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Criacao de Novo Projeto

| |
Select Device for Target Target 1'.., ﬁ
CPU ]
Yendor;:  MXP founded by Philips)
Device: LPCZ23ED
Toolzet: ARM
Data base Description:
----- ﬂ LPC2366 - ARMTTOMI-S bazed high-pefomance 32+i RISC Microcontroller -
..... £ LPC2367 with Thumb extensions,
""" £ 512KE on-chip Flash ROM with In-System Programming {I5F) and
""" £d LPC237] In-Application Programming (IAP}, 58KB RAM, CPU clock up to 72 MHz,
----- £3 LPC237s On-chip crystal oscillator, On-chip 4MHz RC escillator, On-chip PLL
----- €3 LPC2387
_____ Enhanced Vectored Intemupt Controller, Bthemet 107100 MAC with DMA,
g ::iggiii USE 20 Full Speed Device Cantroller, CAM 2 0B with two channels,
""" General purpose DMA cortroller, Four UARTS, ane with full modem
""" £ LPC2458 interface, Three 12C senal interfaces, Three SPI/S5P senal intefaces,
----- LPC2460 inteface, memony-card inteface, it with & channel:
£ 125 interf SD/MMC rd irterf 10Hbit ADC with 6 ch |
..... £ LPC2468 | || [10bit DAC, Four 32-bit timers with capture/compare, Watchdog Timer,
_____ €1 LPC2470 PYWM unit for threephase motor control, Real Time Clock with optional
1 LPCEJ#;E- batterny backup, Brown-out detect circuit, General purpose 140 pins.
""" % LPCEE‘ED — Fi | T 3
QK Cancel Help
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Criacao de Novo Projeto

E CAUFPE\Disciplinasinotas_aulas\Engenharia_Sistemas_Embarcados_Pos\MatenalPratico’\sources\Ledsh,

Primeira instrucao a ser

File Edit View Project Flash Debug Peripherals Tools 5SVC5 Window Help
Eldd s a9 e | R | == e | B
AR A _| ,L;'f':5|,| Target 1 E| £&| ay
Project ] [¥] LPC2300.s
EE Target1 Bt - Abscolnte addressing mods must be used.
El&? Source Grou B2 = Dummy Hapdlers are implemented as infinitse
-[# Lpc2300 | | 603
B4 Vectors LDE PC, EReset Rdd
BO05 LDR PC, Undef Addr
BOG LDR PC, SWI_Addr
BO7 LDR FC, Phbt Addr
B0S LDR PC, DAbt Addr
E03 HOE
B10 - LDR PC, IR{C Addr
11 LDR PC, [PC, #-0x0120]
12 LDR PC, FIQ Addr
E13
E14 EReset Addr DCh Feset Handler
Ela Undef Addr DCD Undef Handler
Bl SWI Rddr DCh SWI Handler
El7¥ PAbt Addr DCo PAbht Handler
R18 DRkt 2ddr nen nakr Handler

executada -> Jump para
(0x0000 0000) =
Reset Handler




Criacao de Novo Projeto
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File Edit View Project Flash

Froject o [&

EE Target1
=143 Source Grou

Debuwg Peripherals Toaols SYCS  Window Help

A9 o | P | ===kl @ S E B
92 | Target1 H& & Reset Handler. A \
LPC2300.5 partir daqui ocorre a
E/h PAbt Handler B PAbt Handler inlcia“zagéo dos
E26 DAbt Handler B DAbt Handler
627 IRQ Handler B IRQ Handler ifeéricos. Isso pode
B2 FIQ Handler B FIQ Handler .
2 B - configurado pelo
B30 /.
631 . Resst Handler usuario /
B32
B33 EXPORT Reset Handler
E34 Reset Handler
B35
B36
B37
B3B8 r Clock S=stup ———————————————— L -
B34
G40 IF (=LNOT: (:DEF:NO CLOCE SETUPR) ) :LAND: (CLOCE SETUF != 0)
E41 LDE RO, =5CE _EBASE
B4z MO R1l, #O=xAn
B43 MO R2, #0x55S
644
B45 -, Configurs and Enables FLL
G4E LDE R3, =3C5 Val * Enabls main oscillator
B47 STR R3, [RO, #5CS_OFF]
B48
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= [H B oo 0| 53| Target1 i &5
Project 7 LPC2300.5
EE Target1 o4
E{’j Source Grou oER
£ E] LPC2300 BEE s Enter the £ code ——m e
BET
863 IMPORT _ [ieREs
bl aal LDR RO, = main
2 BX RO
arl
ars
a3 IF :DEF: MICROLIE
a7 4
a5 EXPORT  heap base
376 EXPORT  heap limit
a7y

Jump para Codigo do
Usuario (default na
Flash)




Criacao de Novo Projeto

Cptions for Target Target 1' ﬁ
e

Dew’c@mpm | Listing! User I E.-Eﬂl Asm I Llnkerl Debug l | kilities I

MNXP founded by Philips} LPC2368

— Code Generation
| ARM-Mode

Hal (MHz): [12.0

Cperating system: INone ;]

[~ BigE™

[ Use MicroLIB

[ Use Link-Time Code Generation

=
\\
— Read/Only Memary Areas — Read/Mrite Memory Areas

default  off-chip Start Size Startup default  off-chip Start Size Molnit
r Rom: | | Co| | T Ram | | r Alterar Gerac3do de
m ELE| | o |iml | u Cédigo ARM/THUMB
[~ ROM3: | | . I RAM3: | | r
an-chip on-chip
¥  IRom1: |00 |<80000 5 IRAM1: |40000000 (08000 r
[~ IROM2: | | . ™ IRAM2: [B7FEDDO00  [Bc4D0D r

[ ok | canca | Defaurs | Help




Criacao de Novo Projeto

- F 3
Cptions for Target 'Target 1' @

Device I Targe@sting] lzer I C!CH] Aam I Unker1 Debug ] |tilities 1

Select Folder for Objects... _I Mame of Executable: 1-'“'U|EILB‘:|

¥ Create Executable: ‘\Aulaled
¥ Debug Infomation I Create Batch Fils
¥ Create HEX Fil=

V¥ Browse Information

™ Create Librany:  MAulaled.LIB 1d

/

Selecionar para Criar
Hex File.

QK l Cancel Defaults Help



Criacao de Novo Projeto

Options for Target 'Target 1' ﬁ

Device I Target I Output I Listing | User I Ca"CHl Asm Linker [)Debug | |tilties I

¥ Use Memory Layout from Tanget Dialog

[T Make RW Sections Position Independent R0 Base: I:}(::EEE:EE
[~ Make RO Sections Position Independent
[~ Dont Search Standard Libraries

¥ Report might fail' Conditions as Emors

ML

EESE I&(iuuuuuuu

disable YWamin

Pegar Layout de
Memoaria (enderecos)
Pré-determinado

Scatter  |aulaled sct J Edit...
File

Misc
controls

Linker |-cpu ARMYTDMI * .0 —strict —scatter "Aulaled sct” -
cortrol  |-autoat —summary_stder —info summanysizes —-map —xref —calloraph —symbaols
string

oK Cancel Defaults Help




Criacao de Novo Projeto

Cptions for Target 'Target 1 X

N
Device | Targei! Output l Listing l |Iser I E-'EHI Asm | Lirkeer \ Debug ilities | (

(" Use Simulator Settings l % Use: [ULINK ARM Debugger | Settings | | Selecionar Simulador
[T Limit Speedto Real-Time \
ou Debugger

W Load Application at Startup W Run to main() IV Load Application at Startup v Run tuW

G : ; - N
Initilization Fle: ARM Target Driver Setup
I — ULINK USE - JTAG Adapter ————  — JTAG Device Chain
i~ Restore Debug Session Settings —— | | | e
: IDCODE Device Name IR len
v Ere int v Toalhi Serial Mo: |(HIERR:IS -
F " E':::"f Sd . Pe'; " TDO |@ G4FIFOFOF  ARM7TDMIS Core 4 Up
W
steh Windows & Pertormanc | | ULINK Version: [ULINKZ
[+ Memory Display TOI D':"“‘ml
Device Family: I.P-.HI'H'I
o i i D CODE:
CPUDLL: P i Firmware Version: I‘u"1 42 = I
: arameter: ™ Manual Configuration Device Mame: I
SARM.OLL cLPCZ36x¢
I I Max JTAG Dnd{:‘lmﬂin , TI Add | Delete | Update | IR ler: I

_ — Debug
Diglog DLL: Parameter: Cache Optione—————  ~Download Options——————————  — Misc Options
[DARMP.DLL  |pLPC2368 ¥ Cache Code ¥ Verfy Code Dowrload 5] Use inset o Sttt
v Cache Memory v Download to Fash =

— oK Cancel Nl Selecionar 100kHz )
\ Selecionar Download to
flash
Use Reset at StartUp )




Criacao de Novo Projeto

Options for Target Target 1' |_E,‘,E
Deu’icel Target I Cutput I Ustingl User I DCHI Asm I Unkerl Debug tilties |
— Configure Flash Menu Command
% |se Target Driver for Flash Programming
ILILINH ARM Debugger LI Settings ¥ Update Target before Debugging
it File: J Ed... |
F Y
" Use Bxtemal | Flash Download Setup ﬁ
Cummand:ﬁ — Dawnload Function RAM for Algorithm
Arguments: '3 Lopn  © EeseFulChip ¥ Program
_Fi + Erase Sectors | Verfy Start:l{b:-iDDDDDDD Size: |Gx0300
M " DonotErase  |¥ Resetand Fun
— Programming Algorithm
Description | Device Type | Device Size | Address Range |
LPCZ000 |1AFZ 5123<E Fash On-chip Flash 00k 00000000H - BOOFDFFFH
Default correto !

! Statt: | Size: | (Cuidado, as vezes
ndo aparece)

add | | Femove | | ok | | caneel || Heb\|

)|




Ligando LED (FIO2SET)

001
002
003
004
005
00E
na?
0os
003
010
011
012
013
014
05
016
o7
018
ma
020
021
022
023
024
025
026
027
028
023

#include "lpc23zx.h" 4 header definideo pela kKe=il

S MWa placa da EKEe=il tem disponivel LEDS de FZ.0 ate P2,

e |

HEXAdecimal

void main(){

int a:;
S Definir a5 direcdes dos pinos {0 = Entr
FICZDIE = OxFFFFFFFE; S (FastIo
/4 Para colocar 1 =m um pin
a = 0x00000001;
FICZSET = a :
FICZ2S5ET = 0=x01; 4 Ligar Led F2.0
FIC25ET = 0O=02: A4 Ligar Led P2.1 = mantém =stade anterior
Uso da Porta P2
while (1) {

FIO2SET, Seta
em 1 o pino.




Ligando LED (FIO2SET)

007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026

Bor
028
029
030
031
032
033

Sl

volid maini) {
//int a:
char apenas byte;

/4 Definir as dirsgdes dos pinos {0 = En
FICZDIE = OxFFFFEFFE; A/ (Fast

// Para colocar 1 em um pino de saida

a = 0x00000001; Setar apenas um bit da

FIOZ5ET = a ;
porta
FICZSET = 0x01; S/ Ligar Led F2.0
FIO25ET = 0Ox02; /4 Ligar Led PL.1 = g5
FICZDIR = FIOZDIE | (0Ox00000001 <« 1); /S Pega apenss o segundo bit menos
S/ significative = diz gqus & de= saida
/7 P;iggfiﬂcsntejds da Porta 2 e ~\
a = ¢ —————— s
Obter conteudo de uma
// Mdscara L porta
apenas_byte = 0x000000FF & a; J
\I
'd )
while(1){ .
l Obter 1 byte de 32 bits
J




Inicializacao ARM (Reset)

Oscilador ( 1lus Tempo para

Interno ~4MHz \ iniciar codigo que
J A esta na ROM

IRC status —%WWWW //

Estabilizacao
do VDD /
l [StartUP \

Vo[

{:':I;Ih.;shnbd 7
GND

-— 30ps —
—| |=—1ps; IR Ity count
supply ramp-up — -— - boot time - uy [ code —
time
Bus—sle— 1?Dus—*‘-— 160 us

processor status

boot code
execution

finishes;
user code starts

|
flash read
figis
Executa codigo da ROM,
Reinicia periféricos com
default

00Zazd482




o Frequéncia de
Frequéncia do PLL P LL entrada do Core

~ \

\\ USBSEL[3:0]
PLLC l

PLLE
USB
— PLOCK C[_OCH
pd refclk = DIVIDER usbclk 3
1.152 MHz pliclk = 6 I 48 MHz
pliclkin = > 288 1 288 MHz
18.432 MHz FHASE- MHz =
. » H-DIVIDER FREQUENCY | FILTER | CCO = CPU cclk =
16 DETECTOR CLOCK [— -\
4 > DIVIDER .
NSEL[23:16] 1.152 MHz 144 MHz 288 MHz "
M-DIVIDER | [ ™
1125 T
MSEL[14:0] T
CCLKSEL[70]

Fig 18. PLL block diagram (N =16, M =125, USBSEL =6, CCLKSEL = 4)

/

Valor pode ser
configurado no
debugger

FCCO = 2*(pllclkin * (MSEL+1))/(NSEL+1)

FCCO = 2*(12MHz * (11+1))/(0+1) = 288MHz



Precisa
desconetar o PLL
para configurar

Definir qual vai ser
a entrada do PLL
(Ha 3 opcdes)

P

AN LL (Debugger)

s % x = | |1
ik Siirce Selochn | 8 |} #E 5| clock Dividers e
~Clock Source Select hd - B~ CPU ration
CLKSRCSEL: [0 CLKSRC: [Main Oscilator =] | | | 7 G005 crikseL: [oa0s
rom . CCLK:| 48000000 MHz
XTAL:| 12.000000 MHz Main Oscillator — USB Clock Configuration
/
IF{E:I 4 000000 MHz Intemal RC Oscillator LSBCLKCFG: lﬁtﬂﬁ USBSEL: iﬂﬂ
RTCX: 32768 kHz RTC Dscillatur/ USBCLK:[  43.000000 MH:z Configurar:
oo i - Periphersl [Julu::k SHedinr; MSEL e
g Ferpheral | Selection | Clock
Phase Locked Loop (PLI/ %= WOT o —\ NSEL
- Control Register —«” TIM Tl |
PLLCON: [x03 v PLLE v PLLC —TUARTD  CCLK/4  12.000000
: : ! _ﬂ— UARTH CCLK/4  12.000000
HoaEan Hegder P/ CCLK/4  12.000000
PLLCFG: [DDDODDOE  MSEL: [B<00DE  NSEL: [0<0D 12C0 CCLK/4 12000000
5P| CCLK/4 12000000 -
- Status Register oleried Perphei——{ )
PLLSTAT: [207000008  MSEL: [D<000B  NSEL: [2x00 PCLK_ WOT: [ Colocar PLLFEED =
[~ PLOCK ¥ PLLE [ PUC 0x55, sempre que
e R R fizer alteracdes nos
PLLFEED: I{h{hﬂ' Feed Sequence: Write GeAA, Wiite (b5 Mo Ty —\ regist ra d ores )
~ PLL Clocks 4
PLLIN:| 12000000 MHz ~ HCLK:| 288.000000 MHz



PLL (Debugger)

Py

Clock Source Selection | % | e iz | [ |E| by Y ||
__ " i H_
—Clock Source Select - - o F :
CLKSRCSEL: {01 CLKSRC: |[Main Oscilator  +| | | | ‘i Sock e ﬁ
—CPU Clock Configuration
- Oscillators £ CCLKCFG: |05 CCLKSEL: [Bx05
XTAL: 12 000000 MHz  Main Oscillator - CCLK:I_d‘ﬁm Mz
]H.C:l 4 000000 MHz  Intemal REC Oscillator gggggga
RTCX: 12768 kHz RTC Oscllator s #0x00| [T L1 Sleck G een
,#0x004 | | USBCLKCFG: [1x05 USBSEL: |05
v | USBCLK: [ 43.000000 MHz
Phase Locked Loop (PLL) B | rm—————
—Control Register Periphersl | Selection | Clock [MHz] | =
PLLCON: [B<03 W PLLE [# PLLC WOT CCLK/4  12.000000 |E|
TIMERD  CCLK/M4  12.000000 |~
—Corfiguration Reqister 6 TIMERT CCLK4 12.000000
. : _ UARTD CCLK/4  12.000000
PLLCFG: [b0D00O0B  MSEL:[B<0DDE  NSEL: [0x00 ey Sk 5ooeona
, PY/M1 CCLK/A4  12.000000
-~ Status Register |2c0 CCLK/4  12.000000 /
PLLSTAT: [10700000B  MSEL: 00D NSEL: [0x00 SPI CCLK/4  12.000000 Zz
¥ PLOCK ¥ PLLE [# PLLC ~ Selected Peripheral
e PCLK_TIMERD: [cCLk/a ~] ‘
PLLFEED: i{b:ﬂll] Feed Sequence: Wite AR, Vinte (b5 PCLKSELD: m %t@z
- PLL Clocks PCLKSELT: I{b-:ﬂﬂ'ﬂhﬂﬂﬂ[ HCLK/H
PLLIN:| 12.000000 MHz  HCLK:| 282.000000 MHz

4 Escolhar a N
frequéncia
do Periférico

(Ex: TIMERO)



4 )
Registrador:
Divisor de Freq.

TI m e r Para o periférico

J
00 = CCLK/4
USBSEL[]
Al 01 = CCLK
s 10 = CCLK/2
pd refck = o [[J:ka(I)DCEKR ushelk = 11 = CCLK/8
plick = L 48 MHz (*CAN cclk/6)

1.152 MHz
plclkin = > 288 1 288 Mhz
18.432 MHz PRASE: MHz[>
) # N.DIVIDER FREQUENCY [ FILTER [ CCO . CPU k=
il |:> DETECTOR CLOCK (= ‘ PCLKSELO

NSEL[23-16] 1 s 144MHz__ 288 MH: K OVIDER o 48MH
Kl 3 . 4 z . .
M-DI‘JIDER ' Se ‘00’ => Fixo, 32 bits
125 —
MSEL[144] T T 48/4=12MHz

CCLKSEL[TA] TO P R ‘

Fig 18. PLL block diagram (N = 16, M =125, USBSEL = §, CCLKSEL = 4)

4 L
Contador 32 -
TOPC
. 7 H
bIFS d.e Oate 0O TRPR Se TOPC = TOPR
atingir TOPR o o >

- A~/



Ti

mer

PLLC
PLLE
PLOCK
pd refclk =
1.152 MHz plick =
pllclkin = » 288 |
18.432 MHz PHASE- MHz
' o N-DIVIDER FREQUENCY [ FILTER | CCO .
[l DETECTOR
] =
NSEL[23:16] 1152 MHz 144MHz__ 288 MH:
M-DIVIDER
125
MSEL[14:0] T

Fig 18. PLL block diagram (N = 16, M =125, USBSEL = §, CCLKSEL = 4)

-

Fout = Fin/C
1MHz=12Mhz/C
C=12

\_

Supor 1MHz: N—""

USBSEL[]
USB
CLOCK
DIVIDER| _ usbek =
B[ m:

CPU

DIVIDER

i 48NV1Hz

!

CCLKSEL[TA]

/—

coce S (I PCLKSELO

Se ‘00’ =>

4 )
Registrador:
Divisor de Freq.
Para o periférico

_J/
00 = CCLK/4
01 = CCLK
10 = CCLK/2
11 = CCLK/8

(*CAN cclk/6)

Fixo, 32 bits

48/4=12MHz

TOPC
0O TRPR

Se TOPC =TOPR

1MHz



4 )

Registrador:
Divisor de Freq.

s " 4 )
Para o periférico | | |
9 P TI e r Precisa zerar
\ contador via
— 00 = CCLK/4 software com 0
L 01 = CCLK \_
- 10 = CCLK/2
pd n ’-oPLDCK &%EKR . 11 = CCLK/8
181k g || B |k (*CAN chk/6)
llire y - f:: i
L ¥ LDVER FREQUENCY _i (R "
[ TELTR K by
MeELE HSEMHZ[ il B i W,leR HMH4 MHz PCLKSELO Fixo. 32 bits
g Se ‘00’ => ! Contadoll/ |nterru pt
s 1 1 48/4=12MHz 1MHz
‘ J (e TOPR ‘ TOTC
| . TOPR=11 \
Fig 18, PLL block dagram (N =16, M= 126, USBSEL = , CCLKSEL=4)
TOMRO
TOPC :
0O TRPR Se TOPC = TOPR TOMR1
U TOMR2
TOMR3

Fixo, 32 bits



#¢ Match Contreol Rega

£

£

P 15:12 1

/¢ | RESERVADO | MRZR | MRk E0S | MROR | MROI
£ = |
F4 MENS @0 1 -» Para de contar guando ocorrs 5= Iguals o reglstrado MREN

o 0 -» Nio para de conta guande o valor s= Iguala 2o valor contide no 1strador MRN

Y MENR @0 1 —-» O registrador TOTC & Reiniciado guando valor s= Iguala ao d Cristrado MEN

o ! 0 -» 0 registrador TOTC ndo & reiniciado guando o valor se 1g¥lA2 30 do registrador MEN
F4 MENI @ 1 -» G=ra interrupcdo

o ! 0 -» Nioc gera interrupcio

TOMCE = 0OxQ0000003;

(
Cada 3 bits de TOMCR

indica a acao que o
Timer deve fazer

\-

Contador |nterrupt

1MHz

mmmm) | TOTC

TOMRO

TOMR1

TOMR2

TOMR3




Configuracao de Interrr. Timer

int main (){
TOPR = 0x000005; // Até onde o TRPC vai contar
TOCTCR = 0x00; // Timer Mode
TOTCR = 0x02; // Desativa Timer, N3o incrementa

// Gera interrup, TOTC é reiniciado qdo valor iguala a MRN
TOMCR = 0x00000003; // Controle

TOMRO = OxO000FFFF;

// Possui o endereco da rotina de tratamento

VICVectAddr4 = (unsigned ) ISR;

// VICVectPriority4 (3..0)=> Prioridade variando de 0 a 16.
VICVectPriority4 = 0x0000000024;

// Habilitar Quinto bit do registrador, manter os outros (timer)

VICIntEnable = VICIntEnable | 0x10;

// N3o resetar timer, Habilitar timer.

TOTCR = 0x01;
while(1){}
}

void ISR (void) __irq {

unsigned char IR_TMP = 0;

staticint pin_set =0, flag=0;

IR_TMP =TOIR; FIO2CLR = OXFFFFFFFF;

if(flag == 0) {
FIO2SET = 1 << pin_set;
pin_set++; }

else {
FIO2SET = 1 << pin_set;
pin_set--; }
if(pin_set == 7)
flag=1;
if(pin_set ==0)
flag=0;

// Se tiver mais de uma interrugdo ativa

if (IR_TMP & 0x01) == 0x01)
TOIR = 0x00000001;

if (IR_TMP & 0x02) == 0x02 )
TOIR = 0x00000010; // Limpa vetor

//Dummy Acknowledgement

VICVectAddr = 0x00000000;

}




Configuracao Serial

void confUart() {
// Seleciona o pino para utilizacdo da UARTO

PINSELO = 0x00000050; //P0.0 TxDO =01, P0.1 RxDO =01

Bit Symbaol Value Function

1:0 PO.0 0o S
01 C TxD(UARTD) )
o Pr—
‘if Fezerved

- PO.1 0o =il = e |
10 =~y
11 EINTO

&4 PO.2 0D GPIO Port 0.2
01 SCLO (12C0)
10 Capture 0.0 (Timer 0)
11 Reserved

78 FO.2 00 GPIO Port 0.2
01 SDAD (IFCD)
10 Match 0.0 (Timer 0)
11 EINT1

Seleciona o pino para =3 Fos 2 SPIO Fort 0.4
01 SCHKOD (SP10)
Utl|lza§50 da UARTO 10 Capture 0.1 (Timer 0)

11 ADOD.G

11:10 PO.5 o0 GPIO Port 0.5
01 MISOO (SPID)
10 Matzh 0.1 (Twner O)
11 ADOT




Configuracao Serial

void confUart() {

// Seleciona o pino para utilizacdo da UARTO

PINSELO = 0x00000050; //P0.0 TxDO =01, P0.1 RxDO =01

//Uart Fifo control Register

UOFCR = 0x00;
//Uart Line Control Register

Registrador de Controle

S #/0art Line Control Register

-\l

de Linha da UART

L

Y 7 | £ | 5:4 | 3 | 2 | 1:0

A4 |Divisor Latch | Break Control | Parity Select | Parity Ensble | Stop Bit Select | Word Len

A0

SSDivisor Latch (DLAB) @ 0 -» Desativa permissdo pars Sltersr UODLL = UODLIM

s P 1 -» Ativa permissdo pars slterar UODLL = UODLM

S /Break Contrel : O -2

o R

S/Parity Z=lect @ 00 -» Paridads 1impa

Y 01 -» Paridade par

i 10 - ... z . . .~

7. 11 -> . E preciso ativar esta permissao para
1ty Enabls : - Desativadas paridad .

[T EREEIS 1 0 7o ToesTiveds peTidaee alterar em seguida o baudrate.

£

A/5top Bit Select : 0 -» 1 stop bit

'y 1 -» £ stop bits

S i/Word Length : 00 -»> § bit

Y ;01 -» & bit

rr ;10 -» 7 bit

rr : 11 -» 8 bit




Configuracao Serial

void confUart() {
// Seleciona o pino para utilizacdo da UARTO

//Uart Fifo control Register

UOFCR = 0x00;
//Uart Line Control Register

UOLCR = 0x83;
//Uart Divisor Latch register (Configurando para 9

600

" UODLM = 0x00;
UODLL = Ox4E:

PINSELO = 0x00000050; //P0.0 TxDO =01, P0.1 RxDO =01

UdR 'Tﬂ& audrare

PCLK

16 (16 x UODLM + UODLL) x | I

" . DivdddValy
MulVal ~

.

Table 102: Baudrates available when using 20 MHz peripheral clock (PCLK = 20 MHz)
Desired MULVAL =0 DIVADDVAL =0 Optimal MULVAL & DIVADDVAL
baudrate ,op| M:uODLL % error2l UODLM:UODLL Fractional % erroriil
hex@ declil decl!] pre-scaler value
MULDIV
MULDIY + DIVADDWVAL
7 00AE 174 0.2240 124 5/(5+2) 0.0064
@ 0082 130 0.1600 93 5/(5+2) 0.0064
0041 65 0.1600 31 10/(10+11) 0.0064
38400 0021 33 1.3760 12 7HT+12) 0.0594
56000 0021 22 1.4400 13 7/(T+5) 0.0160
57600 0016 22 1.3760 19 THT+1) 0.0594
112000 000B 11 14400 6 7/(T+6) 0.1600
115200  000B 11 13760 4 7H7+12) 0.0594
224000 0006 6 7.5200 3 7/(T+6) 0.1600
448000 0003 3 75200 2 5/(5+2) 0.3520




Configuracao Serial

void confUart() {
// Seleciona o pino para utilizacdo da UARTO

PINSELO = 0x00000050; //P0.0 TxDO =01, P0.1 RxDO =01
//Uart Fifo control Register

UOFCR = 0x00;
//Uart Line Control Register

UOLCR = 0x83;

//Uart Divisor Latch register (Configurando para 9600 bps)
UODLM = 0x00;

UODLL = Ox4E;
//Uart Line Control Register

UOLCR = 0x03;
//Interrupt Enable Register

Neste exemplo, esta sendo
ativo interrupcoes para
recebimento e desativando
para envio.

UOIER = 0x00000001,

F) T - o - 7 D -
/ Interrupt BEnable Hegister

\

7 : 3 z 1 0 |
Res=rved Bx Line Status Interrupt Enable THRE Interrupt Enable RER Interrupt Enable |

£ |
/Rx Line 5tatus Interrupt Enasble : 0 -»> Desativa interrupgdes refersnte so status

Thre Interrupt Enable : O -» Desativda Interrupgdes para envio

I -» Ativa interrupciss para =nvieo
BBR interrupt Enskles : 0 -> Desativa interrupcdss pars recsbimente
1 -» Ativa interrupcdes para recebimenteo



Configuracao Serial

void confUart() {
// Seleciona o pino para utilizacdo da UARTO

PINSELO = 0x00000050; //P0.0 TxDO =01, P0.1 RxDO =01

//Uart Fifo control Register

UOFCR = 0x00;
//Uart Line Control Register

UOLCR = 0x83;
//Uart Divisor Latch register (Configurando para 96(

UODLM = 0x00;

UODLL = Ox4E;
//Uart Line Control Register

UOLCR = 0x03;
//Interrupt Enable Register

UOIER = 0x0000

// Possui o endereco da rotina de tratamento

VICVectAddr6 = (unsigned ) ISR_UART;

Registrador de 32 bits.

Cada interrupc¢do tem uma

numeracao (serial =6)

/

- b
Vectored Interrupt Controller {VIC) &J
Channel | Source 1 MName | Type ] Vector | Irt Enable ] Rawint ] -
1] Watchdog WOINT |IRQ 15 00000000oH 0 0 i
1 SW Intemupt IRQ 15 LELEEEE ] 0 0 =
2 DbgCommBax IR 15 LEEEEEE ] 0 1]
3 DbgCommTx IRG 15 LEEEEEEHG] 0 1
4 Timer 0 IR 15 LEEEEEE] 0 1]
/ Timer 1 IRQ 15 LELEEEE ] 0 1]
< G UARTD IR 15 LEEEEEE ] 0 1]
N JARTH IRG 15 LEEEEEEHG] 0 1]
g P IR 15 LEEEEEE] 0 1]
5 [2C0 IRQ 15 LELEEEE ] 0 1]
10 SPI IR 15 LEEEEEE ] 0 1]
10 SSPD IRG 15 LEEEEEEHG] 0 1] -
Selected Interrupt: Watchdog
[ IntEnable [ IntSelect .
IRGP: 15 - VICVect Addrl: (00000000
[ Softit |~ Rawint o i
VICAddress: | 00000000 VICIntSelect: | 00000000 VICRawintr: |(a00001008
WICSoftint: |T00000000 VICIntEnable: |kO0000000  VICIRGStatus: |{b-;ﬂ'I]'I]'I]'I]'I]'I]'I]'
VICSoftintClear; (k00000000 WICIntEnClr; {Q<00000000 VICFIG Status: |1:|:'-'.1ZI-I]-I]-I]-IZI-I]-I]-I]I
VICSWPrMask: |B0000FFFF VICProtection: |DODDD000




Configuracao Serial

void confUart() {
// Seleciona o pino para utilizacdo da UARTO

PINSELO = 0x00000050; //P0.0 TxDO =01, P0.1 RxDO =01
//Uart Fifo control Register

UOFCR = 0x00;
//Uart Line Control Register

UOLCR = 0x83;
//Uart Divisor Latch register (Configurando para 9600 bps)

UODLM = 0x00;

Habilitando a interrupc¢ao da
Serial no registrador de 32 bits
(0x40)hex = (1000000)bin

UODLL = Ox4E;

//Uart Line Control Register
10 a g 7 ) 4 3 2
UOLCR = OXO3; *ee LPIO I2CH - UART1 TIMER1 TIMERQ ARMCORE1 ARMCOREQ

//Interrupt Enable Register

UOIER = 0x00000001,

// Possui o endereco da rotina de tratamento

VICVectAddr6 = (unsigned ) ISR_UART;
// Registrador indica prioridade

VICVectPriority6 = 0x00000001;
// Interrupt Enable Register

VICIntEnable = VICIntEnable | 0x40; // Mantenho os anteriores
}




Rotina da Interrupcao Serial

#include "lpc23xx.h"
void ISR_UART (void) __irq

{
char char_tmp = 0x00;

unsigned int uar_intr = 0;
uar_intr = UOIIR; // Ler status de quem gerou a interrupc¢do

char_tmp = UORBR; // Dado recebido

switch(char_tmp)

{
case 'a': active =1; //Para habilitar algo
break;
case 'd":
active = 0; // Para desabilitar algo
break;
}

VICVectAddr = 0x00000000;

}




Rotina da Interrupcao Timer

void ISR_TIMER (void) __irq

{
unsigned char IR_TMP =0;

static int pin_set =0, flag = 0;

if(active == 1)
{
FIO2DIR = OXFFFFFFFF; // Porta 2 como saida
FIO2CLR = OXFFFFFFFF; // Seto todos os pinos para 0
if(flag == 0) {
FIO2SET = 1 << pin_set;
pin_set++;
}
else {
FIO2SET = 1 << pin_set;
pin_set--;

}

if(pin_set == 7)
flag=1;
if(pin_set == 0)
flag=0;
}
TOIR = 0x00000001; // Limpar vetor de interrup.
VICVectAddr = 0x00000000;

}




Estrutura do Case

#include "lpc23xx.h*

void ISR_UART (void) __irq

VICVectAddr = 0x00000000;
}

void confTimer() {

{
}

¥

¥

void ISR_TIMER (void) __irq
{

VICVectAddr = 0x00000000;

}

¥

int main()

{
confUart();

confTimer();

while(1) { }
return O;

}

void confUart() {
{

}




Ambiente p/ Teste com Serial

- A

ERC Smseriarc Rogercom

R - Recebe Mensagem: Salvar E;‘g Limpar B Configuragdes

- Porta

.
Yelocidade
9600 -
Bitz de Dados

4 g -
Pandade

Salvar 339 Limpar T et :|v

Bit de Parada

I

4 ;

TX - Envia Menzagem:

-~

[| &hirir Porta

1 ; £y Sobre

'{i} I+ | Incluir CRALF no fim da menzagem & Sair

[ | Ervviar caractere automaticamente

E Desconectado RComSerial v1.2




