEE=localhost
e 7rvbroker.brd
+H||:*.}:u:d:| Board/Chip Definitio
+H [ *CONNECTION=I55M
+ [ *CONNECTION=RealView-ICE

- VARMT S55Fdwxu.bed
.. ACHM1DZ00.bed

.. \CM1OZO0E.bed

. HWCMT720T.bed

.« SCH740T.beod

.« A\CHYTDMI.Lbed

.. ZCH320T.bcd

. ACHSZ0T_ETH.bcd

. ZNCH922TExcal.bed
. ACHM92BEJS. bed

.. ZCHM940T.bcd

. YCHMO4EES . beod

.« ZCH26RES.beod

.. 4CP.bcd

.. ACTL11HMF.bhcd

.. hect.bed

.. ZEvalTT.bcd w

Yt e e e e e ey el sty st e s s sy sy g

£ >

Custorn Board and Chip definitions

MCU System Solution
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Select (*.bcd) Board/Chip Definition

E Connection Properties

File Miew Help
=
—tld (*-bcd) Board/Chip Definita Hame Yalue
T : . :ilzl-{gchF-’-lx bed 1 Attributes
- - - H¥. be :
~}§*CHIP=53F4A0K_AGPL S;g;iEEI—PDS—LEH 140000
+[EConnect_with —
- Thdvanced Informatic *Length 100000
—[Bj*Default & Type default
Ejipplication Loac $ +iccess Flash
—Hig*Memory block Wait states 0
+|§| L *Flash type "C:yProgram Files
+[E TRAN ¢, *Descriprion S SFAANE"
+[E *Peripheral ¢ Yolarile
+gMap_rule
+HgRegister_enum
+HgRegister
+HjConcat_Register
+jPeripherals
+gRegister_indaomr
+HEARM config
Logic_Analyzer
Fhlryness tvimmrar
£ * £ >
Define an external /&S1C mernory region

By creating new group step by step, users are allowed to create ARM7_S3F4xxx.bcd and
CHIP=S3F4A0K_AGP1.

Exploring the tree down to Memory_block, users can define Start, Length, Access, Flash
type, and Description.

Start: Flash memory start address

Length: Entire size (e.g. 1Mbytes for AGP1)

Access: Flash memory

Flash type: designate the location of FME file

Description: Chip name

In this way, RAM can be declared, too.

Note: When the values are customized, “*” appears at the beginning of each of strings.
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After creating BCD, users shall make a decision of BoardChip name that will be used for

RVD.

Select (*.rbe) ARM RDI Configuration

72 Connection Properties

File Miew Help

L‘...Hrvdehug.hrd
—pdl (¥.rhe) ARM BDI Configuratio
—tgd . . - "H-JTAG. rbe
+E5[* CONNECTION=H-JTAG. d11 |
+gll - - 4 Multi-ICE. rhe
+gl. . vuultciice. rhe
+g. .- \remoteas. rhe
+[ 1 *FVEROEER=1ocalhost
e 7rvbroker.brd
+ gl (¥.bcd) Board/Chip Definitio
+H g *CONNECTION=I53H1
+ [ *CONNECTION=FealView-ICE

£ >

Name

Value

1
1
1
|a
yf Luto connect
L5
45
|l
T,
Tf

*Connect_with
Femote

*hdvanced Information

*Confiquration

Pre connect
*hescription
Project

"¢ Dizabled

Shared

\ BoardChip naume

*BoardChip name
4: Family select

"H-JTAG. cnf™
jﬂFalse

"C:YProgram Files

jﬂFalse
jﬂFalse

S3F4A0E AGPL

JTaG Scan file or Configuration using processor manufacturer format

RDI connection shows currently available connections (e.g. H-JTAG, Multi-ICE, etc.) By
clicking BoardChip name, a list of available BCD will be listed. Then, select S3SF4A0K_AGP1

which was just created.

When it is completed, users are able to see the memory section as below (when the
connection to target board is succeeded.)

Process Control

Og = El
Type |?alue
—lgf Start O=000000oo
Gize 0=100000
Flash S3F4L0E
—lgf Start O=00l00000
Gize O=00zZ00000
Auto Default Mapping
-l 3tart O=00300000
Gize O=00005000
RaM BAM 3ZE
—lgf Start 0=003058000
Gize 0=xFFAFS000
Auto Default Mapping
— |3 tare 0xFFEQ0OOO |
Gize O=00zZ00000
FaM Peripheral
|« | » \Process jmap / m B

MCU System Solution
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ELECTRONICS

5. Programming Flash

Choosing an axf file pops up a dialog box as below.

o] Flash Memory Control
Flazh: | |.&RM?TDMI-S:.&RM-.&-RR at Q0000 SAMSUNG S3F441H FLASH

Open Flash Blocks:

0 Q0000 bytes in, Q4000 byte block.
1: 04000 bytes in, Ox4000 byte block.

AlOn | AN

Wr'rte| Erase| Cancel | Details| Cancel Al

[ Eraze Block before \Write
[w ierify Block after Wiite
[v L=ze Current values for Unspecified data in block

Flash Parameters;

Clock Freguency (specify 'HZ', 'WHzZ' or 'WMHZ"

Flash Log:

Flash block O apened for modify.
Flash hlock 1 apened for modify.

..... G Help

Users can command to write or erase in this window. When erase is done, following

messages appear in the log:
Loading Flash routine...
Initializing Flash routine...
Beginning Flash programming...
Erasing block 0 at address 0x0000
Erasing block 1 at address 0x4000
Flash programming complete.

When write is performed, following messages appear.
Loading Flash routine...

Initializing Flash routine...

Beginning Flash programming...

Erasing block 0 at address 0x0000
Writing to Flash block O...

Erasing block 1 at address 0x4000
Writing to Flash block 1...

Flash programming complete.

Opened Flash closed (last block closed).
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Note that this programming method is often unstable, so it produces following messages.

Error VOO3D (Vehicle): Failed writing cache to Flash
Error: Failed downloading flash routine to memory (verify failed)

In this case, repeat the write action again.
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6. References

ARM website: http://www.arm.com

Application note 110: Flash programming with RealView Debugger

RVD Target Configuration Guide
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