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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.
%ﬁ% Universidad 3



3.1 Chip LPC1768

¢LPC1768

¢ EI LPC17xx incluye los siguientes periféricos:
+ Un ADC de 12 bits y 8 canales de entrada y un DAC de 10-bit.
+ 4 timers de proposito general.
+ 0 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
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3.1 Chip LPC1768
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3.1 Chip LPC1768
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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

11 Third alternate function

g’/ viiivelrdiuau 8
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3.2 Seleccion de Funcion de Pin

®Registro PINSEL

M5B =1=
31 | 30 1|0
2| A
Registro PINSELD ‘\ f
Bit descritos
Table T9. Pin function select register 0 (PINSELOD - address 0x4002 C000) bit description
PINSELO Pin Function when Function when 01 Function Function Reset
name Qo0 when 10 when 11 value
1:0 FO.0O GPIC Port 0.0 RD1 TXD3 sSDAC oo
32 P01 GPIC Port 0.1 TDA1 RXD2 sSCL1 o0
54 FO0.2 GPICO Port 0.2 TXD0O ADO_F Reserved oo
| | | | | | | |
| | | | | | | |
2322 FO_11 GPIO Port 0.11 RXD2 sSCL2 MATS 1 oo
2924 - Reserved Reserved Reserved Reserved 0
31:30 FPO.15 GPIO Port 0.15 TXD1 SCKO SCK o0

%‘*% Universidad 9
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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

PINMODED to Function Value after
PINMODES® Values Reset

00 Fin has an on-chip pull-up resistor enabled. 00

01 Repeater mode (see text below).

10 Fin has neither pull-up nor pull-down resistor enabled.

11 Fin 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
FINMODE_OD4 Reset
Values
0 Pin is in the normal (not open drain) mode. 00
1 Fin is in the open drain mode.

%"*% Universidad 11



3.3 Registros de Configuracion de GPIO

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

+ 3 puertos
Table 100. GPIO pin description

Pin Name Type Description
PO[30:0]0; Input/ General purpose input/output. These are typically shared with other

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

P4[23:28] Some pins may be limited by requirements of the alternate functions of

the pin. For example, the pins containing the 12C0 functions are
open-drain for any function selected on that pin. Details may be found
in Section 7.1.1.

[1] PO[14:12] are not available.

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

Table 101. GPIO register map (local bus accessible registers - enhanced GPIO features)

Generic Description Access Reset PORTN Register

MName valuell Mame & Address

FIoDIR Fast GPIO Port Direction control register. This register R 0 FIOODIR - Oxc2009 000
individually controls the direction of each port pin. FIOTDIR - 02009 C020

FIOZDIR - Ox2009 C040
FIO3DIR - Oxc2009 060
FIO4DIR - Ooc2009 C0E0

FlomaskK Fast Mask register for port. Writes, sets, clears, and reads to R 0 FIOOMASK - Ox2009 CO10
port (done via writes to FIORPIM, FIOSET, and FIOCLR. and FIOTMASK - 0xx2009 CO30
reads of FIOPIN) alter or returm only the bits enabled by zeros FIOZMASK - 0xx2009 COS0
in this register. FIO3MASK - 0x2009 CO70D

FIO4MASK - 0xx2009 CO90

FIOPIM Fast Port Pin value register using FIOMASK. The current state RAW 0 FICOPIN - 0xx2009 CO014
of digital port pins can be read from this register, regardless of FIOTPIN - 0x2009 C034
pin direction or altemate function selection (as long as pins are FIOZPIN - 0x2009 CO54
not configured as an input to ADC). The value read is masked FIO3PIN - 02009 CO74
by ANDINng with inverted FIOMASE. Wrriting to this register FIOARIN - Ox2009 C094
places comesponding values in all bits enabled by zeros in
FIOMASK.

Important: if an FIOPIN register is read, its bit{s) masked with
1 in the FIOMASK register will be read as 0 regardless of the
physical pin state.

FIOSET Fast Port Output Set register using FIOMASK. This register R 0 FIOOSET - 0x200% CO18
controls the state of output pins. Writing 1s produces highs at FIO1TSET - 0x2009 C038
the corresponding port pins. Writing 0s has no effect. Reading FIOZ2SET - 02009 CO058
this register returms the current contents of the port output FIO3SET - 02009 CO78
register. Only bits enabled by 0 Iin FIOMASK can be altered. FIOASET - Ox2009 C098

FIOCLR Fast Port Output Clear register using FIOMASK. This register WO 0 FIOOCLR - Ox2009 CO1C
controls the state of output pins. Writing 1s produces lows at FIOMTCLR - Ox200% CO3C
the corresponding port pins. Writing 0s has no effect. Only bits FIOZ2CLR - Ox2009 CO5C
enabled by 0 in FIOMASK can be altered. FIO3CLR - Ox2009 CO7C

FIOACLR - Ox2009 CO9C

[1] Reseaet value reflects the data stored in used bits only. It does not include reserved bits content.

% Universidad 13
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3.3 Registros de Configuracion de GPIO

#Registro FIODIR

+ Permite definir la direccion de la comunicacion.

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

Table 103. Fast GPIO port Direction register FIO0DIR to FIO4DIR - addresses 0x2009 C000 to
0x2009 C080) bit description

Bit Symbol Value Description Reset
value
31.0 FIOODIR Fast GPIO Direction PORTx control bits. Bit 0 in FIOXDIR 0x0
FIO1DIR controls pin Px.0, bit 31 in FIOxDIR controls pin Px.31.
FIO2DIR Controlled pin is input.
FIO3DIR
FIOADIR Confrolled pin is output.
universiaaa
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- 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) wvalue Address & Name
name & access
FIOxDIRO Fast GPIO Port x Direction 8 (byte) 000 FIOODIRO - 02009 CO00
control register 0. Bit 0 in R/W FIOTDIRD - 02009 CO20
FIOxDIRO register corresponds FIOZDIRD - 02009 C040
to pin Px.0 ... bit 7 to pin Px.7. FIO3DIRD - 02009 CO60
FIO4DIRD - 02009 CO80
FIOxDIR1 Fast GPIO Port x Direction 8 (byte) 000 FIOODIRT - 02009 COO01
control register 1. Bit 0 in R/W FIOTDIRT - 02009 CO21
FIOxDIR1 register comesponds FIOZDIRT - 02009 C041
to pin Px.8 ... bit 7 to pin Px.15. FIO3DIRT - 02009 CO61
FIO4DIRT - 02009 CO81
FIOxDIR2 Fast GPIO Port x Direction 8 (byte) 000 FIOODIRZ2 - (2009 CO02
control register 2. Bit 0 in R/W FIOTDIR2 - (2009 C022
FIOxDIRZ register comesponds FIO2ZDIR2 - 02009 C042
to pin Px.16 ... bit 7 to pin FIO3DIR2 - 02009 CO62
Px.23. FIO4DIR2 - (2009 CO082
FIOxDIR3 Fast GPIO Port x Direction 8 (byte) 000 FIOODIRS - (2009 CO03
control register 3. Bit 0 in R/W FIOTDIRS - 02009 C023

FIOxDIR3 register comesponds
to pin Px.24 .. bit 7 to pin
Px.31.

%’*% Universidad

FIOZDIRS - 02009 C043
FIO3DIRS - 02009 CO63
FIO4DIRS - 02009 CO83

15




- 3.3 Registros de Configuracion de GPIO

FIOXDIRL Fast GPIO Port x Direction 16 (half-word) 0x0000 FIOODIRL - 0x2009 CO00

control Lower half-word RAW FIOTDIRL - 0x2009 CO20
register. Bit 0 in FIOXDIRL FIO2DIRL - 0x2009 C040
register corresponds to pin FIO3DIRL - 0x2009 CO60
Px.0 ... bit 15 to pin Px.13. FIO4DIRL - 0x2009 CO80
FIOXDIRU Fast GPIO Port x Direction 16 (half-word) 0x0000 FIOODIRU - 0x2009 C002
control Upper half-word RAW FIO1DIRU - 0x2009 C022
register. Bit 0 in FIOXDIRU FIOZDIRU - 0x2009 C042
register corresponds to Px.16 FIO3DIRU - 0x2009 C062
... bit 15 to Px.31. FIO4DIRU - 0x2009 C082
£ Universidad 16



3.3 Registros de Configuracion de GPIO

4 Registro FIOPIN.

+ Podemos obtener el valor digital de cada pin leyendo este registro

+ 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
Register
name

FIOxPINO

FIOXPIN'

FIOxPINZ

Description

Fast GPIO Port x Pin value
register 0. Bit O in FIOXPIND
register corresponds to pin
Px.0 .. _ bit 7 to pin Px.7.

Fast GPIO Port x Pin value
register 1. Bit 0 in FIOXFPIN'
register corresponds to pin

Px. &8 .. . bit 7 topin Px.15.

Fast GPIO Port x Pin value
register 2. Bit 0 in FIOXxPINZ
register corresponds to pin
Px.16 .. bit 7 to pin Px 23

Register
length (bits)
& access

& (byte)
RAN

& (byte)
R

8 (byte)
RW

Reset
value

Ox00

Ox00

0x00

PORTNn Register
Address & Name

FIOOPINO - O0x2009 CO14
FIOTPINO - Ox2009 C034
FIOZPIND - Ox2009 CO054
FIO3PINO - O0x2009 CO74
FIO4PINO - Ox2009 CO094

FIOOPINT - Ox2009 CO15
FIOTPINT - Ox2009 CO035
FIOZ2PINT - Ox2009 CO55
FIO3PINT - Ox2009 CO75
FIO4PINT - Ox2009 CO95

FIOOPINZ - Ox2009 CO16
FIOTPINZ - Ox2009 CO36
FIOZ2PINZ - Ox2009 CO56
FIO3PINZ - Ox2009 CO76
FIO4PIN2Z - Ox2009 CO96



3.3 Registros de Configuracion de GPIO

#Registro FIOSET

+ Permite escribir un ‘1’ en el pin

Table 105. Fast GPIO port output Set register (FIOOSET to FIO4SET - addresses 0x2009 C018
to 0x2009 CO398) bit description

Bit Symbol

310 FIO0SET
FIOTSET
FIO2SET
FIO3SET
FIO4SET

Value Description Reset

value

Fasi GPIO output value Set bits. Bit 0 in FIOXSET controls pin - 0x0
Fx.0, bit 31 in FIOXSET controls pin Px.31.

Controlled pin output is unchanged.
Controlled pin output is set to HIGH.

y UI1LLvOCLldluUudu
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- 3.3 Registros de Configuracion de GPIO

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

Generic Description Register Reset PORTN Register
Register length (bits) value Address & Name
name & access
FIOXSETO Fast GFIO Port x output Set 8 (byte) 0x00 FIODSETO - 0x2009 CO18
register 0. Bit 0 in FIOXSETO R/W FIOTSETO - 0x20059 CO38
register corresponds to pin FIO2SETO - 0x2009 CO58
Fx.0 ... bit 7 to pin Px.7. FIO3SETO - 0x2009 CO78
FIO4SETO - 0x200% CO98
FIOXSET1 Fast GFIO Port x output Set 8 (byte) Ox00 FIOOSET1 - 0x2005 CO13
register 1. Bit 0 in FIOXSET1T R/W FIOTSET1 - 0x2009 C039
register corresponds to pin FIO2SET1 - 0x2005 CO53
Fx.g ... bit 7 to pin Px.15. FIOSSETT - 0x200% CO73
FIO4SETT - 0x2005 CO93
FIOXSETZ2 Fast GFIO Port x output Set 8 (byte) 0x00 FIOOSETZ2 - 0x2005 CO1A
register 2. Bit 0 in FIOXSETZ R/W FIOTSETZ2 - 0x2005 CO3A
register corresponds fo pin FIO2SET2 - 0x2005 CO2A
Fx.16 ... bit 7 fo pin Px.23. FIO3SET2 - 0x2005 CO7A
FIO4ASET2 - 0x2005 CO9A
%’ﬁ% Universidad 19



3.3 Registros de Configuracion de GPIO

FIOXSET3 Fast GPIO Port x output Set 8 (byte) Ox00  FIOOSETS - 0x2009 CO1B
register 3. Bt 0 in FIOXSET3 R/W FIOTSET3 - 02009 CO3B
register corresponds to pin FIO2SET3 - 0x2009 C05B
Px.24 ... bit 7 to pin Px_31. FIOJISETS - O2005 CO7B

FIO4SETS - Ux2009 CO9B
FIOXSETL Fast GPIO Port x output Set 16 (half-word) Ox0000 FIOOSETL - 02009 CO18

Lower half-word register. Bit0 RW FIOTSETL - 02009 CO38
in FIOXSETL register FIO2SETL - 0x2009 CO058
corresponds to pin Px.0 ... bit FIO3SETL - 0x2009 CO78
15 to pin Px.15. FIO4SETL - 0x2009 C098
FIOXSETU Fast GPIO Port x output Set 16 (half-word) 0x0000 FIOOSETU - 0x2009 CO1A
Upper half-word register. Bit0 R/W FIO1SETU - 0x2009 CO3A
In FIOXSETU register FIOZSETU - 0x2009 COSA
corresponds to Px.16 ... bit FIO3SETU - 02009 COTA
1210 P31, FIO4SETU - 02009 CO9A
%’s% Universidad 20



3.3 Registros de Configuracion de GPIO

4 Registro FIOCLR

+ Permite escribir un ‘0’ en el pin

Table 107. Fast GPIO port output Clear register (FIOOCLR to FIO4CLR- addresses 0x2009
C01C to 0x2009 C09C) bit description

Bit Symbol Value Description Reset
value
310 FIOOCLR Fast GPIO output value Clear bits. Bit 0 in FIOxCLR controls pin - 0x0
FIO1TCLRE Fx.0, bit 31 controls pin Px.31.
FIOZCLR Controlled pin output is unchanged.
FIO3CLR - _
FIOACLR Controlled [in DUTPU[ 5 set to LOWY.
universidad
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3.3 Registros de Configuracion de GPIO

4 Registro FIOCLR

Table 108. Fast GPIO port output Clear byte and half-word accessible register description

Generic
Register
name

FIOXCLRO

FIOXCLRA1

FIOXCLR2

Description

Fast GPIO Port x output
Clear register 0. Bit 0 in
FIOxCLRO register

corresponds to pin Px.0 ...

bit ¥ to pin Px.7.

Fast GFIO Port x output
Clear register 1. Bit 0 in
FIOXCLR1 register

corresponds to pin Px.8 ...

bit ¥ to pin Px.15.

Fast GPIO Port x output
Clear register 2. Bit 0 in
FIOxCLRZ register

corresponds o pin Px.16 ...

bit ¥ to pin Px.23.

Register
length (bits)
& access

8 (byte)

WO

8 (byte)
WO

8 (byte)
WO

Reset
value

Ox00

Ox00

0x00

PORTN Register
Address & Name

FIOCOCLRO - Ox2009 CO1C
FIO1CLRO - O0x2009 CO3C
FIOZCLRO - 0x2009 COSC
FIOZCLRO - 0x2009 CO7C
FIO4CLRO - 0x2009 COSC

FIOOCLRT - 0x2009 CO1D
FIO1CLR1 - 0x2009 CO3D
FIOZCLR1 - 0x2009 CO3D
FIO3CLR1 - 0x2009 CO7D
FIO4CLR1 - 0x2009 COSD

FIODCLRZ - 0x2009 CO1E
FIO1CLR2 - 0x2009 CO3E
FIO2CLRZ - 0x2009 CO3E
FIO3CLR2 - 0x2009 COTE
FIO4CLRZ - 0x2009 COSE




- 3.3 Registros de Configuracion de GPIO

4 Registro FIOCLR

FIOXCLR3 Fast GFIO Port x output
Clear register 3. Bit 0 in
FIOXCLRS3 register

corresponds to pin Px.24

bit 7 to pin Px.31.

FIOxCLEL Fast GPIO Port x output
Clear Lower half-word
register. Bit 0 in FIOxCLREL
register corresponds to pin
Px.0 .. bit 15 to pin Px.13.

FIOxCLRU Fast GPIO Port x oufput
Clear Upper half-word
register. Bit 0 in FIOxCLRU
register corresponds to pin
Px.1e . bit 15 1o Px .31,

8 (byte)
WO

16 (half-word)
WO

16 (half-word)
WO

Ox00

Ox0000

Ox0000

FIOOCLR3 - 0x2009 CO1F
FIOTCLR3 - 0x2009 CO3F
FIOZ2CLR3 - 0x2009 CO3SF
FIO2CLR3 - 0x2009 CO7F
FIO4CLR3 - 0x2009 CO9F

FIOOCLRL - Ox2009 CO1C
FIOTCLRL - Ox2009 CO3C
FIOZCLRL - 0x2009 CO3C
FIO3CLRL - 0x2009 CO7C
FIO4CLRL - Ox2009 C09C

FICOCLRU - 0x2009 CO1E
FIOTCLRU - 0x2009 CO3E
FIOZCLRU - 0x2009 COSE
FIO2CLRU - 0x2009 COVE
FIO4CLRU - 0x2009 COSE

Y |
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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
reqistros FIOPIN, FIOSET or FIOCLR.

Table 111. Fast GPIO port Mask register (FIOOMASK to FIO4MASK - addresses 0x2003% C010
to 0x2009 C030) bit description

Bit Symbol

310 FIOOMASK
FIOTMASK
FIOZMASK
FIO3MASK
FIO4MASK

Value Description

Fast GPIO physical pin access control.

Controlled pin is affected by writes to the port's FIOXSET,
FIOXCLR, and FIOxPIN register(s). Current state of the pin
can be read from the FIOxFIN register.

Controlled 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
slate of the physical pin.

Reset
value

0x0

% 5 Ulllvaisiudu
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