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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M4/M0

32-Bit Dual-Core

204MHz

CANbus, EBI/EMI, I2C, IrDA, Microwire, SD, SPI, SSI, SSP, UART/USART, USB, USB OTG
Brown-out Detect/Reset, DMA, I2S, POR, WDT
49

1MB (1M x 8)

FLASH

16K x 8

136K x 8

2.2V ~ 3.6V

A/D 4x10b; D/A 1x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

100-TFBGA

100-TFBGA (9x9)
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Table 3.  Pin description ...continued

Pin name
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LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Description
e
=
/O GPIO1[5] — General purpose digital input/output pin.
I Ul DCD — Data Carrier Detect input for UARTL.
- R — Function reserved.
/0 |[EMC_D5 — External memory data line 5.
| TO_CAP1 — Capture input 1 of timer 0.
- R — Function reserved.
/O SGPIO8 — General purpose digital input/output pin.
/0 SD_DAT3 — SD/MMC data bus line 3.
/O GPIO1[6] — General purpose digital input/output pin.
O | U1l_TXD — Transmitter output for UARTL1.
- R — Function reserved.
/0 |[EMC_D6 — External memory data line 6.
| TO_CAPO — Capture input 0 of timer 0.
- R — Function reserved.
/O SGPIO9 — General purpose digital input/output pin.
| SD_CD — SD/MMC card detect input.
/0 |GPIO1[7] — General purpose digital input/output pin.
| Ul _RXD — Receiver input for UART1.
- R — Function reserved.
/0 |[EMC_D7 — External memory data line 7.
O TO_MAT2 — Match output 2 of timer 0.
- R — Function reserved.
/0 |SGPIO10 — General purpose digital input/output pin.
- R — Function reserved.
I/0 |GPIO0[2] — General purpose digital input/output pin.
O U2_TXD — Transmitter output for USART2.
I/0 |SGPIO2 — General purpose digital input/output pin.
| ENET_RXDO0 — Ethernet receive data 0 (RMII/MII interface).
O TO_MAT1 — Match output 1 of timer 0.
- R — Function reserved.
/0 |[EMC_D8 — External memory data line 8.

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

Pin name

P6_3

LBGA256

o

15

TFBGA100

LQFP208

[N
=

3

o LQFP144

~
g Z Reset state
11

LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Description

GPIO3[2] — General purpose digital input/output pin.

O 3 Type

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.

I/10

SGPIO4 — General purpose digital input/output pin.
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

F6

114

80

I/10

GPIO3[3] — General purpose digital input/output pin.
CTIN_6 — SCT input 6. Capture input 1 of timer 3.

O O

UO_TXD — Transmitter output for USARTO.
EMC_CAS — LOW active SDRAM Column Address Strobe.

R — Function reserved.
R — Function reserved.

R — Function reserved.
R — Function reserved.

P6_5

P16

F9

117

82

PU

GPIO3[4] — General purpose digital input/output pin.
CTOUT_6 — SCT output 6. Match output 2 of timer 1.

UO_RXD — Receiver input for USARTO.
EMC_RAS — LOW active SDRAM Row Address Strobe.

R — Function reserved.
R — Function reserved.

R — Function reserved.
R — Function reserved.

P6_6

LPC435X_3X_2X_1X

L14

119

83

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

110

GPIOOQ[5] — General purpose digital input/output pin.
EMC_BLS1 — LOW active Byte Lane select signal 1.

I/10

SGPIO5 — 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).

R — Function reserved.

T2_CAP3 — Capture input 3 of timer 2.
R — Function reserved.

R — Function reserved.
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NXP Semiconductors LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name Description

Reset state

11

LBGA256
TFBGA100
LQFP144

5 LQFP208
S Type

5 [@

=
=

P7_2

>

16 5 GPIO3[10] — General purpose digital input/output pin.
CTIN_4 — SCT input 4. Capture input 2 of timer 1.

/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.

LCD_VD18 — LCD data.

O |LCD_VD6 — LCD data.

- R — Function reserved.

| U2_RXD — Receiver input for USART2.

I/0 |SGPIO6 — General purpose digital input/output pin.
P7_3 c13 |- 167 117 |E& N; /0 |GPIO3[11] — General purpose digital input/output pin.
PU CTIN_3 — SCT input 3. Capture input 1 of timer 1.
R — Function reserved.

LCD_VD17 — LCD data.

LCD_VD5 — LCD data.

R — Function reserved.

o=
2z

O

o O

R — Function reserved.

- R — Function reserved.

P7_4 c8 |- 189 132 O N; /0 |GPIO3[12] — General purpose digital input/output pin.
PU o CTOUT_13 — SCT output 13. Match output 3 of timer 3.
- R — Function reserved.

LCD_VD16 — LCD data.

LCD_VD4 — LCD data.

TRACEDATA[O] — Trace data, bit 0.

- R — Function reserved.

O O O

R — Function reserved.

Al |ADCO_4 — ADCO 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 - 191 133 (B N; I/0 |GPIO3[13] — General purpose digital input/output pin.
PU 0 CTOUT_12 — SCT output 12. Match output 3 of timer 3.

- R — Function reserved.
LCD_VD8 — LCD data.

o]
O |LCD_VD23 — LCD data.
O TRACEDATA[1] — Trace data, bit 1.

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

Al  |/ADCO_3 — ADCO and ADCL1, input channel 3. Configure the
pin as GPIO input and use the ADC function select register
in the SCU to select the ADC.
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NXP Semiconductors LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name Description

LBGA256
TFBGA100

” Reset state
1

5 LQFP208
5 LQFP144

S Type

P7_6 4 134 [2

(@]
Ny

GPIO3[14] — General purpose digital input/output pin.
CTOUT_11 — SCT output 1. Match output 3 of timer 2.
R — Function reserved.

02
C-
o =

O LCD_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.
pP7_7 B6 - 201 |140 O N; /0 |GPIO3[15] — General purpose digital input/output pin.
PU o CTOUT_8 — SCT output 8. Match output O of timer 2.

- R — Function reserved.
O LCD_PWR — LCD panel power enable.

- R — Function reserved.
TRACEDATA[3] — Trace data, bit 3.

@)

O ENET_MDC — Ethernet MIIM clock.
/0 |SGPIO7 — General purpose digital input/output pin.

Al  |/ADC1_6 — ADC1 and ADCQO, 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 - 2 - a8 'N; I/0 |GPIO4[0] — General purpose digital input/output pin.

PU 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).

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

/0 |SGPIO8 — General purpose digital input/output pin.
- R — Function reserved.

- R — Function reserved.
O TO_MATO — Match output 0 of timer 0.

P8_1 H5 |- 34 |- Bl N; /0 |GPIOA4[1] — General purpose digital input/output pin.
PU o USBO_IND1 — USBO port indicator LED control output 1.

- R — Function reserved.
| MCI1 — Motor control PWM channel 1, input.

/0 |SGPIO9 — General purpose digital input/output pin.
- R — Function reserved.

- R — Function reserved.
O TO_MAT1 — Match output 1 of timer 0.
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NXP Semiconductors LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name o ' Q Description
2 12 |8 |32 i
N < ~N : @
< 0 a o 2 o
2 B & & 2 |2
| _ [ a a @ g 2
PC 6 H6 |- 22 |- 2 N; - R — Function reserved.
PU /o 'USB1 ULPI_D2 — ULPI link bidirectional data line 2.

- R — Function reserved.
I ENET_RXD2 — Ethernet receive data 2 (Mll interface).
I/10 |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.

'PC_7 G5 - - - 2N - R — Function reserved.

PU /o 'USB1 ULPI_D1— ULPI link bidirectional data line 1.

- R — Function reserved.

I ENET_RXD3 — Ethernet receive data 3 (Mll interface).
I/10 |GPIO6[6] — General purpose digital input/output pin.

- R — Function reserved.

O T3_MATO — Match output O of timer 3.

/0 SD_DAT3 — SD/MMC data bus line 3.

vPC_8 N4 |- - - 2 N - R — Function reserved.

PU o USB1_ULPI_DO— ULPI link bidirectional data line 0.
- R — Function reserved.

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

I/10 |GPIO6[7] — General purpose digital input/output pin.

- R — Function reserved.
O | T3_MAT1 — Match output 1 of timer 3.
| SD_CD — SD/MMC card detect input.
PC 9 K2 |- - - @ N, - R — Function reserved.

PU | USB1_ULPI_NXT — ULPI link NXT signal. Data flow control
signal from the PHY.

- R — Function reserved.
| ENET_RX_ER — Ethernet receive error (Ml interface).

/0 |GPIO6[8] — General purpose digital input/output pin.
- R — Function reserved.

O | T3_MAT2 — Match output 2 of timer 3.
O SD_POW — SD/MMC power monitor output.
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NXP Semiconductors LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name o Q Description
8 S 8 3 [
N < N o @
s 8 & & g g
9 E |9 8 =i
PF 2 D11 |- 168 |- 2 N; - R — Function reserved.
PU o U3_TXD — Transmitter output for USARTS3.
I/0 |SSPO_MISO — Master In Slave Out for SSPO.
- R — Function reserved.
I/0 |GPIO7[17] — General purpose digital input/output pin.
- R — Function reserved.
I/0 |SGPIO1 — General purpose digital input/output pin.
- R — Function reserved.
PF_3 E10 - 170 - [ N; - R— Function reserved.
PU | U3_RXD — Receiver input for USART3.
/O |SSPO_MOSI — Master Out Slave in for SSPO.
- R — Function reserved.
I/0 |GPIO7[18] — General purpose digital input/output pin.
- R — Function reserved.
I/0 |SGPIO2 — General purpose digital input/output pin.
- R — Function reserved.
PF 4 D10 H4 172 120 @ 'O; I/O0 |SSP1_SCK — Serial clock for SSP1.
PU GP_CLKIN — General purpose clock input to the CGU.

O TRACECLK — Trace clock.

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

- R — Function reserved.
O 12S0_TX_MCLK — I12S transmit master clock.

/10 12S0_RX_SCK — 12S receive clock. It is driven by the
master and received by the slave. Corresponds to the signal
SCK in the 12S-bus specification.

PF 5 E9 |- 190 - 5] N: - R — Function reserved.

PU o U3_UCLK — Serial clock input/output for USART3 in
synchronous mode.

/O |SSP1_SSEL — Slave Select for SSP1.
O TRACEDATA[0] — Trace data, bit 0.

/0 |GPIO7[19] — General purpose digital input/output pin.
- R — Function reserved.

/O SGPIO4 — General purpose digital input/output pin.
- R — Function reserved.

Al |ADC1_4 — ADC1 and ADCO, input channel 4. Configure the
pin as GPIO input and use the ADC function select register
in the SCU to select the ADC.
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NXP Semiconductors LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 3. Pin description ...continued

Pin name o Q Description
2 9 8 3 s
ol < N — 2
< O o o 3 o
5 & & ¢ g_ g
| [ 2 4| @ ==

WAKEUPO A9 A4 187 130 | ;1A I 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.

Input O of the event monitor.No internal pull-up is enabled
when this pin is configured as input.

WAKEUP1 A10 |- - - B 1A I 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.

Input 1 of the event monitor. No internal pull-up is enabled
when this pin is configured as input.

WAKEUP2 co |- - - B0 1A I 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.

Input 2 of the event monitor. 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 A2 8 6 (81 1A ] ADC input channel 0. Shared between 10-bit ADC0/1 and

ADC1_0/DAC DAC.

ADCO_1/ C3 Al 4 2 (8l 1A ADC input channel 1. Shared between 10-bit ADCO/1.

ADC1_1

ADCO_2/ A4 B3 206 (143 [ 1A ] ADC input channel 2. Shared between 10-bit ADCO0/1.

ADC1_2

ADCO_3/ B5 A3 200 139 |B 1A ] ADC input channel 3. Shared between 10-bit ADCO/1.

ADC1_3

ADCO_4/ c6 - 199 |138 |1 1A ADC input channel 4. Shared between 10-bit ADCO/1.

ADC1 4

ADCO_5/ B3 - 208 (144 B 1A ] ADC input channel 5. Shared between 10-bit ADCO0/1.

ADC1 5

ADCO_6/ A5 - 204 142 |B 1A ] ADC input channel 6. Shared between 10-bit ADCO0/1.

ADC1_6

ADCO_7/ cs5 - 197 136 |18 1A ADC input channel 7. Shared between 10-bit ADCO/1.

ADC1_7

RTC

RTC_ALARM Al11 |C3 186 (129 [ - O RTC controlled output.

RTCX1 A8 A5 182 125 B8 - | Input to the RTC 32 kHz ultra-low power oscillator circuit.

RTCX2 B8 B5 183 |126 (B - O  Output from the RTC 32 kHz ultra-low power oscillator
circuit.

SAMPLE B9 - - - [ o O  Event monitor sample output.

Crystal oscillator pins
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0x400F 0000
0x400E 5000
0x400E 4000
0x400E 3000
0x400E 2000
0x400E 1000
0x400E 0000
0x400C 8000
0x400C 7000
0x400C 6000
0x400C 5000
0x400C 4000
0x400C 3000
0x400C 2000
0x400C 1000
0x400C 0000
0x400B 0000
0x400A 5000
0x400A 4000
0x400A 3000
0x400A 2000
0x400A 1000
0x400A 0000
0x4008 A00O
0x4008 9000
0x4008 8000
0x4008 7000
0x4008 6000
0x4008 5000
0x4008 4000
0x4008 3000
0x4008 2000

0x4008 1000
0x4008 0000

Fig 8.

LPC435x/3x/2x/1x
reserved l l OXFFFF FFFF
ADC1 'L.\F;]B:a | L external memories and
ADCO peripherals ) ARM private bus clocking
reset control
C_CANO . - 0x6000 0000 peripherals
DAC reserve " 0x4400 0000
eripheral bit band alias region
12C1 perp 9 0x4200 0000
reserved AN
* 0x4010 2000
GIMA SGPIO 0x4010 1000
SPI
QEl 0x4010 0000
SSP1 APB2 reserved NS
ipheral 0x400F 8000
timer3 peripherals high-speed GPIO RTC domain
timer2 pry—— 1 0x400F 4000 per|phera|s
* 0x400F 2000
USART3 reserved
USART2 0x400F 1000
reserved
Rt 0x400F 0000
imer i
— APB3 peripherals | ox400E 0000
reserved reserved * 0x400D 0000
C_CANT APBA APB2 peripherals 0x400C 0000
:;2(1) peripherals reserved “J* 0x400B 0000
500 APB1 peripherals 0x400A 0000
motor control PWM reserved * 0x4009 0000
APBO peripherals
0x4008 0000
GPIO GROUP1 interrupt reserved NN
GPIO GROUPO interrupt 0x4006 0000 AHB
interrup i i DU
PO aups clocking/reset peripherals 0x4005 0000 peripherals
- -
sco RTC domain peripherals ~O0x4004 0000
APBO reserved AN
timer1 peripherals 0x4002 0000
p— AHB peripherals
imerf
SRAM, flash, EEPROM memories, | 0*#000 0000
SSPO SPIFI data, ROM
UART1 w/ modem external memory banks 0x1000 0000
USARTO 256 MB memory shadow area
0x0000 0000
WWDT

LPC435x/3x/2x/1x Memory mapping (peripherals)

reserved

RGU

CCu2

CCuU1

CGU

reserved

RTC/event monitor

OTP controller

event router

CREG

power mode control

backup registers

alarm timer

reserved

ethernet

reserved

EEPROM controller

flash B controller

flash A controller

reserved

LCD

USB1

UsBo

EMC

SD/MMC

SPIFI

DMA

reserved

SCT

0x4006 0000
0x4005 4000

0x4005 3000
0x4005 2000
0x4005 1000
0x4005 0000

0x4005 0000
0x4004 7000

0x4004 6000
0x4004 5000
0x4004 4000
0x4004 3000
0x4004 2000
0x4004 1000
0x4004 0000
0x4002 0000
0x4001 2000
0x4001 0000
0x4000 F0O00

0x4000 E000
0x4000 D000

0x4000 C0O00
0x4000 9000
0x4000 8000
0x4000 7000
0x4000 6000
0x4000 5000
0x4000 4000
0x4000 3000
0x4000 2000
0x4000 1000
0x4000 0000

002aah183

13[]0J1U020121W QN/TIN-X3110D INYV 1Jg-2E

XT[XCIXEIXGEV I T

SJ1012Npuodlwas dXN



NXP Semiconductors LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Each slice has a 32-bit pattern match filter.

7.18 AHB peripherals

7.18.1 General Purpose DMA

The DMA controller allows peripheral-to memory, memory-to-peripheral,
peripheral-to-peripheral, and memory-to-memory transactions. Each DMA stream
provides unidirectional serial DMA transfers for a single source and destination. For
example, a bidirectional port requires one stream for transmit and one for receives. The
source and destination areas can each be either a memory region or a peripheral for
master 1, but only memory for master 0.

7.18.1.1 Features

Eight DMA channels. Each channel can support a unidirectional transfer.
16 DMA request lines.

Single DMA and burst DMA request signals. Each peripheral connected to the DMA
Controller can assert either a burst DMA request or a single DMA request. The DMA
burst size is set by programming the DMA Controller.

Memory-to-memory, memory-to-peripheral, peripheral-to-memory, and
peripheral-to-peripheral transfers are supported.

Scatter or gather DMA is supported through the use of linked lists. This means that
the source and destination areas do not have to occupy contiguous areas of memory.

Hardware DMA channel priority.

AHB slave DMA programming interface. The DMA Controller is programmed by
writing to the DMA control registers over the AHB slave interface.

Two AHB bus masters for transferring data. These interfaces transfer data when a
DMA request goes active. Master 1 can access memories and peripherals, master 0
can access memories only.

32-bit AHB master bus width.
Incrementing or non-incrementing addressing for source and destination.

Programmable DMA burst size. The DMA burst size can be programmed to more
efficiently transfer data.

Internal four-word FIFO per channel.
Supports 8, 16, and 32-bit wide transactions.

Big-endian and little-endian support. The DMA Controller defaults to little-endian
mode on reset.

An interrupt to the processor can be generated on a DMA completion or when a DMA
error has occurred.

Raw interrupt status. The DMA error and DMA count raw interrupt status can be read
prior to masking.

7.18.2 SPI Flash Interface (SPIFI)

The SPI Flash Interface allows low-cost serial flash memories to be connected to the ARM
Cortex-M4 processor with little performance penalty compared to parallel flash devices
with higher pin count.

LPC435X_3X_2X_1X
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NXP Semiconductors LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

7.18.5 High-speed USB Host/Device/OTG interface (USBO)

Remark: USBO is available on the following parts: LPC435x, LPC433x, LPC432x. USBO
is not available on the LPC431x parts.

The USB OTG module allows the LPC435x/3x/2x/1x to connect directly to a USB Host
such as a PC (in device mode) or to a USB Device in host mode.

7.18.5.1 Features

Contains UTMI+ compliant high-speed transceiver (PHY).
Complies with Universal Serial Bus specification 2.0.

Complies with USB On-The-Go supplement.

Complies with Enhanced Host Controller Interface Specification.
Supports auto USB 2.0 mode discovery.

Supports all high-speed USB-compliant peripherals.

Supports all full-speed USB-compliant peripherals.

Supports software Host Negotiation Protocol (HNP) and Session Request Protocol
(SRP) for OTG peripherals.

Supports interrupts.

Supports Start Of Frame (SOF) frame length adjust.

This module has its own, integrated DMA engine.

USB interface electrical test software included in ROM USB stack.

7.18.6 High-speed USB Host/Device interface with ULPI (USB1)

Remark: USB1 is available on the following parts: LPC435x and LPC433x. USB1 is not
available on the LPC432x and LPC431x parts.

The USBL1 interface can operate as a full-speed USB Host/Device interface or can
connect to an external ULPI PHY for High-speed operation.

7.18.6.1 Features

Complies with Universal Serial Bus specification 2.0.
Complies with Enhanced Host Controller Interface Specification.
Supports auto USB 2.0 mode discovery.

Supports all high-speed USB-compliant peripherals if connected to external ULPI
PHY.

Supports all full-speed USB-compliant peripherals.

Supports interrupts.

Supports Start Of Frame (SOF) frame length adjust.

This module has its own, integrated DMA engine.

USB interface electrical test software included in ROM USB stack.

7.18.7 LCD controller

Remark: The LCD controller is only available on parts LPC435x. LCD is not available on
parts LPC433x, LPC432x, and LPC431x.
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7.23.7

7.23.8

7.23.9

LPC435X_3X_2X_1X

32-bit ARM Cortex-M4/MO microcontroller

System PLL1

The PLL1 accepts an input clock frequency from an external oscillator in the range of

1 MHz to 25 MHz. The input frequency is multiplied up to a high frequency with a Current
Controlled Oscillator (CCO). The multiplier can be an integer value from 1 to 32. The CCO
operates in the range of 156 MHz to 320 MHz. This range is possible through an
additional divider in the loop to keep the CCO within its frequency range while the PLL is
providing the desired output frequency. The output divider can be set to divide by 2, 4, 8,
or 16 to produce the output clock. Since the minimum output divider value is 2, it is
insured that the PLL output has a 50 % duty cycle. The PLL is turned off and bypassed
following a chip reset. After reset, software can enable the PLL. The program must
configure and activate the PLL, wait for the PLL to lock, and then connect to the PLL as a
clock source. The PLL settling time is 100 pus.

Reset Generation Unit (RGU)

The RGU allows generation of independent reset signals for individual blocks and
peripherals on the LPC435x/3x/2x/1x.

Power Management Controller (PMC)
The PMC controls the power to the cores, peripherals, and memories.
The LPC435x/3x/2x/1x support the following power modes in order from highest to lowest
power consumption:
1. Active mode
2. Sleep mode
3. Power-down modes:
a. Deep-sleep mode
b. Power-down mode
c. Deep power-down mode

Active mode and sleep mode apply to the state of the core. In a dual-core system, either
core can be in active or sleep mode independently of the other core.

If the core is in Active mode, it is fully operational and can access peripherals and
memories as configured by software. If the core is in Sleep mode, it receives no clocks,
but peripherals and memories remain running.

Either core can enter sleep mode from active mode independently of the other core and
while the other core remains in active mode or is in sleep mode.

Power-down modes apply to the entire system. In the Power-down modes, both cores and
all peripherals except for peripherals in the always-on power domain are shut down.
Memories can remain powered for retaining memory contents as defined by the individual
power-down mode.

Either core in active mode can put the part into one of the three power down modes if the
core is enabled to do so. If both cores are enabled for putting the system into power-down,
then the system enters power-down only once both cores have received a WFI or WFE
instruction.
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Table 11. Static characteristics ...continued
Tamb = 40 €T to +105 <, unless otherwise specified.
Symbol Parameter Conditions Min Typli Max Unit
Vo output voltage output active 0 - Vbp(i0) \%
A\ HIGH-level input 0.7 x - 55 \%
voltage Vbb(0)
Vi LOW-level input voltage -0.5 - 0.3 x \%
Vbb(0)
Vhys hysteresis voltage 0.1 x - - \%
Vbp(0)
Vou HIGH-level output lon = -6 MA Vbp(i0) = - - \%
voltage 0.4
VoL LOW:-level output loL =6 mA - - 0.4 \%
voltage
lon HIGH-level output Vou = VDD(IO) -04V -6 - - mA
current
loL LOW:-level output VoL=0.4V 6 - - mA
current
loHs HIGH-level short-circuit ' drive HIGH; connected to [ |- - 86.5 mA
output current ground
loLs LOW-level short-circuit | drive LOW; connected to 4] |- - 76.5 mA
output current Vbp(10)
Ipd pull-down current V=5V [13] - 93 - pA
[14]
[15]
vlpu pull-up current 'V| =0V 13 - 62 - pA
[14]
[15]
Vopgoy < Vi <5V - 10 - uA
Rs series resistance on 1/O pins with analog 200 Q
function; analog function
enabled
I/O pins - high drive strength
C input capacitance - - 5.2 pF
I LOW-level leakage V| =0 V; on-chip pull-up - 3 - nA
current resistor disabled
loz OFF-state output Vo=0Vto VDD(IO); - 3 - nA
current on-chip pull-up/down
resistors disabled;
absolute value
\Y/ input voltage pin configured to provide
a digital function;
VDD(lO) >24V 0 - 55 \%
VDD(IO) =0V 0 - 3.6 \%
Vo output voltage output active 0 - Vbp(i0) \%
ViH HIGH-level input 0.7 x - 55 \%
voltage Vbb(0)
Vi LOW-level input voltage -0.5 - 0.3 x \%
Vbp(i0)
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16| 002aah410 300 | 002aah412
IDD(REG)(3V3) / IDD(REG)(3V3)
(mA) (HA)
/ 240
1.2 / /
j 180
0.8 /
/ 120 v
0.4 / /
/ 60
/ ///
/ /
0 0
-40 0 40 80 120 -40 0 40 80 120
temperature (°C) temperature (°C)
Conditions: Vppreac)3va) = Vbpgo) = 3.3 V. Conditions: Vpprea)@3va) = Vpp(io) = 3.3 V.
Fig 15. Typical supply current versus temperature in Fig 16. Typical supply current versus temperature in
Deep-sleep mode Power-down mode
25 ‘ 002aah424 30 002aah415
IDD(REG)(3V3)/IBAT IBAT
(WA) (HA)
25 [
20
20
15 /
J 15
10 / /
IBAT / 10 /
IDD(REG)(3V3) L/
5 — 5 /
— \\\_/
0 ’ 0
-40  -20 0 20 40 60 80 100 120 -40  -20 0 20 40 60 80 100 120
temperature (°C) temperature (°C)
Conditions: VDD(REG)(3V3) = VDD(IO) =3.3V. Vgar = Conditions: Vgar = 3.6 V. VDD(REG)(3V3) not present.
VbpREG)@3v3) + 0.4 V.
Fig 17. Typical supply current versus temperature in Fig 18. Typical battery supply current versus
Deep power-down mode temperature
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11.15 SPIFI

Table 29.

at 90 % and 10 % of the signal level. EHS = 1 for all pins. Simulated values.

LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Dynamic characteristics: SPIFI
Tamp = 40 CTto 105 C;24V —<VDD(REG)(3V3) <36V;2.7V —<VDD(IO) <3.6 V. C_=20pF. Sampled

Symbol Parameter Min Max Unit
Tey(clk) clock cycle time 9.6 - ns
tos data set-up time 3.2 - ns
toH data hold time 0 - ns
tvQ) data output valid time - 3.2 ns
thQ) data output hold time 0.6 - ns
Tey(clk)
SPIFI_SCK /
tV(Q) — - - — - | th(Q)
SPIFI data out X DATA VALID DATA VALID
_ lps toH

SPIFI data in

DATA VALID * DATA VALID

k

Fig 33. SPIFI timing (Mode 0)

11.16 SGPIO timing
The following considerations apply to SGPIO timing:

002aah409

¢ SGPIO input signals are synchronized by the internal clock SGPIO_CLOCK. To
guarantee that no samples are missed, all input signals should have a duration of at
least one SGPIO_CLOCK cycle plus the set-up and hold times.

* When an external clock input is used to generate output data, synchronization causes
a latency of at least one SGPIO_CLOCK cycle. The maximum output data rate is one
output every two SGPIO_CLOCK cycles.

* Synchronization also causes a latency of one SGPIO_CLOCK cycle when sampling
several inputs. This may cause inputs with very similar timings to be sampled with a
difference of one SGPIO_CLOCK cycle.

LPC435X_3X_2X_1X
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Table 30. Dynamic characteristics: SGPIO
Tamp = 40 Cto+105 C; 2.4V —<VDD(REG)(3V3) <3.6V;27V —<VDD(IO) <3.6 V. Simulated values.

Symbol ‘Parameter Conditions Min Typ Max Unit

tsup) data input set-up time 2 - - ns

th(o) data input hold time | Tsepio + 2 - - ns

tsup) data input set-up time |sampled by 1 Tsepio + 2 - - ns
SGPIO_CLOCK

th) data input hold time  |sampled by | Tsepio + 2 - - ns
SGPIO_CLOCK

tvQ) data output valid time [ - - 2 x Tsgpio ns

th) data output hold time | Tseprio - ns

tvQ) data output valid time |sampled by ] -3 - 3 ns
SGPIO_CLOCK

thQ) data output hold time |sampled by ] -3 - 3 ns
SGPIO_CLOCK

[1] SGPIO_CLOCK is the internally generated SGPIO clock. Tsgpio = 1/fsgpio_cLock-

CLKINext / /

sync(CLKINext) = CLKINi

SGPIO_CLOCK 4 4 4 4 4 4 4 }
DIN

sync(DIN)

CLKout /
Dout X X Da ><

i I 002aah668

Fig 34. SGPIO timing

LPC435X_3X_2X_1X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.

Product data sheet Rev. 5.3 — 15 March 2016 123 of 162




NXP Semiconductors

LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 42. LCD panel connections for STN dual panel mode
External pin 4-bit mono STN dual panel 8-bit mono STN dual panel Color STN dual panel
LPC43xx pin |LCD function [LPC43xx pin LCD function |LPC43xx pin LCD function
used used used

LCD_VD2 P4 3 UD[2] P4 3 UD[2] P4 3 UD[2]
LCD_VD1 P4_4 UD[1] P4_4 UD[1] P4_4 uD[1]
LCD_VDO P4 1 uD[O] P4 1 uD[O] P4 1 UD[O]
LCD_LP P7_6 LCDLP P7_6 LCDLP P7 6 LCDLP
LCD_ENAB/ P4 6 LCDENAB/  P4_6 LCDENAB/ P4 6 LCDENAB/
LCDM LCDM LCDM LCDM
LCD_FP P4 5 LCDFP P4 5 LCDFP P4 5 LCDFP
LCD_DCLK P4 7 LCDDCLK P4 7 LCDDCLK P4 7 LCDDCLK
LCD_LE P70 LCDLE P70 LCDLE P70 LCDLE
LCD_PWR P7 7 LCDPWR P7 7 LCDPWR P7 7 LCDPWR
GP_CLKIN PF_4 LCDCLKIN  PF_4 LCDCLKIN PF_4 LCDCLKIN
Table 43. LCD panel connections for TFT panels
External TFT 12 bit (4:4:4 TFT 16 bit (5:6:5 mode) TFT 16 bit (1:5:5:5 mode) TFT 24 bit
pin mode)

LPC43xx LCD LPC43xx LCD LPC43xx pin |[LCD LPC43xx LCD

pin used function pin used function used function pin used function
LCD_VD23 PB_O BLUE3  PB_O BLUE4 PB_0 BLUE4 PB_O BLUE7
LCD VD22 PB_1 'BLUE2 PB_1 'BLUE3 PB 1 'BLUE3 PB 1 'BLUE6
LCD_VD21 PB_2 BLUEL  PB_2 BLUE2 PB_2 BLUE2 PB_2 BLUE5
LCD VD20 PB 3 'BLUEO PB_ 3 BLUE1 PB 3 'BLUE1 PB 3 'BLUE4
LCD_VD19 - - P71 BLUEO P71 BLUEO P71 BLUE3
LCD VD18 - - ) - P7 2 intensity P72 'BLUE2
LCD_VD17 - - - - - - P73 BLUE1
LCD_VD16 - - - - - - P7 4 'BLUEO
LCD_VD15 PB_4 GREEN3 PB_4 GREENS  PB_4 GREEN4 PB_4 GREEN7
LCD VD14 PB. 5 'GREEN2 PB_5 'GREEN4 PB_5 'GREEN3 PB_5 'GREENS6
LCD_VD13 PB_6 GREEN1 PB_6 GREEN3  PB_6 GREEN2 PB_6 GREENS
LCD VD12 P8 3 'GREENO P8 _3 'GREEN2 P8 3 'GREEN1 P8 3 'GREEN4
LCD_ VD1l - - P4_9 GREEN1 P49 GREENO P4_9 GREEN3
LCD VD10 - - P4 10 'GREENO  P4_10 intensity  P4_10 'GREEN2
LCD_VD9 - - - - - - P4 8 GREEN1
LCD_VD8 - - - ) - - P7 5 'GREENO
LCD_VD7 P8 4 RED3 P8_4 RED4 P8_4 RED4 P8_4 RED7
LCD_ VD6 P8 5 'RED2 P8 5 'RED3 P8_5 'RED3 P8 5 'RED6
LCD_VD5 P8 6 RED1 P8_6 RED2 P8_6 RED2 P8_6 RED5
LCD VD4 P8 7 'REDO P8_7 'RED1 P8_7 'RED1 P8_7 'RED4
LCD_VD3 - - P4 2 REDO P4 2 REDO P4 2 RED3
LCD VD2 - - ) - P4 3 intensity P4 _3 'RED2
LCD_VD1 - - - - - - P4_4 RED1
LPC435X_3X_2X_1X Allinformation provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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Table 47. Revision history ...continued

Document ID Release date Data sheet status Change notice |Supersedes

Modifications: .

SD/MMC timing data updated. See Table 35 “Dynamic characteristics: SD/MMC”.

IEEE standard 802.3 compliance added to Section 11.18. Covers Ethernet dynamic
characteristics of ENET_MDIO and ENET_MDC signals.

SSP master mode timing diagram updated with SSEL timing parameters. See Figure
31 “SSP in SPI mode and SPI master timing”.

Parameters tieaq, tiag, and ty added in Table 25 “Dynamic characteristics: SSP pins in
SPI mode”.

Parameter tcswel With condition PB = 1 corrected: (WAITWEN + 1) x Tey(ci) added.
See Table 29 “Dynamic characteristics: Static asynchronous external memory
interface”.

Parameter tcg gLs. With condition PB = 0O corrected: (WAITWEN + 1) x Teyci) added.
See Table 29 “Dynamic characteristics: Static asynchronous external memory
interface”.

Removed restriction on C_CAN bus usage. See CAN.1 errata in Ref. 2.
General-purpose OTP size corrected.

LPC435X_3X_2X_1XVv.3 20121206 Preliminary data sheet - LPC4357_53 37 _33v.2.1

Modifications: .

TFBGA180 packages removed.

Part LPC432x and LPC431x added.

SCT dither engine added and SCT bi-directional event enable features added.

Figure 10 “Dual-core debug configuration” added.

T = 105 °C data added in Figure 20 to Figure 23.

Change symbol names and parameter names in Table 21.

Parameter I updated for condition V, =5 V and Tymp = 25 °C/105 °C in Table 11.
Power consumption data added in Section 10.1.

SPIFI dynamic characteristics added in Section 11.16.

IRC accuracy corrected to + 2 % for Tymp =-40 °C to 0 °C and T4y = 85 °C to 105 °C.

Pull-up and Pull-down current data (Figure 24 and Figure 25) updated with data for
Tamp = 105 °C.

SPIFI maximum data rate changed to 52 MB per second.

Recommendation for Vgar use added: The recommended operating condition for the
battery supply is Vpprec)@ava) > Vear + 0.2 V.

Table 14 “Band gap characteristics” added.
Section 7.23.9 “Power Management Controller (PMC)” added.

Description of ADC pins on digital/analog input pins changed. Each input to the ADC
is connected to ADCO and ADCL1. See Table 3.

OTP memory size changed to 64 bit.
Use of C_CAN peripheral restricted in Section 2.
ADC channels limited to a total of 8 channels shared between ADCO and ADC1.

LPC4357 53 37 33v.2.1 20120904  Preliminary data sheet - LPC4357 53 37 33 V.2

Modifications: .

SSPO boot pin functions corrected in Table 5 and Table 4. Pin P3_3 = SSP0_SCK, pin
P3_6 = SSPO_SSEL, pin P3_7 = SSP0O_MISO, pin P3_8 = SSPO_MOSI.

SWD removed for ARM Cortex-MO.

BOD de-assertion levels added in Table 13.

Peripheral power consumption data added in Table 12.

Minimum value for all supply voltages changed to -0.5 V in Table 7.
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Table 47. Revision history ...continued

Document ID

Release date Data sheet status Change notice |Supersedes

LPC4357 53 37 33v.2
Modifications:

LPC4357_53v.1

20120711 Preliminary data sheet - LPC4357_53v.1

Data sheet status changed to preliminary.
Parts LPC4337 and LPC4333 added.

Minimum value of V| for conditions “USBO pins USBO_DP; USBO_DM; USB0O_VBUS”,
“USBO pins USBO_ID; USBO_RREF”, and “USB1 pins USB1_DP and USB1_DM”
changed to —0.3 V in Table 6.

Section 10.2 added.

Table 8 “Thermal resistance (LQFP packages)” and Table 9 “Thermal resistance
value (BGA packages)” added.

AES removed. Available on parts LPC43Sxx only.

Dynamic characteristics of the SD/MMC controller updated in Table 30.
Dynamic characteristics of the LCD controller updated in Table 31.
Dynamic characteristics of the SSP controller updated in Table 23.
Parameters I, and Iy renamed to I, and I,y in Table 10.
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Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Non-automotive qualified products — Unless this data sheet expressly
states that this specific NXP Semiconductors product is automotive qualified,
the product is not suitable for automotive use. It is neither qualified nor tested
in accordance with automotive testing or application requirements. NXP
Semiconductors accepts no liability for inclusion and/or use of
non-automotive qualified products in automotive equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards, customer
(a) shall use the product without NXP Semiconductors’ warranty of the
product for such automotive applications, use and specifications, and (b)

20. Contact information

LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

19.4 Trademarks

Notice: All referenced brands, product names, service names and trademarks
are the property of their respective owners.

12C-bus — logo is a trademark of NXP B.V.

For more information, please visit: http://www.nxp.com

For sales office addresses, please send an email to: salesaddresses@nxp.com
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