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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 LPC84x
 32-bit Arm Cortex-M0+ microcontroller
4. Ordering information

 

4.1 Ordering options
 

Table 1. Ordering information

Type number Package

Name Description Version

LPC845M301JBD64 LQFP64 Plastic low profile quad flat package; 64 leads; body 10 10  1.4 mm SOT314-2

LPC845M301JBD48 LQFP48 Plastic low profile quad flat package; 48 leads; body 7 7  1.4 mm SOT313-2

LPC845M301JHI48 HVQFN48 HVQFN: plastic thermal enhanced very thin quad flat package; no leads; 
48 terminals; body 7 7  0.85 mm

SOT619-1

LPC845M301JHI33 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no leads; 
33 terminals; body 5  5  0.85 mm

SOT617-11

LPC844M201JBD64 LQFP64 Plastic low profile quad flat package; 64 leads; body 10 10  1.4 mm SOT314-2

LPC844M201JBD48 LQFP48 Plastic low profile quad flat package; 48 leads; body 7 7  1.4 mm SOT313-2

LPC844M201JHI48 HVQFN48 HVQFN: plastic thermal enhanced very thin quad flat package; no leads; 
48 terminals; body 7  7  0.85 mm

SOT619-1

LPC844M201JHI33 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no leads; 
33 terminals; body 5  5  0.85 mm

SOT617-11

Table 2. Ordering options

Type number Flash/KB SRAM/KB USART I2C SPI DAC Capacitive 
Touch

GPIO Package

LPC845M301JBD64 64 16 5 4 2 2 yes 54 LQFP64

LPC845M301JBD48 64 16 5 4 2 2 yes 42 LQFP48

LPC845M301JHI48 64 16 5 4 2 2 yes 42 HVQFN48

LPC845M301JHI33 64 16 5 4 2 1 - 29 HVQFN33

LPC844M201JBD64 64 8 2 2 2 - - 54 LQFP64

LPC844M201JBD48 64 8 2 2 2 - - 42 LQFP48

LPC844M201JHI48 64 8 2 2 2 - - 42 HVQFN48

LPC844M201JHI33 64 8 2 2 2 - - 29 HVQFN33
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NXP Semiconductors LPC84x
 32-bit Arm Cortex-M0+ microcontroller
PIO0_14/
ACMP_I3/ADC_2

49 37 37 25 [2] I; PU IO PIO0_14 — General-purpose port 0 input/output 14.

A ACMP_I3 — Analog comparator common input 3.

A ADC_2 — ADC input 2.

PIO0_15 30 22 22 15 [5] I; PU IO PIO0_15 — General-purpose port 0 input/output 15.

PIO0_16 19 15 15 10 [4] I; PU IO PIO0_16 — General-purpose port 0 input/output 16.

PIO0_17/ADC_9/
DACOUT_0

63 48 48 32 [2] I; PU IO PIO0_17 — General-purpose port 0 input/output 17.

A ADC_9 — ADC input 9.

A DACOUT_0 — DAC Output 0.

PIO0_18/ADC_8 61 47 47 31 [2] I; PU IO PIO0_18 — General-purpose port 0 input/output 18.

A ADC_8 — ADC input 8.

PIO0_19/ADC_7 60 46 46 30 [2] I; PU IO PIO0_19 — General-purpose port 0 input/output 19.

A ADC_7 — ADC input 7.

PIO0_20/ADC_6 58 45 45 29 [2] I; PU IO PIO0_20 — General-purpose port 0 input/output 20.

A ADC_6 — ADC input 6.

PIO0_21/ADC_5 57 44 44 28 [2] I; PU IO PIO0_21 — General-purpose port 0 input/output 21.

A ADC_5 — ADC input 5.

PIO0_22/ADC_4 55 43 43 27 [2] I; PU IO PIO0_22 — General-purpose port 0 input/output 22.

A ADC_4 — ADC input 4.

PIO0_23/ADC_3/
ACMP_I4

51 39 39 26 [2] I; PU IO PIO0_23 — General-purpose port 0 input/output 23.

A ADC_3 — ADC input 3.

A ACMP_I4 — Analog comparator common input 4.

PIO0_24 28 20 20 14 [5] I; PU IO PIO0_24 — General-purpose port 0 input/output 24.

In ISP mode, this is the U0_RXD pin.

PIO0_25 27 19 19 13 [5] I; PU IO PIO0_25 — General-purpose port 0 input/output 25.

In ISP mode, this pin is the U0_TXD pin.

PIO0_26 23 18 18 12 [5] I; PU IO PIO0_26 — General-purpose port 0 input/output 26.

PIO0_27 21 17 17 11 [5] I; PU IO PIO0_27 — General-purpose port 0 input/output 27.

PIO0_28/
WKTCLKIN

10 7 7 5 [3] I; PU IO PIO0_28 — General-purpose port 0 input/output 28. 
This pin can host an external clock for the 
self-wake-up timer. To use the pin as a self-wake-up 
timer clock input, select the external clock in the 
wake-up timer CTRL register. The external clock 
input is active in all power modes, including deep 
power-down.

PIO0_29/ 
DACOUT_1

50 38 38 - [5] I; PU IO PIO0_29 — General-purpose port 0 input/output 29.

A DACOUT_1 — DAC output 1.

PIO0_30/ACMP_I5 54 42 42 - [5] I; PU IO PIO0_30 — General-purpose port 0 input/output 30.

A ACMP_I5 — Analog comparator common input 5.

Table 4. Pin description

Symbol
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3 Reset 
state[1]

Type Description
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NXP Semiconductors LPC84x
 32-bit Arm Cortex-M0+ microcontroller
SPIx_SSEL0 I/O Slave select 0 for SPI0 and SPI1.

SPIx_SSEL1 I/O Slave select 1 for SPI0 and SPI1.

SPIx_SSEL2 I/O Slave select 2 for SPI0 and SPI1.

SPIx_SSEL3 I/O Slave select 3 for SPI0 and SPI1.

SCT_PIN0 I Pin input 0 to the SCT input multiplexer.

SCT_PIN1 I Pin input 1 to the SCT input multiplexer.

SCT_PIN2 I Pin input 2 to the SCT input multiplexer.

SCT_PIN3 I Pin input 3 to the SCT input multiplexer.

SCT_OUT0 O SCT output 0.

SCT_OUT1 O SCT output 1.

SCT_OUT2 O SCT output 2.

SCT_OUT3 O SCT output 3.

SCT_OUT4 O SCT output 4.

SCT_OUT5 O SCT output 5.

I2Cx_SDA I/O I2C1, I2C2, and I2C3 bus data input/output.

I2Cx_SCL I/O I2C1, I2C2, and I2C3 bus clock input/output.

ACMP_O O Analog comparator output.

CLKOUT O Clock output.

GPIO_INT_BMAT O Output of the pattern match engine.

T0_MAT0 O Timer Match channel 0.

T0_MAT1 O Timer Match channel 1.

T0_MAT2 O Timer Match channel 2.

T0_MAT3 O Timer Match channel 3.

T0_CAP0 I Timer Capture channel 0. 

T0_CAP1 I Timer Capture channel 1. 

T0_CAP2 I Timer Capture channel 2.

Table 5. Movable functions (assign to pins PIO0_0 to PIO0_31, PIO1_0 to PIO1_21 through 
switch matrix) 

Function name Type Description
LPC84x All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2018. All rights reserved.
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 32-bit Arm Cortex-M0+ microcontroller
8. Functional description

8.1 Arm Cortex-M0+ core

The Arm Cortex-M0+ core runs at an operating frequency of up to 30 MHz using a 
two-stage pipeline. The core revision is r0p1.

Integrated in the core are the NVIC and Serial Wire Debug with four breakpoints and two 
watchpoints. The Arm Cortex-M0+ core supports a single-cycle I/O enabled port for fast 
GPIO access. 

The core includes a single-cycle multiplier and a system tick timer.

8.2 On-chip flash program memory

The LPC84x contain up to 64 KB of on-chip flash program memory. The flash memory 
supports a 64 Byte page size with page write and erase.

8.3 On-chip SRAM

The LPC84x contain a total of 16KB on-chip static RAM data memory in two separate 
SRAM blocks with one combined clock for both SRAM blocks. One 8 KB of SRAM can be 
used for MTB.

A bit-band module is added in series with the AHB matrix to allow atomic 
read-modify-write operations acting on a single bit.

8.4 FAIM memory

The LPC84x includes the FAIM memory and is used to configure the part at start-up. It is 
128/256 bits in size and is used to configure the following: 

• Clocks and PMU for low-power start-up.

• Low power boot at 1.5 MHz using FAIM memory.

• Pin configuration including direction and pull- up or pull-down.

• Specification of pins to use for ISP entry for each serial peripheral.

• Select whether SWCLK and SWDIO are enabled on reset.

Remark: The FAIM programming voltage range is 3.0 V  Vdd  3.6 V.

8.5 On-chip ROM 

The on-chip ROM contains the bootloader:

• Boot loader.

• Supports Flash In-Application Programming (IAP).

• Supports In-System Programming (ISP) through USART, SPI, and I2C.

• On-chip ROM APIs for integer divide.

• FAIM API.

• FRO API.
LPC84x All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2018. All rights reserved.
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NXP Semiconductors LPC84x
 32-bit Arm Cortex-M0+ microcontroller
– The following conditions define an event: a counter match condition, an input (or 
output) condition such as a rising or falling edge or level, a combination of match 
and/or input/output condition.

– Selected events can limit, halt, start, or stop a counter or change its direction.

– Events trigger state changes, output toggles, interrupts, and DMA transactions.

– Match register 0 can be used as an automatic limit.

– In bidirectional mode, events can be enabled based on the count direction.

– Match events can be held until another qualifying event occurs.

• State control features:

– A state is defined by events that can happen in the state while the counter is 
running.

– A state changes into another state as a result of an event.

– Each event can be assigned to one or more states.

– State variable allows sequencing across multiple counter cycles.

• One SCTimer match output can be selected as ADC hardware trigger input.

8.18.2 SCTimer/PWM input MUX (INPUT MUX)

Each input of the SCTimer/PWM is connected to a programmable multiplexer which 
allows to connect one of multiple internal or external sources to the input. The available 
sources are the same for each SCTimer/PWM input and can be selected from four pins 
configured through the switch matrix, the ADC threshold compare interrupt, the 
comparator output, and the Arm core signals Arm_TXEV and DEBUG_HALTED. 

8.19 CTIMER 

8.19.1 General-purpose 32-bit timers/external event counter

The LPC84x has one general-purpose 32-bit timer/counter.

The timer/counter is designed to count cycles of the system derived clock or an 
externally-supplied clock. It can optionally generate interrupts, generate timed DMA 
requests, or perform other actions at specified timer values, based on four match 
registers. Each timer/counter also includes two capture inputs to trap the timer value when 
an input signal transitions, optionally generating an interrupt.

8.19.2 Features

• A 32-bit timer/counter with a programmable 32-bit prescaler.

• Counter or timer operation.

• Up to three 32-bit captures can take a snapshot of the timer value when an input 
signal transitions. A capture event may also optionally generate an interrupt. The 
number of capture inputs for each timer that are actually available on device pins can 
vary by device.

• Four 32-bit match registers that allow:

– Continuous operation with optional interrupt generation on match.

– Stop timer on match with optional interrupt generation.
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8.23.1 Features

• Selectable 0 mV, 10 mV ( 5 mV), and 20 mV ( 10 mV), 40 mV ( 20 mV) input 
hysteresis.

• Two selectable external voltages (VDD or ACMPVREF ); fully configurable on either 
positive or negative input channel.

• Internal voltage reference from band gap selectable on either positive or negative 
input channel.

• 32-stage voltage ladder with the internal reference voltage selectable on either the 
positive or the negative input channel. 

• Voltage ladder source voltage is selectable from an external pin or the main 3.3 V 
supply voltage rail.

• Voltage ladder can be separately powered down for applications only requiring the 
comparator function.

• Interrupt output is connected to NVIC.

• Comparator level output is connected to output pin ACMP_O.

• One comparator output is internally collected to the ADC trigger input multiplexer.

8.24 Analog-to-Digital Converter (ADC)

The ADC supports a resolution of 12 bit and fast conversion rates of up to 
1.2 MSamples/s. Sequences of analog-to-digital conversions can be triggered by multiple 
sources. Possible trigger sources are the pin triggers, the SCT output SCT_OUT3, the 
analog comparator output, and the Arm TXEV.

Fig 10. Comparator block diagram
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• Supports CPU PIO or DMA back-to-back transfer.

• Accept any size of data width per write: 8, 16 or 32-bit.

– 8-bit write: 1-cycle operation.

– 16-bit write: 2-cycle operation (8-bit x 2-cycle).

– 32-bit write: 4-cycle operation (8-bit x 4-cycle).

8.27 Clocking and power control

8.27.1 Crystal and internal oscillators

The LPC84x include four independent oscillators:

1. The crystal oscillator (SysOsc) operating at frequencies between 1 MHz and 25 MHz.

2. Free Running Oscillator. 

3. Watchdog Oscillator

4. Low Power Oscillator

Each oscillator, except the low-frequency oscillator, can be used for more than one 
purpose as required in a particular application. 

Following reset, the LPC84x operates from the FRO until switched by software allowing 
the part to run without any external crystal and the bootloader code to operate at a known 
frequency. 

See Figure 11 for an overview of the LPC84x clock generation.

8.27.1.1 Free Running Oscillator (FRO)

The FRO oscillator provides the default clock at reset and provides a clean system clock 
shortly after the supply pins reach operating voltage.

• This oscillator provides a selectable 18 MHz, 24 MHz, and 30 MHz outputs that can 
be used as a system clock. Also, these outputs can be divided down to 1.125 MHz, 
1.5 MHz, 1.875 MHz, 9 MHz, 12 MHz, and 15 MHz for system clock.

• The FRO is trimmed to ±1 % accuracy over the entire voltage and temperature range 
of 0 C to 70 C.

• By default, the fro_oscout is 24 MHz and is divided by 2 to provide a default system 
(CPU) clock frequency of 12 MHz.

8.27.1.2 Crystal Oscillator (SysOsc)

The crystal oscillator can be used as the clock source for the CPU, with or without using 
the PLL. 

The SysOsc operates at frequencies of 1 MHz to 25 MHz. This frequency can be boosted 
to a higher frequency, up to the maximum CPU operating frequency, by the system PLL. 

8.27.1.3 Internal Low-power Oscillator and Watchdog Oscillator (WDOsc)

The nominal frequency of the WDOsc is programmable between 9.4 kHz and 2.3 MHz. 
The frequency spread over silicon process variations is  40%.

The WDOsc is a dedicated oscillator for the windowed WWDT.
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[3] IDD measurements were performed with all pins configured as GPIO outputs driven LOW and pull-up resistors disabled.

[4] FRO enabled; system oscillator disabled; system PLL disabled.

[5] BOD disabled.

[6] All peripherals disabled in the SYSAHBCLKCTRL register. Peripheral clocks disabled in system configuration block.

[7] All oscillators and analog blocks turned off.

[8] WAKEUP pin pulled HIGH externally.

[9] Tested in production, VDD = 3.6 V.

 

Conditions: BOD disabled; all oscillators and analog blocks disabled in the PDSLEEPCFG register 
(PDSLEEPCFG = 0x0000 18FF).

Fig 16. Deep-sleep mode: Typical supply current IDD versus temperature for different 
supply voltages VDD
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WKT running with internal 10 kHz low-power oscillator.

Fig 19. Deep power-down mode: Typical supply current IDD versus temperature for 
different supply voltages VDD (internal clock)

WKT running with external 10 kHz clock. Clock input waveform: square wave with rise time and fall 
time of 5 ns.

Fig 20. Deep power-down mode: Typical supply current IDD versus temperature for 
different supply voltages VDD (external 10 kHz input clock) 
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WKT running with external 32 kHz clock. Clock input waveform: square wave with rise time and fall 
time of 5 ns.

Fig 21. Deep power-down mode: Typical supply current IDD versus temperature for 
different supply voltages VDD (external 32 kHz input clock)
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USART3 - 58 142 -

USART4 - 56 137 -

Comparator ACMP - 79 144 -

ADC - 78 190 Digital controller only. Analog portion of the 
ADC disabled in the PDRUNCFG register.

- 78 190 Combined analog and digital logic. ADC 
enabled in the PDRUNCFG register and 
LPWRMODE bit set to 1 in the ADC CTRL 
register (ADC in low-power mode).

- 79 190 Combined analog and digital logic. ADC 
enabled in the PDRUNCFG register and 
LPWRMODE bit set to 0 in the ADC CTRL 
register (ADC powered).

DAC 0 - 46 107 -

DAC 1 - 36 88 -

Capacitive Touch - 49 117 -

DMA - 355 858 -

CRC - 36 83 -

Table 14. Power consumption for individual analog and digital blocks …continued

Peripheral Typical supply current in μA Notes

System clock frequency = 

n/a 12 MHz 30 MHz
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11.5.1 Electrical pin characteristics
 

 

Conditions: VDD = 1.8 V; on pin PIO0_12. Conditions: VDD = 3.3 V; on pin PIO0_12.

Fig 23. High-drive output: Typical HIGH-level output voltage VOH versus HIGH-level output current IOH

Conditions: VDD = 1.8 V; on pins PIO0_10 and PIO0_11. Conditions: VDD = 3.3 V; on pins PIO0_10 and PIO0_11.

Fig 24. I2C-bus pins (high current sink): Typical LOW-level output current IOL versus LOW-level output voltage 
VOL
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12.6 I2C-bus
 

[1] See the I2C-bus specification UM10204 for details.

[2] Parameters are valid over operating temperature range unless otherwise specified. 

[3] tHD;DAT is the data hold time that is measured from the falling edge of SCL; applies to data in transmission 
and the acknowledge.

[4] A device must internally provide a hold time of at least 300 ns for the SDA signal (with respect to the 
VIH(min) of the SCL signal) to bridge the undefined region of the falling edge of SCL.

[5] Cb = total capacitance of one bus line in pF.

[6] The maximum tf for the SDA and SCL bus lines is specified at 300 ns. The maximum fall time for the SDA 
output stage tf is specified at 250 ns. This allows series protection resistors to be connected in between the 
SDA and the SCL pins and the SDA/SCL bus lines without exceeding the maximum specified tf.

[7] In Fast-mode Plus, fall time is specified the same for both output stage and bus timing. If series resistors 
are used, designers should allow for this when considering bus timing.

Table 22. Dynamic characteristic: I2C-bus pins[1]

Tamb = 40 C to +105 C; values guaranteed by design.[2] 

Symbol Parameter Conditions Min Max Unit

fSCL SCL clock 
frequency

Standard-mode 0 100 kHz

Fast-mode 0 400 kHz

Fast-mode Plus; on 
pins PIO0_10 and 
PIO0_11

0 1 MHz

tf fall time [4][5][6][7] of both SDA and 
SCL signals

Standard-mode

- 300 ns

Fast-mode 20 + 0.1  Cb 300 ns

Fast-mode Plus; 
on pins PIO0_10 
and PIO0_11

- 120 ns

tLOW LOW period of 
the SCL clock

Standard-mode 4.7 - s

Fast-mode 1.3 - s

Fast-mode Plus; on 
pins PIO0_10 and 
PIO0_11

0.5 - s

tHIGH HIGH period of 
the SCL clock

Standard-mode 4.0 - s

Fast-mode 0.6 - s

Fast-mode Plus; on 
pins PIO0_10 and 
PIO0_11

0.26 - s

tHD;DAT data hold time [3][4][8] Standard-mode 0 - s

Fast-mode 0 - s

Fast-mode Plus; on 
pins PIO0_10 and 
PIO0_11

0 - s

tSU;DAT data set-up 
time 

 

[9][10] Standard-mode 250 - ns

Fast-mode 100 - ns

Fast-mode Plus; on 
pins PIO0_10 and 
PIO0_11

50 - ns
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12.9 Wake-up process
 

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

[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. ISR is located in SRAM.

[3] FRO enabled, all peripherals off. PLL disabled.

[4] WKT 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.

Table 25. Dynamic characteristic: Typical wake-up times from low power modes
VDD = 3.3 V;Tamb = 25 C; using FRO (12MHz) as the system clock.

Symbol Parameter Conditions Min Typ[1] Max Unit

twake wake-up 
time

from sleep mode [2][3] - 2.4 - s

from deep-sleep mode [2] - 2.5 - s

from power-down mode [2] - 50 - s

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

[4] - 250 - s
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13. Characteristics of analog peripherals

13.1 BOD
 

[1] Interrupt levels are selected by writing the level value to the BOD control register BODCTRL, see the 
LPC84x user manual. Interrupt level 0 is reserved.

Table 26. BOD static characteristics[1]

Tamb = 25 C.

Symbol Parameter Conditions Min Typ Max Unit

Vth threshold voltage interrupt level 1

assertion - 2.25 - V

de-assertion - 2.38 - V

interrupt level 2

assertion - 2.55 - V

de-assertion - 2.66 - V

interrupt level 3

assertion - 2.84 - V

de-assertion - 2.92 - V

reset level 0

assertion - 1.84 - V

de-assertion - 1.97 - V

reset level 1

assertion - 2.05 - V

de-assertion - 2.18 - V

reset level 2

assertion - 2.35 - V

de-assertion - 2.47 - V

reset level 3

assertion - 2.63 - V

de-assertion - 2.76 - V
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13.2 ADC
 

[1] The input resistance of ADC channel 0 is higher than for all other channels. See Figure 33.

[2] In the ADC TRM register, set VRANGE = 0 (default).

[3] In the ADC TRM register, set VRANGE = 1.

[4] Based on characterization. Not tested in production.

[5] The differential linearity error (ED) is the difference between the actual step width and the ideal step width. See Figure 34.

[6] The integral non-linearity (EL(adj)) is the peak difference between the center of the steps of the actual and the ideal transfer curve after 
appropriate adjustment of gain and offset errors. See Figure 34.

[7] The offset error (EO) is the absolute difference between the straight line which fits the actual curve and the straight line which fits the 
ideal curve. See Figure 34.

[8] The full-scale error voltage or gain error (EG) is the difference between the straight line fitting the actual transfer curve after removing 
offset error, and the straight line which fits the ideal transfer curve. See Figure 34.

[9] Tamb = 25 C; maximum sampling frequency fs = 1.2 Msamples/s and analog input capacitance Cia = 26 pF.

[10] Input impedance Zi (See Section 13.2.1 “ADC input impedance”) is inversely proportional to the sampling frequency and the total input 
capacity including Cia and Cio: Zi  1 / (fs  Ci). See Table 13 for Cio.

Table 27. 12-bit ADC static characteristics
Tamb = 40 C to +105 C unless noted otherwise; VDD = VDDA = 2.4 V to 3.6 V; VREFP = VDD = VDDA; VREFN = VSS.

Symbol Parameter Conditions Min Typ Max Unit

VIA analog input voltage 0 - VDDA V

Vref reference voltage on pin VREFP 2.4 - VDDA V

Cia analog input capacitance - - 26 pF

fclk(ADC) ADC clock frequency [2] - - 30 MHz

fs sampling frequency  [2] - - 1.2 Msamples/s

ED differential linearity error [5][4] - 3.0 - LSB

EL(adj) integral non-linearity [6][4] - 2.0 - LSB

EO offset error [7][4] - 3.5 - LSB

Verr(fs) full-scale error voltage [8][4] - 0.1 - %

Zi input impedance fs = 1.2 Msamples/s [1][9][10] 0.1 - - M
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Fig 33. 12-bit ADC characteristics 
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[1] Characterized though limited samples. Not tested in production.

[2] All peripherals except comparator, temperature sensor, and FRO turned off.

13.4 DAC
 

[1] Typical ratings are not guaranteed. The values listed are for room temperature (25 C) and VDD = VDDA = 3.6 
V.

[2] Characterized through bench measurements, not tested in production. 

[3] DAC output voltage depends on the voltage divider ratio of the ROUT and external load resistance.

Table 31. Comparator voltage ladder reference static characteristics 
VDD = 1.8 V to 3.6 V. Tamb = -40 C to + 105C; external or internal reference.

Symbol Parameter Conditions Min Typ[1] Max Unit

EV(O) output voltage error decimal code = 00 [2] - 6 - mV

decimal code = 08 - 1 - %

decimal code = 16 - 1 - %

decimal code = 24 - 1 - %

decimal code = 30 - 1 - %

decimal code = 31 - 1 - %

Table 32. 10-bit DAC electrical characteristics
VDD = VDDA = 2.7 V to 3.6 V; Tamb = 40 C to +105 C unless otherwise specified

Symbol Parameter Min Typ Max Unit

ED differential linearity error [1][2] - 0.4 - LSB

EL(adj) integral non-linearity [1][2] - 6.0 - LSB

EO offset error [1][2] - 57.0 - mV

EG gain error [1][2] - 36.0 - mV

CL load capacitance - 200 - pF

ROUT PIO0_17/DACOUT_0 pin resistance [3] - 90 200 

ROUT PIO0_29/DACOUT_1 pin resistance [3] - 2 5 k

VOUT Output voltage range 0.175 - VDDA-0.175 V
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14.4 I/O power consumption

I/O pins are contributing to the overall dynamic and static power consumption of the part. 
If pins are configured as digital inputs, a static current can flow depending on the voltage 
level at the pin and the setting of the internal pull-up and pull-down resistors. This current 
can be calculated using the parameters Rpu and Rpd given in Table 15 for a given input 
voltage VI. For pins set to output, the current drive strength is given by parameters IOH and 
IOL in Table 15, but for calculating the total static current, you also need to consider any 
external loads connected to the pin.

I/O pins also contribute to the dynamic power consumption when the pins are switching 
because the VDD supply provides the current to charge and discharge all internal and 
external capacitive loads connected to the pin in addition to powering the I/O circuitry.

The contribution from the I/O switching current Isw can be calculated as follows for any 
given switching frequency fsw if the external capacitive load (Cext) is known (see Table 15 
for the internal I/O capacitance):

Isw = VDD x fsw x (Cio + Cext)

14.5 Termination of unused pins

Table 34 shows how to terminate pins that are not used in the application. In many cases, 
unused pins may should be connected externally or configured correctly by software to 
minimize the overall power consumption of the part.

Unused pins with GPIO function should be configured as outputs set to LOW with their 
internal pull-up disabled. To configure a GPIO pin as output and drive it LOW, select the 
GPIO function in the IOCON register, select output in the GPIO DIR register, and write a 0 
to the GPIO PORT register for that pin. Disable the pull-up in the pin’s IOCON register.

In addition, it is recommended to configure all GPIO pins that are not bonded out on 
smaller packages as outputs driven LOW with their internal pull-up disabled.

 

[1] I = Input, O = Output, IA = Inactive (no pull-up/pull-down enabled), F = floating, PU = Pull-Up.

Table 34. Termination of unused pins

Pin Default 
state[1]

Recommended termination of unused pins

RESET/PIO0_5 I; PU In an application that does not use the RESET pin or its GPIO function, the 
termination of this pin depends on whether deep power-down mode is used:

• Deep power-down used: Connect an external pull-up resistor and keep pin in 
default state (input, pull-up enabled) during all other power modes.

• Deep power-down not used and no external pull-up connected: can be left 
unconnected if internal pull-up is disabled and pin is driven LOW and 
configured as output by software.

all PIOn_m (not 
open-drain)

I; PU Can be left unconnected if driven LOW and configured as GPIO output with pull-up 
disabled by software.

PIOn_m (I2C open-drain) IA Can be left unconnected if driven LOW and configured as GPIO output by software.

VREFP - Tie to VDD. 

VREFN - Tie to VSS.
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19. Revision history

 

Table 37. Revision history

Document ID Release date Data sheet status Change notice Supersedes

LPC84X v.1.7 20180227 Product data sheet - LPC84X v.1.6

Modifications: • Updated Table 17 “Dynamic characteristic: FRO”: Max values: FRO clock frequency; 
Condition: 20 C  Tamb  70 C and FRO clock frequency; Condition: 40 C  Tamb  
105 C. 

LPC84X v.1.6 20180216 Product data sheet - LPC84X v.1.5

Modifications: • Updated reflow soldering of the HVQFN48 package to add three figures: Figure 46 “Reflow 
soldering of the HVQFN48 package (7x7) 1 of 3”, Figure 47 “Reflow soldering of the HVQFN48 
package (7x7) 2 of 3” and Figure 48 “Reflow soldering of the HVQFN48 package (7x7) 3 of 3”.

LPC84X v.1.5 20171214 Product data sheet - LPC84X v.1.4

Modifications: • Updated Table 25 “Dynamic characteristic: Typical wake-up times from low power modes”. 

• Removed remark from Section 8.17 “Capacitive Touch Interface”:

Remark: Evaluation kits and software packages for Capacitive Touch will be available in late 
Q3-2017.

LPC84X v.1.4 20171128 Product data sheet - LPC84X v.1.3

Modifications: • Updated Table 17 “Dynamic characteristic: FRO”. Added conditions20 C  Tamb  70 C 
and 40 C  Tamb  105 C.

• Updated Figure 8 “LPC84x AHB Memory mapping”.

• Updated table notes: Table 15 “Static characteristics, pin characteristics”.

• Updated Table 14 “Power consumption for individual analog and digital blocks”: FRO Typical 
supply current in μA is 89.

LPC84X v.1.3 20170809 Product data sheet - LPC84X v.1.2

Modifications: • Updated Table 9 “Limiting values”: Added max values for supply and ground pins for LQFP48, 
HVQFN48, and HVQFN33 packages.

• Updated Table 1 “Ordering information”: Description of part number LPC844M201JHI48 and 
package name, HVQFN48.

LPC84X v.1.2 20170801 Product data sheet - LPC84X v.1.1

Modifications: • Updated Table 7 “Peripheral configuration in reduced power modes” and Table 8 “Wake-up 
sources for reduced power modes”: Cap Touch interrupt can wake up from power down mode.

• Updated Table 2 “Ordering options”. LPC845M301JHI33 does not have Capacitive Touch.

LPC84X v.1.1 20170623 Product data sheet - LPC84X v.1

Modifications: • Updated Table 27 “12-bit ADC static characteristics”. 

• Added a remark to Section 8.17 “Capacitive Touch Interface”: Evaluation kits and software 
packages for Capacitive Touch will be available in late Q3-2017.

LPC84X v.1 20170619 Product data sheet - -
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