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Key Features:

* 32.Bit ARMZE Core Architecture

# T2NHz operation (B4 Dhrystone MIPs)

# Up to 512kB on-chip Flash and 52kB SRAN

# Ethemnet 10/100 MAC with DMA

# ISB 2.0 full-speed device with PHY and DMA

# CAN 2.08 with two channels

# General-purpose DMA controller

¥ 1 three C, three SPUSSP, and four UARTS

# 4Hz internal RC {IRC) oscillator trimmed to 1% accuracy
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Aplicacoes

ARM7 MCB2300

Applications
® Industrial control

USB-0TG"

16x2 LCD Panel  SD Cannector

e Core do ARM7TDMI-S
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« Flash Memory 512kB

« SRAM Memory 58kB

« System Control Block
« Interrupt Controller 2]
« AMBA-AHB Bus T
« VPB Peripheral Bus
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« PO-321/0 pins
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USB Device.
J (Powier)
® Medical systems
USB Host™ JTAG
® Protocol converter
B Communications Pt
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LPC23esFED100 258 %2 16 s 2 £ RMI o s - 8 1
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512 32 16 8 2 58 RMII ves ves ves 2 & 4 * MCB2388 and later MCB2387 boards only
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Mapa de Memoéria s0e — oFrrFrRE
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e O LPC2368 gera uma abort
exception se for feito um
acesso para uma regido de
enderego reservado. = e 0o

ROM AND BOOT FLASH
(BOOT FLASH REMAPPED FROM ON-CHIP FLASH)

RESERVED ADDRESS SPACE

Controle de Mapeamento de Memoria

« O controle de mapeamento de memoéria altera o
mapeamento dos vetores de interrupcao que aparecem
no endereco 0x0000 0000.

« Isto permite executar o codigo em diferentes espacos
de memoria.

\ 'RESERVED ADDRESS SPACE Mo Acsvation. " leage
\ e Boat Hardware __Tha Boot Loader always executes after any reset. The Baot ROM
\ = m of memary to alow
\ GENERAL PURPOSE OR USS RAV (6 KB] PimantiNxidiar Dea st Raset | 4ing the Boot Loading
\ value |ho Boct Fiash) is avaiiabie to
\ RESERVED ADDRESS SPACE MAP 00 BootLoader Mode. Interupt vectors are re-mapped to Bool ROM. 00
\ lid Usar Program S
o o =  Program Signatura is
\ T ———— al Us::aF:ash Made. Intenupt vectors are nat re-mapped and reside B manons
\ Uil ars found in the bottom of the
\ 815 LOCAL ON-CHIP STATC RAN (LPC236¢) 10 UsarRAM Made. Intarmupl vactors ars ra-mapped to Statc RAM
\ 1 Usar Extemal Mamary Mada (available an LPC2377/78 and |- Intermupt vectors are
\ LPCZ388 only). o
\ RESERVEDFOR ON-CHIP MEMORY i
Warning: Improper satting af thie value may masull in incomect aparation of OGS
the device. 1
TOTAL OF 512 48 ON-CHIP NON-VOLATILE MEMORY (LPGZ367/08) e
TOTAL OF 265 18 ON-GHIP NON-VOLATILE MENORY (LPZ36568) ode
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Bloco de Controle do Sistema

Bloco de Controle do Sistema

« System Control Block
- Bloco para controle de varias fungdes e registradores:

« Pinos associados ao “System Control Block”

Pin name, Pin Pin description
direction
« Cristal Oscilador X1 Input Crystal Oscillator Input - Input to the oscillator and internal clock
Entrada de Int Ses Ext generator circuits
* Entrada de Interrupcoes Externas x2 Ouput  Crystal Oscillator Output - Oufput fom the oscilator ampiir
« Controle de Mapeamento de Memdria EINTO Input External Interrupt Input 0 - An active low/high level or
falling/rising edge general purpose interrupt input. This pin may be
« PLL used to wake up the processor from Idle or Power-down modes.
- Pins P0.1 and P0.16 can be selected to perform EINTO function.
« Controle de Poténcia ! pe o
EINT1 Input External Interrupt Input 1 - See the EINTO description above.
+ Reset Pins P0.3 and P0.14 can be selected to perform EINT1 function.
L Important: LOW level on pin 20.14 immediately after reset is
« Divisor VPB considered as an external hardware request to start the ISP
« Timer Wakeup ‘command handler.
ENT2 Input  External Interrupt Input 2 - See the EINTO description above.
Pins P0.7 and P0.15 can be selected to perform EINT2 function.
EINTS Input External Interrupt Input 3 - See the EINTO description above.
Pins P0.9, P0.20 and P0.30 can be selected to perform EINT3
function.
RESET W Exermal Reset it ALOW on Bl i el e . caushg
1/0 ports and peripherals to take on their default states, and the
processor to begin execulion at address 0x0000 0000.
- Obs: Mais de um pino pode ser usado para desempenhar tais interrupgdes -
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Crystal Oscillator

Registradores da Interrupcao Externa

* Modos de operacao dos osciladores:
- Cristal externo (Xtal)
- Alimentando o X1 por um gerador de clock
« Se o sistema PLL ou boot-loader estiver sendo usado,
a frequéncia é limitada de 10 a 25MHz.
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Fig 17. Oscillator modes and models: a) slave mode of operation, b) oscillat
stal model used for Cxy/xz evaluation
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Table 19._External Interrupt Flag register (EXTINT - address 0xEO1F C140) bit description

Bit Symbol Description Reset
value
0 EINTO  In leveksensitive mode, this bitis setifthe EINTO function s selected for its 0
Bit Symbol  Value Description Reset
value
0 EXTPOLARD 0  EINTOislow-active o falling-edge sensitive (dependingon 0
Table 18 External Interrupt registers EXTMCDEQD).
Name Description 1 EINTOis high-active or rising-edge sensitive (depending on
EXTMCDED).
EXTINT  The External Interrupt Flag Register containg 1 EXTPOLART 0 EINTT. o

is low-active or fallng-edge sensitive (depending on
terrupt fiags for EINTO, EINT1, EINT2 and EXTMODE).
EINTS. See Table 3-19. EINT1 is high-active or rising-edge sensitive (depending on

EXTMODE  The Exemal Interrupt Mode Register control EXTHCDE)
"S‘ﬁ EE;"Q“&” Isedge-or levelsensiive. | ) ExypoiAR2 0 EINTZis low-active o faling-edge sensitive (depending on 0
e Toble 3-20 EXTMODE2)

EXTPOLAR The Exteral Interrupt Polarity Register contr
which level or edge an each pin will cause ar
nterrupt. See Table 3-27

1 ENTZishighactive or rising-edge sensitive (depending on
EXTMCDED).

3 EXTPOLARY 0  EINT3islow-active or fallng-edge sensitive (depending on

EXTMODES).
e =
4 ati e pin
Se é ativo em S

This bits lesred by uriing  one to &, except i evel sensive mode when
e inis i s actve state L1

74 - Reserved, user software shouid notwie anes fo reserved bis The value IV
reacifrom a ressrved bit s ot definec.

i3
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Clock and Power Control

Clock Source Select Register

Table 32. Summary of system control registers
*» Oscillators Name Description Access Resetvalue Address
* Clock Source Selection | | Clock source selection
CLKSRCSEL  Clock Source Select Register RW 0 xE01F G108
*iRLL Phase Locked Loop
* Clock Dividers PFLLCON PLL Control Register RW 0 OxEO1F CO80
* Power Control PLLCFG PLL Configuration Register RW 0 OxEO1F G084
« Wakeup Timer PLLSTAT PLL Status Reglster RO 0 <E0TF C088
PLLFEED  PLL Feed Register WO NA (xE01F COBC
Clock dividers
CCLKCFG  CPU Clock Configuration Register RW 0 OEOTF G104
USBCLKCFG  USB Glock Configuration Register RW 0 (xEQ1F G108
RCTRIM IRC Trim Register RW  OxAD RE0TFCTAY
PCLKSELO  Peripheral Clack Selection register 0. RMW 0 E01F C1AB
POLKSEL1  Peripheral Clock Selection register 1. RMW 0 (xE01F G1AG
Power contral
PCON Pawer Control Register RW 0 xE01F COCO
INTWAKE  Interrupt Waksup Register RW 0 (KEQTF G144
PCONP Power Control for Periphersls Register RAV  Ox03BE  OxEOTF COC4
| Engenharia de Sistemas Embarcados 19 :;m-m
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« As fontes de clock disponiveis sdo:

- oscilador principal
« Usado como fonte da CPU com ou sem uso de PLL
+ Opera de 1 a 24MHz (pode ser aumentanda)

- oscilador RTC
+ Usado para o watchdog timer ou clock para CPU

- oscilador RC interno.
+ Usado para o watchdog timer ou clock para CPU
« A precisao dele nao permite que seja usado para USB
« Também néc 73 ~~

- CAN cn far naraccirin
Table 35. Clock Source Select register (CLKSRCSEL - address OxEO1F C10C) bit

(Gefoul)

0 Selects the main oscllator as the PLL clock source,

10 Selects he RTC oscilltor as the PLL clock source.

1 Reserved, user software should not write ones fo reserved bits.
Tre vale read from a reserved bitis not defined.

Engenharia de 9 of s value, or

GrecO Grupo de Engenharia di7z- 0 Unused.sways0 o

baud rate me description
. Bit Symbol  Value Description Reset
+ Frequéncia n value
10 CLKSRC Selects the clock source for the PLL as folows: 0
00 Selecis te Intemal RC oscliator as e PLL clock source

PLL (Phase Locked Loop)

PLL (Phase Locked Loop)

« Aceita uma frequéncia de clock em uma escala que
varia de 32kHz até 25MHz.

A frequéncia de entrada é multiplicada para uma alta
frequéncia e em seguida dividida para uma baixa para
prover clock para USB (48MHz) e CPU (até 72MHz).

ussSEL[0]

PLC
FLE

Table 36. PLL reisters

« Uma sequéncia valida (OxAA e
el e 0x55) no registrador PLLFEED
precisa acontecer para permitir

tpdating 2LL configuration values. Values operacdes com registradores:

‘writzn to this register do not ke effectuntila N

alc PLLfesc sequence s aken pace. - PLLCON = para habilitar e
PLSTAT  PLLSshsRejisi: Resbbackregisterfor RO 0 OED17COE8 conectar PLL

PLL contl and corfguraton nfornatin. .

PLLCONor PLLCFG fave been writen o, but - PLLCFG = para configurar

2PLLfeed secuence has ot et aicured, ey (multiplic. e divisao do PLL)

will not reflect he current PLL state. Reading

s regisier provides the actual values « Modos PLL e Power-Down

PLLCFG  PLL Confouraion Regiser Hoding register'or RW 0 GiED1FCO84

ttolling the PLL, as well as the 2LL status.
w fck = . contoling _ .
1152 MHz e PLLFEED  PLL Feec Register. Thisregister enables. WO NA  GEO1FCOBC 0 modo power down desconecta
vy badng o'the PLL contrl anc coniguretion automaticamente  os  PLLs
ai fonation fom the PLLCON and PLLCFG ativados
TEME registers nto the shadow registers that actually
NSz 18] fect PLL operation. - Do power-down para o wake-up
. PLLCON  PLLConrol Register Holdingregisteror W 0 OEOTF COB0 nao restaura as configuracoes
MSEL{140] . : i y i i i
COLKSELF pdating PLL zontral bits. Values writien to this dos PLLs, isso precisa ser feito
register co nolake efectuntl 2 valid PLL feed N
sequence has sken plave. via sw.
Fig18. PLL block diagram (N = 16, M = 125, USBSEL =6, CCLKSEL =4)
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Table 56, Peripherals register (PCONP - address 0xEOTF COC4) bit
description
Bit Symbol  Description Reset
. value
Power Control Registradores Power| . - Unused aways o
1 PCTIMO  Timer/Counter 0 powericlack canirol bit 1
2 PCTMI  TimeriCounter 1 powericlack control bt T
3 PCUARTO UARTO powericlock contral bt T
N A 4 PCUARTI UARTI powerislock control bil T
« OLPC2148 suporta 3 modos de reducao de poténcia: 5 o ot T
Table 52. Power Control registers e Inssad, shonys
- Idle Mode e DeSGHEEon 6  PCPWM1 PWM1 powericlock control bit. 1
- Sleep Mode 7 PCI2CO  The 12C0 interface powericiock control bit 1
. PCON  Power Conl Register Thisregister| 8 PCSPI  The SP nterface powericiock control bit [
- Power-down Mode contains control bits that enable the 9 PCRTC The RTC powericlock control bit. 1
« No modo Idle, execucio de instrucdes é suspensa até um reset ou ;gzu;ﬂupﬂg\:er;::‘r::ngﬁ;adesu“h 10 PCSSP1  The SSP1 interface pawerlclack corirol bit. 1
: = Table 4-53. 1 PCEMC  External Memory Contraller 1
interrupgao ocorrer. 0 clock do core de ?arado. INTWAKE  Interrupt Wakeup Register. Controls | 12 PCAD  AID canverter (ADC) powericlack contral bit o
- Funcdes periféricas continuam em operacao durante o modo Idle e podem ‘"‘E"”:j‘;w“"'”dke'ge L:i‘m‘ins‘g’" Note: Clear the PDN bit i the ADOCR (see Section 27-6.1) before
gerar interrupcaes. wn mode. See Table 4-55 Gearing this bit, and set this bit befare setting PDN.
. . , . PCONP  Paver Control for Peripherals Regist] 13 PCANT  CAN Controller 1 pawericlock contral bit o
+ No modo Sleep, o oscilador principal é desligado e todos os egister contains contol bits hatenalf ., peaN;  CAN Contoler 2 powericlock control bit. o
- disable individual peripheral functions| =
clocks sio parados. Scwing almiratios of pvercansirny] 128 - Reserved, user sotuare shouls ot wite s o eserved i The  NA
; . N o ) oot ol ey oo rad fom s reservd s notdefne )
- A saida do IRC é desabilitada mas o IRC nado é desligado para 18 PERO1  TheFCTiawitae powsdddckeontiolat :
ey n - Unused, aiways 0 o
rapido wakeup futuro, bem como o clock do RTC 21 PCSSPO  The SSPO interface pawericiock corirol bt T
« No modo Power-Down o oscilador é desligado e o chip nao recebe 22 PCTIM2  Timer 2 powericiock control bit [
sinais internos do clock. 23 PCTIMG  Timer 8 powerlciack contrl bit o
5 . R 24 PCUART2 UART 2 powerlciock control bit o
- 0 estado do processador e registradores, valores internos da SRAM sao & FoUARTT TIARTS SisToa e =
preservados. 2% PCI2C2  ECinterface 2 powericiack control bit .
- O nivel logico dos pinos do chip permanecem estaticos. 27 Pci2s 128 interface powericlock control bit o
o . N % PCSDC  SD cardinterface powericlock contral bit o
- A condi¢cao de wake-up de uma interrupcao externa causa um restart do = PCGPONE OF DN T raeraaeaai O 3
clock.  £noenharia de Sistemas Embarcados 23 ‘:}.:;; 3  PCENET  Ethemet block powericlock control bi. [
Grec0 Grupo PRYET dawn tarhem:nadg s¢% 5,Com; s A Grecd Srupo ¢ Enge| S PCUSE  USBintrisoe powsiciookconvol bt o

o4



©7/4/2010

Pin Connect Block

PINMODE

« O bloco de conexao do pino permite selecionar pinos
do microcontrolador para ter mais do que uma funcao.

o Registradores de configuragdo  controlam os
multiplexadores para permitir conexao entre pinos e os
periféricos do chip.

« Selecdo de uma funcdo na porta do pino exclui todas
as outras funcoes.

« Modulo com 2 registradores:

« Controla caracteristicas de pull-up e pull-down de

todas as portas.

The PINMODE registers cantral the on-chip pull-uplpull-cown resistor feature (the moge)
for all ports. The en-chip pull-up/pull-down resistor can be selected for every pin
regardless of the function on this pin with the exception of the °C pins and the USB pins
(see Section 9-5.13) Two bits are used to control the mode of a port pin. Bits are
reserved for unused pins as In the PINSEL registers.

Table 103. Pin Mode Select register Bits

PINMODEO to Function Value after Reset

PINMODES
- PINSELO, PINSEL1, PINSEL2, PINSEL3 e PINSEL4 Values
Table 102. Pin function select register bits 0o Pin has an on-chip puil-up resistor enabled 00
PINSELD to Function Value after Reset o1 Reserved. This value should not be used.
PINSELS Values o Pin has nefther pull-up nor pull-down resistor enabled.
00 Primary (default} function, typically GPIO port oo n Pin has an on-chip pul-down resistor enabled.
o Firstalternate function
10 Second alternats function
7 Third altemate function
Engenharia de Sistemas Embarcados 25 o Engenharia de Sistemas Embarcados 26 e
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Registrador PINSELO Registrador PINSEL1
Table 107. Pinfunction select register 1 (PINSEL1 - address 0xE002 C004) bit description
PINSELO Pin  Functionwhen Functionwhen01 Function  Function  Reset (LPC2364/65/66/67/68 and LPC2387)
i AL AR R PINSEL1 Pin Functionwhen Function  Function  Function  Resat
10 P00 GPIOPart0.0 RD1L ™03 SDA1 00 me 00 when01  when10  when1l  value
32 P01 GPIOPort0.1  TDAEI RXD3 soLt 00 10 P06 GPIOPor0.18 RXD1 SSELO SSEL 00
54 P02 GPIOPor02 TXDO Reserved  Reserved 00 32 P07 GPIOPot017 CTSI MiSO0 iSO 00
78 P03 GPIOPort03 RXDO Resarved Reserved 00 54 P018  GPIOPort078 DCD1 Mosia Mos! 00
o8 P04 GPIOPart04  [2SRX_CLK CAPZO 00 75 P09 GPIOPot0.18 DSR1 MCIGLK  SDAY 00
1:40 P05 GPIOPort0.5 [2SRX_WS TD2:l CAP2.1 00 o4 PO20; -GRIOPerte2s: DTR1 MEieMD s o0
1312 P06 GPIOPort0S [2SRX_SDA SSELT MAT2.0 00 140 PO21  GPIOPort021 RH MoEWR: IAndl o0
614 P07 GPIOPoQ7  I2STX_CLK scKi MATZ 1 00 1312 P22 GRIOPotosz RISI Lcce 2l o
1746 POB  GPIOPon0S  125TX_WS MISO1 MAT22 00 Bt PN e OBaTc LD ER S el L
1918 P08 GPIOPor0S  12STX_SDA MosI1 NATZ3 00 ’; ‘2 :‘; 22 2:2 :”" 32; igs; 'Z:::—‘;V;A ?:;;" gg
19:1 10 Port I
2120 PO.1D GPIOPort010 TXD2 sbAz MAT30 00 =
o) GPIOPort0.1 RXD2 sz VAT 00 21:20 P0.26 GPIOPort0.26 ADO0.3 AOUT RXD3 00
T - T = = 7] = T G . T 2322 P027E  GPIOPort0.27 SDAQ Reserved Reserved 00
5 sk ol sl o 2524 P0284 GPIOPort0Z8 SCLO Reseved  Reserved 00
2 i i i Bewiverll yhewsed) 00 2726 P029  GPIOPom029 USB.D+1  Reseved  Reserved 00
928 - Reserved Reserved Reserved  Reseved 00 228 P030  GPIOPort030 USB_D-1  Reseved  Reseved 00
3130 PO.15  GPIOPort0.15 TXD1 scko sck 0o 31:30 P031 Reserved Reserved Reserved Reserved 00
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Registrador PINSEL2 Registrador PINSEL3
Table 110. Pin function select register 3 (PINSEL3 - address 0xE002 COOC) bit description
Table 108. Pin function select register Z (PINSELZ - address 0xE00Z G008) bit description (LPC2361/62/64/65166/67/68 and LPC2387)
(LPC2364/65/66/67/68, L PC2377/78, LPC2387, LPC2388) PINSEL3 Pin  Functionwhen Function when Function  Function  Resst
PINSEL2 Pin Function when Function when Function Function Reset e o1 hen 10 when 11 value
name 00 01 when 10 when 11 value 10 GPIOPort1.16 ENET_MDC Reserved Reserved 00
1.0 PI0 GPIOPort10 ENETTXDO  Ressved  Resemved 00 32 GPOPort1.17 ENETMDIO  Reseved  Reseed 00
32 P11 GPIOPort1.1 ENET_TXD1 Reserved  Reserved [ 54 GPIOPort1.16 USB_UP_LED1EL PWWI1.1 CAP1.0 00
B v e R T R 7% POPortii0 USETCET  USEPPWRY OAPLA 00
@
1
78 P‘ a:  Revioed Pabdcvsd Fendpind,  Paddosd 00 a8 P20 GPIOPori120 USB_TX_DPIZ  PWHIi2 Scka 0
a2 P14 ARORartls ENETELEN (Resaoed  Resorved an 1140 P121 GPIOPort1.21 USB_TX_DM1Z PWM1 SSELO 00
f:40 P15 Reserved Reserved Reserved  Reserved oo 32 P122 GPIOPorti22 USB_RCVIZ  USB_PWRD! MATIQ 0
w12 P16 Reserved Reserved Reserved  Reserved 00 @
15:14 P17 Reserved Reserved Reserved Reserved 00 15:14 P123 GPIOPort1.23 USB_RX_DP1Z PWM14 MISoo 00
1746 PiB GPIOPat18 ENET_CRS Rebiied  Resemed o0 17:16  P1.24 GPIOPort1.24 USB_RX_DMIZ PWM1S5 MOSio )
1918 P18 GPIOPort 18  ENET_RXDO Reserved Reserved 00 19:48  P125 GPIOPort!.25 USB_LST HZE_HS"EN MAT oo
2L BN, eREstInBIcREIeRNT nseenh, Rosies (00 2120 P26 GPIOPorti2s USBSSPNDT PWNI6  GAPOO 0
2322 P111 Reserved Reserved Reserved Reserved 00 222 P127 GPIOPort1.27 USB_INTIL W CAPO4 0
2524 P1.12 Reserved Reserved Reserved Reserved 00 gl
27:26 P1.13 Reserved Reserved Reserved Reserved 00 2524 P128 GPIOPort1.28 USB_SCL1Z PCAP1.0 MATO0.0 00
228  Pi14  GRIOPort11é ENET_RX_ER Reserved  Reserved 00 2126 P20 GPIOPortiZs USBSDAIE  PCAPLI  WATOA o
31:30 P1.15  GPIOPort1.15 ENET_REF_CLK Reserved Reserved 00 2926 P130 GPIOPort1.30 Ressrved Vaustl ADO4 00
31:30 P131 GPIOPort1.31 Reserved SCK1 ADO.5 00
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Registrador PINSEL4

GPIO (General Purpose Input/Output Ports)

Table 112, Pinfunction select register 4 (PINSELA - address 0xEQ02 C010) bit description
(LPC2364/65/66/67/68 and LPC2387)

PINSEL4 Pin  Functionwhen Functionwhen01 Function Functionwhen Reset
00

name hen 10 value
0 P20 GPIOPor2.0 PWH11 XD TRACECLK 00
32 P21  GPIOPort2.1 PWMi2 RXD1 PIPESTATOL] 00
54 P22  GPIOPort22 PWM13 o8t PIPESTATI 00
76 P23  GPIOPort23 PWM14 DCDY PIPESTAT2(] 00
a8 P24  GPIOPort2d4 PWM15 DSR1 TRACESYNCLI 00
110 P25 GPIOPort25 PWM1S DTR1 TRAGEPKTOI! 00
19:12 P26 GPIOPot26 PCAP1.O RI TRACEPKT1 00
1514 P27 GPIOPort27 RD2H RTS1 TRACEPKT2L! 00
1716 P28 GPIOPot28 D2 ™D2 TRACEPKTAL 00
1916 P29  GPIOPor29 USB_CONNECT1E RXD2 EXTINGL o0
2120 P210 GPIOPort2.10 EINTO Reserved  Reserved 00
222 P211 GPIOPor2.11 EINTI MCIDAT1  12STX CLK 00
2524 P212 GPIOPert2.12 EINTZ MCIDAT2  12STX_WS 00
2726 P2.13  GPIOPort213 EINT3 MCIDAT3  [28TX_SDA 00
29:28 P2.14 Reserved Reserved Reserved  Reserved 00
31:30 P2.15 Reserved Reserved Reserved  Reserved 00
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« Portas programaveis de entrada e saida de dados.

« Entradas e saidas de proposito geral

« Usadas para prover uma interface entre os periféricos
e os microcontroladores.

« O numero de GPIOs disponiveis depende do uso de
fungdes alternativas.

Table 131. GPIO pin description
PinName  Type  Description

PO31:0] Inputi  General purpose inputioutput. These are typicaly shared with ather
P1[31:0] Output  peripherals functions and wil therefore not ail be available in an
P2[31:0] application. Packaging options may affect the number of GPIOs
P3[31:0] available in a pariicular device (see Table 1=2 and Table 8-101)
P4.[31:0) Some pins may be limited by requirements of the alternate functions of

the pin. For example, the pins containing the 1C0 function are
‘open-drain for any function of that pin. Details may be found in the
LPG2300 pin description
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GPIO (General Purpose Input/Output Ports)

CAN (Controller Area Network)

« Registradores:

- |O0DIR: Registrador que associa a diregao de cada bit I/0
do Port. Se “1” configurado como saida e se “0”
configurado como entrada.

- I00SET: Setar com “1”, forca nivel alto para aquele bit
da porta durante a saida.

- 100CLR: Setar com “1”, forga nivel baixo para aquele bit
da porta durante a saida

- IOPIN: Contém o valor atual dos pinos

General Purpose Input/Output 0 (GPIO 0)
GHO0 A B 423 Bie 1615 B 8 7 B 0
is s itz jts
10001F: (MR T r T C T T LTI T

ID0SET: J0<00000000 X [T 1T [T I T T T rrrrrr

100CLA: 0500000000 T T T T (I P Frrrrrrs
I00PIN: [BBBFFFFFF — PTTT T PRI FRFRRREY FRRRRRRT FRRRRR

« Protocolo de comunicacdo High Performance para
comunicacao de dados serial.

« Suporta controle em tempo real distribuido com alto
nivel de seguranca.

« Usados em ambientes industriais, automotivos e redes
de alta velocidade.

PosiupLED
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Pins: [4FEFFFFFF
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Bit Symbol  Description Reset value
UART UARTO 70 RBR  The UARTO Receiver Bufer Register contains the oldest undefined
eceived byt in the UARTO Rx FIFO.
[ Name  [Description |Bit functions and addresses Access [Reset |Address.
) e kAT = = valuelt)
+ Pino 19: TXDO - UARTO S s em sms  em em sm  em sm
3 . FIIPPESTATO Receiver Buffer 8-bit Read Data RO [NA 0xE000 CO00
« Pino 21: RXDO - UARTO s Recener e
g 0 =0 epcoumarisos UOTHR  Transmit Holdin it Write Data wo  [NA[oxE000 cooo
« Pino 33: TXD1 - UART1 —— g s
3 . uobLL Divisor Latch LSB 8-bit Data RW 0x01 0xE000 CO00
« Pino 34: RXD1 - UART1 et
UODLM _ Divisor Latch MSB b1 Data RAW [0x00 |0xE000 004
(OLAB=1)
UOIER Interrupt Enable . - - - - - EnABTO EnABEO |RW 0x00 0xE000 CO04
- - Enable  EnRX (DLAB=0)

EnRX
LinStint THRE Int_ Dat Avnt

UoIR Interrupt ID Reg. - - - - - - ABTO Int ABEO Int |RO 0x01 0XE000 C008
FiFOsEnabed - S R R IR
UOFCR FIFO Control RX Trigger - - - TXFIFO RXFIFO FIFO |WO |0x00 0xE000 C008
Register Reset Reset Enable
TOLGR  Line Gontol BLAB  Sel  Si  Even Py  Nooi WordLengh Seiect [RW  [0300 04000 GO0G
Register Break  Party ParSelct Enable SiopBits
UOLSR Line Status RXFIFO  TEMT THRE Bl FE PE OE DR RO |0x60 0xE000 CO14
Register Error
UOSCR _ Scratch Pad Reg i Data "W |00 [oxeooo cotc
UDACR Auto-baud Control - - - - - - ABTO ABEO [RW |0x00 0XE000 C020
Register ncr e
. E - T AdRS Mode  surt
UOFDR Fractional Divider Reserved[31:8] 0x10 0xE000 C028
| egister aval OnAddVal
UOTER TX. Enable Reg. TXEN - - - - - - - RW |0x80 (0xE000 C030




©7/4/2010

Bit /mbol  Description Reset value
g
U ARTO to be stored in the UARTO transmit FIFO, The byte wil be sent U ARTO 70 DLL The UARTO Divisor Latch LSB Register, along with the UODLM ~ 0x01
when it reaches the bottom of the FIFO and the transmitter is. register, determines the baud rate of the UARTO.
available
Name Description Bit functions and addresses. Access [Reset |Address Name Description Bit functions and addresses. Access [Reset |Address b
MSB Lss prrcit Ts6 valuel)
BT7  BTe  BTS  BT4 BT B2 BT BTO BT7  BTe  BTS  BT4 BT B2 BT BTO
UORBR Receiver Buffer 8-bit Read Data RO [NA 0xE000 CO00 UORBR Receiver Buffer 8-bit Read Data RO [NA 0xE000 CO00
Register (DLAB=0) Register (DLAB=0)
Transmit Holding it Write Data wo  [Na UOTHR  Transmit Holding it Write Data wo  [NA [oxE000 cooo
Register Register (OLAB=0)
uobLL Divisor Latch LSB 8-bit Data RW 0x01 0xE000 CO00 Divisor Latch LSB 8-bit Data RW 0x01 0xE000 CO00
(DLAB=1) (DLAB=1)
UODLM _ Divisor Latch MSB b1 Data R [0x00 |0xE000 CO04 UODLM _ Divisor Latch MSB b1 Data RAW [0x00 |0xE000 004
(oLAB=1) (oLAB=1)
UOIER Interrupt Enable . - - - - - EnABTO EnABEO |RW 0x00 0xE000 CO04 UOIER Interrupt Enable . - - - - - EnABTO EnABEO |RW 0x00 0xE000 CO04
Register . . : . T EnRX  Emabe  EnRX (oLAB=0) Register . . : . T EnRX  Emabe  EnRX (0LAB=0)
Lin.Stint THRE Int DatAv.Int Lin.Stint THRE Int DatAv.Int
UoIR Interrupt ID Reg. . - - - - - ABTO Int ABEO Int |RO 0x01 0xE000 C008 UoIR Interrupt ID Reg. . - - - - - ABTO Int ABEO Int |RO 0x01 0xE000 C008
FIFOs Enabled - - RS IR IRT IR0 FIFOs Enabled - - RS IR IRT IR0
UOFCR FIFO Control RX Trigger - - - TXFIFO RXFIFO  FIFO WO 0x00 0xE000 C008 UOFCR FIFO Control RX Trigger - - - TXFIFO RXFIFO  FIFO WO 0x00 0xE000 C008
Register Reset Reset Enable Register Reset Reset Enable
UBLCR _ Line Control DLAB  Sel  Sick  Even  Paly  Noof WordLength Select [RW  [0x00 |0xEQDO GOOG UBLCR _ Line Control DLAB  Set  Sick  Even  Paly  Noof WordLength Select [RW  [0x00 |0xEQDO GOOG
Register Break  Parity ParSelct Enable Stop Bits Register Break  Parity ParSelct Enable Stop Bits
UOLSR Line Status RXFIFO  TEMT THRE Bl FE PE OE DR RO 0x60 0xE000 CO14 UOLSR Line Status RXFIFO  TEMT THRE Bl FE PE OE DR RO 0x60 0xE000 CO14
Register Emor Register Emor
UOSCR  Scratch Pad Reg 8-bit Data RW [ox00  [oxE000 CO1C UOSCR  Scratch Pad Reg 8-bit Data RW [ox00 [oxE000 CO1C
UDACR Auto-baud Control . - - - - - ABTO ABEO |RW 0x00 0xE000 C020 UDACR Auto-baud Control . - - - - - ABTO ABEO |RW 0x00 0xE000 C020
Register Intcr ntcir Intcr ntcir
. - - B T AWRsUL Mode St - - - B T AWRsUL Mode St
UOFDR Fractional Divider Reserved(31:8] 0x10 0xE000 C028 UOFDR Fractional Divider Reserved(31:8] 0x10 0xE000 C028
B Register Muval DivAdaval | Register Muval DivAdaval i
UOTER TX. Enable Reg. TXEN - - - - - - - RW 0x80 0xE000 CO30 UOTER TX. Enable Reg. TXEN - - - - - - - RW 0x80 0xE000 CO30
Bit Function  Description Resetvalue
30 DIVADDVAL Baudrate generation pre-scaler divisor value. If this field is0, 0
Bit Symbol Description Reset value fractional baudrate generator will not impact the UARTO 0<MULVAL<15
UARTO 70 DM The UARTO Divisor Latch MSB Register, along with the UODLL ~ 0x00 UARTO baudrate. -
register, determines the baud rate of the UARTO. 74 MULVAL  Baudrate pre-scaler multiplier vaiue. This field must be greater 1 |0 < DIVADDVAL < 15
equal 1 for UARTO lo operate propery, regarcless of
} } whelher the fractional baudrate generator is used or not.
Name  |Description Bit functions and addresses Access [Reset |Address Name  |Description Bit functions a 318 - Reserved, user software should not write ones to reserved bits. NA I L
valuel!l s The value read from a reserved bit is not defined.
MsB LsB MsB
BT7  BTe  BTS  BT4 BT B2 BT BTO BT7  BTe  BTs  BT4 BT3Bz BT BTO
UORBR Receiver Buffer 8-bit Read Data RO [NA 0xE000 CO00 UORBR Receiver Buffer 8-bit Read Data RO [NA 0xE000 CO00
Register (DLAB=0) Register (DLAB=0)
UOTHR  Transmit Holding it Write Data wo  [NA[oxE000 cooo UOTHR  Transmit Holding it Write Data wo  [NA [oxE000 cooo
Register (OLAB=0) Register (OLAB=0)
uobLL Divisor Latch LSB 8-bit Data RW 0x01 0xE000 CO00 uobLL Divisor Latch LSB 8-bit Data RW 0x01 0xE000 CO00
(DLAB=1) (DLAB=1)
Divisor Laich MSB b1 Data RAW [0x00 |0xE000 CO04 UODLM _ Divisor Latch MSB b1 Data RAW [0x00 |0xE000 004
(oLAB=1) (oLAB=1)
UOIER Interrupt Enable . - - - - - EnABTO EnABEO |RW 0x00 0xE000 CO04 UOIER Interrupt Enable . - - - - - EnABTO EnABEO |RW 0x00 0xE000 CO04
Register . . : . T EnRX  Emae  EnRX (oLAB=0) Register . . : . T EnRX  Emabe EnRX (0LAB=0)
Lin.Stint THRE Int DatAv.Int Lin.Stint THRE Int DatAv.Int
UoIR Interrupt ID Reg. . - - - - - ABTO Int ABEO Int |RO 0x01 0xE000 C008 UoIR Interrupt ID Reg. . - - - - - ABTO Int ABEO Int |RO 0x01 0xE000 C008
FIFOs Enabled - - RS IR IRT IR0 FIFOs Enabled - - RS IR IRT IR0
UOFCR FIFO Control RX Trigger - - - TXFIFO RXFIFO  FIFO WO 0x00 0xE000 C008 UOFCR FIFO Control RX Trigger - - - TXFIFO RXFIFO  FIFO WO 0x00 0xE000 C008
Register Reset Reset Enable Register Reset Reset Enable
UBLCR _ Line Control DLAB  Sel  Sick  Even  Paly  Noof WordLength Select [RW  [0x00 |0xEQDO GOOG UBLCR _ Line Control DLAB  Set  Sick  Even  Paly  Noof WordLength Select [RW  [0x00 |0xEQDO GOOG
Register Break  Parity ParSelct Enable Stop Bits Register Break  Parity ParSelct Enable Stop Bits
UOLSR Line Status RXFIFO  TEMT THRE Bl FE PE OE DR RO 0x60 0xE000 CO14 UOLSR Line Status RXFIFO  TEMT THRE Bl FE PE OE DR RO 0x60 0xE000 CO14
Register Emor Register Emor
UOSCR  Scratch Pad Reg 8-bit Data RW [ox00  [oxE000 CO1C UOSCR  Scratch Pad Reg 8-bit Data RW [ox00 [oxE000 CO1C
UDACR Auto-baud Control . - - - - - ABTO ABEO |RW 0x00 0xE000 C020 UDACR Auto-baud Control . - - - - - ABTO ABEO |RW 0x00 0xE000 C020
Register Intcrntcir Register Intcr ntcir
. - - B T AWRsUL Mode St - - - B T AWRsUL Mode St
UOFDR Fractional Divider Reserved(31:8] 0x10 0xE000 C028 Fractional Divider Reserved(31:8] 0x10 0xE000 C028
B Register Muval DivAdaval | | Register Muval DivAdaval i
UOTER TX. Enable Reg. TXEN - - - - - - - RW 0x80 0xE000 CO30 UOTER TX. Enable Reg. TXEN - - - - - - - RW 0x80 0xE000 CO30
Table 102: Baudrates available when using 20 MHz peripheral clock (PCLK = 20 MHz)
Desired  MULVAL =0 DIVADDVAL =0  Optimal MULVAL & DIVADDVAL.
baudrate yop M:UODLL % errori2l UODLM:UODLL. Fractional % er
B dectt dectl pre-scaler value
UARTO ey UARTO
50 61A8 25000 00000 25000 11140 00000
7 4tiB 16667 00020 12500 EED) 00000
10 2064 11364 00032 6250 1(11+9) 00000 .
a5 aaE oz 000 3983 EED) 0001 o Registrador UOLCR
150 208D 8333 0.0040 6250 3(3+1) 0.0000 .
w0 1047 45 oo 31 ey 00000 - Determina o formato do caractere que esta sendo
600 0823 2083 00160 1250 a+2) 00000 recebido ou enviado.
Exemplo: baud = 9600 1200 0412 1042 00320 625 3/(3+2) 0.0000
1800 0286 694 00640 625 Si0+1) 0.0000 [Table 107: UARTO Line Control Register (UOLCR - address 0xE000 C00C) bit description
UODLM = 0x00; 200 0271 625 00000 625 Ti(1+0) 00000 Bit symbol Value  Description Reset value
UODLL = 0x82; 200 0209 521 00320 250 12(12+13) 00000 0 orglengh 00 5 bit character length 0
00 ot 847 000 8 EEE) 00064 o1 6 bit character length
4800 0104 260 0.1600 125 12/(12+13) 0.0000 10 7 bit character length
1 8 bit character lengh
[Tanie 10p: Baudrates clock (PCLK =20 MHz) 2 StopBit Select 0 1 stop bit. 0
) (|- DivdddVa : o : ractional  %er
16 (16 x UODLM+ UODLL) x | 1 + =————=|
*( US| et gt decltl TR 3 Parlty Enabe 0 Disable parlty generation and checking. 0
MULDIV 1 Enable parity generation and checking
Al 54 Parity Select 00 Odd parity. Number of 1s in the transmitted character and the 0
00AE 174 02210 124 5(5+2) 00064 attached party bit will be odd
002130 01600 5 5/5+2) 00064 o1 Even Parity. Number of 15 n the transmitted character and the
0041 65 01600 31 10/(10+11) 00064 attached parity bit will be even.
0021 3 [ECINE 7IT12) 00594 0 Forced "1 stick pariy.
o021 22 Ta0 18 ) 00160 i Forced 0" stk party.
o6 22 13780 19 ) 00594 6 BreakConol 0 Disable break transmission 0
0008 11 14400 6 7UT+6) 01600 1 Enable break transmission. Output pin UARTO TXD is forced o
000B 11 1.3760 4 THT+12) 0.0594 logic 0 when UOLCRY6] is active high.
Enger| 224000 0006 & Tem 3 ) o600 7 Dwsor i Disable access to Divisor Lalches, 0 ...,
|=_ = = i —
Grecd Srupo d¢ Engennar oW 0 5 78200 2 5i5+2) 03520 Grec0 Access Bit (DLAB) Enable access to Divisor Latches. Mg rermatiss
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‘ADOCH: (3400000031 SEL[BOT T PN
CLKS: [11ckA0bt v]  CLKDIV: [0400 I~ BURST [~ EDGE
START:[Nene v A/D Clock: 5000000

AID Global Dala & Status
ADOGDR: [0:00000000  RESULT:[00000 [~ DONE |~ OVERUN
‘ADOSTAT: 6400000000 CHN:[B00 T ADINT
AD Chennel D
ADODRO:[G00000500  RESULTE: [B0000 I~ DONED |~ OVERUND
ADCORT: 60000000 RESULTY: 36000 I~ DONE1 I~ OVERUNT
ADOORZ: 000000000 RESULT2 [30000 [~ DONE2 I~ OVERUNZ
ADUOR3: 000000000 RESULT3: [60000 [~ DONE3 [~ OVERUN
ADOOR4: [0:00000000  RESULT4:[30000 [~ DONE4 [~ OVERUN4
ADCORS:[G00000000  RESULTS: [G0000 I~ DONES |~ OVERUNS
ADCORE: (60000000 RESULTS [3:6000 I~ DONES [~ OVERUNG
ADUOR?: 000000000 RESULT?: [60000 [~ DONE? [~ OVERUN?
AD Intept Enable
ADINTEND [~ ADINTENS

=
ADOINTEN:[G00000100 [~ ADINTEN1 [~ ADINTENS
I~ ADINTEN2 I~ ADINTENS

ARM LPC2148 (Conversor AD)

Permite especificar a tensao para
cada entrada analdgica

Contém os seguintes bits para o
controlador AD
- CLKS: seleciona o nimero de clocks
usados para cada conversao em
modo bursrt
- START: controla quando e se uma
conversao AD ¢é iniciada.
SEL: seleciona qual pino da entrada
analogica sera convertida.
CLKDIV: Divisor de clock para
produzir a taxa AD.

TIMER

USB

SSP Controller (Synchronous Serial Port)
SPI Interface (Serial Peripheral Interface)
12C Bus

PWM (Pulse Width Modulator)

ADC (Analog-to-Digital Converter)

DAC (Digital-to-Analog Converter)

Real Time Clock

Watchdog Timer

Flash Memory System and Programming

¥ ADGINTEN
I~ ADINTEN3 |~ ADINTEN?
- PND: power down
Analognputs Reorence
2001 [30095 402 [65000 40033000 | | ymer - BURST:
4004 [35000 4006 [00000 AD07:[00000 | | [33000° .
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uss-oTG* 16x2 LGD Panel SD Connector
USB Device
(Power)
USB Host™ JTAG
Ethemet
CANZ: COoMO
e oo
S /
e
S
Speaker Port LEDs LPC2388 Potentiometer INT( &
esel
Buttons.
* MCB2388 and later MCB2387 boards only
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