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E]Eile Edit View Project Debug Flash Peripherals Tools SWCS Window Help - |5 X
aEEg ) W - 1] 4 g @ BE & m
&[4 3 2 W K RMIZ00 Ext Flash -laT =

FM9200 i Flach

Project Workspace

PP

= i3 RMoz00Ext Flash | RMI200 Int RAM . C: LED Flasher “f -
T =y Startup Code RM9200 Ext SDRAM Debug  [#e#ssssstsistttuttisisstsssdsnsdinsdinstsnstintsiitsidsssdsssdsnssinsssng
7 = RM9200 Ext SDRAM ile is part of the uVision/ARM development tools. =7
RMB200.5 Torvricght fc) 2005-2006 Keil Software. All richis reserved. *f
=I5 System Calls 06 | /% This software mav onlv be used under the terms of a valid. current. #/
= Retarget.c 07 | /% end user licence from KEIL Ffor a compatible version of KEIL software *f
= 0B | /# development tools. Nothino else aives vou the rickt to use this software. =/
£5 Source Code
L1 L L LT L T N T Ty
+ Blinky.c 10
=125 Documentation 11 | #include <ATDIRM2200.H> /* AT91RM9200 definitions =/
ahstract, bzt ]Ig #include <1ib_ATS1RM9Z00. h> /% Librarv Function definitions £/
:Ilé #define LED_NUM 3 /% Number of LEDs =/
1€ | const int led_mask(] = { ATOIC_PIO_PBO, ATOIC_PIO_PB1, AT21C_PIO_PR2 }:
17
18 | volatile unsicned long Timelick:
19
20
211 s
gg 4 Waiting for defined time ¢~10 * 10ms)
3
24
5Clyoid wait (void) [
26 volatile unsianed long tick;
27

28 tick = TimeTick;
29 while {((TimeTick—tick)<10};
i

B.|=.|@ 8. |= Blinky. ¢ |[E]Abstract...

3
§| [T T Build £ Command }, Findin Files K \»]ﬂ
ULINK ARM Debugger MM R
K 4
AUESIFERZ M0 ATEIE R A SRAM #4711

The Blinky program is available for different targets:
RM9200 Ext Flash: configured for external Flash
(used for production or target debugging)
RM9200 Int RAM: configured for on-chip RAM
(may be used for target debugging)
RM9200 Ext SDRAM Debug: configured for external SDRAM
(may be used for target debugging)
RM9200 Ext SDRAM: configured for code to be in external Flash
and copy itself to external SDRAM and run from
there
(may be used for target debugging or
production)
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uzing Atmel ATS
interrupt usage

Example functio
— 3 LEDz blink
- time of LED

Timer (PIT)

The Blinkw prog
EMS200 Ext F1

EM2200 Int E&

s 5 ier to B P I8 (Options for Project) HEATH & .

Options for Target ‘RM9200 Int RAM®

Dewice ]Target ] Dutputl Listing] User ] CfCH ] A=m

Vendor:
Dewice:

oolset:

Databaze: |

Atmal
ATI1EMDZ00
AN

<]

| Linker | Debug | Utilities |

£3 AT91FR4051 A
£1 aT91m40400
£1 AT91m40800
£1 AT91m40807
£1 AT91M4ZE004
£4 AT91M43300
£1 AToimMSSE00A
£1 AT91ME3E00
£1 AT91R40005
£1 AT91R40507
£1 AT91EM3400
W T 1 EMOZ00
™ aroioanTad

1T} >

cache memories,

ABMOZ0T-baszed Microcontroller with LEE-byte instruction and 16
1BK bytes SEAM,
External Bus Interface incl. SDEAM, Bwrst Flash and Static Mem
USE Device and Host Interfaces, Ethernet 10/100 BazeT MAC,
Pawer Management Controller, BReal Time Claclk, System Timer,
Synchronous Serial Contreller, B-chanmel Timer-Counter, 4-chan
Multimedia Card Interface and Parallel I/0 Controller

128K bytes ROM,

HRiH

| Defaults

#hh
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Options for Target ‘RM9200 Int RAM®

Device larget lDutputl Listing] User ] CfCH ] A=m

| Linker | Debug | Utilities |

Atmel ATO1EMIZ00 _
Code Generation
el ). | ARM-Mo de -]
Operating |Hone |7 Use Cross—Module Optimization

Read/Only Memory Areas Readrite Memory Areas

Jefaultff-chip Start Size Startur | |lefaultff-chip Start Size Holnit
 momp: |0x10000000 (0800000 -~ ™ Ram1: |0x20000000  |0x2000000 o
 Eome: | | » o Rame: | | w
o ROm3: | | - I T < | n

orn—chip on-chip
W TROM1: |0w200000 (02000 o W TRAMD: |0x202000  |0x2000 u
 Imomz: | | - o IRamz: | | -
E Bt | Defaules | L

K7

! Options for Target ‘RM9200 Int RAM®

Device | Target Dutput ]Listing] User | C/CH | Asm

|Eelect Folder for Objerts. |

{(* Create Executable: . AInt RAM\Blindy
| Debugz Informatio
|~ Create HEX Fi:

[~ Big Endian [

" Create Library: . ‘Int RAM\Elinly. LIE

Hame of Executable: |Bli1'|l':5f

| Linker | Debug | Utilities |

|~ Create Batch File

HRiH

| Defaults

#hh
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Options for Target ‘RM9200 Int RAM®

Device] Tarzet ] Output Listing ]User ] CfCH ] h=m l Linder ] Debug ] Utilities]
|n'alect Folder for Listings. | Page Width: |T9 _IZ:I Page Length: |BB _|::|

[ Aszembler Listing: . \Int FaMhwk lst
[

|7 C Compiler Listing: . h“Int BaMh txt

v Linker Listing: . “Iot_RAM\BElinly. map
[v Memory Map [w Symbols |w Size Info
[v Callgraph | Crozz Reference |w Totals Infe

[w Urmzed Sections Inf
|v ¥eneers Info

WE | B | Defaults

K9

! Options for Target ‘RM9200 Int RAM®

Device] Tarzet ] Dutputl Listing User ]CfC'H' ] h=m l Linder ] Debug ] Utilities]

Before Compilation of a CfCH File

| Bun User Program #1 ||

|7 Run User Frogram #2 |

Before Build/Rebuild

|7 Bun User Program #1 |

|7 Eun User Frogram #2 |

After Build/Rebuild

| Bun User Program #1 |

|7 Bun User Frogram #2 |

¥ Beep then Complete [ Start Debugzing

W B | Defaults

#hh
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Options for Target ‘RM9200 Int RAM®

Device] Tarzet ] Dutputl Listing] Uzer C/CHt lﬁ.sm l Linker ] Debug ] Utilities]

Freprocessor Symbols

:fine: ||

wlefine: |

Language / Code Generation

| Enmable AEM/Thumb Interworking |7 Striet AWSI C Harnings:
iimization: ’m [~ Enum Container always int ‘unspecifiedy =
|7 Flain Char iz Zigned
| Read-Only Position Independen

| Optimize for Time
|7 Split Load and Store Multiple
| One ELF Zection per Funection

Include | D

Faths
Mize |
Controls

| Bead-Yrite Fosition Independe

—c ——device DARMAT —z -02 ——apcs=interwork —I "C:Keil“ARMAYIHC\Atmel\EMIZ007 -o

o

Compiler
contral |"# g
string

W Wil | Defaults 8

K11

Options for Target ‘RM9200 Int RAM®

Device] Tarzet ] Dutputl Listing] User ] C/CH  h=m ]Linker ] Debug ] Utilities]

Conditional Assembly Controel Szmbols
sfine: (DAY

Language / Code Generation
| Enable AEM/Thumb Interworking |7 Software StaclkChecking
[ Read-Only Position Independen [~ Split Load and Store Multiple

| Read-¥rite Fosition Independe
[ Thumb Mode
|7 Ho Warnings

Include | D

Faths
Mize |
Controls

hzzembler |--dewice DABMAT -z ——apes=interwork —-I “C:%Keil‘\ARMAINChAtmelEMIZ00" ——pd
control |"BEMAF SETA 1% -0 "% o

string
W Wil | Defaults 8

K 12




Options for Target ‘RM9200 Int RAM®

Device] Tarzet ] Dutputl Listing] User ] CfCH ] h=m Linker l]]ebug ] Utilities]
[v U=e Memory Layout from Target Dialog
|~ Make E¥ Sections Position Independent /O Base: |
|~ Male EQ Sections Pozition Independent /W B |
W Baze
| Dop' t Search Standard Libraries
| Report "might fail’ Conditions as Err bl |
Seatter D Edit
File Ql
Mi=e
controls
Linker |* o -—strict ——scatter " “Int_REaM‘BElinky. sct” |
control |-—map ——xref ——ecallgraph ——symbols
string Bl
E Bl | Defaults L
13

Options for Target ‘RM9200 Int RAM®

Device] Tarzet ] Dutputl Listing] User ] CfCH ] h=m l Linker Debug Utilities]

" Use Simulator
[~ Limit Speed to Real-Time

ﬂ Settings

Settings || * ffze” |ULIHK ARM Debugger

v Load Application at Sta [v Bun to main() | Load Application at Sta [
Initialization Initialization
| [ [ \Int_RMM. ini | maie

Restore Debug Session Settings Restore Debug Session Settings

|w EBrealpoints [v Toolbox [ Brealpeints [ Toolbox

v Watchpoints & Fi [~ Watchpoints

[v Memory Dizplay [v Memory Displar
CFU DLL: Parameter: Driwer OLL: Farameter:
SAEN. DLL -cEM3Z00 SAEM. DLL —-cEM3Z00
Dialog DLL: Parameter: Dialog DLL: Parameter:
DARMAT. DLL  |-pEM9Z00 |TARMM.DLL |-1:-RM‘32I:II:I

E Bt | Defaules | L

K 14




" ARM Target Driver Setup ——

ULIME USE - JTAG Adapter JTAG Device Chain

. ) IDCODE Device Hame IR len
Serial Ma:

TOO | & Dx05E0203F  ARMA20T Core 4

HLIME Version: V210 j

TDI
Device Family: (AR
" i i r
Firmware Werzion: W2 02 AL 2 DTy

™ Manual Configuration |

Max JTAG Clock: |1MHz i | ‘ ‘

[Debug
Cache Optionz Download Options Mizc Options
| Cache Code v ‘erify Code Download W Use Reset at Startup
[v Cache Memony [ Download to Flash

cored_|

K 15

Options for Target ‘RM9200 Int RAM®

Device] Target ] Dutputl Listing] Uszer ] CfCH ] h=m l Linker ] Debng Utilities

Configure Flash Menu Command

(# Ilse Target Oriver for Flash Programming
|LILIH'K AFN Debugzer ﬂ Settings [ Update Target before Debuggia
Init File: | | raie

("~ Use External Tool for Flash Prozrammin:

Command: | J

Arzuments: |
-

W Wil | Defaults 8

%] 16



" Flash Download Setup

Download Function Rk far Algorithm
Logp © ErassFulChic W Pragram
Jg O EraseSectos I Very Start: |0x00200000  Size: |0%0200

 DonotErase | Reset and Fun

Prograrmming Algarithim

Description | Device Type Device Size Addrezs Range
Start; | Size: |
sdd || | | ok | | cacel || Hep
17
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v Blinky - Wision3 - [C:\KeiMARM\RV30N\Boar ds\Atme WA T9TRM9200-EK\Blinky\Blinky.c]

E]Eile Edit View Project Debug Flash Peripherals Tools SWC5 Window Help _ | & b 4

% ) — Y & (@ B[] & &5 g

S EOBMT R0 > BREY HE
Project Workspace . x 1 z‘
Register Value |= i%El/.e
SilE 44 # Main Procgram
1] 000, . . 45| ey
R 000, . . 4
B2 000 47l int main (void) |
E3 000, . . 48 | dint i:
it 0x00. ... 43
BS 000 50 /¢ Emable the Clock of the PID For LEDS
B OwlD. 51 AT91C_BASE_PMC—>PMC_PCER = 1 << AT9IC_ID_ PIOB
52
T 000
] U:UU 53 Conficure PT0O Lines corresvonding to USER T, USER LEDR3 as Outruts
= g 54 ATBIC BASE_PIOB- >PIO 0ER = ATS1C_PIO_PEO [ AT91C_PIO_PEl ATBIC FIO_PBZ;
e
Lo 0x00. ... J 56 lear the LED'S. the Board we st gpplv 2 "1T to turn off LEDS
Eié gxgg 57 ATBIC BASE_PIOB->PI0_ Sobf = ATs1C FTo_Fou’ | ATSIC.FIO_FBL | ATB1C PLO_PHZ,
x00. . . 53
E13 (31 0x00 59 Svstem Tamer initizlization
Ri4 (LR} 0x00... =i1] ATQIC BASE_SY3->3T_PIME = 32768 / 100 F4 Interruvt time interval ~10 ms
RS (PC) O=00... Bl ATOIC_BASE_STS-»ST_IER = ATO1C_ST_PITS:
# CPSR 0:cdD. . . £2  ATOLC_BASE_ATC->ATC_SVR[ATO1C_ID_S7S] = (unsicmed int) PIT Handler:
= SPSR %l 63 | ATOIC_BASE_ATC->ATC_SMR[ATO1C_ID_SYS] = AT91C_AIC_SRCTYPE_INT_LEVEL SENSITIVE:
E4
€5
B =G @ 5 flmrﬂg%%; T ey e f
[l »
Symbols - . - -
e O o Blinky c |[E]#bstract. .. EN9200. 5

x

Cutput Window

_sleep_(10): /{ Wait for stable Main Oseillator 4]
_WDWORD (OxFFFFFC30, 0x0D0000001); i PHC_MCER: Switch to Main Oscillator
LOAD Int_RAM\Blinky.axf INCREMENTAL // Download
Setup(): // Setup for Running
o, mwain
=
ASSIGN EBreakDisabhle BreakEnable BreakKill BreakList BreakSet BreaklAccess COVERAGE DEFINE DIR Display Enter EVALuate EXIT
R Build )\EummandA Find in Files f ||l ‘ 3

For Help, press F1 ULINK ARM Debugger t1: 0.00000000 sec  |L:47 C:1 MNUM Riw

% 19

FF output & 1N 2¥

143

Include "C:\\KeilN\ARM\\RV30\\Boards\\Atmel\\AT91RM9200-EK\\Blinky\\Int_ RAM.ini"

[ ke ek ek dekdeokook
/* Int_RAM.INI: Internal RAM Initialization File */

[ ke ek ek koo |
/I <<< Use Configuration Wizard in Context Menu >>> 1

[ ek ek koo |
[* This file is part of the uVision/ARM development tools. */

/* Copyright (c) 2005-2006 Keil Software. All rights reserved. */

[* This software may only be used under the terms of a valid, current, */

/* end user licence from KEIL for a compatible version of KEIL software */

/* development tools. Nothing else gives you the right to use this software. */

/

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

FUNC void Setup (void) {

1

<0> Program Entry Point
PC = 0x200000;



/I Switching from Slow Clock to Main Oscillator for faster Download

_WDWORD(0xFFFFFC20, 0x00000601); // PMC_MOR: Enable Main Oscillator
_sleep_(10); [/ Wait for stable Main Oscillator
_WDWORD(0xFFFFFC30, 0x00000001); /I PMC_MCKR: Switch to Main Oscillator

LOAD Int_RAM\Blinky.axf INCREMENTAL /I Download

Setup(); I/ Setup for Running
g, main

ERRTI N ZY
/ iekelaieiel Ak koo **[
/* BLINKY.C: LED Flasher */
/ ok Ak dkkkdokokok **[
/* This file is part of the uVision/ARM development tools. */
/* Copyright (c) 2005-2006 Keil Software. All rights reserved. */
/* This software may only be used under the terms of a valid, current, */
/* end user licence from KEIL for a compatible version of KEIL software */
/* development tools. Nothing else gives you the right to use this software. */
/ * Ak kdokkkookokok **[
#include <AT91RM9200.H> [* AT91RM9200 definitions */
#include <lib_AT91RM9200.h> /* Library function definitions */
#define LED_NUM 3 /* Number of LEDs */

const int led_mask[] = { AT91C_PIO_PBO0, AT91C_PIO_PB1, AT91C_PIO_PB2 };

volatile unsigned long TimeTick;

/-k
*  Waiting for defined time (~10 * 10ms)
*/

void wait (void) {
volatile unsigned long tick;

tick = TimeTick;
while ((TimeTick-tick)<10);



/*
* Period Interrupt Timer (PIT) - interrupt function (every ~10 ms)
*/

__irg void PIT_Handler (void) {
TimeTick++;
*AT91C_AIC_EOICR = *AT91C_ST SR;

/*
* Main Program
*/

int main (void) {
inti;

/I Enable the Clock of the PIO for LEDs
AT91C_BASE_PMC->PMC_PCER = 1 << AT91C_ID_PIOB;

/I Configure the PIO Lines corresponding to USER LEDL1 .. USER LED3 as Outputs
AT91C_BASE_PIOB->PIO_OER = AT91C_PIO_PBO | AT91C_PIO_PB1|AT91C_PIO_PB2;

/I Clear the LED's. On the Board we must apply a "1" to turn off LEDs
AT91C_BASE_PIOB->PI0_SODR = AT91C_PIO_PBO0 | AT91C_PIO_PB1|AT91C_PIO_PB2;

[l System Timer initialization

AT91C_BASE_SYS->ST_PIMR = 32768 / 100; /I Interrupt time interval ~10 ms
AT91C_BASE_SYS->ST_IER =AT91C_ST _PITS;

AT91C_BASE_AIC->AIC_SVR[AT91C_ID_SYS] = (unsigned int) PIT_Handler;
AT91C_BASE_AIC->AIC_SMR[AT91C_ID_SYS] = AT91C_AIC_SRCTYPE_INT_LEVEL_SENSITIVE;

// Enable ST interrupt
AT91C_BASE_AIC->AIC_IECR = (1<<AT91C_ID_SYS);

I/ Loop forever
for (;;) {
for (i=0; i <LED_NUM; i++) {
AT91C_BASE_PIOB->PI0_CODR = led_mask][i];
wait();
AT91C_BASE_PIOB->PIO_SODR = led_mask][i];



wait();

}

for (i = (LED_NUM - 1); i >=0; i--) {
AT91C_BASE_PIOB->PIO_CODR = led_mask][i];
wait();
AT91C_BASE_PIOB->PIO_SODR = led_mask[i];

wait();

R, IXE—> LED Ml S e, kil & PBO-2 [¥) B~V AR A5 00 n] LLGAIE
FEFPIZAT I I .

BRIZI d PR debug 424, IR RECIRES.

N —F A 4h FLASH 3, 1E#&REE 4 Bros, 48 EXT FLASH 3, 24
Ja R & 5 HE N E S

Options for Target ‘RM9200 Ext Flash® o

Device] Target ] Dutputl Listing] Uszer ] CfCH ] h=m l Linker ] Debng Utilities l

Configure Flash Menu Command

(# Ilse Target Oriver for Flash Programming
|LILIH'K AFN Debugzer ﬂ Settings [ Update Target before Debuggia
Init File: | “Frog_Ext_Flash ini J Edit. ..

("~ Use External Tool for Flash Prozrammin:

Command: | J

Arzuments: |
-

W Wil | Defaults 8

K 20




' Flash Download Setup

Dowwnload Functi Rk far Algorithm
LOAD - [v Program
53 © W Verify Start: |0x00200000  Size: |0%0200
(" DonotEraze | Reset and Fun
Prograrmming Algarithim
Description | Device Type Device Size Addrezs Range
AT 4946416 Flazh Ext. Flazh 16-bit ahd 10000000H - 107FFFFFH
Start; | Size: |
sdd || | | ok | | cacel || Hep

% 21

A PLAE 3 9200EK _FAERI M2 6416, ToEAT1SZhs nl Gefdi K& 163, 145
AL, PFrCAnl DL e, 46, Keil fUFIf3E % FLASH (1) 1D BEATHI,
DAL Ay S B R P T304 B IR AR

Add Flash Programming Algorithm =
Descriptian | Device Tupe | Device Size | A
A 29480008 Flash Ext. Flash 16-bit ™
A 23480008 Dual Flash Ext. Flash 32-bit M
&T29:1024 Flazh Ext. Flash 16-bit 128k
AT 49:4/080x Flash E:t. Flash 8-bit ™ =
AT 4941628 Flash Ext. Flash 16-bit M
ATA4AE2AT Flazh Ext. Flash 16-bit M
AT 43401 6xda Flazh Ext. Flash 16-bit M
AT 430 328 Flazh Ext. Flash 16-bit aM
AT 49403267 Flash Ext. Flash 16-bit 4M
AT 49403247 Dal Flash Ext. Flash 32-bit aM
AT 4332« Dual Flash Ext. Flash 32-bit aM
AT 49406416 Flash Ext. Flash 16-bit aM
ATISAMTAS Flash Orechip Flash 256k,
ATHSAMT 128kE Flazh Or-chip Flash 128k
ATHNSAMT Z5EKE Flazh Or-chip Flash 256k
ATASAMY 256kE Bank 1Fl..  On-chip Flazh 256k, il

| | | Cancel
22

R 21 1) add 3241, AT LLE S H BT Keil SCREIA AT 4h FLASH RIS
X A 3 AT49BV163D A5, FeAl ] HL e AT49XV6416 SRACES .



AR L s i B 5 P BB AL 2T Toad #28IoKBEAT FLASH 4wfs, LA
s s ENSY

143

Load “C:\\Keil\\ARM\\RV30\\Boards\\Atmel\\AT91RM9200-EK\\B1linky\\Ext_Flash\\Blinky. AXF”
Include “C:\\Keil\\ARM\\RV30\\Boards\\Atmel\\AT91RM9200-EK\\B1inky\\Prog Ext Flash. ini”

/ /
/* Prog Ext Flash.INI: Initialization File for Programming of External Flash */
/ /
// <L Use Configuration Wizard in Context Menu >>> //
/ /
/* This file is part of the uVision/ARM development tools. */
/% Copyright (c) 2005-2006 Keil Software. All rights reserved. */
/* This software may only be used under the terms of a valid, current, */
/* end user licence from KEIL for a compatible version of KEIL software */

/* development tools. Nothing else gives you the right to use this software. %/

/ /
// Switching from Slow Clock to Main Oscillator for faster Download

_ WDWORD (0xFFFFFC20, 0x00000601) ; // PMC_MOR: Enable Main Oscillator
_sleep (10); // Wait for stable Main Oscillator

_ WDWORD (0xFFFFFC30, 0x00000001) ; // PMC_MCKR: Switch to Main Oscillator
_WDWORD (0xFFFFFF70, 0x00003284) ; // SMC_CSRO: Setup SCM for Ext Flash

Erase Done.
Programming Done

Verify OK.

»

AT A B RR I 52
Hiiti debug HEHLHE A THIRIR A



v Blinky - Wision3 - [C:\KeiMARM\RV30N\Boar ds\Atme WA T9TRM9200-EK\Blinky\Blinky.c]

@Eile Edit View Project Debug Flash Peripherals Tools SWC5 Window Help _ | & ﬁ
SE=1=N- e W ][] & [@ B[E] & & o

& T‘)nﬁ‘*nxv BEv 53

48 int i:

50 // Enable the Clock of the PI0 for LEDS
51 AT91C_BASE_PMC—>PMC_PCER = 1 << AT9IC_ID_ PIOB

52
53 S Canficure the PTO Tines carresvonding to USEE LEDRD .. FSER LEDS 23 Outbuts
54 ATY1C_BASE_PIOB->PI0_QER = AT9IC_PIO_PEO | AT9IC_PIO_PEL | AT91C_PIO_PEZ;
55
RO Dx10 96 /4 Clear the LED's. On the Bogrd we must spply @ "1™ to tuen off LEDS

. 57 AT91C_BASE_FIOB->PIO_SODR = ATSIC_PIO_PBO | ATS1C_PIO_PEL | ATS1C_PIO_PBZ:
58
93 tem Tamer initizlization
E0 ATBlC BASE_SYS »3T_PINE = 32763 / 100: /f Interrupt time interval ~10 ms

1 ATOIC_BASE_STS-»5T_IER = ATOIC_ST_PITS:
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