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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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NXP Semiconductors LPC5410x
32-bit ARM Cortex-M4/M0+ microcontroller
 ARM Cortex-M0+ core (version r0p1):

 ARM Cortex-M0+ processor, running at a frequency of up to 100 MHz.

 ARM Cortex-M0+ built-in Nested Vectored Interrupt Controller (NVIC).

 Non-maskable Interrupt (NMI) input with a selection of sources.

 Serial Wire Debug with four breakpoints and two watch points.

 System tick timer.

 On-chip memory:

 Up to 512 kB on-chip flash program memory with flash accelerator and 256 byte 
page erase and write.

 104 kB total SRAM composed of:

 Up to 96 kB contiguous main SRAM.

 An additional 8 kB SRAM.

 ROM API support:

 Flash In-Application Programming (IAP) and In-System Programming (ISP).

 Power control API.

 Serial interfaces:

 Four USART interfaces with synchronous mode and 32 kHz mode for wake-up 
from deep sleep and power down modes. The USARTs have FIFO support from 
the System FIFO and share a fractional baud-rate generator.

 Two SPI interfaces, each with four slave selects and flexible data configuration. 
The SPIs have FIFO support from the System FIFO. The slave function is able to 
wake up the device from deep sleep and power down modes.

 Three I2C-bus interfaces supporting fast mode and Fast-mode Plus with data rates 
of up to 1Mbit/s and with multiple address recognition and monitor mode. Each 
I2C-bus interface also supports High Speed Mode (3.4 Mbit/s) as a slave. The slave 
function is able to wake up the device from deep sleep and power down modes.

 Digital peripherals:

 DMA controller with 22 channels and 20 programmable triggers, able to access all

memories and DMA-capable peripherals.

 Up to 50 General-Purpose Input/Output (GPIO) pins. Most GPIOs have 
configurable pull-up/pull-down resistors, programmable open-drain mode, and 
input inverter. 

 GPIO registers are located on the AHB for fast access. The DMA supports GPIO 
ports.

 Up to eight GPIOs (pin interrupts) can be selected as edge-sensitive (rising or 
falling edges or both) interrupt requests or level-sensitive (active low or active high) 
interrupt requests. In addition, up to eight GPIOs can be selected to contribute a 
boolean expression and interrupt generation using the pattern match engine block.

  Two GPIO grouped interrupts (GINT) enable an interrupt based on a logical

(AND/OR) combination of input states.

 CRC engine.

 Timers:

 Five 32-bit standard general purpose timers/counters, four of which support up to 4 
capture inputs and 4 compare outputs, PWM mode, and external count input. 
Specific timer events can be selected to generate DMA requests. The fifth timer 
does not have external pin connections and may be used for internal timing 
operations.
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NXP Semiconductors LPC5410x
32-bit ARM Cortex-M4/M0+ microcontroller
 One State Configurable Timer/PWM (SCT/PWM) with 8 inputs (6 external inputs 
and 2 internal inputs) and 8 output functions (including capture and match). Inputs 
and outputs can be routed to/from external pins and internally to/from selected 
peripherals. Internally, the SCT supports 13 captures/matches, 13 events and 13 
states.

 32-bit Real-time clock (RTC) with 1 s resolution running in the always-on power 
domain. A timer in the RTC can be used for wake-up from all low power modes 
including deep power-down, with 1 ms resolution. 

 Multiple-channel multi-rate 24-bit timer (MRT) for repetitive interrupt generation at 
up to four programmable, fixed rates.

Windowed Watchdog Timer (WWDT).

 Ultra-low power Micro-tick Timer, running from the Watchdog oscillator, that can be 
used to wake up the device from low power modes.

 Repetitive Interrupt Timer (RIT) for debug time-stamping and general-purpose use.

 Analog peripheral: 12-bit, 12-channel, Analog-to-Digital Converter (ADC) supporting 
5.0 Msamples/s. The ADC supports two independent conversion sequences.

 Clock generation:

 12 MHz internal RC oscillator.

 External clock input for clock frequencies of up to 25 MHz.

 Internal low-power, watchdog oscillator (WDOSC) with a nominal frequency of 500 
kHz.

 32 kHz low-power RTC oscillator.

 System PLL allows CPU operation up to the maximum CPU rate. May be run from 
the internal RC oscillator, the external clock input CLKIN, or the RTC oscillator.

 Clock output function for monitoring internal clocks.

 Frequency measurement unit for measuring the frequency of any on-chip or 
off-chip clock signal.

 Power-saving modes and wake-up:

 Integrated PMU (Power Management Unit) to minimize power consumption.

 Reduced power modes: sleep, deep sleep, power down, and deep power-down.

Wake-up from deep sleep and power down modes via activity on the USART, SPI, 
and I2C peripherals.

Wake-up from sleep, deep sleep, power down, and deep power-down modes using 
the RTC alarm.

 Single power supply 1.62 V to 3.6 V.

 Power-On Reset (POR).

 Brown-Out Detect (BOD) with separate thresholds for interrupt and forced reset.

 JTAG boundary scan supported.

 Unique device serial number (128 bit) for identification.

 Operating temperature range 40 °C to 105 °C.

 Available in a 3.288 x 3.288 mm WLCSP49 package and LQFP64 package.
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NXP Semiconductors LPC5410x
32-bit ARM Cortex-M4/M0+ microcontroller
 

Fig 5. LQFP64 Pin configuration
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NXP Semiconductors LPC5410x
32-bit ARM Cortex-M4/M0+ microcontroller
6.2 Pin description

On the LPC5410x, digital pins are grouped into two ports. Each digital pin may support up 
to four different digital functions and one analog function, including General Purpose I/O 
(GPIO). 

 

Table 4. Pin description

Symbol
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Description

PIO0_0 A6 31 [2] PU I/O PIO0_0 — General-purpose digital input/output pin.

Remark: In ISP mode, this pin is the UART0 RXD function.

I U0_RXD — Receiver input for USART0. 

I/O SPI0_SSEL0 — Slave Select 0 for SPI0.

I CT32B0_CAP0 — 32-bit CT32B0 capture input 0.

I R — Reserved.

O SCT0_OUT3 — SCT0 output 3. PWM output 3.

PIO0_1 B6 32 [2] PU I/O PIO0_1 — General-purpose digital input/output pin.

Remark: In ISP mode, this pin is the UART0 TXD function.

O U0_TXD — Transmitter output for USART0.

I/O SPI0_SSEL1 — Slave Select 1 for SPI0.

I CT32B0_CAP1 — 32-bit CT32B0 capture input 1.

I R — Reserved.

O SCT0_OUT1 — SCT0 output 1. PWM output 1.

PIO0_2 - 36 [2] PU I/O PIO0_2 — General-purpose digital input/output pin.

I U0_CTS — Clear To Send input for USART0.

I R — Reserved.

I CT32B2_CAP1 — 32-bit CT32B2 capture input 1.

I R — Reserved.

PIO0_3 - 37 [2] PU I/O PIO0_3 — General-purpose digital input/output pin.

O U0_RTS — Request To Send output for USART0.

I R — Reserved.

O CT32B1_MAT3 — 32-bit CT32B1 match output 3.

I R — Reserved.

PIO0_4 C7 38 [2] PU I/O PIO0_4 — General-purpose digital input/output pin.

I/O U0_SCLK — USART0 clock in synchronous USART mode.

I/O SPI0_SSEL2 — Slave Select 2 for SPI0.

I CT32B0_CAP2 — 32-bit CT32B0 capture input 2.

I R — Reserved.
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NXP Semiconductors LPC5410x
32-bit ARM Cortex-M4/M0+ microcontroller
• Pattern match engine:

– Up to eight pins can be selected from all digital pins on ports 0 and 1 to contribute 
to a boolean expression. The boolean expression consists of specified levels 
and/or transitions on various combinations of these pins.

– Each bit slice minterm (product term) comprising of the specified boolean 
expression can generate its own, dedicated interrupt request.

– Any occurrence of a pattern match can also be programmed to generate an RXEV 
notification to the CPU. The RXEV signal can be connected to a pin.

– Pattern match can be used in conjunction with software to create complex state 
machines based on pin inputs. 

– Pattern match engine facilities wake-up only from active and sleep modes.

7.15 AHB peripherals

7.15.1 DMA controller

The DMA controller allows peripheral-to memory, memory-to-peripheral, and 
memory-to-memory transactions. Each DMA stream provides unidirectional DMA 
transfers for a single source and destination. 

7.15.1.1 Features

• 22 channels, 21 of which are connected to peripheral DMA requests. These come 
from the USART, SPI, and I2C peripherals. One spare channels has no DMA request 
connected, and can be used for functions such as memory-to-memory moves. 

• DMA operations can be triggered by on- or off-chip events. Each DMA channel can 
select one trigger input from 20 sources. Trigger sources include ADC interrupts, 
Timer interrupts, pin interrupts, and the SCT DMA request lines.

• Priority is user selectable for each channel.

• Continuous priority arbitration.

• Address cache.

• Efficient use of data bus.

• Supports single transfers up to 1,024 words.

• Address increment options allow packing and/or unpacking data.

7.16 Digital serial peripherals

7.16.1 USART

7.16.1.1 Features

• Synchronous mode with master or slave operation. Includes data phase selection and 
continuous clock option. 

• Maximum bit rates of 6.25 Mbit/s in asynchronous mode. 

• Maximum supported bit rate of 24 Mbit/s for USART master and slave synchronous 
modes. 

• 7, 8, or 9 data bits and 1 or 2 stop bits.
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NXP Semiconductors LPC5410x
32-bit ARM Cortex-M4/M0+ microcontroller
7.20.3 Clock Generation 
 

7.20.4 Power control

The LPC5410x support a variety of power control features. In Active mode, when the chip 
is running, power and clocks to selected peripherals can be optimized for power 
consumption. In addition, there are four special modes of processor power reduction with 
different peripherals running: Sleep mode, deep sleep mode, power down mode, and 
deep power-down mode, activated by the power mode configure API.

Fig 7. LPC5410x clock generation
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NXP Semiconductors LPC5410x
32-bit ARM Cortex-M4/M0+ microcontroller
 

[1] Typical ratings are not guaranteed. Typical values listed are at room temperature (25 C). 

[2] Characterized through bench measurements using typical samples. VDD = 1.62 V

[3] Guaranteed by characterization, not tested in production. VDD = 2.0 V

Table 12. Static characteristics: Power consumption in deep sleep, power down, and deep power-down modes
Tamb = 40 C to +105 C, 1.62 V  VDD  2.0 V; unless otherwise specified.

Symbol Parameter Conditions Min Typ[1][2] Max[3] Unit

IDD supply current Deep sleep mode; all SRAM 
on:

Tamb = 25 C

[2]

- 235 380 A

Tamb = 105 C - - 1.9 mA

Power down mode;

first 8 kB in SRAM0 
powered: 

Tamb = 25 C

[2]

- 4 8 A

Tamb = 105 C - 110 A

SRAM0 (64 kB) powered - 6.7 - A

SRAM0 (64 kB), SRAM1 
(32 kB) powered

- 7.8 - A

SRAM0 (64 kB), SRAM1 
(32 kB), SRAM2 (8 kB) 
powered

- 8.2 - A

Deep power-down mode; 

RTC oscillator input 
grounded (RTC oscillator 
disabled)

Tamb = 25 C

[2] -

160 340 nA

Tamb = 105 C - 14 A

RTC oscillator running with 
external crystal

- 240 - nA
LPC5410x All information provided in this document is subject to legal disclaimers. © NXP B.V. 2018. All rights reserved.

Product data sheet Rev. 2.9 — 26 January 2018 45 of 90



NXP Semiconductors LPC5410x
32-bit ARM Cortex-M4/M0+ microcontroller
[1] Turn off the peripheral when the configuration is done.

[2] For optimal system power consumption, use fixed low frequency Async APB bus when the CPU is at a 
higher frequency.

[3] The supply current per peripheral is measured as the difference in supply current between the peripheral 
block enabled and the peripheral block disabled using ASYNCAPBCLKCTRL, AHBCLKCTRL0/1, and 
PDRUNCFG register. All other blocks are disabled and no code accessing the peripheral is executed.

[4] The supply currents are shown for system clock frequencies of 12 MHz and 96 MHz. 

[5] Typical ratings are not guaranteed. Characterized through bench measurements using typical samples. 

FIFO - 3.17 4.49

Sync APB 
peripheral

CPU: 12 MHz, sync APB 
bus: 12 MHz

CPU: 96MHz, sync APB bus: 
96 MHz

INPUTMUX [1] - 0.83 0.96

IOCON [1] - 1.25 1.55

PINT - 0.83 1.05

GINT - 0.50 0.61

WWDT - 0.17 0.28

MRT - 0.50 0.65

RTC - 0.08 0.09

RIT - 0.50 0.71

UTICK - 0.17 0.11

Timer2 - 0.58 0.67

Timer3 - 0.42 0.42

Timer4 - 0.50 0.57

Async APB 
peripheral

CPU: 12 MHz, Async APB 
bus: 12 MHz

CPU: 96MHz, Async APB 
bus: 12 MHz[2]

USART0 - 0.67 0.11

USART1 - 0.75 0.07

USART2 - 0.67 0.11

USART3 - 0.75 0.07

I2C0 - 0.92 0.10

I2C1 - 0.83 0.26

I2C2 - 0.83 0.25

SPIO0 - 0.92 0.21

SPIO1 - 0.83 0.25

CTimer0 - 0.58 0.18

CTimer1 - 0.42 0.14

Fractional Rate 
Generator

- 4.17 0.73

Table 15. Typical AHB/APB peripheral power consumption[3][4][5]

VDD = 3.3 V; T = 25 °C

Peripheral IDD in A IDD in A/MHz IDD in A/MHz
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10.4.1 Electrical pin characteristics
 

Fig 13. Pin input/output current measurement
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Conditions: VDD = 1.8 V; on pins PIO0_23 to PIO0_28. Conditions: VDD = 3.3 V; on pins PIO0_23 to PIO0_28.

Fig 14. I2C-bus pins (high current sink): Typical LOW-level output current IOL versus LOW-level output voltage 
VOL 
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32-bit ARM Cortex-M4/M0+ microcontroller
 

 

Conditions: VDD = 1.8 V; on standard port pins. Conditions: VDD = 3.3 V; on standard port pins.

Fig 17. Typical pull-up current IPU versus input voltage VI

Conditions: VDD = 1.8V; on standard port pins. Conditions: VDD = 3.3 V; on standard port pins.

Fig 18. Typical pull-down current IPD versus input voltage VI
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[1] Number of erase/program cycles.

[2] Programming times are given for writing 256 bytes from RAM to the flash. 

11.3 I/O pins
 

[1] Simulated data.

[2] Simulated using 10 cm of 50 Ω PCB trace with 5 pF receiver input. Rise and fall times measured between 
80 % and 20 % of the full output signal level.

[3] The slew rate is configured in the IOCON block the SLEW bit. See the LPC5410x user manual.

[4] CL = 20 pF. Rise and fall times measured between 90 % and 10 % of the full input signal level.

11.4 Wake-up process
 

[1] Typical ratings are not guaranteed. The values listed are at room temperature (25 C), nominal supply 
voltages.

Table 19. Dynamic characteristic: I/O pins[1]

Tamb = 40 C to +85 C; 1.62 V  VDD   3.6 V

Symbol Parameter Conditions Min Typ Max Unit

Standard I/O pins - normal drive strength

tr rise time pin configured as output; SLEW = 1 (fast 
mode);

2.7 V  VDD  3.6 V

[2][3]

1.0 - 2.5 ns

1.62 V  VDD  1.98 V 1.6 - 3.8 ns

tf fall time pin configured as output; SLEW = 1 (fast 
mode);

2.7 V  VDD  3.6 V

[2][3]

0.9 - 2.5 ns

1.62 V VDD  1.98 V 1.7 - 4.1 ns

tr rise time pin configured as output; SLEW = 0 
(standard mode);

2.7 V  VDD  3.6 V

[2][3]

1.9 - 4.3 ns

1.62 V  VDD  1.98 V 2.9 - 7.8 ns

tf fall time pin configured as output; SLEW = 0 
(standard mode);

2.7 V  VDD  3.6 V

[2][3]

1.9 - 4.0 ns

1.62 V  VDD  1.98 V 2.7 - 6.7 ns

tr rise time pin configured as input [4] 0.3 - 1.3 ns

tf fall time pin configured as input [4] 0.2 - 1.2 ns

Table 20. Dynamic characteristic: Typical wake-up times from low power modes
VDD = 3.3 V;Tamb = 25 C; using IRC as the system clock.

Symbol Parameter Conditions Min Typ[1] Max Unit

twake wake-up 
time

from sleep mode [2][3] - 1.6 - s

from deep sleep mode with full 
SRAM retention:

 to code executing in flash or 
SRAM

[2] - 18 - s

from power down mode [2] 180 - s

from deep power-down mode; 
RTC disabled; using RESET pin.

[4] - 200 - s
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[2] The wake-up time measured is the time between when a GPIO input pin is triggered to wake the device up 
from the low power modes and from when a GPIO output pin is set in the interrupt service routine (ISR) 
wake-up handler. Measurements are based on using the power library provided in the LPC5410x LPCOpen 
software platform version v.3.04.

[3] IRC enabled, all peripherals off.

[4] RTC disabled. Wake-up from deep power-down causes the part to go through entire reset

process. The wake-up time measured is the time between when the RESET pin is triggered to wake the

device up and when a GPIO output pin is set in the reset handler.
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11.10 SPI interfaces

The actual SPI bit rate depends on the delays introduced by the external trace, the
external device, system clock (CCLK), and capacitive loading. Excluding delays
introduced by external device and PCB, the maximum supported bit rate for SPI master 
mode is 48 Mbit/s, and the maximum supported bit rate for SPI slave mode is 21 Mbit/s.

 

Table 27. SPI dynamic characteristics[1]

Tamb = 40 C to 105 C; CL = 30 pF balanced loading on all pins; SLEW = standard mode. Parameters sampled at the 50 % 
level of the rising or falling edge.

Symbol Parameter Conditions Min Max Unit

SPI master 1.62V  VDD  2.0 V

tDS data set-up time CCLK = 1 MHz to 12 MHz 0 - ns

CCLK = 48 MHz to 60 MHz 0 - ns

CCLK = 96 MHz 0 - ns

tDH data hold time CCLK = 1 MHz to 12 MHz 14 - ns

CCLK = 48 MHz to 60 MHz 12 - ns

CCLK = 96 MHz 9 - ns

tv(Q) data output valid time CCLK = 1 MHz to 12 MHz 0 7 ns

CCLK = 48 MHz to 60 MHz 0 2 ns

CCLK = 96 MHz 0 2 ns

SPI slave 1.62V  VDD  2.0 V

tDS data set-up time CCLK = 1 MHz to 12 MHz 22 - ns

CCLK = 48 MHz to 60 MHz 4 - ns

CCLK = 96 MHz 4 - ns

tDH data hold time CCLK = 1 MHz to 12 MHz 0 - ns

CCLK = 48 MHz to 60 MHz 0 - ns

CCLK = 96 MHz 0 - ns

tv(Q) data output valid time CCLK = 1 MHz to 12 MHz 46 70 ns

CCLK = 48 MHz to 60 MHz 30 37 ns

CCLK = 96 MHz 30 36 ns

SPI master 2.7 V  VDD  3.6 V

tDS data set-up time CCLK = 1 MHz to 12 MHz 0 - ns

CCLK = 48 MHz to 60 MHz 0 - ns

CCLK = 96 MHz 0 - ns

tDH data hold time CCLK = 1 MHz to 12 MHz 10 - ns

CCLK = 48 MHz to 60 MHz 8 - ns

CCLK = 96 MHz 7 - ns

tv(Q) data output valid time CCLK = 1 MHz to 12 MHz 0 6 ns

CCLK = 48 MHz to 60 MHz 0 1 ns

CCLK = 96 MHz 0 1 ns

SPI slave 2.7V  VDD  3.6 V

tDS data set-up time CCLK = 1 MHz to 12 MHz 21 - ns

CCLK = 48 MHz to 60 MHz 4 - ns

CCLK = 96 MHz 3 - ns
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11.11 USART interface

The actual USART bit rate depends on the delays introduced by the external trace, the 
external device, system clock (CCLK), and capacitive loading. Excluding delays 
introduced by external device and PCB, the maximum supported bit rate for USART 
master and slave synchronous modes is 24 Mbit/s.

 

Table 28. USART dynamic characteristics[1]

Tamb = 40 C to 105 C; 1.62 V  VDD  3.6 V; CL = 30 pF balanced loading on all pins; SLEW = 
standard mode. Parameters sampled at the 50% level of the falling or rising edge.

Symbol Parameter Conditions Min Max Unit

USART master (in synchronous mode) 1.62V  VDD  2.0 V

tsu(D) data input set-up time CCLK = 1 MHz to 12 MHz 65 - ns

CCLK = 48 MHz to 60 MHz 35 - ns

CCLK = 96 MHz 34 - ns

th(D) data input hold time CCLK = 1 MHz to 12 MHz 0 - ns

CCLK = 48 MHz to 60 MHz 0 - ns

CCLK = 96 MHz 0 - ns

tv(Q) data output valid time CCLK = 1 MHz to 12 MHz 0 8 ns

CCLK = 48 MHz to 60 MHz 0 2 ns

CCLK = 96 MHz 0 2 ns

USART slave (in synchronous mode) 1.62V  VDD  2.0 V

tsu(D) data input set-up time CCLK = 1 MHz to 12 MHz 18 - ns

CCLK = 48 MHz to 60 MHz 5 - ns

CCLK = 96 MHz 4 - ns

th(D) data input hold time CCLK = 1 MHz to 12 MHz 0 - ns

CCLK = 48 MHz to 60 MHz 0 - ns

CCLK = 96 MHz 0 - ns

tv(Q) data output valid time CCLK = 1 MHz to 12 MHz 50 65 ns

CCLK = 48 MHz to 60 MHz 35 40 ns

CCLK = 96 MHz 30 36 ns

USART master (in synchronous mode) 2.7V  VDD  3.6V

tsu(D) data input set-up time CCLK = 1 MHz to 12 MHz 61 - ns

CCLK = 48 MHz to 60 MHz 22 - ns

CCLK = 96 MHz 21 - ns

th(D) data input hold time CCLK = 1 MHz to 12 MHz 0 - ns

CCLK = 48 MHz to 60 MHz 0 - ns

CCLK = 96 MHz 0 - ns

tv(Q) data output valid time CCLK = 1 MHz to 12 MHz 0 7 ns

CCLK = 48 MHz to 60 MHz 1 2 ns

CCLK = 96 MHz 1 2 ns
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12. Analog characteristics

12.1 BOD
 

Table 30. BOD static characteristics
Tamb = 25 C; based on characterization; not tested in production.

Symbol Parameter Conditions Min Typ Max Unit

Vth threshold voltage interrupt level 0

assertion - 2.05 - V

de-assertion - 2.20 - V

Vth threshold voltage interrupt level 1

assertion - 2.45 - V

de-assertion - 2.60 - V

reset level 1

assertion - 1.85 - V

de-assertion - 2.00 - V

Vth threshold voltage interrupt level 2

assertion - 2.75 - V

de-assertion - 2.90 - V

reset level 2

assertion - 2.00 - V

de-assertion - 2.15 - V

Vth threshold voltage interrupt level 3

assertion - 3.05 - V

de-assertion - 3.20 - V

reset level 3

assertion - 2.30 - V

de-assertion - 2.45 - V
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Table 32. ADC sampling times[1]

-40 C  Tamb  85 C; 1.62 V  VDDA  3.6 V; 1.62 V  VDD  3.6 V

Symbol Parameter Conditions Min Typ Max Unit

ADC inputs ADC_5 to ADC_0 (fast channels); ADC resolution = 12 bit

ts sampling time Zo < 0.05 kΩ [3] 20 - - ns

0.05 kΩ  Zo < 0.1 kΩ 23 - - ns

0.1 kΩ  Zo < 0.2 kΩ 26 - - ns

0.2 kΩ  Zo < 0.5 kΩ 31 - - ns

0.5 kΩ  Zo < 1 kΩ 47 - - ns

1 kΩ  Zo < 5 kΩ 75 - - ns

ADC inputs ADC_5 to ADC_0 (fast channels); ADC resolution = 10 bit

ts sampling time Zo < 0.05 kΩ [3] 15 - - ns

0.05 kΩ  Zo < 0.1 kΩ 18 - - ns

0.1 kΩ  Zo < 0.2 kΩ 20 - - ns

0.2 kΩ  Zo < 0.5 kΩ 24 - - ns

0.5 kΩ  Zo < 1 kΩ 38 - - ns

1 kΩ  Zo < 5 kΩ 62 - - ns

ADC inputs ADC_5 to ADC_0 (fast channels); ADC resolution = 8 bit

ts sampling time Zo < 0.05 kΩ [3] 12 - - ns

0.05 kΩ  Zo < 0.1 kΩ 13 - - ns

0.1 kΩ  Zo < 0.2 kΩ 15 - - ns

0.2 kΩ  Zo < 0.5 kΩ 19 - - ns

0.5 kΩ  Zo < 1 kΩ 30 - - ns

1 kΩ  Zo < 5 kΩ 48 - - ns

ADC inputs ADC_5 to ADC_0 (fast channels); ADC resolution = 6 bit

ts sampling time Zo < 0.05 kΩ [3] 9 - - ns

0.05 kΩ  Zo < 0.1 kΩ 10 - - ns

0.1 kΩ  Zo < 0.2 kΩ 11 - - ns

0.2 kΩ  Zo < 0.5 kΩ 13 - - ns

0.5 kΩ  Zo < 1 kΩ 22 - - ns

1 kΩ  Zo < 5 kΩ 36 - - ns

ADC inputs ADC_11 to ADC_6 (slow channels); ADC resolution = 12 bit

ts sampling time Zo < 0.05 kΩ [3] 43 - - ns

0.05 kΩ  Zo < 0.1 kΩ 46 - - ns

0.1 kΩ  Zo < 0.2 kΩ 50 - - ns

0.2 kΩ  Zo < 0.5 kΩ 56 - - ns

0.5 kΩ  Zo < 1 kΩ 74 - - ns

1 kΩ  Zo < 5 kΩ 105 - - ns
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14. Package outline

 

Fig 30. WLCSP49 Package outline
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Fig 33. LQFP64 Soldering footprint
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16. Abbreviations

 

17. References

[1] LPC5410x User manual UM10850: 
http://www.nxp.com/documents/user_manual/UM10850.pdf

[2] LPC5410x Errata sheet: 
http://www.nxp.com/documents/errata_sheet/ES_LPC5410X.pdf

[3] Technical note ADC design guidelines: 
http://www.nxp.com/documents/technical_note/TN00009.pdf

Table 35. Abbreviations

Acronym Description

AHB Advanced High-performance Bus

APB Advanced Peripheral Bus

API Application Programming Interface

DMA Direct Memory Access

GPIO General Purpose Input/Output

IRC Internal RC

LSB Least Significant Bit

MCU MicroController Unit

PLL Phase-Locked Loop

SPI Serial Peripheral Interface

TTL Transistor-Transistor Logic

USART Universal Asynchronous Receiver/Transmitter
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Modification: • Updated Table 18 “Flash characteristics”: For Nendu conditions, removed the row with page 
erase/program; page in small sector 10000 and removed the word large so that it is "page 
erase/program;page in a sector".

• Updated Section 7.16.1 “USART” features: changed maximum bit rates to 6.25 Mbit/s in 
asynchronous mode. 

LPC5410x v2.2 20151222 Product data sheet 201512007I LPC5410x v2.1

Modification: • Updated Section 11.6 “IRC”, Table 23 “Dynamic characteristic: IRC oscillator” for IRC 
frequency tolerance improvement over temperature.

• Added boot code version and device revision. See Section 4 “Marking”.

• Added the abbreviation ISP to the Remark: This pin is also used to force In-System 
Programming mode (ISP) after device reset. See the LPC5410x User Manual (Boot Process 
chapter) for details to PIO0_31. See Table 4 “Pin description”.

• Removed 164 uA PLL spec in peripheral power consumption table, Table 15 “Typical 
AHB/APB peripheral power consumption[3][4][5]”.

• Added Table 21 “PLL lock times and current”.

• Updated Figure 10 “Deep sleep mode: Typical supply current IDD versus temperature for 
different supply voltages VDD”, Figure 11 “Power down mode: Typical supply current IDD 
versus temperature for different supply voltages VDD”, and Figure 12 “Deep power-down 
mode: Typical supply current IDD versus temperature for different supply voltages VDD”.

• Updated Table 12 “Static characteristics: Power consumption in deep sleep, power down, 
and deep power-down modes”: added max values to Deep sleep mode at 25 °C and 105 °C, 
Power down mode at 25 °C and 105 °C. Changed typ and max values for Deep power-down 
mode RTC oscillator input grounded (RTC oscillator disabled) at 25 °C; was: typ = 84 nA, 
max = 240 nA; now: typ = 160 nA, max = 340 nA.

• Updated Table 13 “Static characteristics: Power consumption in deep sleep, power down, 
and deep power-down modes”: added max values to Deep sleep mode at 25 °C and 105 °C, 
Power down mode at 25 °C and 105 °C. Changed typ and max values for Deep power-down 
mode RTC oscillator input grounded (RTC oscillator disabled) at 25 °C; was: typ = 135 nA, 
max = 470 nA; now: typ = 200 nA, max = 570 nA.

• Updated Table 7 “Limiting values”; VESD, electrostatic discharge voltage, human body 
model; all pins value to 4000 V; was 5000 V.

• Updated Table 31 “12-bit ADC static characteristics”: ED differential linearity error, VDDA = 
VREFP = 1.62 V and 3.6 V, typ value 3 and 2; EL(adj) integral non-linearity, VDDA = 
VREFP = 1.62 V, typ value 5; Verr(FS) full-scale error voltage VDDA = VREFP = 1.62 V and 
3.6 V, typ value to 3

LPC5410x v2.1 20150701 Product data sheet - LPC5410x v2.0

Modification: • Updated Figure 3 “LPC5410x Block diagram”. Corrected Sync APB bridge to Async APB 
bridge.

• Updated external clock input for clock frequencies of up to 24 MHz to 25 MHz in Section 2 
“Features and benefits”.

• Updated Table 12 “Static characteristics: Power consumption in deep sleep, power down, 
and deep power-down modes”. Fixed the unit of the max value from nA to A for IDD in deep 
power-down mode; RTC oscillator input grounded (RTC oscillator disabled), Tamb = 105 C.

Table 36. Revision history …continued
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