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BUS 32-bit ARM Cortex-M3 flashless MCU; up to 200 kB SRAM,;
Ethernet, two HS USB, LCD, and external memory controller
Rev. 6.7 — 14 March 2016 Product data sheet

1. General description

The LPC1850/30/20/10 are ARM Cortex-M3 based microcontrollers for embedded
applications. The ARM Cortex-M3 is a next generation core that offers system
enhancements such as low power consumption, enhanced debug features, and a high
level of support block integration.

The LPC1850/30/20/10 operate at CPU frequencies of up to 180 MHz. The ARM
Cortex-M3 CPU incorporates a 3-stage pipeline and uses a Harvard architecture with
separate local instruction and data buses as well as a third bus for peripherals. The ARM
Cortex-M3 CPU also includes an internal prefetch unit that supports speculative
branching.

The LPC1850/30/20/10 include up to 200 kB of on-chip SRAM, a quad SPI Flash
Interface (SPIFI), a State Configurable Timer/PWM (SCTimer/PWM) subsystem, two
High-speed USB controllers, Ethernet, LCD, an external memory controller, and multiple
digital and analog peripherals.

See Section 17 “References” for additional documentation.

2. Features and benefits

B Processor core

€ ARM Cortex-M3 processor (version r2pl), running at frequencies of up to
180 MHz.

€ ARM Cortex-M3 built-in Memory Protection Unit (MPU) supporting eight regions.

€ ARM Cortex-M3 built-in Nested Vectored Interrupt Controller (NVIC).

@ Non-maskable Interrupt (NMI) input.

@ JTAG and Serial Wire Debug, serial trace, eight breakpoints, and four watch points.

€ Enhanced Trace Module (ETM) and Enhanced Trace Buffer (ETB) support.

@ System tick timer.
B On-chip memory

€ 200 kB SRAM for code and data use.

€ Multiple SRAM blocks with separate bus access.

€ 64 kB ROM containing boot code and on-chip software drivers.

@ 64 bit + 256 bit One-Time Programmable (OTP) memory for general-purpose use.
B Clock generation unit

@ Crystal oscillator with an operating range of 1 MHz to 25 MHz.

€ 12 MHz internal RC oscillator trimmed to 1.5 % accuracy over temperature and
voltage.
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@ Ultra-low power RTC crystal oscillator.

@ Three PLLs allow CPU operation up to the maximum CPU rate without the need for
a high-frequency crystal. The second PLL is dedicated to the High-speed USB, the
third PLL can be used as audio PLL.

@ Clock output.

B Configurable digital peripherals:

@ State Configurable Timer (SCTimer/PWM) subsystem on AHB.

@ Global Input Multiplexer Array (GIMA) allows to cross-connect multiple inputs and
outputs to event driven peripherals like timers, SCTimer/PWM, and ADCO0/1.

B Serial interfaces:

@ Quad SPI Flash Interface (SPIFI) with 1-, 2-, or 4-bit data at rates of up to
52 MB per second.

€ 10/100T Ethernet MAC with RMII and MII interfaces and DMA support for high
throughput at low CPU load. Support for IEEE 1588 time stamping/advanced time
stamping (IEEE 1588-2008 v2).

€ One High-speed USB 2.0 Host/Device/OTG interface with DMA support and
on-chip high-speed PHY (USBO).

@ One High-speed USB 2.0 Host/Device interface with DMA support, on-chip
full-speed PHY and ULPI interface to an external high-speed PHY (USB1).

€ USB interface electrical test software included in ROM USB stack.

@ Four 550 UARTSs with DMA support: one UART with full modem interface; one
UART with IrDA interface; three USARTSs support UART synchronous mode and a
smart card interface conforming to 1ISO7816 specification.

€ Up to two C_CAN 2.0B controllers with one channel each. Use of C_CAN controller
excludes operation of all other peripherals connected to the same bus bridge See
Figure 1 and Ref. 2.

@ Two SSP controllers with FIFO and multi-protocol support. Both SSPs with DMA
support.

# One Fast-mode Plus 12C-bus interface with monitor mode and with open-drain 1/0
pins conforming to the full 12C-bus specification. Supports data rates of up to
1 Mbit/s.

@ One standard 12C-bus interface with monitor mode and standard I/O pins.

® Two IS interfaces with DMA support, each with one input and one output.

® Digital peripherals:

@ External Memory Controller (EMC) supporting external SRAM, ROM, NOR flash,
and SDRAM devices.

@ LCD controller with DMA support and a programmable display resolution of up to
1024 H x 768 V. Supports monochrome and color STN panels and TFT color
panels; supports 1/2/4/8 bpp Color Look-Up Table (CLUT) and 16/24-bit direct pixel
mapping.

@ Secure Digital Input Output (SD/MMC) card interface.

@ Eight-channel General-Purpose DMA controller can access all memories on the
AHB and all DMA-capable AHB slaves.

€ Up to 164 General-Purpose Input/Output (GPIO) pins with configurable
pull-up/pull-down resistors.

@ GPIO registers are located on the AHB for fast access. GPIO ports have DMA
support.

LPC1850_30_20_10 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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@ Up to eight GPIO pins can be selected from all GPIO pins as edge and level
sensitive interrupt sources.

€ Two GPIO group interrupt modules enable an interrupt based on a programmable
pattern of input states of a group of GPIO pins.

@ Four general-purpose timer/counters with capture and match capabilities.
€ One motor control PWM for three-phase motor control.

€ One Quadrature Encoder Interface (QEI).

@ Repetitive Interrupt timer (RI timer).

€ Windowed watchdog timer.

@ Ultra-low power Real-Time Clock (RTC) on separate power domain with 256 bytes
of battery powered backup registers.

@ Alarm timer; can be battery powered.
B Analog peripherals:
@ One 10-bit DAC with DMA support and a data conversion rate of 400 kSamples/s.

€ Two 10-bit ADCs with DMA support and a data conversion rate of 400 kSamples/s.
Up to eight input channels per ADC.

B Unique ID for each device.
B Power:
@ Single 3.3 V (2.2 V to 3.6 V) power supply with on-chip internal voltage regulator for
the core supply and the RTC power domain.
@ RTC power domain can be powered separately by a 3 V battery supply.
@ Four reduced power modes: Sleep, Deep-sleep, Power-down, and Deep
power-down.
@ Processor wake-up from Sleep mode via wake-up interrupts from various
peripherals.
€ Wake-up from Deep-sleep, Power-down, and Deep power-down modes via
external interrupts and interrupts generated by battery powered blocks in the RTC
power domain.
@ Brownout detect with four separate thresholds for interrupt and forced reset.
€ Power-On Reset (POR).
B Available as 144-pin LQFP packages and as 256-pin, 180-pin, and 100-pin BGA
packages.

3. Applications

LPC1850_30_20_10

B Industrial B RFID readers
B Consumer B e-Metering
B White goods

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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4. Ordering information

Table 1.

Ordering information

Type number Package

Name Description Version
LPC1850FET256 LBGA256 Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC1850FET180 TFBGA180 |Thin fine-pitch ball grid array package; 180 balls SOT570-3
LPC1830FET256 LBGA256 Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC1830FET180 TFBGA180 |Thin fine-pitch ball grid array package; 180 balls SOT570-3
LPC1830FET100 TFBGAL00 Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC1830FBD144 LQFP144 | Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC1820FET100 TFBGAL00 Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC1820FBD144 LQFP144 | Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC1810FET100 TFBGAL00 Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC1810FBD144 LQFP144 | Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1

4.1 Ordering options

Table 2.  Ordering options
Type number Total LCD Ethernet lUSBO USB1 ADC Motor  QEI GPIO | Package

SRAM (Host, (Host, channels control

Device, Device)/ PWM
OTG) ULPI
interface

LPC1850FET256 200kB yes yes yes yeslyes 8 yves  yes 164  LBGA256
LPC1850FET180 200kB |yes yes yes yeslyes |8 yes yes 118 TFBGA180
LPC1830FET256 200kB |no yes yes ‘yes/yes 8 byes byes 164 LBGA256
LPC1830FET180 200kB |no yes yes yeslyes |8 yes yes 118 TFBGA180
LPC1830FET100 200kB no  yes yes yesino 4 no no 49 TFBGAL00
LPC1830FBD144 200kB |no yes yes yes/no 8 yes no 83 LQFP144
LPC1820FET100 168kB no no yes no 4 no no 49 TFBGAL00
LPC1820FBD144 168 kB |no no yes no 8 yes no 83 LQFP144
LPC1810FET100 136kB no  no no no 7 no  no 49 TFBGA100
LPC1810FBD144 136 kB |no no no no 8 yes no 83 LQFP144

LPC1850_30_20_10 All information provided in this document is subject to legal disclaimers.
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5. Block diagram
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(1) Not available on all parts (see Table 2).
Fig 1. LPC1850/30/20/10 block diagram
LPC1850_30_20_10 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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6. Pinning information

6.1 Pinning
LPC1850/30FET256 LPC1850/30FET180
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Fig 2.  Pin configuration LBGA256 package Fig 3. Pin configuration TFBGA180 package
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Transparent top view

Fig 4. Pin configuration TFBGA100 package
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Fig 5. Pin configuration LQFP144 package

6.2 Pin description

On the LPC1850/30/20/10, digital pins are grouped into 16 ports, named PO to P9 and PA
to PF, with up to 20 pins used per port. Each digital pin can support up to eight different
digital functions, including General-Purpose I/O (GPIO), selectable through the System
Configuration Unit (SCU) registers. The pin hame is not indicative of the GPIO port
assigned to it.

Not all functions listed in Table 3 are available on all packages. See Table 2 for availability
of USBO, USB1, Ethernet, and LCD functions.

The parts contain two 10-bit ADCs (ADCO and ADC1). The input channels of ADCO and
ADC1 on dedicated pins and multiplexed pins are combined in such a way that all channel
0 inputs (named ADCO_0 and ADC1_0) are tied together and connected to both, channel
0 on ADCO and channel 0 on ADC1, channel 1 inputs (hamed ADCO_1 and ADC1_1) are
tied together and connected to channel 1 on ADCO and ADC1, and so forth. There are
eight ADC channels total for the two ADCs.

LPC1850_30_20_10 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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Table 3.  Pin description
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
© Ios) S <t S
Te} — — < —
N < < - 2
n 0o 0 o D @
n B B & g, &
= = g &
Multiplexed digital pins
PO_0O L3 K3 G2 32 @ N;PU I/O GPIOO[0] — General purpose digital input/output pin.

1/0 vSSPl_MISO — Master In Slave Out for SSP1.
| ENET_RXD1 — Ethernet receive data 1 (RMII/MII interface).
- R — Function reserved.

- R — Function reserved.
- R — Function reserved.

/0 12S0_TX_WS — Transmit Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.

/0 12S1_TX_WS — Transmit Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.

PO_1 M2 K2 GlL 34 @ N; PU 110 vGPIOO[l] — General purpose digital input/output pin.
/0 SSP1 MOSI — Master Out Slave in for SSP1.

| 'ENET_COL — Ethernet Collision detect (Ml interface).
- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

vENET_TX_EN — Ethernet transmit enable (RMII/MII
interface).

110 ’IZSl_TX_SDA — 12S1 transmit data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.

P10 P2 L1 H1 38 [@ N;PU I/O GPIO0[4] — General purpose digital input/output pin.
| CTIN_3 — SCTimer/PWM input 3. Capture input 1 of timer 1.
/0 ' EMC_A5 — External memory address line 5.

- R — Function reserved.

- R — Function reserved.
/0 |SSPO_SSEL — Slave Select for SSPO.
- R — Function reserved.

- R — Function reserved.

LPC1850_30_20_10 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
© (ee] o < ©
L0 — — < +—
N < < o %
< 0] (0] o o @
2 & 2 & g 2
4 ~ — 3 s &
P11 R2 N1 K2 42 [@ N;PU I/O GPIO0[8] — General purpose digital input/output pin. Boot pin
(see Table 5).
O | CTOUT_7 — SCTimer/PWM output 7. Match output 3 of

timer 1.

/0 EMC_A6 — External memory address line 6.
- R — Function reserved.

- R — Function reserved.
/0 |SSPO_MISO — Master In Slave Out for SSPO.
- R — Function reserved.

- R — Function reserved.

P12 R3 N2 K1 (43 |[@ N;PU I/O GPIO0[9] — General purpose digital input/output pin. Boot pin
(see Table 5).

O |CTOUT_6 — SCTimer/PWM output 6. Match output 2 of
timer 1.

1/0 YEMC_A7 — External memory address line 7.

- R — Function reserved.
- R— Function reserved.
/0 |SSPO_MOSI — Master Out Slave in for SSPO.
- R— Function reserved.

- R — Function reserved.

P13 P5 M2 J1 44 [ N; PU 110 FGPIOO[10] — General purpose digital input/output pin.
O |CTOUT_8 — SCTimer/PWM output 8. Match output 0 of
timer 2.

- R— Function reserved.

O |EMC_OE — LOW active Output Enable signal.

(@) vUSBO_INDl — USBO port indicator LED control output 1.
/0 |SSP1_MISO — Master In Slave Out for SSP1.

- R— Function reserved.

O | SD_RST — SD/MMC reset signal for MMC4.4 card.

P1 4 T3 P2 J2 47 @ N; PU 110 vGPIOO[ll] — General purpose digital input/output pin.
O |CTOUT_9 — SCTimer/PWM output 9. Match output 3 of
timer 3.

- R — Function reserved.

0] m — LOW active Byte Lane select signal 0.

O |USBO_INDO — USBO port indicator LED control output O.
110 SSPl_MOSI — Master Out Slave in for SSP1.

- R — Function reserved.

O >SD_VOLT1 — SD/MMC bus voltage select output 1.

LPC1850_30_20_10 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Symbol o o o Description
(o] (ee] o <t 5]
L0 — — < +—
N < < — 2
< 0] 0] o o @
2 & 2 & 2 2
4 ~ (= xd &
P15 R5 N3 J4 48 [@ N;PU I/O GPIO1[8] — General purpose digital input/output pin.

O |CTOUT_10 — SCTimer/PWM output 10. Match output 3 of
timer 3.

- R — Function reserved.

O |EMC_CS0 — LOW active Chip Select 0 signal.

| USBO_PWR_FAULT — Port power fault signal indicating
overcurrent condition; this signal monitors over-current on the
USB bus (external circuitry required to detect over-current
condition).

/0 |SSP1_SSEL — Slave Select for SSP1.

- R — Function reserved.

O | SD_POW — SD/MMC card power monitor output.

P1 6 T4 P3 K4 49 [@ N;PU I/O GPIO1[9] — General purpose digital input/output pin.

| CTIN_5 — SCTimer/PWM input 5. Capture input 2 of timer 2.

- R — Function reserved.

O |EMC_WE — LOW active Write Enable signal.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

/0 |SD_CMD — SD/MMC command signal.

P17 T5 N4 G4 |50 [@ N;PU I/O GPIO1[0] — General purpose digital input/output pin.

| Ul DSR — Data Set Ready input for UARTL.

O | CTOUT_13 — SCTimer/PWM output 13. Match output 3 of
timer 3.

/0 |[EMC_DO — External memory data line O.

O |USBO_PPWR — VBUS drive signal (towards external charge
pump or power management unit); indicates that VBUS must
be driven (active HIGH).

Add a pull-down resistor to disable the power switch at reset.
This signal has opposite polarity compared to the USB_PPWR
used on other NXP LPC parts.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

LPC1850_30_20_10 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
Product data sheet Rev. 6.7 — 14 March 2016 10 of 153



NXP Semiconductors LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Description

Symbol

-~ |Reset state

pepyE]

I TFBGA100
C

D LBGA256
< TFBGA180
9 LQFP144

S
z

P18

(&

GPIO1[1] — General purpose digital input/output pin.
O |U1_DTR — Data Terminal Ready output for UART1.

O | CTOUT_12 — SCTimer/PWM output 12. Match output 3 of
timer 3.

110 YEMC_Dl — External memory data line 1.
- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

(0] VSD_VOLTO — SD/MMC bus voltage select output 0.
P1_9 T7 N5 |J5 |52 24 N;PU I/O GPIO1[2] — General purpose digital input/output pin.
(0] vU1_RTS — Request to Send output for UART1.

O |CTOUT_11 — SCTimer/PWM output 11. Match output 3 of
timer 2.

/0 YEMC_DZ — External memory data line 2.
- R — Function reserved.

)

- R — Function reserved.

- R — Function reserved.

/O SD_DATO — SD/MMC data bus line 0.

P1_10 R8 N6 H6 53 | |N;PU I/O GPIO1[3] — General purpose digital input/output pin.
| UL_RI— Ring Indicator input for UARTL.

O |CTOUT_14 — SCTimer/PWM output 14. Match output 2 of
timer 3.

/0 EMC_D3 — External memory data line 3.
- R — Function reserved.

- R — Function reserved.

- R— Function reserved.

/0 | SD_DAT1 — SD/MMC data bus line 1.

P1 11 T9 P8 J7 55 [ N; PU 110 iGPI01[4] — General purpose digital input/output pin.
| U1_CTS — Clear to Send input for UART1.

O >CTOUT_15 — SCTimer/PWM output 15. Match output 3 of
timer 3.

/0 |[EMC_D4 — External memory data line 4.
- R — Function reserved.

- R — Function reserved.
- R — Function reserved.
/0 |SD_DAT2 — SD/MMC data bus line 2.

LPC1850_30_20_10 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Symbol

Description

Z LBGA256

P1 12

T TFBGA180

% TFBGA100

9 LQFP144

-~ |Reset state

pepyE]

c
o Type

S
z

GPIO1[5] — General purpose digital input/output pin.

Ul DCD — Data Carrier Detect input for UARTL.

/10

R — Function reserved.

iEMC_D5 — External memory data line 5.

TO_CAP1 — Capture input 1 of timer 0.

R — Function reserved.

R — Function reserved.

'SD_DAT3 — SD/MMC data bus line 3.

P1_13 R10

L8

H8

60

GPIO1[6] — General purpose digital input/output pin.

Ul _TXD — Transmitter output for UART1.

R — Function reserved.

iEMC_D6 — External memory data line 6.

TO_CAPO — Capture input 0 of timer 0.

R — Function reserved.

R — Function reserved.

SD_CD — SD/MMC card detect input.

P1_14 R11

K7

J8

61

[~
z
T
C
=
@)

GPIO1[7] — General purpose digital input/output pin.

Ul _RXD — Receiver input for UART1.

R — Function reserved.

EMC_D7 — External memory data line 7.

TO_MAT2 — Match output 2 of timer 0.

R — Function reserved.

R — Function reserved.

R — Function reserved.

P1_15 T12

P11

K8

62

S

Lzl 'N; PU [1/O
O

GPIOO0[2] — General purpose digital input/output pin.

U2_TXD — Transmitter output for USART2.

R — Function reserved.

iENET_RXDO — Ethernet receive data 0 (RMII/MII interface).

TO_MAT1 — Match output 1 of timer 0.

R — Function reserved.

R — Function reserved.

R — Function reserved.

LPC1850_30_20_10
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NXP Semiconductors

Table 3. Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
(o] (ee] o <t 5]
L0 — — < +—
N < < — 2
< 0] 0] o o @
2 & 2 & 2 2
4 ~ (= xd &

P1_16 M7 L5 H9 64 [@ N;PU I/O GPIOO[3] — General purpose digital input/output pin.

| U2_RXD — Receiver input for USART2.

- R — Function reserved.

| ENET_CRS — Ethernet Carrier Sense (Mll interface).

O | TO_MATO — Match output O of timer O.

- R — Function reserved.

- R — Function reserved.

| ENET_RX_DV — Ethernet Receive Data Valid (RMII/MII
interface).

P1_17 M8 L6 H10 66 Bl |N;PU I/O GPIOO0[12] — General purpose digital input/output pin.

/0 |U2_UCLK — Serial clock input/output for USART2 in
synchronous mode.

- R — Function reserved.

/0 |[ENET_MDIO — Ethernet MIIM data input and output.

| TO_CAP3 — Capture input 3 of timer 0.

O |CAN1_TD — CAN1 transmitter output.

- R — Function reserved.

- R — Function reserved.

P1_18 N12 'N10 J10 |67 |[@ N;PU [I/O |GPIO0[13] — General purpose digital input/output pin.

/0 |U2_DIR — RS-485/EIA-485 output enable/direction control for
USART2.

- R — Function reserved.

O | ENET_TXDO — Ethernet transmit data 0 (RMII/MII interface).

O | TO_MAT3 — Match output 3 of timer O.

| CAN1_RD — CANL1 receiver input.

- R — Function reserved.

- R — Function reserved.

P1 19 M11 N9 K9 (68 |[@ N;PU I ENET_TX_CLK (ENET_REF_CLK) — Ethernet Transmit
Clock (Mll interface) or Ethernet Reference Clock (RMII
interface).

/0 |SSP1_SCK — Serial clock for SSP1.

- R — Function reserved.

- R — Function reserved.

O | CLKOUT — Clock output pin.

- R — Function reserved.

O 12S0_RX_MCLK — I2S receive master clock.

/10 12S1_TX_SCK — Transmit Clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.
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NXP Semiconductors LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
© (ee] o < ©
L0 — — < +—
N < < o %
< 0] (0] o o @
2 & 2 & g 2
4 ~ — 3 s &
P1_20 M10 J10 K10 70 [&@ N;PU /O GPIO0[15] — General purpose digital input/output pin.
/0 SSP1 SSEL — Slave Select for SSP1.

R — Function reserved.
O | ENET_TXD1 — Ethernet transmit data 1 (RMII/MII interface).
| TO_CAP2 — Capture input 2 of timer 0.

- R — Function reserved.

- R — Function reserved.

- R— Function reserved.

P2_0 T16 N14 G10 75 [@ N;PU - R — Function reserved.

@) ’UO_TXD — Transmitter output for USARTO.

/0 EMC_A13 — External memory address line 13.

@) USBO_PPWR — VBUS drive signal (towards external charge
pump or power management unit); indicates that VBUS must
be driven (active high).

Add a pull-down resistor to disable the power switch at reset.
This signal has opposite polarity compared to the USB_PPWR
used on other NXP LPC parts.

1/0 | GPIO5[0] — General purpose digital input/output pin.

- R— Function reserved.

| T3_CAPO — Capture input 0 of timer 3.

O ENET_MDC — Ethernet MIIM clock.

P2_1 N15 M13 G7 81 & N;PU - R — Function reserved.

| UO_RXD — Receiver input for USARTO.

/0 [EMC_A12 — External memory address line 12.

| USBO_PWR_FAULT — Port power fault signal indicating
overcurrent condition; this signal monitors over-current on the
USB bus (external circuitry required to detect over-current
condition).

110 vGPIOS[l] — General purpose digital input/output pin.

- R — Function reserved.
| T3_CAP1 — Capture input 1 of timer 3.
- R — Function reserved.
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NXP Semiconductors

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Symbol o o o Description
(o] (ee] o <t 5]
el - — J I
N < < - %
< (O] g a o) @
2 B B & 2_ 2
a = [ 3 &
P2_2 M15 L13 F5 84 |[&2 N;PU - R — Function reserved.

1/0 |UO_UCLK — Serial clock input/output for USARTO in
synchronous mode.

/0 [EMC_A11 — External memory address line 11.

O |USBO_IND1 — USBO port indicator LED control output 1.

/0 | GPIO5[2] — General purpose digital input/output pin.

| CTIN_6 — SCTimer/PWM input 6. Capture input 1 of timer 3.

| T3_CAP2 — Capture input 2 of timer 3.

- R — Function reserved.

P2_3 J12 |G11 D8 87 Bl N;PU - R — Function reserved.

I/0 12C1_SDA — I2C1 data input/output (this pin does not use a
specialized 12C pad).

O |U3_TXD — Transmitter output for USART3.

| CTIN_1 — SCTimer/PWM input 1. Capture input 1 of timer O.
Capture input 1 of timer 2.

1/0 | GPIO5[3] — General purpose digital input/output pin.

- R — Function reserved.

O | T3_MATO — Match output O of timer 3.

O |USBO_PPWR — VBUS drive signal (towards external charge
pump or power management unit); indicates that VBUS must
be driven (active HIGH).

Add a pull-down resistor to disable the power switch at reset.
This signal has opposite polarity compared to the USB_PPWR
used on other NXP LPC parts.

P2 4 K11 L9 D9 88 [B N;PU - R — Function reserved.

I/0 12C1_SCL — I2C1 clock input/output (this pin does not use a
specialized 12C pad).

| U3_RXD — Receiver input for USARTS3.

| CTIN_O0 — SCTimer/PWM input 0. Capture input 0 of timer O,
1,23

1/0 | GPIO5[4] — General purpose digital input/output pin.

- R — Function reserved.

O | T3_MAT1 — Match output 1 of timer 3.

| USBO_PWR_FAULT — Port power fault signal indicating
overcurrent condition; this signal monitors over-current on the
USB bus (external circuitry required to detect over-current
condition).
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NXP Semiconductors

Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

Type

Description

-~ 'Reset state

pepyE]

O TFBGA100
C

X LBGA256
S [ TFBGA180
Q |LQFP144

2

3
z

P25 4 0

>CTIN_2 — SCTimer/PWM input 2. Capture input 2 of timer 0.

R — Function reserved.

USB1_VBUS — Monitors the presence of USB1 bus power.
Note: This signal must be HIGH for USB reset to occur.

I/0

vGPI05[5] — General purpose digital input/output pin.

ADCTRIG1 — ADC trigger input 1.

o

vT3_MAT2 — Match output 2 of timer 3.

R — Function reserved.

P2 6 K16 J14 G9 95 @ N;PU -

output 0.

USBO_INDO — USBO port indicator LED control

R — Function reserved.

/10

UO_DIR — RS-485/EIA-485 output enable/direction control for
USARTO.

I/0

USBO_INDO — USBO port indicator LED control

EMC_A10 — External memory address line 10.

output 0.

/0

'CTIN_7 — SCTimer/PWM input 7.

GPIO5[6] — General purpose digital input/output pin.

R — Function reserved.

T3_CAP3 — Capture input 3 of timer 3.

P2_7 H14 G12 C10 96 @ N;PU IO

GPIOO0[7] — General purpose digital input/output pin. ISP
entry pin. If this pin is pulled LOW at reset, the part enters ISP
mode using USARTO.

1/0

>U3_UCLK — Serial clock input/output for USART3 in

CTOUT_1 — SCTimer/PWM output 1. Match output 3 of
timer 3.

synchronous mode.

/0

R — Function reserved.

EMC_A9 — External memory address line 9.

vT3_MAT3 — Match output 3 of timer 3.

R — Function reserved.

R — Function reserved.
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NXP Semiconductors

Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

Type

Description

-~ 'Reset state

pepyE]

Q TFBGA100
C

S ILBGA256
I TFBGA180
8 ILQFP144

4

S
z

P2 8 6

>CTOUT_O — SCTimer/PWM output 0. Match output O of

R — Function reserved. Boot pin (see Table 5)

timer 0.

/0

o

U3_DIR — RS-485/EIA-485 output enable/direction control for
USARTS3.

EMC_A8 — External memory address line 8.

/0

GPIO5[7] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

R — Function reserved.

P2_9 H16 G14 B10 102 [ |N;PU /O

GPI01[10] — General purpose digital input/output pin. Boot
pin (see Table 5).

1/0

'U3_BAUD — Baud pin for USART3.

CTOUT_3 — SCTimer/PWM output 3. Match output 3 of
timer 0.

/0

R — Function reserved.

EMC_AO — External memory address line 0.

R — Function reserved.

R — Function reserved.

P2 10 G16 F14 E8 104 1@ N;PU 1O

FGPIOO[14] — General purpose digital input/output pin.

R — Function reserved.

vU2_TXD — Transmitter output for USART2.

CTOUT_2 — SCTimer/PWM output 2. Match output 2 of
timer O.

R — Function reserved.

EMC_A1 — External memory address line 1.

R — Function reserved.

R — Function reserved.

P2 11 F16 E13 A9 105 [@ N;PU 1O

vGPIOl[ll] — General purpose digital input/output pin.

R — Function reserved.

CTOUT_5 — SCTimer/PWM output 5. Match output 3 of
timer 3.

iEMC_AZ — External memory address line 2.

U2_RXD — Receiver input for USART2.

R — Function reserved.

R — Function reserved.

R — Function reserved.

R — Function reserved.
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NXP Semiconductors

Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

Description

M LBGA256
O TFBGA180
® TFBGA100
5 LQFP144

P2 12 5 3 6

-~ |Reset state

pepyE]

S
-
c

>CTOUT_4 — SCTimer/PWM output 4. Match output 3 of

GPIO1[12] — General purpose digital input/output pin.

timer 3.

YEMC_A3 — External memory address line 3.

R — Function reserved.

R — Function reserved.

R — Function reserved.

VU2_UCLK — Serial clock input/output for USART2 in

R — Function reserved.

synchronous mode.

P2_13 Cl6 E14 Al10 108

P3.0 F13 D12 A8 112

VCTIN_4 — SCTimer/PWM input 4. Capture input 2 of timer 1.

GPI0O1[13] — General purpose digital input/output pin.

YEMC_A4 — External memory address line 4.

R — Function reserved.

R — Function reserved.

R — Function reserved.

1/0

2 N;PU I/O

YU2_DIR — RS-485/EIA-485 output enable/direction control for

>I280_RX_SCK — 12S receive clock. It is driven by the master

R — Function reserved.
USART2.

and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.

I/0

vIZSO_TX_SCK — Transmit Clock. It is driven by the master

FIZSO_TX_MCLK — 128 transmit master clock.

12S0_RX_MCLK — I2S receive master clock.

and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.

R — Function reserved.

SSP0O_SCK — Serial clock for SSPO.

R — Function reserved.

R — Function reserved.
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NXP Semiconductors

Table 3. Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
(o] (ee] o <t 5]
Lo — — < —
N < < - %
< 0 O o © @
a B B & 5., &
3 = [ 3 &
P31 G1l D10 F7 114 [@ N;PU /O 12S0_TX_WS — Transmit Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.
/0 12S0_RX_WS — Receive Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the 12S-bus specification.
| CANO_RD — CAN receiver input.
O |USB1_IND1 — USB1 Port indicator LED control output 1.
/0 | GPIO5[8] — General purpose digital input/output pin.
- R — Function reserved.
O |LCD_VD15— LCD data.
- R — Function reserved.
P3 2 F11 D9 G6 116 [@ OL; /O 12S0_TX_SDA — I2S transmit data. It is driven by the
PU transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.
I/0O 12S0_RX_SDA — I2S receive data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.
O |CANO_TD — CAN transmitter output.
O |USB1_INDO — USBL1 Port indicator LED control output O.
1/10 | GPIO5[9] — General purpose digital input/output pin.
- R — Function reserved.
O |LCD_VD1l4 — LCD data.
- R — Function reserved.
P3_3 B14 B13 |A7 118 4 |N:PU - R — Function reserved.
- R — Function reserved.
/0 |SSPO_SCK — Serial clock for SSPO.
O | SPIFI_SCK — Serial clock for SPIFI.
O | CGU_OUT1 — CGU spare clock output 1.
- R — Function reserved.
O 12S0_TX_MCLK — I2S transmit master clock.
/10 12S1_TX_SCK — Transmit Clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.
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NXP Semiconductors LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
© (ee] o < ©
L0 — — < +—
N < < — 2
< 0] (0] o & @
2 B B & 2_ 2
- ~ ~ art s &
P3_4 Al5 C14 B8 119 |@ |N;PU I/0 GPIO1[14] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.
/0 | SPIFI_SIO3 — /O lane 3 for SPIFI.
O U1_TXD — Transmitter output for UART1.

110 >I230_TX_WS — Transmit Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the 12S-bus specification.

I/0 12S1_RX_SDA — I2S1 receive data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.

O |LCD_VD13 — LCD data.
P3 5 Cl2 Ci11 |B7 121 [2@ N;PU I/O GPIO1[15] — General purpose digital input/output pin.
- R — Function reserved.

- YR — Function reserved.
1/0 | SPIFI_SIO2 — I/O lane 2 for SPIFI.
| Ul _RXD — Receiver input for UART1.

I/0O 12S0_TX_SDA — I2S transmit data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.

/0 12S1_RX_WS — Receive Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.

O LCD VD12 — LCD data.

P3_6 B13 B12 C7 (122 |[2 |N;PU [I/O |GPIO0[6] — General purpose digital input/output pin.

- R— Function reserved.

/0 |SSPO_SSEL — Slave Select for SSPO.

1/0 vSPIFI_MISO — Input 1 in SPIFI quad mode; SPIFI output 101.
- R — Function reserved.

/O SSPO_MISO — Master In Slave Out for SSPO.

- R — Function reserved.

- R— Function reserved.

P3_7 Cll C10 D7 123 [& N:PU - R — Function reserved.

- R— Function reserved.

/0 |SSPO_MISO — Master In Slave Out for SSPO.

110 vSPIFI_MOSI — Input 0 in SPIFI quad mode; SPIFI output 100.
1/0 | GPIO5[10] — General purpose digital input/output pin.

/0 SSPO_MOSI — Master Out Slave in for SSPO.

- R — Function reserved.

- R — Function reserved.
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NXP Semiconductors LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
(o] (ee] o <t 5]
L0 — — < +—
N < < o n
< ) 0} o 0 °
2 |2 B |5 2 |z
4 = — 3 xa 2
P3_8 C10 C9 E7 124 21 |N;PU - R — Function reserved.

- R— Function reserved.

/0 |SSPO_MOSI — Master Out Slave in for SSPO.

110 SPIFI_CS — SPIFI serial flash chip select.

/0 GPIO5[11] — General purpose digital input/output pin.
110 SSPO_SSEL — Slave Select for SSPO.

- R — Function reserved.

- iR — Function reserved.

P4 0 D5 D4 |- 1 2 IN; PU I/O GPIO2[0] — General purpose digital input/output pin.
(@] MCOAO — Motor control PWM channel 0, output A.

| NMI — External interrupt input to NMI.

- R — Function reserved.

- R — Function reserved.
(0] LCD_VD13 — LCD data.

/0 |U3_UCLK — Serial clock input/output for USART3 in
synchronous mode.

- R — Function reserved.

P4 1 Al D3 |- 3 Bl IN; PU 1/0 GPIO2[1] — General purpose digital input/output pin.
O |CTOUT_1 — SCTimer/PWM output 3. Match output 3 of
timer 3.

(0] LCD_VDO — LCD data.
R — Function reserved.

R — Function reserved.

LCD_VD19 — LCD data.

U3_TXD — Transmitter output for USART3.

| vENET_COL — Ethernet Collision detect (MIl interface).

Al |ADCO_1 — ADCO0 and ADC1, input channel 1. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

O O

P4_2 D3 A2 |- 8 2 IN; PU 1/O0 GPIO2[2] — General purpose digital input/output pin.
O | CTOUT_0 — SCTimer/PWM output 0. Match output 0 of
timer 0.

(0] LCD_VD3 — LCD data.
- R — Function reserved.

- R — Function reserved.

O LCD VD12 — LCD data.

| U3_RXD — Receiver input for USARTS3.
- R— Function reserved.
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NXP Semiconductors

Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

TFBGA100

Description

-~ |Reset state

pepyE]

Q LBGA256
@ TFBGA180
C

~ LQFP144
(@

z

o Type

P4_3

>CTOUT_3 — SCTimer/PWM output 3. Match output 3 of

GPI02[3] — General purpose digital input/output pin.

timer 0.

R — Function reserved.

LCD_VD2 — LCD data.

LCD_VD21 — LCD data.

R — Function reserved.

/10

R — Function reserved.

U3 _BAUD — Baud pin for USARTS3.

Al

ADCO_0 — ADCO and ADC1, input channel shared with DAC
output. Configure the pin as GPIO input and use the ADC
function select register in the SCU to select the ADC.

P4_4 Bl Al - 9 Bl IN; PU 11O

>CTOUT_2 — SCTimer/PWM output 2. Match output 2 of

GPI102[4] — General purpose digital input/output pin.

timer 0.

R — Function reserved.

LCD_VD1 — LCD data.

LCD_VD20 — LCD data.

R — Function reserved.

/10

R — Function reserved.

U3_DIR — RS-485/EIA-485 output enable/direction control for
USARTS3.

AO

DAC — DAC output. Shared between 10-bit ADCO0/1 and
DAC. Configure the pin as GPIO input and use the analog
function select register in the SCU to select the DAC.

P4_5 D2 cz2 - 10 & IN;PU /O

GPIO2[5] — General purpose digital input/output pin.

CTOUT_5 — SCTimer/PWM output 5. Match output 3 of
timer 3.

LCD_FP — Frame pulse (STN). Vertical synchronization pulse
(TFT).

R — Function reserved.

R — Function reserved.

R — Function reserved.

R — Function reserved.

R — Function reserved.
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NXP Semiconductors LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
© (ee] o < ©
L0 — — < +—
N < < — 2
< 0] 0] o o @
2 B B & 2 2
- ~ ~ art s &
P4 6 C1 B1 |- 11 [ N;PU I/O |GPIO2[6] — General purpose digital input/output pin.
O |CTOUT_4 — SCTimer/PWM output 4. Match output 3 of
timer 3.
O |LCD_ENAB/LCDM — STN AC bias drive or TFT data enable
input.

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

P4 7 H4 F4 - 14 |[@ 'O;PU O |LCD _DCLK — LCD panel clock.

| 'GP_CLKIN — General-purpose clock input to the CGU.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.

/10 12S1_TX_SCK — Transmit Clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.

1/10 12S0_TX_SCK — Transmit Clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.

P4_8 E2 D2 - 15 & N;PU - R — Function reserved.

| >CTIN_5 — SCTimer/PWM input 5. Capture input 2 of timer 2.
O |LCD_VD9 — LCD data.

- R— Function reserved.

/0 GPIO5[12] — General purpose digital input/output pin.

O LCD VD22 — LCD data.

O CAN1_TD — CANL1 transmitter output.

- R— Function reserved.

P4 9 L2 J2 |- 33 [@ N;PU - R — Function reserved.

| >CTIN_6 — SCTimer/PWM input 6. Capture input 1 of timer 3.
O | LCD_VD11 — LCD data.

- R— Function reserved.

1/0 | GPIO5[13] — General purpose digital input/output pin.

O LCD VD15 — LCD data.

| CAN1_RD — CANL1 receiver input.

- R — Function reserved.
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Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

TFBGA100
Type

Description

-~ 'Reset state

pepyE]

% TFBGA180
C

< LBGA256

w
% LQFP144

S
z

P4_10

>CTIN_2 — SCTimer/PWM input 2. Capture input 2 of timer 0.

R — Function reserved.

R — Function reserved.

LCD_VD10 — LCD data.

LCD_VD14 — LCD data.

GPIO5[14] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

P5_0 N3 L2 - 37 @ IN;PU 1O

MCOBZ — Motor control PWM channel 2, output B.

GPI02[9] — General purpose digital input/output pin.

110

R — Function reserved.

EMC_D12 — External memory data line 12.

’Tl_CAPO — Capture input O of timer 1.

U1l_DSR — Data Set Ready input for UART1.

R — Function reserved.

R — Function reserved.

P5_1 P3 M1 |- 39 @ |N;PU 1O

GPI102[10] — General purpose digital input/output pin.

MCI2 — Motor control PWM channel 2, input.

I/0

R — Function reserved.

EMC_D13 — External memory data line 13.

le_CAPl — Capture input 1 of timer 1.

Ul DTR — Data Terminal Ready output for UART1. Can also
be configured to be an RS-485/EIA-485 output enable signal
for UART1.

R — Function reserved.

R — Function reserved.

P5_2 R4 M3 - 46 |[@ N;PU I/O

'MCI1 — Motor control PWM channel 1, input.

GPIO2[11] — General purpose digital input/output pin.

/0

R — Function reserved.

EMC_D14 — External memory data line 14.

Ul RTS — Request to Send output for UART1. Can also be
configured to be an RS-485/EIA-485 output enable signal for
UARTL.

R — Function reserved.

T1_CAP2 — Capture input 2 of timer 1.

R — Function reserved.
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Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol © = = < % Description
& g 2 3 Iz
5 & B & % 2
I L = 1 cg &
P5_3 T8 P6 - 54 |[@ N;PU I/0 GPIO2[12] — General purpose digital input/output pin.
| MCIO — Motor control PWM channel 0, input.
/0 EMC_D15 — External memory data line 15.
- R— Function reserved.
| U1_RI — Ring Indicator input for UART1.
| ’Tl_CAPS — Capture input 3 of timer 1.
- R — Function reserved.
- R— Function reserved.
P5_4 P9 N7 - 57 @ N;PU I/0 GPIO2[13] — General purpose digital input/output pin.
(@] MCOBO — Motor control PWM channel 0, output B.
/0 EMC_D8 — External memory data line 8.
- R— Function reserved.
| U1_CTS — Clear to Send input for UART1.
(0] ’Tl_MATO — Match output O of timer 1.
- R — Function reserved.
- R— Function reserved.
P5 5 P10 N8 |- 58 |2 |N;PU I/O GPIO2[14] — General purpose digital input/output pin.
(@] iMCOAl — Motor control PWM channel 1, output A.
/O EMC_D9 — External memory data line 9.
- R— Function reserved.
| U1l_DCD — Data Carrier Detect input for UART1.
0] ’Tl_MATl — Match output 1 of timer 1.
- R — Function reserved.
- R— Function reserved.
P5 6 T13 |M11 |- 63 |2 |N;PU I/O GPIO2[15] — General purpose digital input/output pin.
(@] iMCOBl — Motor control PWM channel 1, output B.
/0 EMC_D10 — External memory data line 10.
- R— Function reserved.
O U1_TXD — Transmitter output for UART1.
(@) ’Tl_MATZ — Match output 2 of timer 1.
- R — Function reserved.
- R— Function reserved.

LPC1850_30_20_10

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All

rights reserved.

Product data sheet

Rev. 6.7 — 14 March 2016

25 of 153



NXP Semiconductors

Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

TFBGA100

Description

-~ |Reset state

pepyE]

Z TFBGA180
C

X LBGA256
2 LQFP144

2 1

S
z

P5_7

GPI02[7] — General purpose digital input/output pin.

MCOA2 — Motor control PWM channel 2, output A.

R — Function reserved.

EMC_D11 — External memory data line 11.

’Tl_MATS — Match output 3 of timer 1.

U1_RXD — Receiver input for UART1.

R — Function reserved.

R — Function reserved.

P6_0 M12 M10 H7 (73 @ N;PU |-

>I280_RX_MCLK — 12S receive master clock.

R — Function reserved.

R — Function reserved.

R — Function reserved.

R — Function reserved.

12S0_RX_SCK — Receive Clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.

R — Function reserved.

R — Function reserved.

P6_1 R15 P14 G5 (74 [& |N;PU /O

'EMC_DYCS1 — SDRAM chip select 1.

GPIO3[0] — General purpose digital input/output pin.

/0

UO_UCLK — Serial clock input/output for USARTO in
synchronous mode.

I/0

R — Function reserved.

12S0_RX_WS — Receive Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.

R — Function reserved.

T2_CAPO — Capture input 2 of timer 2.

P6_2 113 K11 J9 78 @ N;PU IO

vGPIO3[1] — General purpose digital input/output pin.

R — Function reserved.

1/0

/0

YUO_DIR — RS-485/EIA-485 output enable/direction control for

>I280_RX_SDA — 12S Receive data. It is driven by the

EMC_CKEOUT1 — SDRAM clock enable 1.
USARTO.

transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.

vT2_CAP1 — Capture input 1 of timer 2.

R — Function reserved.

R — Function reserved.

R — Function reserved.
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Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Symbol o o o Description
(o] (ee] o <t 5]
L0 — — < +—
N < < — 2
< 0] 0] o o @
2 & 2 & 2 2
4 ~ (= xd &
P6_3 P15 N13 |- 79 |2 IN;PU I/O GPIO3[2] — General purpose digital input/output pin.

O |USBO_PPWR — VBUS drive signal (towards external charge
pump or power management unit); indicates that the VBUS
signal must be driven (active HIGH).

Add a pull-down resistor to disable the power switch at reset.
This signal has opposite polarity compared to the USB_PPWR
used on other NXP LPC parts.

- R — Function reserved.

O EMC_CS1— LOW active Chip Select 1 signal.

- R — Function reserved.

| T2_CAP2 — Capture input 2 of timer 2.

- R — Function reserved.

- R — Function reserved.

P6_4 R16 M14 F6 (80 |[@ |N;PU [I/O |GPIO3[3] — General purpose digital input/output pin.

| CTIN_6 — SCTimer/PWM input 6. Capture input 1 of timer 3.

O |UO_TXD — Transmitter output for USARTO.

O | EMC_CAS — LOW active SDRAM Column Address Strobe.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

P6_5 P16 L14 F9 (82 |[@ |N;PU [I/O |GPIO3[4] — General purpose digital input/output pin.

O | CTOUT_6 — SCTimer/PWM output 6. Match output 2 of timer
1.

| >UO_RXD — Receiver input for USARTO.

O EMC_RAS — LOW active SDRAM Row Address Strobe.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.
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NXP Semiconductors LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Description

Symbol

TFBGA100

-~ |Reset state

pepyE]

% TFBGA180
C

. LBGAZ256
% LQFP144

o Type

4 2

S
z

P6_6 GPIOO0[5] — General purpose digital input/output pin.

0] EMC_BLSl — LOW active Byte Lane select signal 1.
R — Function reserved.

| USBO_PWR_FAULT — Port power fault signal indicating
overcurrent condition; this signal monitors over-current on the
USB bus (external circuitry required to detect over-current
condition).

- iR — Function reserved.
| T2_CAP3 — Capture input 3 of timer 2.

- R — Function reserved.

- R — Function reserved.

P6_7 J13 H11 - 85 @ N;PU - R — Function reserved.

/0 EMC_A15 — External memory address line 15.

- iR — Function reserved.

O |USBO_IND1 — USBO port indicator LED control output 1.
110 iGPI05[15] — General purpose digital input/output pin.

O | T2_MATO — Match output O of timer 2.

- R — Function reserved.

- R — Function reserved.

P6_8 H13 F12 - 8 @ N;PU - R — Function reserved.

/0 EMC_A14 — External memory address line 14.

- R— Function reserved.

O |USBO_INDO — USBO port indicator LED control output 0.
110 iGPI05[16] — General purpose digital input/output pin.

O | T2_MAT1 — Match output 1 of timer 2.

- R — Function reserved.

- R — Function reserved.
P6_9 J15 H13 F8 97 @ N;PU I/0 GPIO3[5] — General purpose digital input/output pin.
- R — Function reserved.

- R— Function reserved.
O EMC_DYCSO0 — SDRAM chip select 0.
- R— Function reserved.
O | T2_MAT2 — Match output 2 of timer 2.

- R — Function reserved.

- R — Function reserved.
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NXP Semiconductors LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol Description

TFBGA100

-~ |Reset state

pepyE]

@ TFBGA180
c

T LBGA256
5 LQFP144

o Type

0 &

z

P6_10 5 3 GPIO3[6] — General purpose digital input/output pin.

(@] MCABORT — Motor control PWM, LOW-active fast abort.
R — Function reserved.

(0] iEMC_DQMOUTl — Data mask 1 used with SDRAM and
static devices.

- R — Function reserved.
- R — Function reserved.

- R — Function reserved.
- R— Function reserved.
P6_11 H12 F11 €9 (101 |[@ |N;PU [I/O |GPIO3[7] — General purpose digital input/output pin.
- R— Function reserved.

- R — Function reserved.

O EMC_CKEOUTO — SDRAM clock enable 0.
- R — Function reserved.

(0] vT2_MAT3 — Match output 3 of timer 2.

- R — Function reserved.

- R — Function reserved.

P6_12 G15 F13 |- 103 |[@ |N;PU [I/O |GPIO2[8] — General purpose digital input/output pin.
O | CTOUT_7 — SCTimer/PWM output 7. Match output 3 of
timer 1.

- R — Function reserved.

O EMC_DQMOUTO — Data mask 0 used with SDRAM and
static devices.

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.

- R — Function reserved.

P7_0 B16 Bl4 - 110 12 N; PU 110 iGPI03[8] — General purpose digital input/output pin.
O | CTOUT_14 — SCTimer/PWM output 14. Match output 2 of
timer 3.

- >R — Function reserved.
O | LCD_LE — Line end signal.
- R — Function reserved.

- R — Function reserved.
- R — Function reserved.

- R — Function reserved.
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Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

TFBGA100
LQFP144

Description

-~ |Reset state

pepyE]

Q TFBGA180
C

Q LBGA256
o Type

3 @

1
[ERN
[N

=

P71 4 3

>CTOUT_15 — SCTimer/PWM output 15. Match output 3 of

GPIO3[9] — General purpose digital input/output pin.

timer 3.

/0

12S0_TX_WS — Transmit Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.

o

LCD_VD7 — LCD data.

LCD_VD19 — LCD data.

’U2_TXD — Transmitter output for USART2.

R — Function reserved.

P7 2 Al6  Al4 115 @ N;PU 10

iGPI03[10] — General purpose digital input/output pin.

R — Function reserved.

/0

’IZSO_TX_SDA — I2S transmit data. It is driven by the

CTIN_4 — SCTimer/PWM input 4. Capture input 2 of timer 1.

transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.

@]

LCD_VD6 — LCD data.

LCD_VD18 — LCD data.

vU2_RXD — Receiver input for USART2.

R — Function reserved.

117 @ N:PU I/O

P7 3 c13 C12

vGPIO3[11] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

CTIN_3 — SCTimer/PWM input 3. Capture input 1 of timer 1.

O O

LCD_VD5 — LCD data.

LCD_VD17 — LCD data.

R — Function reserved.

R — Function reserved.

R — Function reserved.
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32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol Description

TFBGA100

-~ |Reset state

pepyE]

Q LBGA256
Q TFBGAL180
C

5 LQFP144
o Type

2 B

z

P7_4 GPI03[12] — General purpose digital input/output pin.

>CTOUT_13 — SCTimer/PWM output 13. Match output 3 of
timer 3.

@]

- R — Function reserved.

LCD_VD16 — LCD data.

LCD_VD4 — LCD data.
TRACEDATA[0] — Trace data, bit 0.
- R — Function reserved.

O O O

R — Function reserved.

Al |ADCO_4 — ADCO0 and ADC1, input channel 4. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

P7 5 A7 A7 |- 133 BBl N; PU I/O GPIO3[13] — General purpose digital input/output pin.

@) >CTOUT_12 — SCTimer/PWM output 12. Match output 3 of
timer 3.

- R — Function reserved.

O LCD_VD8— LCD data.

O |LCD_VD23 — LCD data.

O TRACEDATA[1] — Trace data, bit 1.
- R — Function reserved.

- R — Function reserved.

Al |ADCO_3 — ADCO0 and ADC1, input channel 3. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

P7_6 C7 F5 |- 134 [21 N;PU /0 GPIO3[14] — General purpose digital input/output pin.

@) >CTOUT_11 — SCTimer/PWM output 1. Match output 3 of
timer 2.

- R — Function reserved.

(0] FLCD_LP — Line synchronization pulse (STN). Horizontal
synchronization pulse (TFT).

- R — Function reserved.
O TRACEDATA[2] — Trace data, bit 2.
- R — Function reserved.

- R — Function reserved.
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32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Description

Symbol

TFBGA100

-~ |Reset state

pepyE]

@ LBGA256
< TFBGA180
C

'~ LQFP144
z
o Type

pP7_7 0 OB GPI0O3[15] — General purpose digital input/output pin.

@) >CTOUT_8 — SCTimer/PWM output 8. Match output O of timer
2.

- R — Function reserved.

(@) vLCD_PWR — LCD panel power enable.
- R — Function reserved.

O TRACEDATA[3] — Trace data, bit 3.

O | ENET_MDC — Ethernet MIIM clock.

'R — Function reserved.
Al |ADC1_6 — ADC1 and ADCO, input channel 6. Configure the

pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

P8_0 E5 E4 |- - Bl IN; PU I/O GPIO4[0] — General purpose digital input/output pin.

| USBO_PWR_FAULT — Port power fault signal indicating
overcurrent condition; this signal monitors over-current on the
USB bus (external circuitry required to detect over-current
condition).

- iR — Function reserved.
| MCI2 — Motor control PWM channel 2, input.

- R — Function reserved.

- R — Function reserved.

- iR — Function reserved.

O | TO_MATO — Match output O of timer O.

P8_1 H5 G4 - - Bl 'N;PU 110 iGPIO4[1] — General purpose digital input/output pin.

O |USBO_IND1 — USBO port indicator LED control output 1.
- iR — Function reserved.

| MCI1 — Motor control PWM channel 1, input.

- R — Function reserved.

- R — Function reserved.

- R— Function reserved.

O | TO_MAT1 — Match output 1 of timer 0.

P8_2 K4 4 - - Bl 'N;PU 110 iGPIO4[2] — General purpose digital input/output pin.

O |USBO_INDO — USBO port indicator LED control output 0.
- R— Function reserved.

| MCI0 — Motor control PWM channel 0, input.

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.
O | TO_MAT2 — Match output 2 of timer 0.
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Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

TFBGA100
LQFP144

Description

& ILBGA256
L TFBGA180

P8 3

-~ |Reset state

pepyE]

C

S
-
o o Type

GPI04[3] — General purpose digital input/output pin.
USB1 ULPI_D2 — ULPI link bidirectional data line 2.

R — Function reserved.

LCD_VD12 — LCD data.

O 0

LCD_VD19 — LCD data.

R — Function reserved.

R — Function reserved.

’TO_MATS — Match output 3 of timer 0.

P8_4 2 H2 - -

S

Lzl 'N; PU [1/O
/0

GPI104[4] — General purpose digital input/output pin.
USB1 ULPI_D1 — ULPI link bidirectional data line 1.

R — Function reserved.

LCD_VD7 — LCD data.

O 0

LCD_VD16 — LCD data.

R — Function reserved.

R — Function reserved.

’TO_CAPO — Capture input O of timer 0.

P8 5 b HL - -

S

Lzl 'N; PU [I/O
/0

GPIO4[5] — General purpose digital input/output pin.
USB1 ULPI_DO — ULPI link bidirectional data line 0.

R — Function reserved.

LCD_VD6 — LCD data.

O 0

LCD_VD8 — LCD data.

R — Function reserved.

R — Function reserved.

’TO_CAPl — Capture input 1 of timer 0.

P8_6 K3 J3 - -

S

Lzl 'N; PU [1/O

GPI04[6] — General purpose digital input/output pin.
USB1_ULPI_NXT — ULPI link NXT signal. Data flow control

signal from the PHY.

R — Function reserved.

'LCD_VD5 — LCD data.

LCD_LP — Line synchronization pulse (STN). Horizontal

synchronization pulse (TFT).

R — Function reserved.

R — Function reserved.

vTO_CAPZ — Capture input 2 of timer 0.
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Table 3. Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

TFBGA100
LQFP144

Description

-~ |Reset state

pepyE]

X LBGA256
S [ TFBGA180
C

[~
z
o Type

P8_7

@]

GPI0O4[7] — General purpose digital input/output pin.

USB1_ULPI_STP — ULPI link STP signal. Asserted to end or
interrupt transfers to the PHY.

LCD_VD4 — LCD data.

R — Function reserved.

O O

R — Function reserved.

LCD_PWR — LCD panel power enable.

vTO_CAP3 — Capture input 3 of timer 0.

R — Function reserved.

P8_8 L1 K1 |- - 2 IN;PU -

vUSBl_ULPI_CLK — ULPI link CLK signal. 60 MHz clock

R — Function reserved.

generated by the PHY.

R — Function reserved.

R — Function reserved.

R — Function reserved.

R — Function reserved.

vI2$1_TX_MCLK — 1281 transmit master clock.

CGU_OUTO0 — CGU spare clock output 0.

PO_0 T1 P1 |- - @ IN;PU /O

VMCABORT — Motor control PWM, LOW-active fast abort.

GP104[12] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

vENET_CRS — Ethernet Carrier Sense (Mll interface).

R — Function reserved.

110

'SSPO_SSEL — Slave Select for SSPO.

R — Function reserved.

PO 1 N6 P4 |- - @ IN;PU /O

'MCOA2 — Motor control PWM channel 2, output A.

GPI104[13] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

12S0_TX_WS — Transmit Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the 12S-bus specification.

R — Function reserved.

ENET_RX_ER — Ethernet receive error (Mll interface).

/0

SSP0O_MISO — Master In Slave Out for SSPO.
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Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Symbol o o o Description
© o < ©
L0 — — < +—
N < < — 2
< 0) 0] o o @
2 B B & 2 2
4 ~ (= xd &
P9 2 N8 M6 |- - 21 IN; PU I/O GPIO4[14] — General purpose digital input/output pin.

O | MCOB2 — Motor control PWM channel 2, output B.

- R — Function reserved.

- R — Function reserved.

I/O |12S0_TX_SDA — I2S transmit data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.

| ENET_RXD3 — Ethernet receive data 3 (Ml interface).

- R — Function reserved.

/0 |SSPO_MOSI — Master Out Slave in for SSPO.

P9 _3 M6 PS5 |- - 2 IN; PU 1/O GPIO4[15] — General purpose digital input/output pin.

O MCOAO0 — Motor control PWM channel 0, output A.

O |USB1_IND1 — USB1 Port indicator LED control output 1.

- R — Function reserved.

- R — Function reserved.

| ENET_RXD2 — Ethernet receive data 2 (Ml interface).

- R — Function reserved.

O |U3_TXD — Transmitter output for USART3.

PO 4 N10 M8 |- - [ N;PU |- R — Function reserved.

O | MCOBO — Motor control PWM channel 0, output B.

O |USB1_INDO — USBL1 Port indicator LED control output O.

- R — Function reserved.

1/0 | GPIO5[17] — General purpose digital input/output pin.

O |ENET_TXD2 — Ethernet transmit data 2 (Mll interface).

- R — Function reserved.

| U3_RXD — Receiver input for USART3.

P9 5 M9 L7 - 69 [ |N;PU - R — Function reserved.

O | MCOA1 — Motor control PWM channel 1, output A.

O |USB1_PPWR — VBUS drive signal (towards external charge
pump or power management unit); indicates that VBUS must
be driven (active HIGH).

Add a pull-down resistor to disable the power switch at reset.
This signal has opposite polarity compared to the USB_PPWR
used on other NXP LPC parts.

- R — Function reserved.

1/0 | GPIO5[18] — General purpose digital input/output pin.

O |ENET_TXD3 — Ethernet transmit data 3 (Mll interface).

- R — Function reserved.

O |UO_TXD — Transmitter output for USARTO.
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LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.
Symbol o o o Description
(o] (ee] o <t 5]
L0 — — < +—
N < < — 2
< 0] 0] o o @
2 & 2 & 2 2
4 ~ (= xd &
P9 6 L1121 M9 |- 72 |2 IN;PU I/O GPIO4[11] — General purpose digital input/output pin.
O | MCOB1 — Motor control PWM channel 1, output B.
| USB1_PWR_FAULT — USB1 Port power fault signal
indicating over-current condition; this signal monitors
over-current on the USB1 bus (external circuitry required to
detect over-current condition).
- R — Function reserved.
- R — Function reserved.
| ENET_COL — Ethernet Collision detect (Ml interface).
- R — Function reserved.
| UO_RXD — Receiver input for USARTO.
PA O L12 L10 |- - 2 'N;PU |- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
O |12S1_RX_MCLK — I2S1 receive master clock.
O | CGU_OUT1 — CGU spare clock output 1.
- R — Function reserved.
PA_1 J14 |H12 |- - Bl IN; PU 1/O0 GPIO4[8] — General purpose digital input/output pin.
| QEI_IDX — Quadrature Encoder Interface INDEX input.
- R — Function reserved.
O |U2_TXD — Transmitter output for USART2.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
PA_2 K15 Ji3 |- - Bl IN; PU 1/0 GPIO4[9] — General purpose digital input/output pin.

LPC1850_30_20_10

QEI_PHB — Quadrature Encoder Interface PHB input.

R — Function reserved.

U2_RXD — Receiver input for USART2.

R — Function reserved.

R — Function reserved.

R — Function reserved.

All information provided in this document is subject to legal disclaimers.

R — Function reserved.

Product data sheet

Rev. 6.7 — 14 March 2016

© NXP Semiconductors N.V. 2016. All rights reserved.

36 of 153



NXP Semiconductors LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
(o] (ee] o <t 5]
L0 — — < +—
N < < o n
< ) 0} o o @
2 |2 B |5 g 2
4 ~ (= xd &
PA_3 H11 E10 |- - Bl IN; PU I/O GPIO4[10] — General purpose digital input/output pin.
| QEI_PHA — Quadrature Encoder Interface PHA input.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
PA 4 G13 |E12 - - 21 'N;PU |- R — Function reserved.
O |CTOUT_9 — SCTimer/PWM output 9. Match output 3 of
timer 3.
- R — Function reserved.
/0 [EMC_A23 — External memory address line 23.
1/0 | GPIO5[19] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
PB_O B15 D14 |- - [ N;PU |- R — Function reserved.
O | CTOUT_10 — SCTimer/PWM output 10. Match output 3 of
timer 3.

(0] LCD_VD23 — LCD data.
- R — Function reserved.

1/0 | GPIO5[20] — General purpose digital input/output pin.
- R — Function reserved.

- R — Function reserved.
- R — Function reserved.
PB_1 Al4 |Al13 21 N:;PU - R — Function reserved.

| vUSBl_ULPI_DIR — ULPI link DIR signal. Controls the ULP
data line direction.

O LCD VD22 — LCD data.
- R — Function reserved.

110 iGPI05[21] — General purpose digital input/output pin.

O | CTOUT_6 — SCTimer/PWM output 6. Match output 2 of timer
1.

- R — Function reserved.

- R — Function reserved.
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32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
© (ee] o < ©
L0 — — < +—
N < < o n
< ) 0} o 0 °
2 |2 B |5 2 |z
4 = — 3 xa 2
PB 2 B12 B1ll - - 21 'N;PU |- R — Function reserved.

110 ’USBl_ULPI_D7 — ULPI link bidirectional data line 7.
O | LCD_VD21 — LCD data.

- R— Function reserved.

I/0  GPIO5[22] — General purpose digital input/output pin.

(0] >CTOUT_7 — SCTimer/PWM output 7. Match output 3 of
timer 1.

- R — Function reserved.

- R— Function reserved.

PB_3 Al3 |Al2 12l IN; PU - R — Function reserved.

1/0 vUSBl_ULPI_DG — ULPI link bidirectional data line 6.
O |LCD_VD20 — LCD data.

- R— Function reserved.

1
'
)

1/0 | GPIO5[23] — General purpose digital input/output pin.

(@) vCTOUT_8 — SCTimer/PWM output 8. Match output 0 of
timer 2.

- R — Function reserved.

- R— Function reserved.

PB_4 B11 B10 |- - 21 N;PU - R — Function reserved.

1/0 vUSBl_ULPI_DS — ULPI link bidirectional data line 5.
O |LCD_VD15— LCD data.

- R— Function reserved.

1/0 | GPIO5[24] — General purpose digital input/output pin.
| CTIN_5 — SCTimer/PWM input 5. Capture input 2 of timer 2.
- R — Function reserved.

- R— Function reserved.

PB_5 Al2 All 21 N:;PU - R — Function reserved.

1/0 VUSBl_ULPI_D4 — ULPI link bidirectional data line 4.
O |LCD_VD14 — LCD data.

- R— Function reserved.

1/0 | GPIO5[25] — General purpose digital input/output pin.
| CTIN_7 — SCTimer/PWM input 7.

O | LCD_PWR — LCD panel power enable.

- R— Function reserved.
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Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol © = = < % Description
& g 2 3 [z
5 2 2 & e |2
5 E E 9 gam e
PB_6 A6 |C5 |- - Bl IN;PU - R — Function reserved.

110 ’USBl_ULPI_DS — ULPI link bidirectional data line 3.

O |LCD_VD13 — LCD data.

- iR — Function reserved.

1/10 | GPIO5[26] — General purpose digital input/output pin.

| >CTIN_6 — SCTimer/PWM input 6. Capture input 1 of timer 3.

O | LCD_VD19 — LCD data.

- iR — Function reserved.

Al ADCO_6 — ADCO and ADC1, input channel 6. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

PC 0O D4 - - B B N:PU - R — Function reserved.

| USB1_ULPI_CLK — ULPI link CLK signal. 60 MHz clock
generated by the PHY.

- R — Function reserved.

110 iENET_RX_CLK — Ethernet Receive Clock (Ml interface).

O |LCD_DCLK — LCD panel clock.

- iR — Function reserved.

- R — Function reserved.

/0 SD_CLK — SD/MMC card clock.

Al ADC1_1 — ADC1 and ADCQO, input channel 1. Configure the
pin as input (USB_ULPI_CLK) and use the ADC function
select register in the SCU to select the ADC.

PC 1 E4 - - - @ N;PU I/O USB1 _ULPI_D7— ULPI link bidirectional data line 7.

- R — Function reserved.

| UL_RI— Ring Indicator input for UARTL.

O | ENET_MDC — Ethernet MIIM clock.

110 vGPIOG[O] — General purpose digital input/output pin.

- R — Function reserved.

| vT3_CAPO — Capture input 0 of timer 3.

O | SD_VOLTO — SD/MMC bus voltage select output O.

PC 2 F6 - - - @ N;PU I/O USB1_ULPI_D6— ULPI link bidirectional data line 6.

- R — Function reserved.

| vU1_CTS — Clear to Send input for UART1.

O |ENET_TXD2 — Ethernet transmit data 2 (Mll interface).

1/0 vGPI06[1] — General purpose digital input/output pin.

- R — Function reserved.

- R— Function reserved.

O |SD_RST — SD/MMC reset signal for MMC4.4 card.

LPC1850_30_20_10 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.

Product data sheet Rev. 6.7 — 14 March 2016 39 of 153



NXP Semiconductors LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o Q Description
(o] (ee] o <t 5]
L0 — — < +—
N < < — 2
< 0] (0] ol & @
a @ ® & 2_ 2
- ~ ~ art s &
PC_3 F5 - - - Bl IN; PU 1/O USB1_ULPI_D5 — ULPI link bidirectional data line 5.

R — Function reserved.

O |U1_RTS — Request to Send output for UART1. Can also be
configured to be an RS-485/EIA-485 output enable signal for
UARTL.

(@) YENET_TXD3 — Ethernet transmit data 3 (Mll interface).
110 | GPIO6[2] — General purpose digital input/output pin.

- R — Function reserved.

- R — Function reserved.
O | SD_VOLT1 — SD/MMC bus voltage select output 1.

Al ADC1_0— ADC1 and ADCO, input channel shared with DAC
output. Configure the pin as GPIO input and use the ADC
function select register in the SCU to select the ADC.

PC_4 F4 - - - [ 'N;PU |- R — Function reserved.
/0 |USB1_ULPI_D4 — ULPI link bidirectional data line 4.
- R — Function reserved.

vENET_TX_EN — Ethernet transmit enable (RMII/MII
interface).

1/0 | GPIO6[3] — General purpose digital input/output pin.

- R— Function reserved.

| T3_CAP1 — Capture input 1 of timer 3.

/O SD_DATO — SD/MMC data bus line 0.

PC_5 G4 - - - @ IN;PU - R — Function reserved.

1/0 vUSBl_ULPI_D3 — ULPI link bidirectional data line 3.

- R — Function reserved.

(@) vENET_TX_ER — Ethernet Transmit Error (MIl interface).
/0 | GPIO6[4] — General purpose digital input/output pin.

- R — Function reserved.

| T3_CAP2 — Capture input 2 of timer 3.

/O SD_DAT1 — SD/MMC data bus line 1.

PC_6 H6 - - - 21 N;PU - R — Function reserved.

1/0 vUSBl_ULPI_DZ — ULPI link bidirectional data line 2.

- R — Function reserved.

| vENET_RXDZ — Ethernet receive data 2 (Mll interface).
1/0 | GPIO6[5] — General purpose digital input/output pin.

- R — Function reserved.
| T3_CAP3 — Capture input 3 of timer 3.
/0 |SD_DAT2 — SD/MMC data bus line 2.
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Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol © = = < % Description
& g 2 3 [z
5 2 2 & e |2
I L = 1 cg &
PC 7 G5 |- - - [ IN;PU - R — Function reserved.
110 ’USBl_ULPI_Dl — ULPI link bidirectional data line 1.
- R — Function reserved.
| iENET_RXDS — Ethernet receive data 3 (Mll interface).
1/0 | GPIO6[6] — General purpose digital input/output pin.
- iR — Function reserved.
O | T3_MATO — Match output O of timer 3.
110 >SD_DAT3 — SD/MMC data bus line 3.
PC_ 8 N4 |- - - [ IN;PU - R — Function reserved.
110 ’USBl_ULPI_DO — ULPI link bidirectional data line 0.
- R — Function reserved.
| iENET_RX_DV — Ethernet Receive Data Valid (RMII/MII
interface).
1/0 | GPIO6[7] — General purpose digital input/output pin.
- R— Function reserved.
O | T3_MAT1 — Match output 1 of timer 3.
| FSD_CD — SD/MMC card detect input.
PC_9 K2 - - - [ N;PU |- R — Function reserved.
| FUSBl_ULPI_NXT — ULPI link NXT signal. Data flow control
signal from the PHY.
- R — Function reserved.
| vENET_RX_ER — Ethernet receive error (Ml interface).
1/0 | GPIO6[8] — General purpose digital input/output pin.
- R— Function reserved.
O | T3_MAT2 — Match output 2 of timer 3.
(0] vSD_POW — SD/MMC power monitor output.
PC_10 M5 - - - [ N;PU |- R — Function reserved.
(0] YUSBl_ULPI_STP — ULPI link STP signal. Asserted to end or
interrupt transfers to the PHY.
| >U1_DSR — Data Set Ready input for UARTL.
- R — Function reserved.
110 iGPI06[9] — General purpose digital input/output pin.
- R — Function reserved.
(@) ’TS_MATS — Match output 3 of timer 3.
/0 SD_CMD — SD/MMC command signal.
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Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Symbol o o o Description
(o] (ee] o <t 5]
L0 — — < +—
N < < — 2
< 0] 0] o o @
2 & 2 & 2 2
- ~ ~ art s &
PC_11 L5 - - - 21 'N;PU |- R — Function reserved.

| USB1_ULPI_DIR — ULPI link DIR signal. Controls the ULP
data line direction.

| Ul DCD — Data Carrier Detect input for UARTL.

- R — Function reserved.

/0 | GPIO6[10] — General purpose digital input/output pin.

- R — Function reserved.

- R — Function reserved.

/0 |SD_DAT4 — SD/MMC data bus line 4.

PC_12 L6 - - - [ 'N;PU |- R — Function reserved.

- R — Function reserved.

O |U1_DTR — Data Terminal Ready output for UART1. Can also
be configured to be an RS-485/EIA-485 output enable signal
for UART1.

- R — Function reserved.

1/0 | GPIO6[11] — General purpose digital input/output pin.

- R — Function reserved.

I/0 12S0_TX_SDA — I2S transmit data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.

/0 |SD_DAT5 — SD/MMC data bus line 5.

PC 13 M1 - - - [ IN;PU - R — Function reserved.

- R — Function reserved.

O |U1_TXD — Transmitter output for UARTL.

- R — Function reserved.

/0 | GPIO6[12] — General purpose digital input/output pin.

- R — Function reserved.

1/10 12S0_TX_WS — Transmit Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.

/0 |SD_DAT6 — SD/MMC data bus line 6.

PC_14 N1 - - - [ N;PU |- R — Function reserved.

- R — Function reserved.

| Ul _RXD — Receiver input for UART1.

- R — Function reserved.

1/0 | GPIO6[13] — General purpose digital input/output pin.

- R — Function reserved.

O | ENET_TX_ER — Ethernet Transmit Error (Mll interface).

/0 |SD_DAT7 — SD/MMC data bus line 7.
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Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

TFBGA180
TFBGA100
LQFP144

Type

Description

-~ 'Reset state

pepyE]

Z LBGA256
C

S
z

PD_0

>CTOUT_15 — SCTimer/PWM output 15. Match output 3 of

R — Function reserved.

timer 3.

R — Function reserved.

EMC_DQMOUT2 — Data mask 2 used with SDRAM and
static devices.

GPI0O6[14] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

R — Function reserved.

PD_1 P1 - - -

R — Function reserved.

R — Function reserved.

R — Function reserved.

EMC_CKEOUT2 — SDRAM clock enable 2.

vSD_POW — SD/MMC power monitor output.

GPIO6[15] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

PD 2 RL - - - @

/0

vCTOUT_7 — SCTimer/PWM output 7. Match output 3 of

iEMC_D16 — External memory data line 16.

R — Function reserved.

timer 1.

/0

iGPI06[16] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

R — Function reserved.

PD_3

R — Function reserved.

R — Function reserved.

I/0

>EMC_D17 — External memory data line 17.

CTOUT_6 — SCTimer/PWM output 7. Match output 2 of
timer 1.

1/0

FGPIO6[17] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

R — Function reserved.

LPC1850_30_20_10
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Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol © = = < % Description
& g 2 3 Iz
o 2 & & 2 |3
I L = 1 cg &
PD 4 T2 - - - 21 'N;PU |- R — Function reserved.
@) >CTOUT_8 — SCTimer/PWM output 8. Match output O of
timer 2.
/0 |[EMC_D18 — External memory data line 18.
- R— Function reserved.
/0 | GPIO6[18] — General purpose digital input/output pin.
- R— Function reserved.
- R — Function reserved.
- R— Function reserved.
PD_5 P6 - - - [ IN;PU - R — Function reserved.
(0] vCTOUT_9 — SCTimer/PWM output 9. Match output 3 of
timer 3.
/0 |[EMC_D19 — External memory data line 19.
- R— Function reserved.
/0 |GPIO6[19] — General purpose digital input/output pin.
- R— Function reserved.
- R — Function reserved.
- R— Function reserved.
PD_6 R6 - - - [ N;PU |- R — Function reserved.
(0] vCTOUT_lO — SCTimer/PWM output 10. Match output 3 of
timer 3.
110 iEMC_DZO — External memory data line 20.
- R — Function reserved.
110 iGPIOG[ZO] — General purpose digital input/output pin.
- R — Function reserved.
- R— Function reserved.
- R — Function reserved.
PD_7 ’T6 I- - E 2 'N;PU |- iR — Function reserved.
| CTIN_5 — SCTimer/PWM input 5. Capture input 2 of timer 2.
110 iEMC_D21 — External memory data line 21.
- R — Function reserved.
110 iGPI06[21] — General purpose digital input/output pin.
- R — Function reserved.
- R— Function reserved.
- R — Function reserved.
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Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

TFBGA180
TFBGA100
LQFP144

Type

Description

-~ 'Reset state

o [1]

I LBGA256
C

1
oS
z

PD_8

>CTIN_6 — SCTimer/PWM input 6. Capture input 1 of timer 3.

R — Function reserved.

R — Function reserved.

EMC_D22 — External memory data line 22.

GPI06[22] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

R — Function reserved.

PD_9 T11 |- - - 2 IN;PU -

>CTOUT_13 — SCTimer/PWM output 13. Match output 3 of

R — Function reserved.

timer 3.

/0

R — Function reserved.

EMC_D23 — External memory data line 23.

/0

GPI106[23] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

R — Function reserved.

PD_10 P11 - - - @& NPU -

FCTIN_l — SCTimer/PWM input 1. Capture input 1 of timer 0.

iEMC_B LS3 — LOW active Byte Lane select signal 3.

R — Function reserved.

Capture input 1 of
timer 2.

iGPI06[24] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

R — Function reserved.

PD_11 N M7 - - 2 N;PU -

R — Function reserved.

R — Function reserved.

iEMC_CS3 — LOW active Chip Select 3 signal.

R — Function reserved.

/0

iGPI06[25] — General purpose digital input/output pin.

R — Function reserved.

I/0

>CTOUT_14 — SCTimer/PWM output 14. Match output 2 of

USB1_ULPI_DO — ULPI link bidirectional data line 0.

timer 3.

R — Function reserved.
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Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

TFBGA100
LQFP144
Type

Description

-~ 'Reset state

pepyE]

3 TFBGA180
C

Z LBGA256

1
oS
z

PD_12 1

R — Function reserved.

R — Function reserved.

R — Function reserved.

EMC_CS2 — LOW active Chip Select 2 signal.

GPI106[26] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

CTOUT_10 — SCTimer/PWM output 10. Match output 3 of
timer 3.

1
'
)

PD_13 T14 |- L2]

VCTIN_O — SCTimer/PWM input 0. Capture input 0 of timer 0,

R — Function reserved.

1,23

R — Function reserved.

EMC_BLS2 — LOW active Byte Lane select signal 2.

R — Function reserved.

GPI0O6[27] — General purpose digital input/output pin.

CTOUT_13 — SCTimer/PWM output 13. Match output 3 of
timer 3.

1
'
[~

PD_14 R13 L1

R — Function reserved.

R — Function reserved.

iEMC_DYCSZ — SDRAM chip select 2.

R — Function reserved.

iGPI06[28] — General purpose digital input/output pin.

R — Function reserved.

>CTOUT_11 — SCTimer/PWM output 11. Match output 3 of

R — Function reserved.

timer 2.

PD_15 T15 P13 - - @

R — Function reserved.

R — Function reserved.

I/0

>EMC_A17 — External memory address line 17.

R — Function reserved.

I/0

FGPI06[29] — General purpose digital input/output pin.

R — Function reserved.

FCTOUT_8 — SCTimer/PWM output 8. Match output 0 of

SD_WP — SD/MMC card write protect input.

timer 2.

LPC1850_30_20_10
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32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
© (ee] o < ©
L0 — — < +—
N < < o n
< ) 0) o 7w @
2 |2 B |5 2 |z
4 = — 3 xa 2
PD_16 R14 |P12 |- - 21 'N;PU |- R — Function reserved.

'R — Function reserved.

/0 EMC_A16 — External memory address line 16.

- R— Function reserved.

1/0 | GPIO6[30] — General purpose digital input/output pin.
0 >SD_VOLT2 — SD/MMC bus voltage select output 2.

O |CTOUT_12 — SCTimer/PWM output 12. Match output 3 of
timer 3.

- YR — Function reserved.
PE_O P14 |N12 12l IN; PU - R — Function reserved.
- R — Function reserved.

1
'
)

- R — Function reserved.

110 VEMC_A18 — External memory address line 18.

1/0 | GPIO7[0] — General purpose digital input/output pin.
0 VCANl_TD — CAN1 transmitter output.

- R — Function reserved.

- >R — Function reserved.
PE_1 N14 M12 [ N;PU |- R — Function reserved.
- R — Function reserved.

- R — Function reserved.

110 >EMC_A19 — External memory address line 19.

1/0 |GPIO7[1] — General purpose digital input/output pin.
| CAN1_RD — CANL1 receiver input.

- R — Function reserved.

- R — Function reserved.

PE_2 M14 L12 2 IN;PU | ADCTRIGO — ADC trigger input 0.

I FCANO_RD — CAN receiver input.

- R — Function reserved.

110 >EMC_A20 — External memory address line 20.

1/10 | GPIO7[2] — General purpose digital input/output pin.

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.
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Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

TFBGA100
LQFP144
Reset state

Type

Description

% LBGA256
2 TFBGA180

o1
c

PE_3 2 0 2

z

>CANO_TD — CAN transmitter output.

R — Function reserved.

/0

ADCTRIG1 — ADC trigger input 1.

EMC_A21 — External memory address line 21.

I/0

GPIO7[3] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

R — Function reserved.

PE_4 K13 Jii 2 IN;PU -

R — Function reserved.

NMI — External interrupt input to NMI.

/0

iEMC_A22 — External memory address line 22.

R — Function reserved.

I/0

GPIO7[4] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

R — Function reserved.

PE 5 N6 - - - @& NPU-

>CTOUT_3 — SCTimer/PWM output 3. Match output 3 of

R — Function reserved.

timer 0.

Ul RTS — Request to Send output for UART1. Can also be
configured to be an RS-485/EIA-485 output enable signal for
UARTL.

110
/0

iGPIO7[5] — General purpose digital input/output pin.

EMC_D24 — External memory data line 24.

R — Function reserved.

R — Function reserved.

PE_6 M6 - - - & N;PU -

R — Function reserved.

R — Function reserved.

>U1_RI — Ring Indicator input for UARTL1.

CTOUT_2 — SCTimer/PWM output 2. Match output 2 of
timer 0.

/0
/10

FGPIO7[6] — General purpose digital input/output pin.

EMC_D25 — External memory data line 25.

R — Function reserved.

R — Function reserved.

R — Function reserved.
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Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Symbol © = = < % Description
& g 2 3 Iz
5 2 2 & 2 |3
I L = 1 cg &
PE_7 F15 - - - 21 'N;PU |- R — Function reserved.
@) >CTOUT_5 — SCTimer/PWM output 5. Match output 3 of
timer 3.
| Ul CTS — Clear to Send input for UART1.
1/0 VEMC_D26 — External memory data line 26.
1/10 |GPIO7[7] — General purpose digital input/output pin.
- R— Function reserved.
- R — Function reserved.
- R— Function reserved.
PE_8 F14 - - - [ 'N;PU |- R — Function reserved.
(0] vCTOUT_4 — SCTimer/PWM output 4. Match output 3 of
timer 3.
| Ul DSR — Data Set Ready input for UARTL.
/0 YEMC_D27 — External memory data line 27.
110 |GPIO7[8] — General purpose digital input/output pin.
- R— Function reserved.
- R — Function reserved.
- R— Function reserved.
PE_9 El6 - - - [ N;PU |- R — Function reserved.
| VCTIN_4 — SCTimer/PWM input 4. Capture input 2 of timer 1.
| Ul DCD — Data Carrier Detect input for UARTL.
1/0 VEMC_D28 — External memory data line 28.
1/10 | GPIO7[9] — General purpose digital input/output pin.
- R— Function reserved.
- R — Function reserved.
- R— Function reserved.
PE_10 E14 - - - [ N;PU |- R — Function reserved.
| vCTIN_3 — SCTimer/PWM input 3. Capture input 1 of timer 1.
O |U1_DTR — Data Terminal Ready output for UART1. Can also
be configured to be an RS-485/EIA-485 output enable signal
for UARTL1.
/0 |[EMC_D29 — External memory data line 29.
1/0 FGPIO7[1O] — General purpose digital input/output pin.
- R — Function reserved.
- R— Function reserved.
- R — Function reserved.
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32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Description

Symbol

TFBGA180
TFBGA100
LQFP144

Type

-~ 'Reset state

o [1]

O LBGA256
(e}
C

1
oS
z

R — Function reserved.

@) >CTOUT_12 — SCTimer/PWM output 12. Match output 3 of
timer 3.

O |U1_TXD — Transmitter output for UART1.
/0 |[EMC_D30 — External memory data line 30.
1/0 | GPIO7[11] — General purpose digital input/output pin.

PE_11

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.
PE_12 D15 - - - 12l IN; PU - R — Function reserved.

O CTOUT 11 — SCTimer/PWM output 11. Match output 3 of
timer 2.

| Ul _RXD — Receiver input for UART1.
/0 EMC_D31 — External memory data line 31.
1/10 |GPIO7[12] — General purpose digital input/output pin.

)

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.
PE_13 G14 |- - - 21 N;PU - R — Function reserved.

O CTOUT 14 — SCTimer/PWM output 14. Match output 2 of
timer 3.

110 >I2C1_SDA — 12C1 data input/output (this pin does not use a
specialized 12C pad).

O |EMC_DQMOUT3 — Data mask 3 used with SDRAM and
static devices.

1/0 vGPIO7[13] — General purpose digital input/output pin.

- R — Function reserved.
- R — Function reserved.

- R — Function reserved.
PE_14 Cl5 - - - Ll IN; PU (- R — Function reserved.
- R — Function reserved.

o)

- R— Function reserved.
O |EMC_DYCS3 — SDRAM chip select 3.
/0 |GPIO7[14] — General purpose digital input/output pin.

- R — Function reserved.
- R — Function reserved.

- R — Function reserved.
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LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.
Symbol © = = < % Description
& g 2 3 [z
5 & B & % 2
I L = 1 cg &
PE_15 E13 - - - 21 'N;PU |- R — Function reserved.
'O CTOUT_0 — SCTimer/PWM output 0. Match output 0 of
timer 0.
I/0 12C1_SCL — I2C1 clock input/output (this pin does not use a
specialized 12C pad).
'O EMC_CKEOUT3 — SDRAM clock enable 3.
1/0 |GPIO7[15] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
- R— Function reserved.
PF 0O D12 - - - @ oL /0 SSPO_SCK — Serial clock for SSPO.
PU 'GP_CLKIN — General-purpose clock input to the CGU.
- R — Function reserved.
- R— Function reserved.
- R — Function reserved.
- R— Function reserved.
- R — Function reserved.
0 vI2$1_TX_MCLK — 1281 transmit master clock.
PF_1 E11 - - - [ N;PU |- R — Function reserved.
- R— Function reserved.
/0 |SSPO_SSEL — Slave Select for SSPO.
- R— Function reserved.
1/0 | GPIO7[16] — General purpose digital input/output pin.
- R— Function reserved.
- R — Function reserved.
- R— Function reserved.
PF_2 D11 - - - [ N;PU |- R — Function reserved.
0 vU3_TXD — Transmitter output for USART3.
/0 |SSPO_MISO — Master In Slave Out for SSPO.
- R— Function reserved.
1/0 |GPIO7[17] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
- R— Function reserved.
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Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Symbol

TFBGA180

TFBGA100

LQFP144

Type

Description

M LBGA256
o

PF_3

-~ 'Reset state
T [1]

S
-
c

'U3_RXD — Receiver input for USARTS.

R — Function reserved.

R — Function reserved.

SSP0_MOSI — Master Out Slave in for SSPO.

GPIO7[18] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

R — Function reserved.

PF_4 D10 D6

H4

120

& oL; 110
PU I

iGP_CLKIN — General-purpose clock input to the CGU.

SSP1_SCK — Serial clock for SSP1.

TRACECLK — Trace clock.
R — Function reserved.

R — Function reserved.

R — Function reserved.

>I280_RX_SCK — 12S receive clock. It is driven by the master

12S0_TX_MCLK — I2S transmit master clock.

and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.

PF 5 E9 -

[
=
T
c

VU3_UCLK — Serial clock input/output for USART3 in

SSPl_SSEL — Slave Select for SSP1.

R — Function reserved.

synchronous mode.

TRACEDATA[0] — Trace data, bit 0.
GPIO7[19] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

Al

’ADC1_4 — ADC1 and ADCO, input channel 4. Configure the

R — Function reserved.

pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.
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Table 3.  Pin description ...continued

LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

TFBGA180
TFBGA100
LQFP144

Type

Description

-~ 'Reset state

pepyE]

M LBGA256
C

1
G
z

PF_6

o

>U3_DIR — RS-485/EI1A-485 output enable/direction control for

R — Function reserved.

USARTS3.

/0

SSP1_MISO — Master In Slave Out for SSP1.
TRACEDATA[1] — Trace data, bit 1.

/0

R — Function reserved.

GPIO7[20] — General purpose digital input/output pin.

I/0

Al

vI2$1_TX_SDA — 1281 transmit data. It is driven by the

’ADC1_3 — ADC1 and ADCO, input channel 3. Configure the

R — Function reserved.

transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.

pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

PF_7 B7 - - - B N;PU -

'U3_BAUD — Baud pin USARTS3.

R — Function reserved.

SSP1_MOSI — Master Out Slave in for SSP1.
TRACEDATA[2] — Trace data, bit 2.

GPIO7[21] — General purpose digital input/output pin.

R — Function reserved.

PF_8 B - - - B NPU -

vI2$1_TX_WS — Transmit Word Select. It is driven by the

FADC1_7 — ADC1 and ADCO, input channel 7 or band gap

R — Function reserved.

R — Function reserved.

master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.

output. Configure the pin as GPIO input and use the ADC
function select register in the SCU to select the ADC.

FCTIN_2 — SCTimer/PWM input 2. Capture input 2 of timer 0.

UO_UCLK — Serial clock input/output for USARTO in
synchronous mode.

TRACEDATA[3] — Trace data, bit 3.
GPI07[22] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

Al

FADCO_Z — ADCO and ADC1, input channel 2. Configure the

R — Function reserved.

pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

LPC1850_30_20_10 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.

Product data sheet Rev. 6.7 — 14 March 2016 53 of 153



NXP Semiconductors LPC1850/30/20/10

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
© (ee] o < ©
L0 — — < +—
N < < — 2
< 0] 0] ol Yo @
a B B & g, &
- ~ ~ art s &
PF 9 D6 |- - - Bl IN;PU - R — Function reserved.
1/0 |UO_DIR — RS-485/EIA-485 output enable/direction control for
USARTO.
O |CTOUT_1 — SCTimer/PWM output 1. Match output 3 of
timer 3.

- R — Function reserved.

1/10 | GPIO7[23] — General purpose digital input/output pin.
- R — Function reserved.

- R — Function reserved.
- R — Function reserved.

Al ADC1_2 — ADC1 and ADCQO, input channel 2. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

PF_10 A3 - - - Bl 'N;PU - R — Function reserved.
O |UO_TXD — Transmitter output for USARTO.
- R — Function reserved.

- R — Function reserved.

1/10 | GPIO7[24] — General purpose digital input/output pin.
- R— Function reserved.

| SD_WP — SD/MMC card write protect input.

- R — Function reserved.

Al |ADCO_5 — ADCO and ADC1, input channel 5. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

PF_11 A2 - - - Bl N;PU |- R — Function reserved.
| UO_RXD — Receiver input for USARTO.
- R — Function reserved.

- R — Function reserved.

I/10  GPIO7[25] — General purpose digital input/output pin.
- iR — Function reserved.

O |SD_VOLT2 — SD/MMC bus voltage select output 2.

- iR — Function reserved.

Al ADC1_5— ADC1 and ADCQO, input channel 5. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.
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32-bit ARM Cortex-M3 microcontroller

Table 3. Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
© (ee] o < ©
L0 — — < +—
N < < — 2
< 0] 0] o o @
2 & 2 & 2 2
- ~ ~ art s &
Clock pins
CLKO N5 M4 K3 (45 [4 |O;PU O EMC_CLKO— SDRAM clock 0.

O | CLKOUT — Clock output pin.

- R — Function reserved.

- R — Function reserved.

/0 SD_CLK — SD/MMC card clock.

O | EMC_CLKO1 — SDRAM clock 0 and clock 1 combined.

/0 SSP1 SCK — Serial clock for SSP1.

| ENET_TX_CLK (ENET_REF_CLK) — Ethernet Transmit
Clock (Ml interface) or Ethernet Reference Clock (RMII
interface).

CLK1 T10 - - - 4 O;PU O EMC_CLK1— SDRAM clock 1.

O | CLKOUT — Clock output pin.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

O | CGU_OUTO — CGU spare clock output O.

- R — Function reserved.

O |12S1_TX_MCLK — I2S1 transmit master clock.

CLK2 D14 P10 K6 (99 [4 |O;PU O EMC_CLK3— SDRAM clock 3.

O | CLKOUT — Clock output pin.

- R — Function reserved.

- R — Function reserved.

/0 |SD_CLK — SD/MMC card clock.

O | EMC_CLK23 — SDRAM clock 2 and clock 3 combined.

O 12S0_TX_MCLK — I2S transmit master clock.

1/10 12S1_RX_SCK — Receive Clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.

CLK3 P12 - - - 4 lo;PU O EMC_CLK2 — SDRAM clock 2.

O | CLKOUT — Clock output pin.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

O | CGU_OUT1 — CGU spare clock output 1.

- R — Function reserved.

/0 12S1_RX_SCK — Receive Clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.
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Table 3. Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
© (ee] o < ©
0 - = J s
N < < - %
< (O] g a o) @
2 & 2 & 2 2
3 = [ 3 &
Debug pins
DBGEN L4 K4 A6 28 & [I;PU I JTAG interface control signal. Also used for boundary scan. To
use the part in functional mode, connect this pin in one of the
following ways:
® Leave DBGEN open. The DBGEN pin is pulled up
internally by a 50 kQ resistor.
* Tie DBGEN to VDDIO.
* Pull DBGEN up to VDDIO with an external pull-up resistor.
TCK/SWDCLK |J5 G5 H2 27 & IF | Test Clock for JTAG interface (default) or Serial Wire (SW)
clock.
TRST M4 L4 B4 29 & [PU |I Test Reset for JTAG interface.
TMS/SWDIO K6 K5 c4 30 @ |;pPU | Test Mode Select for JTAG interface (default) or SW debug
data input/output.
TDO/SWO K5 J5 H3 31 [ o O | Test Data Out for JTAG interface (default) or SW trace output.
TDI J4 H4 G3 (26 |21 I:PU I Test Data In for JTAG interface.
USBO pins
USBO_DP F2 E2 E1 |18 6 |- 1/0 |USBO bidirectional D+ line. Do not add an external series
resistor.
USB0O_DM G2 F2 E2 20 [6 |- 1/0 USBO bidirectional D- line. Do not add an external series
resistor.
USBO_VBUS F1 El E3 21 @ |- 1/0 |VBUS pin (power on USB cable). This pin includes an internal
| pull-down resistor of 64 kQ (typical) + 16 kQ.
USBO_ID H2 G2 |F1 (22 B - | Indicates to the transceiver whether connected as an A-device
(USBO_ID LOW) or B-device (USBO_ID HIGH). For use with
OTG, this pin has an internal pull-up resistor.
USBO_RREF H1 Gl |F3 24 B - 12.0 kQ (accuracy 1 %) on-board resistor to ground for current
reference.
USB1 pins
USB1_DP F12 D11 E9 89 [ - 1/0 |USBL1 bidirectional D+ line. Add an external series resistor of
33Q +/-2%.
USB1 DM G12 E11 E10 90 @ |- /0 USBL1 bidirectional D- line. Add an external series resistor of
33Q +-2%.
I2C-bus pins
12C0_SCL L15 K13 D6 92 19 |;F I/0 | 12C clock input/output. Open-drain output (for 12C-bus
compliance).
12C0_SDA L16 K14 E6 (93 |0 |:F |I/O |I2C data input/output. Open-drain output (for 12C-bus
compliance).
Reset and wake-up pins
RESET D9 C7 B6 128 U 1A I External reset input: A LOW-going pulse as short as 50 ns on
this pin resets the device, causing I/O ports and peripherals to
take on their default states, and processor execution to begin
at address 0. This pin does not have an internal pull-up.
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32-bit ARM Cortex-M3 microcontroller

Table 3. Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
(o] (ee] o <t 5]
el - — J I
N < < - %
< 0 O o © @
a B B & 5., &
a = [ 3 &

WAKEUPO A9 A9 A4 130 [ ;1A | External wake-up input; can raise an interrupt and can cause
wake-up from any of the low-power modes. A pulse with a
duration of at least 45 ns wakes up the part. This pin does not
have an internal pull-up.

WAKEUP1 A10 |C8 |- - LA External wake-up input; can raise an interrupt and can cause
wake-up from any of the low-power modes. A pulse with a
duration of at least 45 ns wakes up the part. This pin does not
have an internal pull-up.

WAKEUP2 C9 E5 |- - LA External wake-up input; can raise an interrupt and can cause
wake-up from any of the low-power modes. A pulse with a
duration of at least 45 ns wakes up the part. This pin does not
have an internal pull-up.

WAKEUP3 D8 - - - LA External wake-up input; can raise an interrupt and can cause
wake-up from any of the low-power modes. A pulse with a
duration of at least 45 ns wakes up the part. This pin does not
have an internal pull-up.

ADC pins

ADCO_0/ E3 B6 A2 6 8 Al/O; |1 ADC input channel 0. Shared between 10-bit ADC0/1 and

ADC1_0/DAC IA DAC.

ADCO_1/ C3 C4 A1 2 B AL IA ADC input channel 1. Shared between 10-bit ADCO/1.

ADC1_1

ADCO_2/ A4 B3 B3 (143 [B ALIA | ADC input channel 2. Shared between 10-bit ADCO/1.

ADC1_2

ADCO_3/ B5 B4 A3 139 |8 AIIA I ADC input channel 3. Shared between 10-bit ADCO/1.

ADC1_3

ADCO_4/ Cc6 A5 |- 138 |81 AL IA I ADC input channel 4. Shared between 10-bit ADCO/1.

ADC1 4

ADCO_5/ B3 Cc3 |- 144 BB AlLIA | ADC input channel 5. Shared between 10-bit ADCO/1.

ADC1_5

ADCO_6/ A5 A4 - 142 B AL 1A |1 ADC input channel 6. Shared between 10-bit ADCO/1.

ADC1_6

ADCO_7/ C5 B5 |- 136 |81 (AL IA I ADC input channel 7. Shared between 10-bit ADCO/1.

ADC1_7

RTC

RTC_ALARM A1l |A10 |C3 129 [ |- O | RTC controlled output. This pin has an internal pull-up. The
reset state of this pin is LOW after POR. For all other types of
reset, the reset state depends on the state of the RTC alarm
interrupt.

RTCX1 A8 A8 A5 125 [8 |- | Input to the RTC 32 kHz ultra-low power oscillator circuit.

RTCX2 B8 B7 B5