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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
 LPC1100L series available as TSSOP28 package, DIP28 package, TSSOP20 
package, and SO20 package.

 Extended temperature (40 C to +105 C) for selected parts (see Table 2).

3. Applications

 

4. Ordering information

 

 eMetering  Lighting

 Alarm systems  White goods

Table 1. Ordering information

Type number Package

Name Description Version

SO20, TSSOP20, TSSOP28, and DIP28 packages

LPC1110FD20 SO20 SO20: plastic small outline package; 20 leads; body width 7.5 mm SOT163-1

LPC1111FDH20/002 TSSOP20 TSSOP20: plastic thin shrink small outline package; 20 leads; body 
width 4.4 mm

SOT360-1

LPC1112FD20/102 SO20 SO20: plastic small outline package; 20 leads; body width 7.5 mm SOT163-1

LPC1112FDH20/102 TSSOP20 TSSOP20: plastic thin shrink small outline package; 20 leads; body 
width 4.4 mm

SOT360-1

LPC1112FDH28/102 TSSOP28 TSSOP28: plastic thin shrink small outline package; 28 leads; body 
width 4.4 mm

SOT361-1

LPC1114FDH28/102 TSSOP28 TSSOP28: plastic thin shrink small outline package; 28 leads; body 
width 4.4 mm

SOT361-1

LPC1114FN28/102 DIP28 DIP28: plastic dual in-line package; 28 leads (600 mil) SOT117-1

HVQFN24/33, LQFP48, and TFBGA48 packages

LPC1111FHN33/101 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1111FHN33/102 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1111FHN33/201 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1111FHN33/202 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1111FHN33/103 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1111JHN33/103 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1111FHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1111JHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1112FHN33/101 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1112FHN33/102 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a
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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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LPC1114FHI33/302 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 5  5  0.85 mm

n/a

LPC1114FHI33/303 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 5  5  0.85 mm

n/a

LPC1114JHI33/303 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 5  5  0.85 mm

n/a

LPC1114FHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1114JHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1114FHN33/303 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1114JHN33/303 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1114FHN33/333 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1114JHN33/333 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no 
leads; 33 terminals; body 7  7  0.85 mm

n/a

LPC1113FBD48/301 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7  7  
1.4 mm

SOT313-2

LPC1113FBD48/302 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7  7  
1.4 mm

SOT313-2

LPC1113FBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7  7  
1.4 mm

SOT313-2

LPC1113JBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7  7  
1.4 mm

SOT313-2

LPC1114FBD48/301 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7  7  
1.4 mm

SOT313-2

LPC1114FBD48/302 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7  7  
1.4 mm

SOT313-2

LPC1114FBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7  7  
1.4 mm

SOT313-2

LPC1114JBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7  7  
1.4 mm

SOT313-2

LPC1114FBD48/323 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7  7  
1.4 mm

SOT313-2

LPC1114JBD48/323 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7  7  
1.4 mm

SOT313-2

LPC1114FBD48/333 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7  7  
1.4 mm

SOT313-2

LPC1114JBD48/333 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7  7  
1.4 mm

SOT313-2

LPC1115FBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7  7  
1.4 mm

SOT313-2

Table 1. Ordering information …continued

Type number Package

Name Description Version
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Fig 5. LPC1100XL series pin configuration TFBGA48 package
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Fig 6. LPC1100 and LPC1100L series pin configuration HVQFN33 7x7 and 5x5 packages
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Fig 12. LPC1100L pin configuration TSSOP28 package
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Fig 13. LPC1100L series pin configuration DIP28 package
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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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[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).

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

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.

PIO1_10/AD6/
CT16B1_MAT1

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.

PIO1_11/AD7 27[5] no I/O I;PU PIO1_11 — General purpose digital input/output pin.

I - AD7 — A/D converter, input 7.

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

O - DTR — Data Terminal Ready output for UART.

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

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

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

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 9. LPC1100 and LPC1100L 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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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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• Enabled by software but requires a hardware reset or a watchdog reset/interrupt to be 
disabled.

• Incorrect/Incomplete feed sequence causes reset/interrupt if enabled.

• Flag to indicate watchdog reset.

• Programmable 24-bit timer with internal prescaler.

• Selectable time period from (Tcy(WDCLK)  256  4) to (Tcy(WDCLK)  224  4) in 
multiples of Tcy(WDCLK)  4.

• The Watchdog Clock (WDCLK) source can be selected from the Internal RC oscillator 
(IRC), the Watchdog oscillator, or the main clock. This gives a wide range of potential 
timing choices of Watchdog operation under different power reduction conditions. It 
also provides the ability to run the WDT from an entirely internal source that is not 
dependent on an external crystal and its associated components and wiring for 
increased reliability.

7.15 Windowed WatchDog Timer (LPC1100L and LPC1100XL series)

Remark: The windowed watchdog timer is available on the LPC1100L and LPC1100XL 
series only.

The purpose of the watchdog is to reset the controller if software fails to periodically 
service it within a programmable time window. 

7.15.1 Features

• Internally resets chip if not periodically reloaded during the programmable time-out 
period.

• Optional windowed operation requires reload to occur between a minimum and 
maximum time period, both programmable.

• Optional warning interrupt can be generated at a programmable time prior to 
watchdog time-out.

• Enabled by software but requires a hardware reset or a watchdog reset/interrupt to be 
disabled.

• Incorrect feed sequence causes reset or interrupt if enabled.

• Flag to indicate watchdog reset.

• Programmable 24-bit timer with internal prescaler.

• Selectable time period from (Tcy(WDCLK)  256  4) to (Tcy(WDCLK)  224  4) in 
multiples of Tcy(WDCLK)  4.

• The Watchdog Clock (WDCLK) source can be selected from the IRC or the dedicated 
watchdog oscillator (WDO). This gives a wide range of potential timing choices of 
watchdog operation under different power conditions. 

7.16 Clocking and power control

7.16.1 Crystal oscillators

The LPC1110/11/12/13/14/15 include three independent oscillators. These are the system 
oscillator, the Internal RC oscillator (IRC), and the Watchdog oscillator. Each oscillator can 
be used for more than one purpose as required in a particular application. 
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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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9. Thermal characteristics

The average chip junction temperature, Tj (C), can be calculated using the following 
equation:

(1)

• Tamb = ambient temperature (C),

• Rth(j-a) = the package junction-to-ambient thermal resistance (C/W)

• PD = sum of internal and I/O power dissipation

The internal power dissipation is the product of IDD and VDD. The I/O power dissipation of 
the I/O pins is often small and many times can be negligible. However it can be significant 
in some applications.

 

 

Tj Tamb PD Rth j a–  +=

Table 13. Thermal characteristics

Symbol Parameter Conditions Min Typ Max Unit

Tj(max) maximum junction 
temperature

- - 125  C

Table 14. LPC111x/x01 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 40.4 0 m/s 82.1

1 m/s 32.7 1 m/s 73.7

2.5 m/s 28.3 2.5 m/s 68.2

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

0 m/s 84.8 0 m/s 115.2

1 m/s 61.6 1 m/s 94.7

2.5 m/s 53.1 2.5 m/s 86.3

jc 20.3 jc 29.6

jb 1.1 jb 34.2
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10.4 BOD static characteristics
 

[1] Interrupt levels are selected by writing the level value to the BOD control register BODCTRL, see LPC111x 
user manual.

Table 19. BOD static characteristics[1]

Tamb = 25 C.

Symbol Parameter Conditions Min Typ Max Unit

Vth threshold voltage interrupt level 1

assertion - 2.22 - V

de-assertion - 2.35 - V

interrupt level 2

assertion - 2.52 - V

de-assertion - 2.66 - V

interrupt level 3

assertion - 2.80 - V

de-assertion - 2.90 - V

reset level 0

assertion - 1.46 - V

de-assertion - 1.63 - V

reset level 1

assertion - 2.06 - V

de-assertion - 2.15 - V

reset level 2

assertion - 2.35 - V

de-assertion - 2.43 - V

reset level 3

assertion - 2.63 - V

de-assertion - 2.71 - V
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10.10 Electrical pin characteristics
 

 

Conditions: VDD = 3.3 V; on pin PIO0_7.

Fig 36. High-drive output: Typical HIGH-level output voltage VOH versus HIGH-level 
output current IOH.

Conditions: VDD = 3.3 V; on pins PIO0_4 and PIO0_5.

Fig 37. I2C-bus pins (high current sink): Typical LOW-level output current IOL versus 
LOW-level output voltage VOL 
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11. Dynamic characteristics

11.1 Power-up ramp conditions
 

[1] Does not apply to the LPC1100XL series (LPC111x/103/203/303/323/333).

[2] See Figure 42.

[3] The wait time specifies the time the power supply must be at levels below 400 mV before ramping up.

 

11.2 Flash memory
 

[1] Number of program/erase cycles.

[2] Programming times are given for writing 256 bytes from RAM to the flash. Data must be written to the flash 
in blocks of 256 bytes. Flash programming operation temperature must not exceed Tamb = 85 C.

Table 22. Power-up characteristics[1]

Tamb = 40 C to +85 C.

Symbol Parameter Conditions Min Typ Max Unit

tr rise time at t = t1: 0 < VI 400 mV [2] 0 - 500 ms

twait wait time [2][3] 12 - - s

VI input voltage at t = t1 on pin VDD 0 - 400 mV

Condition: 0 < VI 400 mV at start of power-up (t = t1)

Fig 42. Power-up ramp

VDD

0

400 mV

tr

twait

t = t1
002aag001

Table 23. Flash characteristics
Tamb = 40 C to +105 C, unless otherwise specified. Tamb = 85 C for flash programming.

Symbol Parameter Conditions Min Typ Max Unit

Nendu endurance [1] 10000 100000 - cycles

tret retention time powered 10 - - years

unpowered 20 - - years

ter erase time sector or multiple 
consecutive sectors

95 100 105 ms

tprog programming time [2] 0.95 1 1.05 ms
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Pin names SCK, MISO, and MOSI refer to pins for both SPI peripherals, SPI0 and SPI1.

Fig 47. SPI master timing in SPI mode
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12.8 ADC effective input impedance

A simplified diagram of the ADC input channels can be used to determine the effective 
input impedance seen from an external voltage source. See Figure 53. 

 

The effective input impedance, Rin, seen by the external voltage source, VEXT, is the 
parallel impedance of ((1/fs x Cia) + Rmux + Rsw) and (1/fs x Cio), and can be calculated 
using Equation 2 with

fs = sampling frequency

Cia = ADC analog input capacitance

Rmux = analog mux resistance

Rsw = switch resistance

Cio = pin capacitance

(2)

Under nominal operating condition VDD = 3.3 V and with the maximum sampling 
frequency fs = 400 kHz, the parameters assume the following values:

Cia = 1 pF (max)

Rmux = 2 kΩ (max)

Rsw = 1.3 kΩ (max)

Cio = 7.1 pF (max)

The effective input impedance with these parameters is Rin = 308 kΩ.

Fig 53. ADC input channel
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Fig 58. Package outline (HVQFN33 5x5)
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Fig 59. Package outline (HVQFN33 7x7)
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Fig 68. Reflow soldering of the HVQFN33 package (7x7)
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Modifications: • Power consumption graphs added for parts LPC111x/102/202/302 (Figure 13 to 
Figure 17).

• Parameter Vhys for I2C bus pins: typical value corrected Vhys = 0.05VDD in Table 7.

• Typical value for parameter Nendu added in Table 12 “Flash characteristics”.

• I2C-bus pins configured as standard mode pins, parameter IOL changed to 3.5 mA 
(minimum) for 2.0 V  VDD  3.6 V. 

• Section 11.6 “ElectroMagnetic Compatibility (EMC)” added.

• Power-up characterization added (Section 10.1 “Power-up ramp conditions”).

LPC1111_12_13_14 v.3 20101110 Product data sheet - LPC1111_12_13_14 v.2

Modifications: • Parts LPC111x/102/202/302 added (LPC1100L series).

• Power consumption data for parts LPC111x/102/202/302 added in Table 7.

• PLL output frequency limited to 100 MHz in Section 7.15.2.

• Description of RESET and WAKEUP functions updated in Section 6.

• WDT description updated in Section 7.14. The WDT is a 24-bit timer.

• Power profiles added to Section 2 and Section 7 for parts LPC111x/102/202/302.

LPC1111_12_13_14 v.2 20100818 Product data sheet - LPC1111_12_13_14 v.1

Modifications: • VESD limit changed to 6500 V (min) /+6500 V (max) in Table 6.

• tDS updated for SPI in master mode (Table 17).

• Deep-sleep mode functionality changed to allow BOD and watchdog oscillator as the 
only analog blocks allowed to remain running in Deep-sleep mode (Section 7.15.5.3).

• VDD range changed to 3.0 V  VDD  3.6 V in Table 15.

• Reset state of pins and start logic functionality added in Table 3 to Table 5.

• Section 7.16.1 added.

• Section “Memory mapping control” removed.

• VOH and IOH specifications updated for high-drive pins in Table 7.

• Section 9.4 added.
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