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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"

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 LPC1110/11/12/13/14/15
32-bit ARM Cortex-M0 microcontroller
LPC1112FHN33/201 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1112FHN33/202 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1112FHN24/202 HVQFN24 HVQFN24: plastic thermal enhanced very thin quad flat package; no 
leads; 24 terminals; body 4 x 4 x 0.85 mm

SOT616-3

LPC1112FHI33/102 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 5  5  0.85 mm

n/a

LPC1112FHI33/202 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 5  5  0.85 mm

n/a

LPC1112FHI33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 5  5  0.85 mm

n/a

LPC1112JHI33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 5  5  0.85 mm

n/a

LPC1112FHN33/103 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1112JHN33/103 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1112JHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1112FHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1113FHN33/201 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1113FHN33/202 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1113FHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1113JHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1113FHN33/301 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1113FHN33/302 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1113FHN33/303 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1113JHN33/303 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1114FHN33/201 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1114FHN33/202 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1114FHN33/301 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1114FHN33/302 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

Table 1. Ordering information …continued

Type number Package

Name Description Version
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NXP Semiconductors LPC1110/11/12/13/14/15
32-bit ARM Cortex-M0 microcontroller
 

(1) LQFP48 and TFBGA48 only.

Fig 2. LPC1100XL series block diagram
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NXP Semiconductors LPC1110/11/12/13/14/15
32-bit ARM Cortex-M0 microcontroller
 

Fig 4. LPC1100XL series pin configuration LQFP48 package
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NXP Semiconductors LPC1110/11/12/13/14/15
32-bit ARM Cortex-M0 microcontroller
[1] Pin state at reset for default function: I = Input; O = Output; PU = internal pull-up enabled (pins pulled up to full VDD level ); IA = inactive, 
no pull-up/down enabled.

[2] 5 V tolerant pad. RESET functionality is not available in Deep power-down mode. 

[3] 5 V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors and configurable hysteresis (see Figure 51).

[4] 5 V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors, configurable hysteresis, and analog input. 
When configured as a ADC input, digital section of the pad is disabled and the pin is not 5 V tolerant (see Figure 51).

[5] When the system oscillator is not used, connect XTALIN and XTALOUT as follows: XTALIN can be left floating or can be grounded 
(grounding is preferred to reduce susceptibility to noise). XTALOUT should be left floating.

 

VDDA 5 - I - 3.3 V supply voltage to the ADC. Also used as the ADC 
reference voltage.

XTALIN 14 [5] - I - Input to the oscillator circuit and internal clock generator 
circuits. Input voltage must not exceed 1.8 V.

XTALOUT 13 [5] - O - Output from the oscillator amplifier.

VSS 16 - I - Ground.

VSSA 6 - I - Analog ground.

Table 5. LPC1100L series: LPC1112 pin description table (TSSOP20 with VDDA and VSSA pins) …continued

Symbol
P

in
 T

S
S

O
P

20 Start 
logic 
input

Type Reset 
state
[1]

Description

Table 6. LPC1100L series: LPC1112 (HVQFN24 package)

Symbol HVQFN 
pin

Start 
logic 
input

Type Reset 
state
[1]

Description

RESET/PIO0_0 1[2] yes I I; PU RESET — External reset input with 20 ns glitch filter. A 
LOW-going pulse as short as 50 ns on this pin resets the 
device, causing I/O ports and peripherals to take on their 
default states, and processor execution to begin at address 0. 

In deep power-down mode, this pin must be pulled HIGH 
externally. The RESET pin can be left unconnected or be used 
as a GPIO pin if an external RESET function is not needed and 
Deep power-down mode is not used.

I/O - PIO0_0 — General purpose digital input/output pin with 10 ns 
glitch filter.

PIO0_1/CLKOUT/
CT32B0_MAT2

2[3] yes I/O I; PU PIO0_1 — General purpose digital input/output pin. A LOW 
level on this pin during reset starts the ISP command handler.

O - CLKOUT — Clockout pin.

O - CT32B0_MAT2 — Match output 2 for 32-bit timer 0.

PIO0_2/SSEL0/
CT16B0_CAP0

7[3] yes I/O I; PU PIO0_2 — General purpose digital input/output pin.

I/O - SSEL0 — Slave Select for SPI0.

I - CT16B0_CAP0 — Capture input 0 for 16-bit timer 0.

PIO0_4/SCL 8[4] yes I/O I; IA PIO0_4 — General purpose digital input/output pin 
(open-drain).

I/O - SCL — I2C-bus, open-drain clock input/output. High-current 
sink only if I2C Fast-mode Plus is selected in the I/O 
configuration register.
LPC111X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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NXP Semiconductors LPC1110/11/12/13/14/15
32-bit ARM Cortex-M0 microcontroller
SWCLK/PIO0_10/
SCK0/
CT16B0_MAT2

29[3] yes I I; PU SWCLK — Serial wire clock.

I/O - PIO0_10 — General purpose digital input/output pin.

I/O - SCK0 — Serial clock for SPI0.

O - CT16B0_MAT2 — Match output 2 for 16-bit timer 0.

R/PIO0_11/
AD0/CT32B0_MAT3

32[5] yes I I; PU R — Reserved. Configure for an alternate function in the 
IOCONFIG block.

I/O - PIO0_11 — General purpose digital input/output pin.

I - AD0 — A/D converter, input 0.

O - CT32B0_MAT3 — Match output 3 for 32-bit timer 0.

PIO1_0 to PIO1_11 I/O Port 1 — Port 1 is a 12-bit I/O port with individual direction and 
function controls for each bit. The operation of port 1 pins 
depends on the function selected through the IOCONFIG 
register block.

R/PIO1_0/
AD1/CT32B1_CAP0

33[5] yes I I; PU R — Reserved. Configure for an alternate function in the 
IOCONFIG block.

I/O - PIO1_0 — General purpose digital input/output pin.

I - AD1 — A/D converter, input 1.

I - CT32B1_CAP0 — Capture input 0 for 32-bit timer 1.

R/PIO1_1/
AD2/CT32B1_MAT0

34[5] no O I; PU R — Reserved. Configure for an alternate function in the 
IOCONFIG block.

I/O - PIO1_1 — General purpose digital input/output pin.

I - AD2 — A/D converter, input 2.

O - CT32B1_MAT0 — Match output 0 for 32-bit timer 1.

R/PIO1_2/
AD3/CT32B1_MAT1

35[5] no I I; PU R — Reserved. Configure for an alternate function in the 
IOCONFIG block.

I/O - PIO1_2 — General purpose digital input/output pin.

I - AD3 — A/D converter, input 3.

O - CT32B1_MAT1 — Match output 1 for 32-bit timer 1.

SWDIO/PIO1_3/
AD4/CT32B1_MAT2

39[5] no I/O I; PU SWDIO — Serial wire debug input/output.

I/O - PIO1_3 — General purpose digital input/output pin.

I - AD4 — A/D converter, input 4.

O - CT32B1_MAT2 — Match output 2 for 32-bit timer 1.

PIO1_4/AD5/
CT32B1_MAT3/
WAKEUP

40[5] no I/O I; PU PIO1_4 — General purpose digital input/output pin with 10 ns 
glitch filter. In Deep power-down mode, this pin serves as the 
Deep power-down mode wake-up pin with 20 ns glitch filter. Pull 
this pin HIGH externally before entering Deep power-down 
mode. Pull this pin LOW to exit Deep power-down mode. A 
LOW-going pulse as short as 50 ns wakes up the part.

I - AD5 — A/D converter, input 5.

O - CT32B1_MAT3 — Match output 3 for 32-bit timer 1.

PIO1_5/RTS/
CT32B0_CAP0

45[3] no I/O I; PU PIO1_5 — General purpose digital input/output pin.

O - RTS — Request To Send output for UART.

I - CT32B0_CAP0 — Capture input 0 for 32-bit timer 0.

Table 8. LPC1100 and LPC1100L series: LPC1113/14 pin description table (LQFP48 package) …continued

Symbol Pin Start 
logic 
input

Type Reset 
state
[1]

Description
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NXP Semiconductors LPC1110/11/12/13/14/15
32-bit ARM Cortex-M0 microcontroller
[1] Pin state at reset for default function: I = Input; O = Output; PU = internal pull-up enabled (pins pulled up to 2.6 V for 
LPC111x/101/201/301, pins pulled up to full VDD level on LPC111x/002/102/202/302 (VDD = 3.3 V)); IA = inactive, no pull-up/down 
enabled.

[2] 5 V tolerant pad. RESET functionality is not available in Deep power-down mode. Use the WAKEUP pin to reset the chip and wake up 
from Deep power-down mode. An external pull-up resistor is required on this pin for the Deep power-down mode. See Figure 52 for the 
reset pad configuration. 

[3] 5 V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors and configurable hysteresis (see Figure 51).

[4] I2C-bus pads compliant with the I2C-bus specification for I2C standard mode and I2C Fast-mode Plus. The pin requires an external 
pull-up to provide output functionality. When power is switched off, this pin is floating and does not disturb the I2C lines. Open-drain 
configuration applies to all functions on this pin.

[5] 5 V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors, configurable hysteresis, and analog input. 
When configured as a ADC input, digital section of the pad is disabled and the pin is not 5 V tolerant (see Figure 51).

[6] When the system oscillator is not used, connect XTALIN and XTALOUT as follows: XTALIN can be left floating or can be grounded 
(grounding is preferred to reduce susceptibility to noise). XTALOUT should be left floating.

PIO3_0 to PIO3_5 I/O Port 3 — Port 3 is a 12-bit I/O port with individual direction and 
function controls for each bit. The operation of port 3 pins 
depends on the function selected through the IOCONFIG 
register block. Pins PIO3_6 to PIO3_11 are not available.

PIO3_0/DTR 36[3] no I/O I; PU PIO3_0 — General purpose digital input/output pin.

O - DTR — Data Terminal Ready output for UART.

PIO3_1/DSR 37[3] no I/O I; PU PIO3_1 — General purpose digital input/output pin.

I - DSR — Data Set Ready input for UART.

PIO3_2/DCD 43[3] no I/O I; PU PIO3_2 — General purpose digital input/output pin.

I - DCD — Data Carrier Detect input for UART.

PIO3_3/RI 48[3] no I/O I; PU PIO3_3 — General purpose digital input/output pin.

I - RI — Ring Indicator input for UART.

PIO3_4 18[3] no I/O I; PU PIO3_4 — General purpose digital input/output pin.

PIO3_5 21[3] no I/O I; PU PIO3_5 — General purpose digital input/output pin.

VDD 8; 44 - I - 3.3 V supply voltage to the internal regulator, the external rail, 
and the ADC. Also used as the ADC reference voltage.

XTALIN 6[6] - I - Input to the oscillator circuit and internal clock generator circuits. 
Input voltage must not exceed 1.8 V.

XTALOUT 7[6] - O - Output from the oscillator amplifier.

VSS 5; 41 - I - Ground.

Table 8. LPC1100 and LPC1100L series: LPC1113/14 pin description table (LQFP48 package) …continued

Symbol Pin Start 
logic 
input

Type Reset 
state
[1]

Description
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NXP Semiconductors LPC1110/11/12/13/14/15
32-bit ARM Cortex-M0 microcontroller
PIO1_4/AD5/
CT32B1_MAT3/
WAKEUP

40[5] A6[5] no I/O I; PU PIO1_4 — General purpose digital input/output pin with 
10 ns glitch filter. In Deep power-down mode, this pin 
serves as the Deep power-down mode wake-up pin 
with 20 ns glitch filter. Pull this pin HIGH externally 
before entering Deep power-down mode. Pull this pin 
LOW to exit Deep power-down mode. A LOW-going 
pulse as short as 50 ns wakes up the part.

I - AD5 — A/D converter, input 5.

O - CT32B1_MAT3 — Match output 3 for 32-bit timer 1.

PIO1_5/RTS/
CT32B0_CAP0

45[3] A3[3] no I/O I; PU PIO1_5 — General purpose digital input/output pin.

O - RTS — Request To Send output for UART.

I - CT32B0_CAP0 — Capture input 0 for 32-bit timer 0.

PIO1_6/RXD/
CT32B0_MAT0

46[3] B3[3] no I/O I; PU PIO1_6 — General purpose digital input/output pin.

I - RXD — Receiver input for UART.

O - CT32B0_MAT0 — Match output 0 for 32-bit timer 0.

PIO1_7/TXD/
CT32B0_MAT1

47[3] B2[3] no I/O I; PU PIO1_7 — General purpose digital input/output pin.

O - TXD — Transmitter output for UART.

O - CT32B0_MAT1 — Match output 1 for 32-bit timer 0. 

PIO1_8/
CT16B1_CAP0

9[3] F2[3] no I/O I; PU PIO1_8 — General purpose digital input/output pin.

I - CT16B1_CAP0 — Capture input 0 for 16-bit timer 1.

PIO1_9/
CT16B1_MAT0/ 
MOSI1

17[3] G4[3] no I/O I; PU PIO1_9 — General purpose digital input/output pin.

O - CT16B1_MAT0 — Match output 0 for 16-bit timer 1.

I/O - MOSI1 — Master Out Slave In for SPI1.

PIO1_10/AD6/
CT16B1_MAT1/ 
MISO1

30[5] E8[5] no I/O I; PU PIO1_10 — General purpose digital input/output pin.

I - AD6 — A/D converter, input 6.

O - CT16B1_MAT1 — Match output 1 for 16-bit timer 1.

I/O - MISO1 — Master In Slave Out for SPI1.

PIO1_11/AD7/ 
CT32B1_CAP1

42[5] A5[5] no I/O I; PU PIO1_11 — General purpose digital input/output pin.

I - AD7 — A/D converter, input 7.

I - CT32B1_CAP1 — Capture input 1 for 32-bit timer 1.

PIO2_0 to PIO2_11 I/O Port 2 — Port 2 is a 12-bit I/O port with individual 
direction and function controls for each bit. The 
operation of port 2 pins depends on the function 
selected through the IOCONFIG register block.

PIO2_0/DTR/SSEL1 2[3] B1[3] no I/O I; PU PIO2_0 — General purpose digital input/output pin.

O - DTR — Data Terminal Ready output for UART.

I/O - SSEL1 — Slave Select for SPI1.

PIO2_1/DSR/SCK1 13[3] H1[3] no I/O I; PU PIO2_1 — General purpose digital input/output pin.

I - DSR — Data Set Ready input for UART.

I/O - SCK1 — Serial clock for SPI1.

Table 10. LPC1100XL series: LPC1113/14/15 pin description table (LQFP48 and TFBGA48 package) …continued

Symbol
L

Q
F

P
48

T
F

B
G

A
4

8 Start 
logic 
input

Type Reset 
state
[1]

Description
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PIO1_7/TXD/
CT32B0_MAT1

32[3] no I/O I;PU PIO1_7 — General purpose digital input/output pin.

O - TXD — Transmitter output for UART.

O - CT32B0_MAT1 — Match output 1 for 32-bit timer 0. 

PIO1_8/
CT16B1_CAP0

7[3] no I/O I;PU PIO1_8 — General purpose digital input/output pin.

I - CT16B1_CAP0 — Capture input 0 for 16-bit timer 1.

PIO1_9/
CT16B1_MAT0/ 
MOSI1

12[3] no I/O I;PU PIO1_9 — General purpose digital input/output pin.

O - CT16B1_MAT0 — Match output 0 for 16-bit timer 1.

I/O - MOSI1 — Master Out Slave In for SPI1

PIO1_10/AD6/
CT16B1_MAT1/ 
MISO1

20[5] no I/O I;PU PIO1_10 — General purpose digital input/output pin.

I - AD6 — A/D converter, input 6.

O - CT16B1_MAT1 — Match output 1 for 16-bit timer 1.

I/O - MISO1 — Master In Slave Out for SPI1

PIO1_11/AD7/ 
CT32B1_CAP1

27[5] no I/O I;PU PIO1_11 — General purpose digital input/output pin.

I - AD7 — A/D converter, input 7.

I - CT32B1_CAP1 — Capture input 1 for 32-bit timer 1.

PIO2_0 Port 2 — Port 2 is a 12-bit I/O port with individual direction and 
function controls for each bit. The operation of port 2 pins depends on 
the function selected through the IOCONFIG register block. Pins 
PIO2_1 to PIO2_11 are not available.

PIO2_0/DTR/SSEL1 1[3] no I/O I;PU PIO2_0 — General purpose digital input/output pin.

O - DTR — Data Terminal Ready output for UART.

I/O - SSEL1 — Slave Select for SPI1.

PIO3_0 to PIO3_5 Port 3 — Port 3 is a 12-bit I/O port with individual direction and 
function controls for each bit. The operation of port 3 pins depends on 
the function selected through the IOCONFIG register block. Pins 
PIO3_0, PIO3_1, PIO3_3 and PIO3_6 to PIO3_11 are not available.

PIO3_2/ 
CT16B0_MAT2/ 
SCK1

28[3] no I/O I;PU PIO3_2 — General purpose digital input/output pin.

O - CT16B0_MAT2 — Match output 2 for 16-bit timer 0.

I/O - SCK1 — Serial clock for SPI1.

PIO3_4/ 
CT16B0_CAP1/RXD

13[3] no I/O I;PU PIO3_4 — General purpose digital input/output pin.

I - CT16B0_CAP1 — Capture input 1 for 16-bit timer 0.

I - RXD — Receiver input for UART.

PIO3_5/ 
CT16B1_CAP1/TXD

14[3] no I/O I;PU PIO3_5 — General purpose digital input/output pin.

I - CT16B1_CAP1 — Capture input 1 for 16-bit timer 1.

O - TXD — Transmitter output for UART.

Table 11. LPC1100XL series: LPC1111/12/13/14 pin description table (HVQFN33 package)  …continued

Symbol Pin Start 
logic 
input

Type Reset 
state
[1]

Description
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[1] Pin state at reset for default function: I = Input; O = Output; PU = internal pull-up enabled (pins pulled up to full VDD level (VDD = 3.3 V)); 
IA = inactive, no pull-up/down enabled.

[2] 5 V tolerant pad. RESET functionality is not available in Deep power-down mode. Use the WAKEUP pin to reset the chip and wake up 
from Deep power-down mode. An external pull-up resistor is required on this pin for the Deep power-down mode. See Figure 52 for the 
reset pad configuration.

[3] 5 V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors and configurable hysteresis (see Figure 51).

[4] I2C-bus pads compliant with the I2C-bus specification for I2C standard mode and I2C Fast-mode Plus. The pin requires an external 
pull-up to provide output functionality. When power is switched off, this pin is floating and does not disturb the I2C lines. Open-drain 
configuration applies to all functions on this pin.

[5] 5 V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors, configurable hysteresis, and analog input. 
When configured as a ADC input, digital section of the pad is disabled, and the pin is not 5 V tolerant (see Figure 51).

[6] When the system oscillator is not used, connect XTALIN and XTALOUT as follows: XTALIN can be left floating or can be grounded 
(grounding is preferred to reduce susceptibility to noise). XTALOUT should be left floating.

VDD 6; 29 - I - 3.3 V supply voltage to the internal regulator, the external rail, and the 
ADC. Also used as the ADC reference voltage.

XTALIN 4[6] - I - Input to the oscillator circuit and internal clock generator circuits. Input 
voltage must not exceed 1.8 V.

XTALOUT 5[6] - O - Output from the oscillator amplifier.

VSS 33 - - - Thermal pad. Connect to ground.

Table 11. LPC1100XL series: LPC1111/12/13/14 pin description table (HVQFN33 package)  …continued

Symbol Pin Start 
logic 
input

Type Reset 
state
[1]

Description
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7. Functional description

7.1 ARM Cortex-M0 processor

The ARM Cortex-M0 is a general purpose, 32-bit microprocessor, which offers high 
performance and very low power consumption. 

7.2 On-chip flash program memory

The LPC1110/11/12/13/14/15 contain 64 kB (LPC1115), 56 kB (LPC1114/333), 48 kB 
(LPC1114/323), 32 kB (LPC1114), 24 kB (LPC1113), 16 kB (LPC1112), 8 kB (LPC1111) or 
4 kB (LPC1110) of on-chip flash memory. 

7.3 On-chip SRAM

The LPC1110/11/12/13/14/15 contain a total of 8 kB, 4 kB, 2 kB, or 1 kB on-chip static 
RAM memory. 

7.4 Memory map

The LPC1110/11/12/13/14/15 incorporate several distinct memory regions, shown in the 
following figures. Figure 14 shows the overall map of the entire address space from the 
user program viewpoint following reset. The interrupt vector area supports address 
remapping.

The AHB peripheral area is 2 MB in size, and is divided to allow for up to 128 peripherals. 
The APB peripheral area is 512 kB in size and is divided to allow for up to 32 peripherals. 
Each peripheral of either type is allocated 16 kB of space. This allows simplifying the 
address decoding for each peripheral.
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• Default mode corresponding to power configuration after reset.

• CPU performance mode corresponding to optimized processing capability.

• Efficiency mode corresponding to optimized balance of current consumption and CPU 
performance.

• Low-current mode corresponding to lowest power consumption.

In addition, the power profile includes routines to select the optimal PLL settings for a 
given system clock and PLL input clock.

7.16.5.2 Sleep mode

When Sleep mode is entered, the clock to the core is stopped. Resumption from the Sleep 
mode does not need any special sequence but re-enabling the clock to the ARM core.

In Sleep mode, execution of instructions is suspended until either a reset or interrupt 
occurs. Peripheral functions continue operation during Sleep mode and may generate 
interrupts to cause the processor to resume execution. Sleep mode eliminates dynamic 
power used by the processor itself, memory systems and related controllers, and internal 
buses.

7.16.5.3 Deep-sleep mode

In Deep-sleep mode, the chip is in Sleep mode, and in addition all analog blocks are shut 
down. As an exception, the user has the option to keep the watchdog oscillator and the 
BOD circuit running for self-timed wake-up and BOD protection. Deep-sleep mode allows 
for additional power savings.

Up to 13 pins total serve as external wake-up pins to the start logic to wake up the chip 
from Deep-sleep mode.

Unless the watchdog oscillator is selected to run in Deep-sleep mode, the clock source 
should be switched to IRC before entering Deep-sleep mode, because the IRC can be 
switched on and off glitch-free. 

7.16.5.4 Deep power-down mode

In Deep power-down mode, power is shut off to the entire chip with the exception of the 
WAKEUP pin. The LPC1110/11/12/13/14/15 can wake up from Deep power-down mode 
via the WAKEUP pin.

A LOW-going pulse as short as 50 ns wakes up the part from Deep power-down mode.

When entering Deep power-down mode, an external pull-up resistor is required on the 
WAKEUP pin to hold it HIGH. The RESET pin must also be held HIGH to prevent it from 
floating while in Deep power-down mode.

7.17 System control

7.17.1 Start logic

The start logic connects external pins to corresponding interrupts in the NVIC. Each pin 
shown in Table 8 to Table 9 as input to the start logic has an individual interrupt in the 
NVIC interrupt vector table. The start logic pins can serve as external interrupt pins when 
the chip is running. In addition, an input signal on the start logic pins can wake up the chip 
from Deep-sleep mode when all clocks are shut down.
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Table 15. LPC111x/x02 Thermal resistance value (C/W): ±15 %

HVQFN33 LQFP48

ja ja

JEDEC (4.5 in  4 in) JEDEC (4.5 in  4 in)

0 m/s 40.8 0 m/s 83.3

1 m/s 33.1 1 m/s 74.9

2.5 m/s 28.7 2.5 m/s 69.4

Single-layer (4.5 in  3 in) 8-layer (4.5 in  3 in)

0 m/s 85.2 0 m/s 116.3

1 m/s 62 1 m/s 96

2.5 m/s 53.5 2.5 m/s 87.5

jc 17.9 jc 28.3

jb 1.5 jb 35.5
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IOZ OFF-state output 
current

VO = 0 V; VO = VDD; 
on-chip pull-up/down 
resistors disabled

- 0.5 10 nA

VI input voltage pin configured to provide 
a digital function

[12][13]

[14]
0 - 5.0 V

VO output voltage output active 0 - VDD V

VIH HIGH-level input 
voltage

0.7VDD - - V

VIL LOW-level input voltage - - 0.3VDD V

Vhys hysteresis voltage 0.4 - - V

VOH HIGH-level output 
voltage

2.5 V  VDD  3.6 V; 
IOH = 20 mA

VDD  0.4 - - V

1.8 V  VDD < 2.5 V; 
IOH = 12 mA

VDD  0.4 - - V

VOL LOW-level output 
voltage

2.5 V  VDD  3.6 V; 
IOL = 4 mA

- - 0.4 V

1.8 V  VDD < 2.5 V; 
IOL = 3 mA

- - 0.4 V

IOH HIGH-level output 
current

VOH = VDD  0.4 V;
2.5 V  VDD  3.6 V

20 - - mA

1.8 V  VDD < 2.5 V 12 - - mA

IOL LOW-level output 
current

VOL = 0.4 V

2.5 V  VDD  3.6 V

4 - - mA

1.8 V  VDD < 2.5 V 3 - - mA

IOLS LOW-level short-circuit 
output current

VOL = VDD
[15] - - 50 mA

Ipd pull-down current VI = 5 V 10 50 150 A

Ipu pull-up current VI = 0 V 

2.0 V  VDD  3.6 V

15 50 85 A

1.8 V  VDD < 2.0 V 10 50 85 A

VDD < VI < 5 V 0 0 0 A

I2C-bus pins (PIO0_4 and PIO0_5)

VIH HIGH-level input 
voltage

0.7VDD - - V

VIL LOW-level input voltage - - 0.3VDD V

Vhys hysteresis voltage - 0.05VDD - V

IOL LOW-level output 
current

VOL = 0.4 V; I2C-bus pins 
configured as standard 
mode pins

2.5 V  VDD  3.6 V

3.5 - - mA

1.8 V  VDD < 2.5 V 3 - -

Table 16. Static characteristics (LPC1100, LPC1100L series) …continued
Tamb = 40 C to +85 C, unless otherwise specified.

Symbol Parameter Conditions Min Typ[1] Max Unit
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VOH HIGH-level output 
voltage

2.5 V  VDD  3.6 V; 
IOH = 20 mA

VDD  0.4 - - V

1.8 V  VDD < 2.5 V; 
IOH = 12 mA

VDD  0.4 - - V

VOL LOW-level output 
voltage

2.5 V  VDD  3.6 V; 
IOL = 4 mA

- - 0.4 V

1.8 V  VDD < 2.5 V; 
IOL = 3 mA

- - 0.4 V

IOH HIGH-level output 
current

VOH = VDD  0.4 V;
2.5 V  VDD  3.6 V

20 - - mA

1.8 V  VDD < 2.5 V 12 - - mA

IOL LOW-level output 
current

VOL = 0.4 V

2.5 V  VDD  3.6 V

4 - - mA

1.8 V  VDD < 2.5 V 3 - - mA

IOLS LOW-level short-circuit 
output current

VOL = VDD
[16] - - 50 mA

Ipd pull-down current VI = 5 V 10 50 150 A

Ipu pull-up current VI = 0 V 

2.0 V  VDD  3.6 V

15 50 85 A

1.8 V  VDD < 2.0 V 10 50 85 A

VDD < VI < 5 V 0 0 0 A

I2C-bus pins (PIO0_4 and PIO0_5)

VIH HIGH-level input 
voltage

0.7VDD - - V

VIL LOW-level input voltage - - 0.3VDD V

Vhys hysteresis voltage - 0.05VDD - V

IOL LOW-level output 
current

VOL = 0.4 V; I2C-bus pins 
configured as standard 
mode pins

2.5 V  VDD  3.6 V

3.5 - - mA

1.8 V  VDD < 2.5 V 3 - -

IOL LOW-level output 
current

VOL = 0.4 V; I2C-bus pins 
configured as Fast-mode 
Plus pins

2.5 V  VDD  3.6 V

20 - - mA

1.8 V  VDD < 2.5 V 16 - -

ILI input leakage current VI = VDD
[17] - 2 4 A

VI = 5 V - 10 22 A

Table 17. Static characteristics (LPC1100XL series) …continued
Tamb = 40 C to +105 C, unless otherwise specified.

Symbol Parameter Conditions Min Typ[1] Max Unit
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10.6 Power consumption LPC1100L series (LPC111x/002/102/202/302)

Power measurements in Active, Sleep, and Deep-sleep modes were performed under the 
following conditions (see LPC111x user manual): 

• Configure all pins as GPIO with pull-up resistor disabled in the IOCONFIG block.

• Configure GPIO pins as outputs using the GPIOnDIR registers.

• Write 0 to all GPIOnDATA registers to drive the outputs LOW.

 

Conditions: Tamb = 25 C; active mode entered executing code while(1){} from flash; all 
peripherals disabled in the SYSAHBCLKCTRL register (SYSAHBCLKCTRL = 0x1F); all peripheral 
clocks disabled; internal pull-up resistors disabled; BOD disabled; low-current mode.

(1) System oscillator and system PLL disabled; IRC enabled.

(2) System oscillator and system PLL enabled; IRC disabled.

Fig 23. Active mode: Typical supply current IDD versus supply voltage VDD for different 
system clock frequencies (for LPC111x/002/102/202/302)
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12.7 ElectroMagnetic Compatibility (EMC)

Radiated emission measurements according to the IEC61967-2 standard using the 
TEM-cell method are shown for the LPC1114FBD48/302 in Table 32.

 

[1] IEC levels refer to Appendix D in the IEC61967-2 Specification.

Table 32. ElectroMagnetic Compatibility (EMC) for part LPC1114FBD48/302 (TEM-cell 
method)

VDD = 3.3 V; Tamb = 25 C.

Parameter Frequency band System clock = Unit

12 MHz 24 MHz 48 MHz

Input clock: IRC (12 MHz)

maximum 
peak level

150 kHz to 30 MHz 7 5 7 dBV

30 MHz to 150 MHz 2 1 10 dBV

150 MHz to 1 GHz 4 8 16 dBV

IEC level[1] - O N M -

Input clock: crystal oscillator (12 MHz)

maximum 
peak level

150 kHz to 30 MHz 7 7 7 dBV

30 MHz to 150 MHz 2 1 8 dBV

150 MHz to 1 GHz 4 7 14 dBV

IEC level[1] - O N M -
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13. Package outline

 

Fig 54. Package outline SOT163-1 (SO20)
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Fig 61. Package outline SOT616-3 (HVQFN24)
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Fig 64. Reflow soldering of the TSSOP20 package
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Fig 66. Reflow soldering of the HVQFN24 package
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