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3.1 Chip LPC1768 |

#LPC1768

+ Trabaja a una frecuencia de CPU de hasta 100 MHz.

+ La CPU Cortex-M3 incorpora pipeline de 3-estados y usa arquitectura
Harvard con bus de datos e instrucciones separados, ademas incorpora un
tercer bus para comunicacion con los periféricos.

# EI LPC17xx incluye los siguientes periféricos:

+ Hasta 512 kB de memoria flash.

+ Hasta 64 kB de memoria de datos.

+ Ethernet MAC.

+ USB interfase.

+ Un controlador de DMA de 8 canales.

+ 4 UARTS.

+ 2 canales CAN, 2 controladores SSP, y un SPI interfase.
+ 312C interfaces.

+ 12S interfase.
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| 3.1 Chip LPC1768

LPC1768

¢ EILPC17xx incluye los siguientes periféricos:
+ Un ADC de 12 bits y 8 canales de entrada y un DAC de 10-bit.
+ 4 timers de propésito general.
+ 6 salidas de PWM.
+ Un reloj de tiempo real de bajo consumo con bateria separada.
+ Hasta 70 pines de entrada/salida de propésito general.
¢ Los pines de entrada/salida se organizan en 5 puertos.
¢ Se comercializa en dos tipos de encapsulado: LQFP100 y TFBGA100
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3.1 Chip LPC1768 |

DO/SWO VDDV
PO[3]/RXDO/ADO[S]
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‘ 3.2 Seleccion de Funcion de Pin

#Registro PINSEL

+ Permite seleccionar la funcionalidad de cada pin.
+ Dos bits por pin.

Table 75. Pin function select register bits

PINSELO to Function Value after Reset
PINSEL9 Values

00 Primary (default) function, typically GPIO port 00

01 First alternate function

10 Second alternate function

1 Third alternate function
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3.2 Seleccién de Funcion de Pin \

#Registro PINSEL

MSB mSB
A e
R NER R RN NN NN RN EREREEIE
Registro PINSELD \ /

Bit descritos

Table 79. _Pin function select register 0 (PINSELO - address 0x4002 C000) bit description

PINSELO Pin When ion when 01 Reset
name 00 when 10 when 11 value
1:0 OO GPIO Port 0.0 RD1 1XD3 SDAT ou
82 PO GPIO Port 0.1 1D RXD3 scLt 0o
B FO.2 GPIO Port 0.2 TXDO ADOT Reserved 0o
23:22 PO.11  GPIO Port0.11  RXD2 scLz MAT3.1 00
2924 = Reserved Reserved Reserved Reserved o
2130 PO16  GPIO Port0 15 TXD1 scKo SCK 00
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\ 3.2 Seleccion de Funcion de Pin

#Registro PINMODE

+ Permite seleccionar la configuracion electrica de cada pin.

Table 76. Pin Mode Select register Bits

PINMODEO to Function Value after
PINMODES Values Reset

00 Pin has an on-chip pull-up resistor enabled 00

01 Repeater mode (see text below).

10 Pin has neither pull-up nor pull-down resistor enabled

11 Pin has an on-chip pull-down resistor enabled.
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3.2 Seleccion de Funcion de Pin ‘

#Register PINMODE_OD

+ Permite seleccionar la configuracion electrica de cada pin.

Table 77. Open Drain Pin Mode Select register Bits

PINMODE_ODOto Function Value after
PINMODE_OD4 Reset
Values

] Pin is in the normal (not open drain) mode. 00

1 Pin is in the open drain mode:
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‘ 3.3 Registros de Configuracion de GPIO

¢ Entradas/Salidas de Propdsito General (General Porpouse
Inputs Outputs, GPIOs)

+ 5 puertos
Table 100. GPIO pin description

Pin Name Type Description

PO[30:0]CL Input! General purpose input/output. These are typically shared with other

P1[31:0]&, Qutput  peripherals functions and will therefore not all be available in an
P2[13:0; application. Packaging options may affect the number of GPIOs
P3[26:25f; available in a particular device.

PA[29:28]

Some pins may be limited by requirements of the altemnate functions of
the pin. For example, the pins containing the I2C0 functions are
open-drain for any function selected on that pin. Details may be found
in Section 7.1.1.

I PO[14:12] are not available.

[21 P1[2], P1[3], P1[7:5]. P1[13:11] are not available
vluversiuau
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3.3 Registros de Configuracion de GPIO ‘ ‘ 3.3 Registros de Configuracion de GPIO

Table 101. GPIO register map (local bus accessible registers - enhanced GPIO featurss) #Registro FIODIR
e Aooess Reset  FORTA Regiier {*]

valuell Name & Adaress
FIODIR  Fast GRIO Port Direction control register. This reqister W 0 FIOODIR - 0x2009 CO0O

Indiviaually controls the direction of each port pin.

+ Permite definir la direccion de la comunicacién.

FIOMASK Tast Mask register for port Writes_ sefs_clears, and reads fo R 0
port (done via writes to [OPIN. [OSLT. and [OCLR. and
reads of FIOPIN) alier ar refum only the bits enabled by 7eros
in this register

+ Se puede acceder al registro en tamafio word, half-word or byte

FIGPIN  Fast Porl Pis vaiue 1ogisier using FIOMASK. The cunenl stale AW 0 FI00PIN - 0x2009 CO 141
O Glatal poTt pInS can be read T1am IS reqistar. reaardless or Flo TN - 0x2005 Co31 )
B romacaarcn 2 o B0 A T S S & Mt Flosmin - 0xa005 CoTa Table 103. Fast GPIO port Direction register FIOODIR to FIO4DIR - addresses 0x2009 C000 to
D AN Wit Teron FIOMASK. Witing 1o T reaieier Floarin 0xa005 Coo
places comesponding values in all biis enabled by Zeros in 0x2009 C080) bit description
e
T S ——— Bit Symbol  Value Description Reset
FOSCT [en o oupn s o Sp TSI e W 0 Ciooser gusonng value
o e e T T ST
the coresponding port pins, Writing 0s has o ffect, Reading FIO25CT - 0x2009 G056 310 FIOODIR Fast GPIO Direction PORTx control bits. Bit 0 in FIOXDIR 0x0
e e ae e esrnt Eoaras o T Feih it FI63SrT - awonna Gozn
register Gnly bits enabied by 0 in FIOMASK £an be aftered FIOASET - Mxo009 Goan FIOIDIR controls pin Px.0, bit 31 in FIOXDIR controls pin Px.31
FIGELR  Fast Port Gulput Cloar 1egister using FIGMASK. T iegisier W 0 FIOOGLR - 022009 €010
controls the state of ou g 15 produces lows at FIOICLR - 0x2000 CO3C FIO2DIR 0 C "
= o T ey s FIosCiR T oxooas Cosc ontrolled pin is input.
i 1y 0 1 EIOMASK com b0 S FI03CIR - 002005 Co7e FIO3DIR
FIOICLR - 0x2009 C05C 1 Controlled pin is output
1] Ressed vighaes esflents e cha b stoneed in used biks only 8 coes ool inchde resened biis conlent FIO‘lDIR p tp
223 Universidad 13 456 Umversiaaa n
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3.3 Registros de Configuracion de GPIO ‘ ‘ 3.3 Registros de Configuracion de GPIO
Table 104. Fast GPIO port Direction control byte and half.word accessible register
description
Generic  Description Register  Reset PORTn Register
Register length (bits) value Address & Name
name & access
FIOXDIRO  FastGPIO Portx Direction 8 (byte) 0x00  FIOODIRO - 0x2009 CO00
control register 0. Bit 0in RW FIO1DIRO - 0x2009 C020
FIOXDIRO register comesponds FIO2DIRO - 02009 C040
to pin Px.0 ___ bit 7 to pin Px.7. FIO3DIRO - 0x2009 C060
T e 2833:2? = ggggz 223? FIOXDIRL FastGPIO Portx Direcion 16 (half-word) 0x0000 FIOUDIRL - 0x2009 CO00
x ast x Direction X e
control register 1. Bit 0in RIW FIO1DIR1 - 0x2003 C0O21 icontrol Lower haif-viord RW FIO1DIRL - 0x2009 C020
FIOXDIR registe nd FIO2DIR1 - 0x2000 C041 i i
3 pfﬂ p,,ar?’bfﬁ‘:;?ﬁn; A gt fegister. Bit0in F]OxDlFE!. FIO2DIRL - 0x2009 C040
FIQ4DIR1 - 0x2009 CO81 register cormesponds to pin FIO3DIRL - 0x2009 C060
FIOXDIR2 FastGPIO Portx Direction 8 (byle) 0:00  FIOODIRZ - 0x2009 C002 Px.0 ... bit 15 to pin Px.15. FIO4DIRL - 0x2009 C080
control register 2. Bit 0in RIW FIO1DIR2 - 02009 €022
FIOXDIR? register comesponds FIO2DIR2 - 02009 G042 FIOXDIRU  Fast GPIO Port x Direction 16 (half-word) 0x0000 FIOODIRU - 0x2009 C002
fopinPx.16 .. bit 7 to pin HTI0IR Dl o0 control Upper half-vord RW FIO1DIRU - 0x2009 C022
FIOXDIR3  Fast GPIO Port x Direction 8 (byte) 0x00  FIOODIR3 - 0x2008 C003 register. Bit 0 in FIOXDIRU FIO20MRU - 0x2009 C042
frol register 3. Bit 01 RIW FIOTDIR3 - 02008 €023
%Xm%%;;ﬂ u‘m’:m _ oo b register cormesponds to Px.16 FIO3DIRU - 0x2009 C062
to pin Px.24 __bit 7 to pin FIO3DIR3 - 0x2009 C063 ... bit 1510 Px.31. FIO4DIRU - 0%2009 C082
Px3t. FIO4DIR3 - 02009 C083
Universidad 15 Universidad 16
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3.3 Registros de Configuracion de GPIO ‘ ‘ 3.3 Registros de Configuracion de GPIO

# Registro FIOPIN. #Registro FIOSET
+ Podemos obtener el valor digital de cada pin leyendo este registro . Permite escribir un ‘1’ en el pin
+ Podemos establecer el valor electrico de un pin escribiendo en este registro

+ Depende del valor del registro FIOMASK

Table 110. Fast GPIO port Pin value byte and half-word accessible register description

Generic  Description Register Reset PORTnN Register
Register length (bits) value Address & Name
name & access
FIOXPIND  Fast GPIO Port x Pin value 8 (byte) 0x00  FIOOPIND - 0x2009 C014
reaister 0. Bit 0 in FIOXPING RW FIO1PINO - 0x2009 C034 Table 105. Fast GPIO port output Set register (FIOOSET to FIO4SET - addresses 0x2009 C018
register corresponds to pin FIO2PINO - 0x2009 C054 to 0x2009 C098) bit description
Px.0 ... bit 7 to pin Px.7. FIO3PINO - 0x2009 C0741
FIO4PIND - 0x2009 €094 Bit Symbol Value Description Reset
FIOXPIN1  Fast GPIO Port x Pin value 8 (byte) 0x00 FIOOPIN1 - 0x2009 CO15 value
register 1. Bit 0 in FIOXPINT  R/W FIO1PIN1 - 0x2009 C035
i LA i e e a0 310 FIOOSET Fast GPIO output value Set bits. Bit 0 in FIOXSET controls pin ~ 0x0
Px.8 ... bil 7 to pin Px.15 FIO3PINT - 0x2009 CO75 FIO1SET Px.0, bit 31 in FIOXSET controls pin Px.31
FIO4PINT - 0x2009 C095
. _— 2 ER0R € FIO2SET Controlled pin output is unchanged
FIOXPINZ  Fast GPIO Port x Pin value 8 (byte) 0x00 FIOOPINZ - 0x2009 CO16 FIO3SET
register 2. Bit 0 in FIOXPIN2 RW FIO1PINZ - 0x2009 CO36 FlOo4SET 1 Controlled pin output is set to HIGH
rogister corresponds to pin FIO2PIN2 0x2009 CO56 4
Px.16 .. bit 7 to pin Px.23. FIO3PIN2 - 0x2009 C076 AAITLY TSI 18

FIO4PINZ - 02009 CO96
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3.3 Registros de Configuracion de GPIO ‘

Table 106. Fast GPIO port output Set byte and haif-word accessible register description

Generic  Description Register Reset PORTn Register
Register length (bits) value Address & Name

name & access

FIOXSETO Fast GPIO Port x output Set 8 (byte) 0x00 FIOOSETO - 0x2009 CO18

register 0. Bit 0 in FIOXSETO R/W
register comesponds to pin
Px.0 ... bit 7 to pin Px.7.

FIO1SETO - 0x2009 C038
FIO2SETO - 0x2009 C058
FIO3SETO - 0x2009 C078
FIO4SETO - 0x2009 C098
FIOXSET1 Fast GPIO Port x output Set 8 (byte) 0x00 FIO0SET1 - 0x2009 C019
register 1. Bit 0 in FIOXSET1 R/MW FIO1SET1 - 0x2009 C039
register corresponds to pin FIO2SET1 - 0x2009 C059
Px.8 .. bit 7 to pin Px.15. FIO3SET1 - 0x2009 C079
FIO4SET1 - 0x2009 C099

FIOXSET2 Fast GPIO Port x output Set 8 (byte) 0x00 FIOOSET2 - 0x2009 CO1A
register 2. Bit 0 in FIOXSET2 RW FIO1SET2 - 0x2009 CO3A
register corresponds to pin FIO2SET2 - 0x2009 CO5A
Px.16 ... bit 7 to pin Px.23. FIO3SET2 - 0x2009 CO7TA

FIO4SET2 - 0x2009 C09A
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FIOXSET3  Fast GPIO Port x output Set 8 (byte) 0x00  FICOSET3 - 0x2008 C018
register 3. Bit 0 in FIOXSET3 RW FIO1SET3 - 0x2009 CO3B
register comesponds {o pin FIO2SET3 - 0x2009 COSB
Px.24 . bit 7 to pin Px.31 FIO3SET3 - 0x2009 CO7B

FIO4SET3 - 0x2009 €098

FIOXSETL  Fast GPIO Port x output Set 16 (half-word) 0x0000 FICOSETL - 0x2008 CO18
Lower half-word register. Bit0 RAW FIOTSETL - 0x2009 €038
in FIOXSETL register FIO2SETL - 0x2009 CO58
corresponds to pin Px.0 .._ bit FIO3SETL - 0x2009 CO78
15 to pim Px.15. FIO4SETL - 0x2009 C098

FIOXSETU Fast GPIO Port x output Set 16 (half-word) 0x0000 FIQOSETU - 0x2009 CO1A
Upper half-word register. Bt RAW FIO1SETU - 0x2009 CO3A
in FIOXSETU register FIO2SETU - 0x2009 CO5A
comesponds to Px.16 ... bit FIO3SETU - 02009 COTA
15to Px.31 FIO4SETU - 0x2009 CO9A
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3.3 Registros de Configuracion de GPIO ‘

#Registro FIOCLR

+ Permite escribir un ‘0’ en el pin

Table 107. Fast GPIO port output Clear register (FIOOCLR to FIO4CLR- addresses 0x2009
CO1C to 0x2009 CO9C) bit description

Bit Symbol Value Description Reset
value
31:0 FIOOCLR Fast GPIO output value Clear bits. Bit 0 in FIOXCLR controls pin  0x0
FIO1CLR Px.0, bit 31 controls pin Px.31.
FIO2CLR g Controlled pin output is unchanged
FIO3CLR
Flo4cLR | Controlled pin cutput is set to LOW.
universiaaa 21
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‘ 3.3 Registros de Configuracion de GPIO

#Registro FIOCLR

Table 108. Fast GPIO port output Clear byte and half- d ible register ipti

Generic Des:rlptlnn Reniszer Reset PORTN RE“IS‘EF

Register length (bits) value  Address & Name

name & access

FIOXCLRO Fast GPIO Port x output 8 (byte) 0x00 FIOOCLRO - 0x2009 CO1C
Clear register 0_Bit 0 in wo FIOTCLRO - 0x2009 C03C

FIOXCLRO register
corresponds fo pin Px.0 ...

FIOZCLRO - 0x2009 C05C
FIO3CLRO - 0x2009 CO7C

bit 7 to pin Px.7_ FIO4CLRO - 0x2009 C09C
FIOXCLR1 Fast GPIO Port x output 8 (byte) 0x00 FIOOCLR1 - 0x2009 CO1D
Clear register 1. Bit 0 in wo FIO1CLR1 - 0x2009 C03D

FIOXCLR1 register FIO2CLR1 - 0x2009 CO5D
corresponds to pin Px.8 . FIO3CLR1 - Dx2009 CO7D
bit 7 to pin Px.15. FIO4CLR1 - 0x2009 C09D

FIOXCLR2 Fast GPIO Port x output 8 (byte) 0x00 FIOOCLR2 - 0x2009 CO1E
Clear register 2. Bit 0 in wo FIO1CLR2 - 0x2009 CO3E
FIOXCLR2 register FIO2CLR2 - 0x2009 CO5E
corresponds to pin Px.16 .. FIO3CLR?2 - 0x2009 CO7E
bit 7 to pin Px.23. FIO4CLR?2 - Dx2009 CO9E

3.3 Registros de Configuracion de GPIO ‘

#Registro FIOCLR

FIOXCLR3 Fast GPIO Port x output
Clear register 3. Bit0 in
FIOXCLRS3 register
corresponds to pin Px.24 ..

8 (byte) 0x00 FIOOCLRS3 - 0x2009 CO1F
WO FIO1CLR3 - 0x2009 CO3F
FIO2CLR3 - 0x2009 CO5F
FIO3CLR3 - 0x2009 CO7F

bit 7 to pin Px.31 FIO4CLR3 - 0x2009 CO9F
FIOXCLRL Fast GPIO Port x output 16 (half-word) 0x0000 FIOOCLRL - 0x2009 CO1C
Clear Lower half-word WO FIOTCLRL - 0x2009 CO3C

register. Bit 0 in FIOXCLRL

register corresponds to pin

Px.0 ... bit 15 to pin Px.15 FIO4CLRL - 0x2009 C09C

FIOXCLRU Fast GPIO Port x output 16 (half-word) 0x0000 FIOOCLRU - 0x2009 CO1E
Clear Upper haif-word wo FIO1CLRU - 0x2009 CO3E

register. Bit 0 in FIOXCLRU FIO2CLRU - 0x2009 COSE

register comresponds to pin FIO3CLRU - 0x2009 COTE

J Px.16 ... bit 15to Px.31 FIO4CLRU - 0x2009 CO9E
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FIO2CLRL - 0x2009 C0O5C
FIO3CLRL - 0x2009 CO7TC

‘ 3.3 Registros de Configuracion de GPIO

#Registro FIOMASK

+ Permite habilitar o deshabilitar las operaciones de
lecturalescritura en el pin cuando se accede mediante los
registros FIOPIN, FIOSET or FIOCLR.

Table 111. Fast GPIO port Mask register (FIOOMASK to FIO4MASK - addresses 0x2003 C010
to 0x2009 C090) bit description

Bit Symbol Value Description Reset
value
31.0 FICOMASK Fast GPIC physical pin access control. 0x0
TEHMASE: D Controlled pin is affected by writes to the port's FIOXSET,
FI02MASK FIOXCLR, and FIOxPIN register(s). Current state of the pin
FIO3MASK can be read from the FIOXPIN register.
FIO4MASK
1 Centrolled pin is not affected by writes into the port's
FIOXSET, FIOXCLR and FIOxPIN register(s). When the
FIOXPIN register is read, this bit will not be updated with the
state of the physical pin
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