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1858

FreeRTOS /& — M9t [ RTOS. HAKFBUR/N, O HE 34 c X, HIOSHMEE 7 SMEREM L, &
15 ARM7.

fii il RTOS FJ LAfRIAL B AE RGBT, R RSF RIS FES, FEHARBEFE S E.

i RTOS 2 RASMATERE T8, CFEALIERE 7, ROM(FLASH), RAM 1) 5 H o

ATMEL f¥] SAM7S _MCU ZET- ARM7TDMI 2244, H ZW% I3 [Hi84T RTOS, VARt T HHES 5 H
KI5 &, %% FreeRTOS.

FFRABTIESE Keil MDK, FHHRITEM, HAEH ARM B 710 T HEE, MEREA RIE.

A wiki A — R FreeRTOS B AH I SCEE, 1155 % _(FreeRTOS fF S32 m@?\

FreeRTOS &4 U T -

Application it FH A A 5 5t

FreeRTOS WN#%:
list.c(#% 0o Bdii 4 F 4 21
tasks.c({- 5545 EE)

queue.c(i LLBAA1)
semphr.h({i 5 i)

S32K 44

i | port.c

portasm.s

croutine.c(co-routine) FreeRTOSConfig.h

portable.h —=Portmacro.h
PR |
A7 S I SRR 45 11 |
l-_--....--.._....-----..--------......-..-..------..-_---..-..--..-.: e v
I3 PIT ISR
%

TdES PIITC
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»
2. WEIER

2.1 3% Keil MDK

T % Keil MDK Ff223%,
A R 3 H TR 3E T MDK 3.80a Al .

V i@ision3 v3.90

= Copyright (c) Keil Elektronik GmbH [ Keil Software, Inc. 1995 - 2008
Toolchain: RealView MOK-ARM Version: 3.80a

Toolchain Path: BIr40

C Compiler: Armecc.Exe V4.0.0524

Assembler: Armasm.Exe V400524

Linker/Locator: ArmLink.Exe V400524

Librarian: ArmArExe V4.0.0.524

Hex Converter: FromElfExe V4.0.0.524 ’
CPU DLL: SARM.DLL V3.g0a

Dialog DLL: DARMATS.DLL V1.16

Target DLL: BINWEDIRDI.DLL W1.08 \
Dialog DLL: TARMATS.DLL V113

2.2 T TR

NI H U4 MAN2003_SAMT7S_base freertos.rag, AR
1\( A |

RamDisk () »

IED =80
HE v R EEvEs
=% i

L MANZ2003_SAMTYS base freertos
L temp
E MANZ2003_SAMT7S _base freertos.rar

\‘
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{FH keil 7 JF T.F2 sam7s_base_freertos.Uv2:

& [F) Y - ¥ g’&EISAM?S_hase_’freenus j d

s s - *||[" 0s5 | #define TRACE
B2 SAMT7S base freertos e 085 | #define TRACE

=25 APP 087 | #define TRACE
D 088 | #define TRACE
Ee-[£) mainc 089 | #define TRACE
retarget.c 091 | 0 By defanlt|
board_lowlevel.c 092 | #if !'defined |’
db 093 | #define TRACE
gu.c 094 | #endif
board_memories.c e
aic.c = 086 | £/f By default|
pioc o | [
efine
ledc 099 | #endif

B-£5 FreeRTOS 100 ’
croutine.c 101 | #1if defined (N
list.c 102 | #errar "Error
103 | #endif
queue.c 104 \
- [#] tasks.c | || || 105 | #undef Hom_;.;)

E-23 05 Port 106 | #if (TRACE :

fE SAM7S L3247 FreeRTOS MAN2003A
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23 BEETHRE

N T PRIETREREIE A 1F, 7 BN TREMIAH R B .
ARSI AR AR

Template A.1

Options for Target 'SAMTS_hase_freertus'_

Vendor:

Device:

Toolset:

Dewice |T9rget I Output I Listingl User I C/Ctt I A=m

[t

| Lirder | Detug | Utilities

Database: IGeneric CPU Data Base

Atmel
ATS15AM7S64
ARM

=]

£1 AT91SAM7S256
£ AT154M7532

£ AT9154M7S321

£ AT91SAMTSE12
&

£ ATS1SAM7TSEZSE
£ AT91SAMTSEIZ
£ ATS1SAM7TSES2
£ ATH1SAMTHI28
£ AT91SAMTHI5E
£ ATH1SAMTHE12
£ ATS1SAMTHCI28
£ ATH1SAMTHCZSE
£ ATS1SAMTHCE2
£ ATS1SAMIPEN

ARM7TTOMI based High-peformance 32-bit RISC Microcontroller with Thumr -«
extensions with USE Device Interface, 32 /0 Pins,

Memary Controller, Reset Controller, Clock Generator, Debug Unit,

Power Management Controller, Advanced Intemupt Cantraller,

Perodic Interval Timer, Windowed Watchdog, Realtime Clock:,

Jchannel 16hit Timer/Counters, 4channel PWM, Two USARTs,
Synchronous Seral Cortroller, Seral Perpheral Controller,

2wire Interface, &-channel 10+bit ADC,

64K Bytes Flash, 16K Bytes SRAM

Defaults

Cancel

Help

fE SAM7S L3247 FreeRTOS
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SRIG AR B S AP AR R, BB E N 18.432MHz, & ATEML ﬁjw)\E’JHT%EFEBE {EH Thumb SRA= ARAS,
TXAEACEE R ) 75 B RS, #5410 Thumb, FTLATI4 flash 288, 48 S RALAE Flash HHIz4T (Y .

criostor o s bweeeres L e

Dewice Target |Dutput I Listingl User I C/C+Ht I A=m I Linlker I Debugz I Utilitiesl
Atmel ATI1SAMTSE4
—Code Generation
Hal (MHz): |13_432 IThumb-I'u'Iude ﬂ
Operating system: | None ;I ¥ Use Cross-Module Optimization
[T Use MicroLIB I EigEndian
™ Use Link-Time Code Generation
— Read/Only Memary Areas — ReadWrite Memory freas
default  off-chip Start Size Startup default  off-chip Start Size Molnit
~  Rom1: | | c I Rami: | | r
r Rom2 | | s I~ RAmM2 | | r
r ROM3: | | s ™ RAM3: | | r
an-chip an-chip
¥ IROMI: |m1mmu |m1mnu = M IRAMI: I{b:ZDDDD'I] I{bﬂDDEI r
[~ IROM2: | | . I IRAMZ: | | r
0K Cancel | Defaults | Help

fE SAM7S L3247 FreeRTOS MAN2003A
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Hic B 5 o8 TR H S output SCF, AT DURE G /8 TRE AR H S A8 b () SCfF, A5 A2 LR i -

Dewice I Target Output |Li5ting| Uzer I C/CtH+ I h=m I Linker I Debug I Utilitiesl

Select Folderfor Objects... || Name of Executable: ISEIFH?S_bEISE_fI‘EEﬂﬂS

¥ Create Executable: ‘output'sam7s_base_freertos
v Debug Information [ Create Batch File
I Create HEX File
¥ Browse Information

" Create Library: output'sam7s_base_freertos.LIB

(1]:4 Cancel Defaults Help
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P map S, EFXHRES T memmap 19437

Dewice I Target I Output Listing |User I C/C+Ht I A=m I Linlker I Debugz I Utilitiesl
Select Folder for Listings... | Fage Width: I?ﬂ _I: Fage Length: I'EE _I:

[V Assembler Listing: “output'=lst
¥ Cross Reference

[T C Compiler Listing: output'= b

[T C Preprocessor Listing: output’™)

[¥ Linker Listing: output'sam7s_base freertos map

¥ Memory Map ¥ Symbals V¥ Size Info
v Callgraph ¥ Cross Reference V¥ Totals Info
¥ Unused Sections Info
¥ Veneers Info
(1]:4 Cancel Defaults Help

MAN2003A
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it B AR R e G s AT — M P a4, 8 fromelf T H %I bin S04, {HT SAM-BA 5.

Dewice I Target I Output I Listing User |E,-‘I:++ I A=m

| Lirder | Debug | Utilities |

Cptions for Target "SAM7S_base_freertos’ u

—Run User Programs Before Compilation of a C/C++ File
[ Run#t: | .| posts
[ Run#2 | | poste
— Run User Programs Before Build/Rebuild
[ Run#l: | || posie
[ Run#z | .| pose
—Run User Programs After Build/Rebuild
¥ Fun #1: “eam./bind 0 fromelf exe —bin —out I_I [T Dosig
I Run #2 .| posts
¥ Beep When Complete [~ Start Debugging
(1]:4 Cancel Defaults Help
~
1E SAM7S 24T FreeRTOS MAN2003A
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£ C/C+I TR A AT LUE L2855, 4RI, SkOCPRAL B SRS IR K G PRI 000

Dewice I Target I Output I Listingl User C/CtHt |A5m I Linlker I Debugz I Utilitiesl

— Preprocessor Symbols
Define: Iatﬂ'lsam?sﬁ-i PORT_INT_FUNCTION NOFPUT

Undefine: I

— Language / Code Generation

¥ Enable ARM/Thumb Interwarking [™ Strict ANSIC Wamings:
Optimization: [Level 0 (00) | I Enum Container always int | wunspecified> |
[~ Optimize for Time I Plain Charis Si.g.ned Tt

[~ Split Load and Store Muttiple I Read-Only Position Independert

[~ One ELF Section per Function ™ Read-Write Position Independent

lng;ﬂe I.‘dndude‘».FreeHTOS;.\jndude"\OS_F‘ort;."~E|t51|ib"~peﬁphemls;.\atﬂ'llib'\buards"'..atmsam?s-ek;.\atﬂﬂib EI
5

Misc I
Contraols

Compiler | -feedback " \outputsam7s_base_freertos fed" -thumb < —device DARMATS ¢ 00 - -
control  |apes=interwork - \include\FreeRTOS -1 Ninclude®05_Port -1 \at91lib\perpherals -1 \at91libtboards

string

(1]:4 Cancel Defaults Help
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ASM LT R 5 C/C++ZRABL,  1H & & N T g SO 2% 1 -
[

| cict+ hsm | Linker | Debug | Utilities |

Dewice I Target I Output I Listingl User

— Conditional Assembly Control Symbaols

Define: I
| ndefine: I

— Language / Code Generation
¥ Enable ARM.Thumb Interworking
[~ Read-Only Position Independent

[~ Read-Write Position Independent
[T Thumb Mode

[ No Wamings

Include I B

Paths
Misc I
Contraols
Assembler  |-device DARMATS g —apcs=interwork -| "D _Dsetupikeil\ ARMAWNC Atmel  SAMTS" —ist .

control  Moutput'=lst" —aef © 0"
string i

[~ Split Load and Store Muttiple

(1]:4 Cancel Defaults Help
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Linker JET-RIEHIMAG %R, ECE T, AR TAEH FHZE R 221 memmap(Fi 7RS4 T RAM), B LA
A scatter loader file S35 :

Dewice I Target I Output I Listingl User I C/Ctt I A=m Linker |Debug I Utilitiesl

™ Use Memory Layout from Target Dialog

[~ Make RW Sections Position Independent R/O Base: I{kﬂD'IDDDDI]
[T Make RO Sections Position Independert W Base |Wm
[~ Dont Search Standard Libraries

¥ Feport ‘might faill' Conditions as Emors

disable Wamings: I

SCEIETF Coutput'sam s _base freertos.sct J Edit ... |
ile

Misc i
contrals 1
Linker |-device DARMATS "o <feedback " “output®sam7s_base_freertos fed” -
control  |-strict —scatter " “outputsam7s_base_freertos sct”
string ~

(1]:4 Cancel Defaults Help

fE SAM7S L3247 FreeRTOS MAN2003A
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Debug eI HH HE B A A B 117

Dewice I Target I Output I Listingl User

' Use Simulator
[ Limit Speed to Real-Time

Settings |

I C/C+Ht I h=m

Template A.1

[z

| Linker Debug |Utilities |

(" Use: |RDI Interface Driver

LI Settings |

™ Runto main()

¥ Load Application at Startup

Intialization File:

MROMstart ini

¥ Load Application at Startup

Inttialization File:

[ Runto main{)

Restore Debug Session Settings

Restore Debug Session Settings
¥ Breakpoints ¥ Toolbox ¥ Ereakpoints ¥ Toolbox
v Watchpoints & PA v Watchpoints
[ Memory Display ¥ Memoary Display
CPU DLL: Parameter: Drriver DLL: Parameter:
ISAHI‘H‘I.DLL I-cAT51SAI'u'I?S ISAHI‘H‘I.DLL |
Dialog DLL: Farameter: Dialog DLL: Farameter:

IDAHMATS.DLL |¢515AM?554

ITAHMATS.DLL |1:.515AM?554

0K

Cancel

Defaults

KBTS, AL R clean f{TAN

Project

Debug Flash Peripherals Tools SVCS Window Help

Help

Mew pVision Project.
Mew Project Workspace...
Import pVisionl Project...
Cpen Project...

Close Project

Manage
Select Device for Target 'SAMT7S_base freertos'
Remove [tem

Options for Target 'SAM7S_base_freertos’

Clean target

fE SAM7S L3247 FreeRTOS

MAN2003A
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IR 5 T T AR
[) Ele Edit View Project Debug Flash Peripherals Tools !

A

- |SAM?S_hase_freertus -

raject Weild target T 085 | #define TER
J-#4 SAMTS base freertos (86 | #define TED

TR i A K axf LA & bin S V

.\output\5&m75_base_freert05.sct(36]: warning: L6314W: No section matches pattern rtt.o(RO).
.\output\5&m75_base_freert05.sct(37]: warning: L6314W: No section matches pattern adc.o(RO).
.\output\5&m75_base_freert05.sct(43]: warning: L6329W: Pattern gqueue.o(R0O) only matches removed unused sections.
Program Size: Code=T7680 RO-data=124 BW-data=76 ZI-data=9320

User command #1: D:% Dsetup\keill\arm/bindd/fromelf.exe —--bin —--output J:\MALNZ003 5LMTS5 base freertos)\outputhsam’
".\output\sam?s_base_freertos.axf" - 0 Error({s), & Warning(s).

ERE S memmap: ‘ ‘G

ram vect.o

portasm.s
E-E5 SAMTS

Cstartup_rv.5

ram_vect.5

B-£5 other
sam7s_base_freertos.sct
sam7s_base_freertos.ma
ROMstart.ini

FreeRTOS PORT ASM

Execution Region ER_data ram (Base: 0x002001e8, Size: 0x000020b4, Max: Oxffffffff, ABSOLUTE)

portasm.s F XIS LE RAM HHIZ1T . \4

fE£ SAM7S _F3Z4T FreeRTOS MAN2003A
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3. KM &R

3.1 BRI E

Fiidi debug #2440 :

|Start,-"5t::|p Debug Sessi::un|

iﬁ)\ debug *ﬁﬁ: ‘
RE DXDDDDDDDD {8 b P ML SDLAEEL , LR, HROHSIAANI T
ET 000000000 058 LEM
Jits] Q00000000 053
Ra 0x00000000 0B0 ENTEY
Ri0 000000000 0f] RESET
gié g"gggggggg 062 LDR PC, ARM REST VECT ; Reset
N i —
El3 (SF) 000000000 e B UDEERNDLER . CEEEEE
El4 (LE) Q00000000 064 B SWIHANDLER ; SWI
‘RIS (PCY Q00100000 05 B BABTHANDLER ; PREFETCH ABORT
+--CPER Q00000043 0BG B DARTHANDLER ; DATL ABORT
+-- 5PSR 0x00000000 067 B c ; RESEEREVED
User/System 0&8 LDR PC, [PC,#-0xF20] ; Vector From AIC IVR
Fazt Interrupt 053 LDR PC, CPBU FIQ ISR : FIg
Interrupt 070 - = -

OFLEUR PCIRED, LR MR BT .

AL 431847 T RAM, AT A SE BB I KelPBRIA
Ao

Debug| Flash Peripherals Tools SVCS Wind

Start/Stop Debug Session Ctrl+F3 )

IiE

Debug Settings

353

Enable/Disable Trace Recording

Execution Profiling 4

Setup Logic Analyzer...

Memory Map...

£ SAM7S 384T FreeRTOS MAN2003A
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S MIER P9 AL RAM:

Cumrent Mapped

000: D00000000 - (e0000432F exec read write -
001: 00004330 - (eD000FFFF exec read E|

002 CeD0100000 - GeD010432F exec read write
003: 00104330 - ®eDO10FFFF exec read

- (00200000 - D02001E7 exec read

o eD02001E8 - (eD0203FFF read write

. (eFFFADDDD - BeFFFA3FFF read write

- N.CCCOONNN MeCCCODCCD em—d consbm

Kill 5elected Range

— Map Range - Bample: Ted 0000000, et DOOFFFF

[ Read
[ Write

[T Execute b ap Fange | ’
Close I

N RAM BT — M@k, SCREITA BRI

Cumrent Mapped

s (00000000 - eD000432F exec read write
001: Ox00004330 - ;eDODOFFFF exec read

o 00100000 - BeD010432F exec read write

o (beD0104330 - BeD010FFFF exec read

: (00200000 - beD203FFFF exec read write

. (eFFFADDDD - BeFFFA3FFF read write

. (xFFFBEE000 - (FFFEEFFF read write

» ML MeCCCTTECD mmed i

Kill 5elected Range

— Map Range - Bample: Ted 0000000, et DOOFFFF
(beD0Z00000  MeD0ZNIFFFF

¥ Read
¥ Wirte

" oo
Close I

& FE Map Range 1257 H memmap.

fE SAM7S L3247 FreeRTOS MAN2003A
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FTHF A main.c, FF1REE W AT

AN 1 PIO i

P-eg'pheralsl Tools SVCS Window Help

of Reset CPU ;IE ‘
Reset Controller Vot

Voltage Regulator

Memory Controller

Peripheral Data Controller
Advanced Interrupt Controller
Power Management Controller
Parallel IfO Controller

PICA |

\v

2 g

¥E SAM7S _3Z4T FreeRTOS MAN2003A
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AL PIO HY B :

' PIOA: Parallel 1/O Controller A
~PI0 / Output / Input Fia'.-"[hmt Data / Muti Driver / Pull-up / AB Select / Output Write
Bits 24 23 Bits 16 15 Bits
PIOA_PSR:[GO00000N0 P I F-TT IF T O
PIOA_OSR: [G00000000 I I T e e
PIOA_IFSR: [B<00000000 I~~~ "I~~~ e e
PIOA_ ODSR: [000000000 I~~~ I~~~ I~~~ " Fer e
PIOA_MDSR: 600000000 [T~~~ "~~~ I e
PIOA_PUSR: [B0000000D [~~~ I~~~ e e
PIOA_ABSR: [B00000000 [T~~~ I~~~ T e
PIOA_OWSR: 600000000 [T T~~~ T~ T e

[ Fin Deta Status Bts 2423  Bts 1615  Bis
PIOA_POSR: [BOB000080 [ -7 [T T BT
—1/0 Pins

Bit 24 23 Bit 16 15 Bit
o o 2

[ intemupt Mask & Stus Bis 2423 Bts 1615  Bis
PIOAIMR: [B00000000 [~ T [~~~ T~~~ T e e
PIOA_ISR: [0<00000000 [~~~ T ST e

RIEAT iR
E File Edit Miew Project Debug Fl,

ASHG ¢t BR| D
°"'|0 F}ﬁl{’i"q}|c:>t\
|ﬁ:;wcﬂunce *:\

Begister | Value

=] T™emr e o &

Ridiz

¥E SAM7S _3Z4T FreeRTOS MAN2003A
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PR R8T, 34E LED RSS!

16 wvoid vLEDTask({ void *pvParameters )

e
18 pvParameters = pvParameters;
14 ’ 3
20 LED Configure (0); PIOA: Parallel I/ Controller A |—§3 |
. R i PIC 7 Output / Input Fiter 7 Output Data / Muli Driver 7 Pulup / AB Select / Output Wiiite
ot LED_Configure (2); . Bis 2423  Bis 1615 Bis 7 Bis
23 _ PIOA_PSR: [BO000D007 T PR T FFF e e
Ig; Tet PIOA_OSR: [B00000007 [ -~ T ER R
Nos | | LED Set(0): PIOA_IFSR: [1x00000000 [ - e e
27 vTaskDelay (250) 7 | || PIOA_ODSR: (00000007 [T T T I I ~ee
D= LED Set (1); .
- YTaskDelay (250) = | | | PIOAMDSR: [R00000000 [T C Fr e e
| kv LED_Set(2) ; PIOA_PUSR: [000000807 [~~~ T CCCreR T RRe
312 viaskbelay (2300 24 | | pioa_ABSR:[000000000 T T T T I T
2 LED Clear (0} ; PIOA_OWSR: [o00000000 T T CErr e
34 LED Clear(1):
- ') (ETLaere (FE) 6 Pin Dete Siatus - Bis 2423  Bts 1615 Bis 7 Eis
% vTaskDelay (248): | | | POAPOSR 609000087 [ [T FF T FEr T eee
w7

E‘_\Jktﬁj“ LED X[ PIO HRZS:

//f LED
define
' LED
#define
' LED
$#define
' LED
$define

#0 pin definition
PIN LED DS1
#1 pin definition
PIN LED D52
#2 pin definition
PIN LED D53
#3 pin definition
PIN LED D54

# define PINS LEDS

%K F10, 1817

14

20 LED Configure (0);

21 LED Configure (1}

22 LED Configure (2);

23

24 while (1)

25 i

2B LED Set (0):
o 27 vwTaskDelay (250) ;
[ LED Set (1);

29 vTaskDelay (250) ;
B LED Set (2});

3 vTaskDelay (250) ;

32

33 LED Clear (0} ;

M LED Clear(1}):

x5 LED Clear(2});

36 wTaskDelay (248) ;

37 }

381 %

39

fE SAM7S L3247 FreeRTOS

{1 <<
{1 «<
{1 << 2,
{1 <<

Li=t nf the four LED pln d:flnlrlnn_
PIN LED

i LED, Tu%ﬁ PIOAO EI’J&E&\V

N\ )

PIO

(BRO) .
0, AT91C BASE PIOA,
(BA1) .

1, AT91C BASE PIOCA,
{BRA2) .

AT91C BASE PIOR,
{BA3) .

AT91C BASE PIOA,
(BRO,
PIN LED DS

LT91C ID PIOR, OUTPUT 1, PIO DEFAULT}

AT91C ID PIOA,

PIO_OUTPUT 1, PIC DEFAULT}

AT91C ID PIOA, PIO OUTPUT 1, PIO DEFAULT}

3, AT91C ID PIOA,
Phl, PR2 & PA3)
PIN LED D53, PIN

FIO_OUTPUT_1, PIO_DEFAULT}

LED D54

PIDA Parallel I/ Controller A [ x

PIO / Output # Input Fitter / Output Data # Multi Driver / Pull-up / AB Select / Output Wiite
- Bits 24 23 Bits 16 15 Bits 7 Bits
PIOAPS: [BO0000007 [~ T - T e e e

PIOA_OSR: [200000007 [~~~ I T Cr T RRe

PIOA_IFSR: 200000000 T~ - O Crr T
PIOA_ODSR: [200000008 [~ T T T
PIOA_MDSR: [200000000 T C T T CEE e
PIOA_PUSR: [B00000607 [~ T oM T T RER
PIOA_ABSR: [Be00000000 [~ - Crr e e
PIOA_OWSR: [00000000 [~ I e CEEr e

Pin Data Stat
n Hte e Bits 24 23 Bits 16 15 Bits 7 Bits
FER IR | TTITEE I_I—I—I_I_I_I—I— I I—I—I_I_I_I—I—I_ rrrl—rrrr

140 Ping
3 Brts 24 23 Bits 16 15 Bits ? Brts

MAN2003A
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PIOAO AZ i MK HEF o

i et N ek e o i | [

while (1)

i
LED Set(0):
vTaskDelay (250) 7
LED Set(l):
vTaskDelay (250) ;
LED Set(2):
vTaskDelay (250} ;

LED Clear (0}

Template A.1

PGS AT AR B 5| B AZ 1

PIOA_PSR: (000000007 =~~~ F I T [T [T eee
PIOA_OSR: [000000007 [~~~ F -~ CE e R
PIOA_IFSR: [200000000 [~~~ C - COC T CErr e
PIOA_ODSR: [B00000001 [T I CErrrrrC rrrrr e
PIOA_MDSR: 200000000 [~~~ " Cr e Cerrr e
PIOA_PUSR: [BI0000607 [~~~ [~~~ - CCCCCRFC CECITRRR
PIOA_ABSR: [000000000 [T - Crrrrrrr Ceree e
PIOA_OWSR: [200000000 [~~~ " Cr e Cerrr e

LED Clear(1):
LED Clear(2):
vITaskDelay (248) 7

—Pin Data Status

K]l Bits 24 23 Bits 16 15 Bitz 8 7 Bitz 0
PIOA_PDSR: [0000008T [~~~ ~ - - PrrE e

}

140 Pins

Bits 24 23 Bits 16 15 Bits
I_I_I_I_I_I_I_I_ rrrrrrrr I_I_I_I_I_I_I_I_ I_I_I_I_I_I_l_l_

Fins: I&DSDDDDB'I

otatin waaAd rowrQ@atanHo e A |

LED {T-55 5t A2 4% 3 /™ LED [N 4k.

3.2 RN

Q\

M E A

Bl Ele Edit View Project Debug Fl

= & B |5

B RO B e o
\Proje{Reset CPU| - x

B4 SAMTS base freertos
Ab PR AL Jﬁ?ﬂiﬂiﬁﬁ;
Q= E 6 % K% |
g R Py E e RB R EA

0a5

‘ glales TR

RELETR T,

. 1

a4 |Disassembly Window|,

o i3 58 MR (S AL RS 1 T SVC LA

Py 104: MES RO, CESE
0000000 0x00100048 E10F0000 MRS RO, CESR
0x00100048 105: BIC RO, RO, #O0x=1F
: 000000043 106:
----- SPSE 0x00000000 0x0010004C E3CO001F BIC RO, RO, $0x0000001F
[ Uzer/System 107: MOV F2, #RAMBLSE
Eilﬁli“t Interrupt 0x00100050 E3A0Z602 MOV R2, $0x00200000
nterrupt 108: ADD R2, B2, #RAMLEN : TOE of internal RAM
[3 STI.PEIVI 30 .
[+ Abart ?‘?? : _
M N AL SRR T W
5 || |3 E| |
|Ki|| All Breakpoints
1E SAM7S L3247 FreeRTOS MAN2003A




Mcuzone Application Notes

Template A.1

FreeRTOS - PIT H1br, v 7 K- Wr, v LATE portsam.S H 1) IRQ 577 # IR 55 F2 7 Kb FT B o5

123 atollib

- led.c
1-5 FreeRTOS
e croutine.c
-[#] listc
queue.c
- [#] tasks.c
1-£3 0S_Port
heap_l.c
port.c
portlSR.c

-

123 SAMTS

VBT, TR A O A B R 5

161
162
163
164
Blies
166
167
168
169
170
Wi
172
173
174
175
176
177
178
179
180
181
| §Ex
183
184
o

vEPortIRQ Handler
HOP

vBortPreemptiveTick
Enter IRQ mode
JRQ i= disabled by CPU core

L L L

1. Pu=sh RO a=s we are goling to use the

5¥5 mode stac
5¥5 mode stack p

Get S5¥Y5 mode

STHMDE SP!, {RO} r PUSH RO to IR
; 2. Set RO to point to the task stack p\
STHMDE S5F, {5F}" H
HOP ;
SUE SF, 5P, #4
LDMIA SE!, {RO} H

; Now only use o

LR L

3. Push

STHMDE RO!, {LE}

Construct the interrupted TASK =stack =
the return address onto the 5Y

; 4. Now we have saved LR irg we can use

MOW

fE SAM7S L3247 FreeRTOS

LD Uzebl I
""" SESR 0xB000001 £
Uzer/System
Fazt Interrupt
Interrupt
Supervisor
Abort
H-Undefined
ACEfIERE \
Source | Nam; | Inde;| Vector | Type I Pending | Mask | Fast | F'ﬁurit:.rl -
Fast Extemal Intemupt FIG 0 001002F5H  Low Level 1 0
System Intermupt SYSIRQ 1 00100568H Level Sensitive 1 1 0 7
Parallel 110 Controller A PIDAIRG 2 001002FSH  Level Sensitive 0 0 0 0
ASD Converter ADCIRG 4 001002FSH  Level Sensitive 0 0 0 0
SPI SPIIRG 5 00M1002FSH  Level Sensitive 1 1] 0 0 =
LUSART Channel 0 USDIRG G 001002FSH  Level Sensitive 0 0 0 0
LUSART Channel 1 USTIRG 7 001002FSH  Level Sensitive 0 0 0 0
S55C S5CIRG 2 001002FSH  Level Sensitive 0 0 0 0
TWI TWIRG 5 00M1002FSH  Level Sensitive 0 1] 0 0 L4
PWM PWMIRG 10 001002FSH  Level Sensitive 0 0 0 0
Timer Channel 0 TCOIRG 12 001002FSH  Level Sensitive 0 0 0 0
Timer Channel 1 TCIRG 13 001002FSH  Level Sensitive 0 0 0 0 -
— Selected Intemupt
AIC_SVR1:[200100568  Type:[Level Senstive ~| [ Pending [ Mask [~ Fast  Priorty:[7
AIC_IVR: I{!xDﬂ'IﬂDEE»E AIC_IPR: I{bd:ﬂDﬂD'IRB AIC_CISR: I&:DDDDDDDZ [T NF@ [+ NIRG
AIC_FVR: |(cDO1002F 1 AIC_IMR: I{b:{PDDDDDDZ AIC_SPU: | (D01002F1
AIC_ISR: [<00000000  AIC_FFSR: [00000000  AIC_DCR: [x00000001 [ PROT [~ GMSK

MAN2003A



Mcuzone Application Notes Template A.1

PIT IREA:

W
PIT_MR: [TEIIEEE  PIv: [B<000863 EE:HT";‘

— Status

PIT_SR: Iﬂd]]]]]]]1 I PITS

— Periodic Interval Value

PIT_PIVR: [x00100000  CPIv: [2000000  PICNT: [2x000T
— Periodic Interval Image
PIT_PIIR: [200100000  CPIV: [Bx000000  PICNT: [20001 Q

PITS D& &L,
2 P11 W] DUROR ERERACRY IS 4T, TER A A AR AR (L, 4551000 B A0 oRAR RTOS IRQ AT R .
FE R RIAL B AT A, IR s AT B A H
B |¥] queuec
tasks.c
B-£3 0S5_Port
heap_l.c
&8 porte
B [#] pertlSR.c

%R F11, PRSI RIEN CESS

L2 EE 4% % R W B I

22 0f (@@ v (3 |\

il

& | B &

¥E SAM7S _3Z4T FreeRTOS MAN2003A



Mcuzone Application Notes Template A.1

3.3 WARESH

£ (task) 1] LAMES5 72 RTOS [—AMISZHATHRIT, —AMES (task)IAA'E B CE T KRG 5. HSEBRIME
25 Wl R FE AR TR AT

SATACBRAS, I B H T ) W R

55 B mT DLER B S ARRL SR T

£ port.c U1 ™AL E AT A

- 118 L&
[]___ pio.c 119 portSTACK TYPE *pxPortInitialiseStack( portSTACK TYPE *pxTopOfStack, pdTASK CODE pxCode, void *pvParameters )
120014
&[4 led.c 121 | portSTACK TYPE *pxOriginalTOS:
El-£3 FreeRTOS 122
H- [£] croutine.c 123 /* Setup the initial stack of the task. The stack is set exactly as
list.c 124 expected by the portRESTORE CONTEXT () macro.
128
queue.c 126 Remember where the top of the (simmlated) atack is before we place
- [£] tasks.c 127 anything on it. */
0% _Port 128 pxOriginalTOS = prTopOfStack:
heap 1.c 123
130 /* First on the stack is the return address — which in this case is the
13 atart of the task. The offset is added to make the return address appear

ST BT AR, AR AT A B AR

Hame )
B3R pxToplfStack xl 04EC

Q00100149
Cz00000000
Oz00100FED

~ pxrlode
- pvParameters
""" pxlriginalTOS

itches

-

FTIF mem G, HEAEHALE. ‘ D\ X
- 2

Address: I{b-;ﬂ-[IIE'I]'I]-lEJI} H

0x00200480: ASASALSAL ALSASALDAL ASALALSAL ALDALSALASL
0x002004590: ASASALSAL ASALSALDAL ASACASAL ACALSALSLL
0x002004R80: ASASALSAL ASALSALDAL ASALDASAL ACALSALSLL
0x002004B0: ASASALSAL ASASALDAL ASALCASAL ACALSALSLL
0x002004C0: ASASALSAL ASALSALDAL ASALDASAL ACALSALSLL
0x002004D0: ASASALSAL ASALSALDAL ASALCASAL ASALSALSLSL

0x002004E0: ASASASAS ASASASAS ASASASAS -

\‘

fE SAM7S L3247 FreeRTOS MAN2003A



Mcuzone Application Notes Template A.1

% F11 D PAT B EEER,  FT AT B R G IE A 55 AR AR AR 0 L -

main. @ | zamTz_ba. .. | trace h | portISE ¢ |RDMstart. .. | led ¢ | board h | =] zanT=_ba. .. | ram_vect. 3

khmmqmﬂmmmwﬂ | =] Hame
2R 1 Toplfitack
0x00200480: ASASASAS ASASASAS ASASASAS ASASASAS pulode Dx001001 A9
0x00200490: ASASASAS ASASASAS ASASASAS ASASASAS pvParameters 000000000
0x002004A0: ASASASAS ASASASAS 00000000 0000003F pxOriginalTOS Dx002004EC
0x002004B0: 00000000 01010101 02020202 03030303
0x002004C0: 04040404 05050505 06060606 07070707
0x002004D0: 08080808 090909092 10101010 11111111
0x002004E0: 12121212 002004EC 14141414 001001AD |

16 A — M (AR AL A N\J

b [ %] NStC
: queue.c
tasks.c
B3 OS_Port

- [# heap_l.c

0z002004 48

tches

k] portlSR.c
portasm.s

B2 SAMTS

Cstartup_rv.S

BLIEAT B THTIF S st 1

Y]

. 139: /* Should not get here! */

L J0x00100518 FOFF EL SVensiTASISSvPortStartFiratTask (0x002000C0) - Part #1
Ox00100514 FDDZ2 EBL EVeniTRASISEvPortStartFirstTask (0x002000C0) - Part #2
200: return 0;

0=x0010051C 2000 Mo RO, #0x00

AT L S50 P b {45

¥E SAM7S _3Z4T FreeRTOS MAN2003A



Mcuzone Application Notes

Template A.1

% F11 BOPERN, RGHEN A B0 — MES IS
MAN2003_SAM7S base Ireerios\OF Porpor e N

ash Peripherals Tools SVCS Window Help

B
it 02
I

|+:§+:

[+]-- SP5R

R T sy SV,

&gy

FBIBAT BN AL E
B3 000100519
o Rd Oz00000001

- BS Ox0020223
BB Ox00000000
BT Ox00000000
BB Ox00000000
RO Ox00000000
- R0 000000000

000000000

000100733

000000000

¥E SAM7S _3Z4T FreeRTOS

= 4% % Y% S | b
E R GRS A

M7 LR AMEL,  1E 52 A A A4 55 1) stack {H -
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Mcuzone Application Notes

Template A.1

HOPIEAT RIRRACR, W LR B3 A7 SRR G O

-l Carrent

- CPSR
¥l SPSR
“l UzerSystem

t-Fazt Imterrupt
t- Interrupt
Ho Supervisor

PR T F11, BEFRENEE — Dt IR 551817

[
~UserfSystem

Q00000000
Qx01010101
Qx02020202
Q053030303
Dax04040404
Q05050505
Q0B 0G0606
Qa0TOTOTOT
Q05030305
Q08030909
10101010
Ox11111111
0x12121212
Dx00203 £
Q001001 ad
Q002000 £0
Q40000043
Q0000003 £

008080308
009090909
010101010
Oz11111111
Ox12121212
0002004 e c
Ox1d4141414

Q00000000
0x01010101
Q02020202
Q030303503
Qx04040404
0x03030505
D 0B0B0606
Qx07aTOTOT
Qx03XF0505
Qx03030903
Ox10101010
Ox11111111
0x1Z2121212

~Fazt Interrupt

Qx00000035 £

~iInterrupt

“ Supervisor
e Abort
~Undefined
“Internal

(][ [ ][] - ]

0001001 4S5

18765
0. 00215931

LI B AL BRSO system, T LU 27 A7 28 30 0 AE 55 QU I AR -

N p—

¥£ SAM7S 3247 FreeRTOS
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