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SRAM ta DRAM

SRAM DRAM
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ManyBaHHSA nam'aTi

ManyBaHHA nam'aTi — BIiAMOBIOHICTbL MiXK pecypcammn Ta agpecamMmu
KOMIPOK Nam'aTi, Y SKMX BOHU PO3MILLEHI.

stm32f407vg

1 MGant

[MooineHa Ha cekTopu Ta nigcekTopu
CekTopu:

2 no 32 Kb

[ani - 64 kb
PewTa no 128 Kb



ManyBaHHA naMm'aTi (1)

Wonarvant

COMTT R MM o g win

et

AMBI

Resorved

AHB2

Resorved

AMB

CxEQ10 0000 - OxFFFF FFFF
OxE000 0000 - CxEQOF FFFF
OxADOO 1000 - OxDFFF FFFF
QxADOO OFFF
0xf5000 0000
0x5006 OCO0 - OuSFFF FFFF
05006 0BFF

023000 0000
04008 0000 - OudFFF FFFF
Oxd007 FFFF

084002 000

Reserved

0x4001 5800 - 024001 FFFF

OxFFFF FFFF [T 213 .Mbve
block 7
Cortex-M4's
0xE000 0000 —
X
OXDFFF FFFF [ ppreroly
512-Mbyte
block 6
Not used
0xC000 0000
0xBFFF FFFF
512-Mbyte
block 5
JFSMC registers|
512-Mbyte
block 4
FSMC bank 3
& bankd
0x8000
Ox7FFF FFFF|"""""""""* y
512-Mbyte
block 3

0x4001 STFF




0xC000 0000
OxBFFF FFFF

P FERF

0x8000
OX!TFFF f%’?

0x6000 0000
OxSFFF FFFF

0x4000 0000

NO useo

ManyBaHHA naMm'aTi (2)

ANBY

Resorved

512-Mbyte
block 2
Peripherals

0ud002 000
0xd001 5800 - 0ud00! FFFF
0sd00) STFF




ManyBaHHA naMm'aTi (3)

0x4000 0000
Ox3FFF FFFF
512Mbyte
block 1
°"i‘§’;9?9?8 e Reserved 0x2002 0000 - 0xIFFF FFFF 0x4001 0000
SRAM (16 KB aliased Aesorved 04000 7800 « Ond000 FFFF
. §12Mbyte by b(d-bmding) SRNT CON0 - (ML IYY: 0nd000 TFFF
block 0 SRAM (112 KB akased | 0x2000 0000 - 0x2001 BFFF
Code by wm{)
0x0000 0000
Reserved |Ox1FFF CO08 - OxIFFF FFEF
Opton Bytes |0x1FFF C000 - OxIFFF COO7
Reserved OcAFFF TA10 - OcIFFF TFFF
System memory + OTP |ON{FFF 0000 - Ox1FFF 7AOF
Reserved 0x Q1 0000 - Ox1FFE FFFF
CCM data RAM APEY
(64 KB data SRAM)
Reserved
Flash
Reserved
 Akased 10 Flash, sysiem |
memory or SRAM depending
on the BOOT pins 04000 0000
al1B513

1 MB = 1048576 6anT; 32Kb = 32768 6anT




HanawTtyBaHHA agpec y Keil uVision

k4 Options for Target ‘Target 1'

)

Device [Target IOutputl Listingl User I C/CHI Asm | Linkerl Debugl Utilitiesl

STMicroelectronics STM32F205VC e
Xal (MHz): ARM Compiler:  [Use defaut compiler version ]
Operating system: IRTX Kemel _v_l
System Viewer File: ™ Use Cross-Module Optimization
[STM32F20x svd || T Use MicroLIB I Big Endian
™ Use Custom File
— Read/Only Memory Areas — Read/Write Memory Areas
default off-chip Start Size Startup default off-chip Start Size Nolnit
I~ ROMI: C T RAMI: u
I ROM2: @ L] RAM2: r
[~ ROM3: e ~  Ram3: | -
on-chip on-chip
¥  IROM7: |Bx8008000  |Cx100000 g ¥V  IRAM1: (320000000  |(<20000 r
[~ IROM2: & ™ IRAM2: r
OK Cancel Defaults Help

[
l?




hal arm
hal arm
hal arm
hal arm
hal arm
hal arm
hal arm
hal arm
hal arm

Ctpyktypa map-cdauny (1)

.o(.emb:text)
.0(.emb_text)

.0(1
.0(1
.0(1
.0(1

.__SWI_0)
.__SWI_0)
.__SWI_0)
.__SWI_0)

refers
refers
refers
refers
refers
refers

to
to
to
to
to
to

rt_system.o(i.o0s_sys manager) for os_sys manager
SWI Table.o(SWI_TABLE) for SWI_Table

hal arm.o(i.o0s_stk check) for os_stk check

rtx config.o(.text) for tsk unlock

hal arm.o(.emb text) for os_switch tasks ret
rt_task.o(.data) for os_runtask

.0(i.08_1init stack) refers to rtx config.o(.constdata) for os_stackinfo
.0(1i.08_stk check) refers to rtx config.o(.text) for os_error
.0(1.08 stk check) refers to rt task.o(.data) for os runtask

Checking duplicate symbol definitions

Removing Unused input sections from the image.

Removing
Removing
Removing
Removing
Removing
Removing
Removing
Removing
Removing
Removing
Removing
Removing

sn.o(.text),
univio.o(.constdata),
lpc24xx pincfg.o(.constdata),
rtx_can.o(.text),
rtx_can.o(.bss),
rtx_can.o(.data),
can_1lpc23xx.o(.text),
can_lpc23xx.o(.text),
can lpc23xx.o(.constdata),
can_1lpc23xx.o(.data),
c2374.0(.text),
c2374.0(.bss),

(26 bytes).

(2 bytes).

(296 bytes).
(592 bytes).

(844 bytes).
(12 bytes).

(1160 bytes).

(272 bytes).

(68 bytes).

(12 bytes).
(3784 bytes).

(20 bytes).



Ctpyktypa map-cdauny (2)

Adding Veneers to the image

Adding TA veneer (4 bytes, Inline) for call to ' printf percent' from printf flags ss wp.o(.text).
Adding AT veneer (8 bytes, Inline) for call to ' rt lib init' from rtentry2.o(.ARM.Collect$$rtentry$$0000000A).
Adding TA veneer (4 bytes, Inline) for call to 'SetTextFgColor' from auxfunct.o(.text).

Potential Stack Usage Inaccuracies.
Stack Usage for IRMEommandTask 0x0 bytes. Functions with no stack size information.
Stack Usage for NIR Exec Cmd 0x78 bytes.
Stack Usage for NIR InitPort 0x18 bytes.
Stack Usage for NIR Init 0x10 bytes.
Stack Usage for NIR Acquire 0x28 bytes.
Stack Usage for NIR GetInfo Ox0 bytes.
Stack Usage for NIR GetTemp Ox8 bytes.

Reset Handler
0S_sys_manager ret
08_switch tasks_ret
__user initial stackheap
Undef Handler

PAbt Handler

DAbt Handler

IRQ Handler

FIQ Handler

Switch task

¥ X X X X ¥ X X X *

Mutually recursive functions.

* Undef Handler => Undef Handler
* PAbt Handler => PAbt Handler

* DAbt Handler => DAbt Handler

* IRQ Handler => IRQ Handler

* FIQ Handler => FIQ Handler



Ctpyktypa map-cdauny (3)

Image Symbol Table

Local Symbols

Symbol Name Value Ov Type
../../angel/boardlib.s 0x00000000 Number
../../angel/boardlib.s 0x00000000 Number
../../angel/boardlib.s 0x00000000 Number
../../angel/dczerorl2 = NexNONNNNNN Mimher
I~ Use Custom File
|~ Read/Only Memory Areas
default offchip Start Size Startup
¥  ROM1: [(x30000000 ((x400000 &
r  ROM2: | | »
™ ROM3: | | e
on-chip
¥ IRoM1: [0<10000  ((x80000 o
™ IROM2: | | -
RESET 0x00010010 Section
Undef Handler 0x00010050 ARM Code
PAbt Handler 0x00010054 ARM Code
DAbt Handler 0x00010058 ARM Code
IRQ Handler 0x0001005c¢c ARM Code
FIQ Handler 0x00010060 ARM Code
11'main 0x0001036c Section
111scatter 0x00010374 Section
!dczerorl2 0x000103b0 Section
_decompress_loop 0x000103bb Thumb Code
_decompress_zerolen 0x000103c9 Thumb Code
_decompress_litn 0x000103d1 Thumb Code

Size

O 0O 0o

M b b b b b

60
92

0
0
0

Object (Section)

boardinitl.o ABSOLUTE
boardinit2.o0 ABSOLUTE
boardinit3.0 ABSOLUTE
__dczerorl2.o ABSOLUTE

1pc2400.0 (RESET)
1pc2400.0 (RESET)
1pc2400.0 (RESET)
1pc2400.0 (RESET)
1pc2400.0 (RESET)
1pc2400.0 (RESET)
__main.o(!!!main)
__scatter.o(!!!scatter)

__dczerorlZ.o(!!dczerorlZ)
__dczerorlZ.o(!!dczerorlZ)
__dczerorlZ.o(!!dczerorlZ)
__dczerorlZ.o(!!dczerorlZ)



Ctpyktypa map-cdauny (4)

Memory Map of the image
Image Entry point : 0x00010010
Load Region LR IROM1 (Base: 0x00010010, Size: 0x0003b524, Max: 0x0007f£ff0, ABSOLUTE, COMPRESSED[0x00035b30])

Execution Region ER IROM1 (Base: 0x00010010, Size: 0x00035950, Max: 0x0007fff0, ABSOLUIE)

Base Addr Size Type Attr Idx E Section Name Object

0x00010010  0x0000035c Code RO 3 * RESET 1pc2400.0

0x0001036c  0x00000008 Code RO 3294 * !!l!main ¢ t.1(_main.o)

0x00010374 0x0000003¢c Code RO 3860 !1lscatter c_t.1(_scatter.o)

0x000103b0  0x0000005¢c  Code RO 3858 !'dczerorl2 c t.1(_dczerorl2.o)

0x0001040c  0x0000002c  Code RO 3862 !'handler zi c t.l(_scatter zi.o)

0x00010438  0x00000004 Ven RO 3197  .ARM.Collect$§ printf percent$§00000000 c_t.1l( printf percent
0x0001043c  0x00000000 Code RO 3197  .ARM.Collect$§ printf percent$§00000000 c_t.l( printf percent
0x0001043c  0x00000008 Code RO 3196  .ARM.Collect§$ printf percent$$00000003 c t.1( printf f.o)
0x00010444 0x00000008 Code RO 3193 .ARM.Collect§$ printf percent$$00000008 c t.1( printf i.o)
0x0001044c  0x00000008 Code RO 3194 .ARM.CollectSS_printf_percentS$00000009 c_t.1( printf d.o)
0x00010454 0x00000008 Code RO 3195 .ARM.CollectSS_printf_percentSS0000000A c_t.1(_printf u.o)
0x0001045c  0x00000008 Code RO 3192  .ARM.Collect$$ printf percent$$0000000B c¢ t.1( printf o.o)
Ty T T— Mz Ty T — ik I —— ¥




Ctpyktypa map-dauny (5)

0x4000abg4 0x00000030 Zero 2448 .bss RTX ARM L.LIB(rt_task.o)
0x4000abb4 0x00000030 Zero RW 3022 .bss RTX ARM L.LIB(rt_list.o)
0x4000abe4d 0x00000060 Zero RW 3117 .bss c_t. l(llbspace o)
0x4000ac44 0x00000050 Zero RW 3222 .bss c_t.l(stdio_streams.o)
0x4000ac94 0x00000050 Zero RW 3223 .bss c_t.l(stdio_streams.o)
0x4000ace4 0x00000050 Zero RW 3224 .bss c_t.l(stdio_streams.o)
0x4000ad34 0x00000004 PZD
0x4000ad38 0x00001000 Zero RW 2 HEAP 1pc2400.0
0x4000bd38 0x00000740 Zero RW 1 STACK 1pc2400.0
Execution Region RW_RAM1 (Base: 0xa0000000, Size: 0x00000000, Max: 0x00400000, ABSOLUTIE)
**%% No section assigned to this execution region ¥*%¥¥%
Execution Region RW_RAM2 (Base: 0xa0400000, Size: 0x000056f4, Max: 0x00100000, ABSOLUTE, COMPRESSED[0x000000b0])
Base Addr Size Type Attr Idx E Section Name OCbject
0xa0400000 0x000056f4 Data RW 2086 BUFFERS SECT vars.o
Code (inc. data) RC Data RW Data ZI Data Debug

207760 16250 11728 23508 58532 720114 Grand Totals

207760 16250 11728 480 58532 720114 ELF Image Totals (compressed)

207760 16250 11728 480 0 0 ROM Totals

Total RO Size (Code + RO Data) 219488 ( 214.34kB)

Total RW Size (RW Data + ZI Data) 82040 ( 80.12kB)

Total ROM Size (Code + RO Data + RW Data) 219968 ( 214.81kB)




[liaxoan oo manyBaHHA NamM’ATI

PoamiweHHA 3a neBHUMM NOTPIOHUMM agpecamMm y nam'aTi

To place a function or vaniable at a specific address it must be placed in its own Section, There are several ways to do this
o Place the function or data item in ts own source fle.
0 Use _attribute ((at(eddress) ) to place variables n a separate section at a specfic address,
o Use _ateribute ((section("name"))) to place functions and vanables in a named section,
n Use the AREA directive from assembly lanuage. In assembly code, the smallest locatable unit is an ARER.

o Use the --gplit sections compiler option to generate one ELF section for each function in the source file.
This option results in a small increase in code size for some functions because it reduces the potential for sharng addresses, data, and string literals between
functions. However, this can help to reduce the final image size overall by enabling the finker to remove unused functions when you specfy armlink --zenove.



MMpuknagu po3milleHHA B naM’aTi

int variable __ attribute _ ((section("foo"))) = 10;

FLASH 0x24000000 0x4000000
{

; resat of code
ADDER 0x08000000

{

file.o (foo) ; select section foo from file.o

}

// place variablel in a section called .ARM. AT 0x00008000

int variablel _ attribute_ ((at(0x8000))) = 10;

// place variable2 in a section called .ARM. at 0x8000

int variable2 __ attribute_((section(".ARM. at 0x8000™))) = 10;



Scatter-chann

aHrn. Scatter — poskugaTtu

po3WwmnpeHHa — .sct

Options for Target 'MCB2400°

-

& = A

@e Memory Layout from Target Dialog
I~ Make RW Sections Position Independent
[ Make RO Sections Position Independent
I” Dont Search Standard Libraries
[V Report ‘might fail' Conditions as Erors

Device I Targe!l Output] Listing I User I C/C-HI Asm  Linker lDebug ] Utilitiesl

X/0 Base: I

R/O Base: I(b(00010000
R/W Base |x40000040

disable Wamings: I

Scatter | \mem_rel scf
File

Misc
controls

—entry (x010010 —verbose -info=stack summarystack —-pad=0xFF

Linker |-cpu ARM7TDMI *.0

string

control  |C:\Keil_v5S\ARM\RV31\LIB\RTX_ARM_L LIB —strict —scatter ".\mem_rel scf"

; ok || Cancel

Defautts |

- W we =e e




Symbol

CuHtakcuc BNF

Description

Quotation marks indicate that a character that is normally part of the BNF syntax is used as a literal
character in the definition. The definition B"+"C, for example, can only be replaced by the pattern B+C.
The definition B+C can be replaced by, for example, patterns BC, BBC, or BBEC.

2::=B Defines & as B. For example, &::= B"+" | C means that & is equivalent to either B+ or €. The ::=
notation defines a higher level construct in terms of its components. Each component might also have
a ::= definition that defines it in terms of even simpler components. For example, A::= BandB::= C |
D means that the definition & is equivalent to the patterns C or D.

[A] Optional element 2. For example, &::= B[C]D means that the definition & can be expanded into either BD
or BCD.

A+ Element & can have one or more occurrences. For example, A: := B+ means that the definition & can be
expanded into B, BB, or BBE.

A* Element & can have zero or more occurrences.

3|B Either element & or B can occur, but not both.

(A B) Element & and B are grouped together. This is particularly useful when the | operator is used or when a

complex pattern is repeated. For example, &::=(B C)+ (D | E) means that the definition & can be
expanded into any of BCD, BCE, BCBCD, BCBCE, BCBCBCD, or BCBCBCE.



CuHTakcuc scatter-channy

Y OAD ROM: 1. (0000 Scatter description
X T you
- - Load region description
{ */
Execution region description
{EXEC_ROM_‘I 0x0000 L’/ g P
program1.0 (+RO) | o Input section description
2 . =
}
Execution region description
DRAM 0x18000 0xB000 s
Input section description
—
program1.0o (+RW,+Zl) 11
}
)
Load region description
{LOAD_ROM_Z 0x4000 ™ g
Execution region description
EXEC_ROM_2 0x4000 nE -l
{ Input section description
program2.0 (+RO) ‘,_./"/
J Execution region description
SRAM 0x8000 0x8000 pu=
{ | ___—Input section description
program2.o (+RW,+Z1) 1
} a\ 5

) \

AY

Module selector pattern

Input section attributes



Onuc oo6nacrti load

load region description :i=
load region name (base address | ("+" offset)) (attribute list] [max size]
n{n
execution region descriptiont

ll}"
ATpubyTu:

ABSOLUTE

ALIGN <yucno 6auT, cteniHb 2>
NOCOMPRESS

OVERLAY

Pl

PROTECTED

RELOC



Onuc obnacri execution (1)

An execution region description has:

A name (used by the linker to identify different execution regions).

A base address (either absolute or relative).

Attributes that specify the properties of the execution region.

An optional maximum size specification.

One or more input section descriptions (the modules placed into this execution region).

The following figure shows the components of a typical execution region description:
ligure 8-3 Components of an execution region description

{

EXEC_ROM_1 0x0000

Execution region description

An execution region description contains
programl.o (+RO) «—1"  one or more input section descriptions




Onuc obnacrTi execution (2)

execution region description ::=
exec_region name (base address | "+" offset) [attribute list] [max size | length]
N{'l
input_section description*

ﬂ}"

input section description ::i=
module select pattern
[ "(" input section selector ( "," input section selector )* ")" ] input section selector ::=
("+" input section attr | input section pattern | input symbol pattern | section properties)



YacTtuHa scatter-channy (3)

An input section description is a pattern that identifies input sections.

An input section description identifies input sections by:

s Module name (object filename, library member name, or library filename). The module name can use wildcard
characters.

o Input section name, or input section attributes such as READ-ONLY, or CODE. You can use wildcard characters
for the input section name.

s Symbol name.

The following figure shows the components of a typical input section description.
Figure 8-4 Components of an input section description

Input section description

programe.o || (+R0)

\ A
\ \

Module select pattern  Input section selector




3MiCT cTaHaapTHoro scatter-cpanny

Bt S S S S R A R e R R R R R R R R R R R R R R R R R R R R R R R R R R R R
14

Y

**¥% Scatter-Loading Description File generated by uVision **¥

I A A A A A A AR AR A AR AR AR AR AR R AR Rt Attt ittt Rt ittt it ittt ittt it it it & 4

LR IROM1 0OxO08008000 Ox00100000 ¢ » load reqgion size reqgion
ER IROM1 Ox08008000 0x00100000 { ; load address = execution address

*.0 (RESET, +First)
* (InRoot$S$Sections)
ANY (+RO)
}
RW_IRAM1 0x20000000 0x00020000 { ; RW data
ANY (+RW +ZI)
}



NMpuknaau scatter-cpannise (1)

% ¥ 3% % ¥ % e % K % % I % e % % I % I % % I 3 I % e 3% I I Ik T 3% b I 3 I 3 e 3 I I Y 3 b I 3 I 3 e 3 I ek ko

*%% Scatter-Loading Description File generated by uVision **¥
% Y 3% ¥ ¥ % ¥ % I % e I % e 3% I e ¥ 3% I I 3 e 3 I 3 I 3 b I Vb I 3 b 3 3 I b b 3 b W Y b 3 b 3 3 3 e b e e ek ok

LR_IROM1 0Ox08010000 OxO001F0000 { ; load region size_region
image.bin 0x08010000 Ox001F0000 { ; load address = execution address
*.0 (RESET, +First)
*(InRoot$$Sections)
}ANY (+R0O)

;External ram 8MB
Rw_RAM1 OxD0680000 0x00080000 { ; Rw data -> vars.h (about 512 KB)
;(BUFFERS_SECT)

RW_IRAM1 0x20000000 0x00030000 {
jANY (+RW +ZI)

; RW data



NMpuknaagu scatter-cpannie (2)

LR_ROML 0x00000000 0x00100000 {

unicode.bin 0x00000000 0x00100000 { ; Toad address != execution address (about 1MB)
Unicode.o (+R0)

}

LR_ROM2 0x00000000 0x00200000 {

irbcomponents.bin 0x00000000 0x00200000 { ; Toad address != execution address (about 2MB)
Components.o (+R0)
}

}

LR_ROM3 0x00000000 0x00100000 {

irbsensor.bin 0x00000000 0x00100000 { ; load address != execution address (about 1MB)
Sensor.o (+R0)



Bupasu y scatter-cbannax

LR1 0x8000
{
ER1 (defined(versioconl) 2?2 0x8000 : 0x10000) ; Base address is 0x8000
s 1f versionl is defined
; 0x10000 if not
{
* (+R0O)
}
ER2 +0

{
*(+RW +ZI)

}



