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NXP Semiconductors

LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller

Table 1. Ordering information ...continued
Type number Package
Name Description Version

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

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

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

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

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

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

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

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

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

LPC1113FBD48/301 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x |SOT313-2
1.4 mm

LPC1113FBD48/302 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x |SOT313-2
1.4 mm

LPC1113FBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x |SOT313-2
1.4 mm

LPC1113JBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x |SOT313-2
1.4 mm

LPC1114FBD48/301 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x | SOT313-2
1.4 mm

LPC1114FBDA48/302 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x | SOT313-2
1.4 mm

LPC1114FBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x | SOT313-2
1.4 mm

LPC1114JBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x | SOT313-2
1.4 mm

LPC1114FBD48/323 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x | SOT313-2
1.4 mm

LPC1114JBD48/323 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x | SOT313-2
1.4 mm

LPC1114FBD48/333 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x |SOT313-2
1.4 mm

LPC11143BD48/333 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x | SOT313-2
1.4 mm

LPC1115FBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x |SOT313-2
1.4 mm
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Table 3. Pin description overview

Part Pin description table Pinning diagram
LPC1114FHN33/203 Table 11 Figure 7
LPC1114JHN33/203 Table 11 Figure 7
LPC1114FHN33/301 Table 9 Figure 6
LPC1114FHN33/302 Table 9 Figure 6
LPC1114JHN33/303 Table 11 Figure 7
LPC1114FHN33/303 Table 11 Figure 7
LPC1114FHN33/333 Table 11 Figure 7
LPC1114JHN33/333 Table 11 Figure 7
LPC1114FHI33/302 Table 9 Figure 6
LPC1114FHI33/303 Table 11 Figure 7
LPC1114JHI133/303 Table 11 Figure 7
LPC1113FBD48/301 Table 8 Figure 3
LPC1113FBDA48/302 Table 8 Figure 3
LPC1113FBD48/303 Table 10 Figure 4
LPC1113JBD48/303 Table 10 Figure 4
LPC1114FBD48/301 Table 8 Figure 3
LPC1114FBDA48/302 Table 8 Figure 3
LPC1114FBD48/303 Table 10 Figure 4
LPC1114JBD48/303 Table 10 Figure 4
LPC1114FBDA48/323 Table 10 Figure 4
LPC1114JBD48/323 Table 10 Figure 4
LPC1114FBDA48/333 Table 10 Figure 4
LPC1114JBD48/333 Table 10 Figure 4
LPC1115FBD48/303 Table 10 Figure 4
LPC1115JBD48/303 Table 10 Figure 4
LPC1115FET48/303 Table 10 Figure 5
LPC1115JET48/303 Table 10 Figure 5
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Fig 5. LPC1100XL series pin configuration TFBGA48 package
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Fig 6. LPC1100 and LPC1100L series pin configuration HYQFN33 7x7 and 5x5 packages

LPC111X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.

Product data sheet Rev. 9.2 — 26 March 2014 15 of 127




NXP Semiconductors LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller

Table 6. LPC1100L series: LPC1112 (HVQFN24 package) ...continued

Symbol HVQFN Start  Type Reset |Description
pin logic state
input (41

SWDIO/PIO1_3/ 1961 no 1/0 I; PU SWDIO — Serial wire debug input/output.
AD4/CT32B1_MAT2 1/0 - P101_3 — General purpose digital input/output pin.

I - AD4 — A/D converter, input 4.

(0] - CT32B1_MAT2 — Match output 2 for 32-bit timer 1.
PIO1_4/AD5/ 2001 no 1/0 I; PU PIO1_4 — General purpose digital input/output pin with 10 ns
CT32B1_MAT3/ glitch filter. In Deep power-down mode, this pin serves as the
WAKEUP 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.

(0] - CT32B1_MAT3 — Match output 3 for 32-bit timer 1.
P1O1_6/RXD/ 2306l no I/O I; PU PIO1_6 — General purpose digital input/output pin.
CT32B0_MATO I - RXD — Receiver input for UART.
(0] - CT32B0_MATO — Match output 0 for 32-bit timer 0.
P101_7/TXD/ 24181 no I/O I; PU PIO1_7 — General purpose digital input/output pin.
CT32B0_MAT1 0] - TXD — Transmitter output for UART.
(0] - CT32B0_MAT1 — Match output 1 for 32-bit timer O.
PIO1_8/ 631 no I/O I; PU PIO1_8 — General purpose digital input/output pin.
CT16B1_CAPO | - CT16B1_CAPO — Capture input O for 16-bit timer 1.
XTALIN 416 - I - Input to the oscillator circuit and internal clock generator
circuits. Input voltage must not exceed 1.8 V.
Vbp 5; 22 - - 1.8 V supply voltage to the internal regulator, the external rail,
and the ADC. Also used as the ADC reference voltage.
Vss 3;21 - I - Ground.
[1] Pin state at reset for default function: | = Input; O = Output; PU = internal pull-up enabled (pins pulled up to full Vpp level); IA = inactive,

no pull-up/down enabled.

[2] 5V 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] Pad providing digital I/O functions with configurable pull-up/pull-down resistors and configurable hysteresis (see Figure 51).

[4] 12C-bus pads compliant with the 12C-bus specification for 12C 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] Pad providing digital /0 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 (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.
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Table 8. LPC1100 and LPC1100L series: LPC1113/14 pin description table (LQFP48 package) ...continued

Symbol Pin Start  Type Reset Description
logic state
input [11
PIO1_6/RXD/ 468 no 1/0 vI; PU 'PI01_6 — General purpose digital input/output pin.
CT32B0_MATO | - RXD — Receiver input for UART.
o - 'CT32B0_MATO — Match output 0 for 32-bit timer 0.
P101_7/TXD/ 4781 no 1/0 I; PU PIO1_7 — General purpose digital input/output pin.
CT32B0_MAT1 (0] - ‘TXD — Transmitter output for UART.
(0] - CT32B0_MAT1 — Match output 1 for 32-bit timer 0.
PIO1_8/ ol no 1/0 vI; PU 'PI01_8 — General purpose digital input/output pin.
CT16B1_CAPO | - CT16B1_CAPO — Capture input O for 16-bit timer 1.
PIO1_9/ 178 no 1/0 vI; PU 'PI01_9 — General purpose digital input/output pin.
CT16B1_MATO o - CT16B1_MATO — Match output O for 16-bit timer 1.
PIO1_10/AD6/ 308  no 1/0 vI; PU 'PI01_10 — General purpose digital input/output pin.
CT16B1_MAT1 | - AD6 — A/D converter, input 6.
o - 'CT16B1_MAT1 — Match output 1 for 16-bit timer 1.
PIO1_11/AD7 42061 no 1/0 I; PU PIO1_11 — General purpose digital input/output pin.
I - 'AD7 — AID converter, input 7.
P102_0to P102_11 1/0 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.

PlIO2_0/DTR/SSEL1 2Bl no 1/0 I; PU | PIO2_0 — General purpose digital input/output pin.

(0] - 'DTR — Data Terminal Ready output for UART.

I/0 - SSEL1 — Slave Select for SPI1.
PIOZ_l/ﬁ/SCKl 138 no /0 FI; PU ‘PI02_1 — General purpose digital input/output pin.

| - DSR — Data Set Ready input for UART.

I/0 - 'SCK1 — Serial clock for SPIL.
PlO2_2/DCD/MISO1 2681 no 1/0 I; PU PIO2_2 — General purpose digital input/output pin.

I - 'DCD — Data Carrier Detect input for UART.

I/0 - MISO1 — Master In Slave Out for SPI1.
PIOZ_3/ﬁ/MOSI1 388  no 1/0 FI; PU ‘PI02_3 — General purpose digital input/output pin.

| - Rl — Ring Indicator input for UART.

I/0 - 'MOSI1 — Master Out Slave In for SPI1.
P102_4 1981 no 1/0 I; PU PIO2_4 — General purpose digital input/output pin.
P102_5 208 no 1/0 FI; PU ‘PI02_5 — General purpose digital input/output pin.
P102_6 181 no 1/0 I; PU PIO2_6 — General purpose digital input/output pin.
P1O02_7 118 no 1/0 FI; PU ‘PI02_7 — General purpose digital input/output pin.
P102_8 1281 no 1/0 I; PU | PIO2_8 — General purpose digital input/output pin.
P102_9 248 no 1/0 FI; PU ‘PI02_9 — General purpose digital input/output pin.
P102_10 25081 no 1/0 I; PU |PIO2_10 — General purpose digital input/output pin.
P102_11/SCKO 318 no 1/0 FI; PU ‘PI02_11 — General purpose digital input/output pin.

I/0 - SCKO — Serial clock for SPIO.
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Table 9. LPC1100 and LPC1100L series: LPC1111/12/13/14 pin description table (HVQFN33 package) ...continued
Symbol Pin |Start Type Reset Description
logic state
input (11
PIO1_7/TXD/ 328l no le] I;PU PIO1_7 — General purpose digital input/output pin.
CT32B0_MAT1 (0] - TXD — Transmitter output for UART.
(0] - CT32B0_MAT1 — Match output 1 for 32-bit timer O.

P1O01_8/ 781 no Ie] I;PU PIO1_8 — General purpose digital input/output pin.

CT16B1_CAPO I - CT16B1_CAPO — Capture input O for 16-bit timer 1.

P101_9/ 1281 no Ie] I;PU PIO1_9 — General purpose digital input/output pin.

CT16B1_MATO o - CT16B1_MATO — Match output O for 16-bit timer 1.

P1O1_10/AD6/ 2008 no Ie] I;PU PIO1_10 — General purpose digital input/output pin.

CT16B1 _MAT1 I - AD6 — A/D converter, input 6.

(0] - CT16B1_MAT1 — Match output 1 for 16-bit timer 1.

PIO1_11/AD7 2781 no le] I;PU PIO1_11 — General purpose digital input/output pin.

| - AD7 — A/D converter, input 7.

P102_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
P102_1 to PIO2_11 are not available.

P102_0/DTR 1B no le] I;PU  PIO2_0 — General purpose digital input/output pin.

(0] - DTR — Data Terminal Ready output for UART.

PIO3_0to PIO3_5 Port 3 — Port 3 is a 12-bit I/0O 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
P103_0, PIO3_1, PIO3_3 and PIO3_6 to PIO3_11 are not available.

PIO3_2 288l no le] I;PU  PIO3_2 — General purpose digital input/output pin.

PIO3_4 138 no Ie] I;PU  PIO3_4 — General purpose digital input/output pin.

PIO3_5 1481 no le] I;PU  PIO3_5 — General purpose digital input/output pin.

Vpp 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 461 - - Input to the oscillator circuit and internal clock generator circuits. Input
voltage must not exceed 1.8 V.

XTALOUT 56 - (0] - Output from the oscillator amplifier.

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

[1] Pin state at reset for default function: | = 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 Vpp level on LPC111x/002/102/202/302 (Vpp = 3.3 V)); IA = inactive, no pull-up/down

5V 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

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

I2C-bus pads compliant with the 12C-bus specification for 12C 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 12C lines. Open-drain
configuration applies to all functions on this pin.

enabled.
(2]
reset pad configuration.
(3]
(4]
(5]

LPC111X

5V 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).
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[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.

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

Symbol o &= Start | Type Reset Description
< < logic state
y 8 input 4
(04 T
- [
P1IO0_0 to PIO0O_11 1/0 Port 0 — Port 0 is a 12-bit I/0O port with individual

direction and function controls for each bit. The
operation of port 0 pins depends on the function
selected through the IOCONFIG register block.

RESET/PIO0_0 3 c1l2 |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/0 - P100_0 — General purpose digital input/output pin with
10 ns glitch filter.
P1O0_1/CLKOUT/ 481 c2Bl yes 110 I; PU PIO0_1 — General purpose digital input/output pin. A
CT32B0_MAT2 LOW level on this pin during reset starts the ISP
command handler.
(0] - CLKOUT — Clockout pin.
(0] - CT32B0_MAT2 — Match output 2 for 32-bit timer 0.
PIO0_2/SSELO/ 108! F1Bl  yes 110 I; PU PIO0_2 — General purpose digital input/output pin.
CT16BO_CAPO 110 - SSELO — Slave Select for SPIO.
I - CT16B0_CAPO — Capture input 0 for 16-bit timer O.
PIO0_3 1481 H2Bl  yes 1/0 I; PU PIO0_3 — General purpose digital input/output pin.
PIO0_4/SCL 1504 G3M4l |yes 110 I; 1A PIOO0_4 — General purpose digital input/output pin

(open-drain).

1/0 - SCL — I2C-bus, open-drain clock input/output.
High-current sink only if 12C Fast-mode Plus is selected
in the 1/0O configuration register.

P100_5/SDA 1614 H3ll  yes 1/0 I; 1A PIO0_5 — General purpose digital input/output pin
(open-drain).

1/0 - SDA — I2C-bus, open-drain data input/output.
High-current sink only if 12C Fast-mode Plus is selected
in the 1/0O configuration register.

PIO0_6/SCKO 2208 HeBl yes 110 I; PU PIO0_6 — General purpose digital input/output pin.
110 - SCKO — Serial clock for SPIO.
PIOO_7/CTS 230l G7Bl |yes I/0 I; PU PIO0_7 — General purpose digital input/output pin

(high-current output driver).
| - CTS — Clear To Send input for UART.
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¢ Inthe LPC1110/11/12/13/14/15, the NVIC supports 32 vectored interrupts including up
to 13 inputs to the start logic from individual GPIO pins.

¢ Four programmable interrupt priority levels with hardware priority level masking.
* Software interrupt generation.

Interrupt sources

Each peripheral device has one interrupt line connected to the NVIC but may have several
interrupt flags. Individual interrupt flags may also represent more than one interrupt
source.

Any GPIO pin (total of up to 42 pins) regardless of the selected function, can be
programmed to generate an interrupt on a level, or rising edge or falling edge, or both.

IOCONFIG block

The IOCONFIG block allows selected pins of the microcontroller to have more than one
function. Configuration registers control the multiplexers to allow connection between the
pin and the on-chip peripherals.

Peripherals should be connected to the appropriate pins prior to being activated and prior
to any related interrupt(s) being enabled. Activity of any enabled peripheral function that is
not mapped to a related pin should be considered undefined.

Fast general purpose parallel I/O

Device pins that are not connected to a specific peripheral function are controlled by the
GPIO registers. Pins may be dynamically configured as inputs or outputs. Multiple outputs
can be set or cleared in one write operation.

LPC1110/11/12/13/14/15 use accelerated GPIO functions:
* GPIO registers are a dedicated AHB peripheral so that the fastest possible I/O timing
can be achieved.
¢ Entire port value can be written in one instruction.

Additionally, any GPIO pin (total of up to 42 pins) providing a digital function can be
programmed to generate an interrupt on a level, a rising or falling edge, or both.

Features
¢ Bit level port registers allow a single instruction to set or clear any number of bits in
one write operation.
¢ Direction control of individual bits.

¢ All I/O default to inputs with pull-ups enabled after reset with the exception of the
I2C-bus pins PIO0_4 and PIO0_5.

¢ Pull-up/pull-down resistor configuration can be programmed through the IOCONFIG
block for each GPIO pin (except for pins PIO0_4 and PIO0_5).

* On the LPC1100, all GPIO pins (except PIO0_4 and PIO0_5) are pulled up to 2.6 V
(Vpp = 3.3 V) if their pull-up resistor is enabled in the IOCONFIG block.
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¢ Onthe LPC1100L and LPC1100XL series, all GPIO pins (except PIO0_4 and PIO0_5)
are pulled up to 3.3V (Vpp = 3.3 V) if their pull-up resistor is enabled in the
IOCONFIG block.

* Programmable open-drain mode for series LPC1100L and LPC1100XL.

UART
The LPC1110/11/12/13/14/15 contain one UART.

Support for RS-485/9-bit mode allows both software address detection and automatic
address detection using 9-bit mode.

The UART includes a fractional baud rate generator. Standard baud rates such as
115200 Bd can be achieved with any crystal frequency above 2 MHz.

Features

¢ Maximum UART data bit rate of 3.125 MBit/s.

* 16 Byte Receive and Transmit FIFOs.

¢ Register locations conform to 16C550 industry standard.
* Receiver FIFO trigger points at 1 B, 4 B, 8 B, and 14 B.

¢ Built-in fractional baud rate generator covering wide range of baud rates without a
need for external crystals of particular values.

* FIFO control mechanism that enables software flow control implementation.
¢ Support for RS-485/9-bit mode.
¢ Support for modem control.

SPI serial I/0O controller

The LPC1100 and LPC1100L series contain two SPI controllers on the LQFP48 package
and one SPI controller on the HYQFN33/TSSOP28/DIP28/TSSOP20/S0O20 packages
(SPIO).

The LPC1100XL series contain two SPI controllers.
Both SPI controllers support SSP features.

The SPI controller is capable of operation on a SSP, 4-wire SSI, or Microwire bus. It can
interact with multiple masters and slaves on the bus. Only a single master and a single
slave can communicate on the bus during a given data transfer. The SPI supports full
duplex transfers, with frames of 4 bits to 16 bits of data flowing from the master to the
slave and from the slave to the master. In practice, often only one of these data flows
carries meaningful data.

Features

¢ Maximum SPI speed of 25 Mbit/s (master) or 4.17 Mbit/s (slave) (in SSP mode)

* Compatible with Motorola SPI, 4-wire Texas Instruments SSI, and National
Semiconductor Microwire buses

* Synchronous serial communication
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Following reset, the LPC1110/11/12/13/14/15 will operate from the Internal RC oscillator
until switched by software. This allows systems to operate without any external crystal and
the bootloader code to operate at a known frequency.

See Figure 16 for an overview of the LPC1110/11/12/13/14/15 clock generation.

—————— AHB clock 0
(system)
SYSTEM CLOCK | System clock
] DIVIDER
18
AHB clocks 1 to 18
(memories
and peripherals)
SYSAHBCLKCTRL[1:18]
(AHB clock enable)
SPI0 PERIPHERAL L+ spio
. CLOCK DIVIDER
IRC oscillator \l )
main clock
UART PERIPHERAL | UART
watchdog oscillator CLOCK DIVIDER
SPI1 PERIPHERAL -~
MAINCLKSEL CLOCK DIVIDER
(main clock select)
IRC oscillator
SYSTEM PLL
system oscillator .
IRC oscillator
WDT CLOCK L, \WOT
SYSPLLCLKSEL . DIVIDER
(system PLL clock select) watchdog oscillator
WDTUEN
(WDT clock update enable)
IRC oscillator
system oscillator CLKOUT PIN CLOCK | |~ v UT pin
watchdog oscillator DIVIDER P
CLKOUTUEN
(CLKOUT update enable) 002aae514
Fig 16. LPC1110/11/12/13/14/15 clock generation block diagram

7.16.1.1 Internal RC oscillator

The IRC may be used as the clock source for the WDT, and/or as the clock that drives the
PLL and subsequently the CPU. The nominal IRC frequency is 12 MHz. The IRC is
trimmed to 1 % accuracy over the entire voltage and temperature range.

Upon power-up or any chip reset, the LPC1110/11/12/13/14/15 use the IRC as the clock
source. Software may later switch to one of the other available clock sources.

7.16.1.2 System oscillator

The system oscillator can be used as the clock source for the CPU, with or without using
the PLL.
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9. Thermal characteristics

The average chip junction temperature, T; (°C), can be calculated using the following

equation:
Ti = Tamp + (Pp X Ripgi-a))

* Tamb = ambient temperature (°C),
* Rin(-a) = the package junction-to-ambient thermal resistance (°C/W)
* Pp =sum of internal and I/O power dissipation

@)

The internal power dissipation is the product of Ipp and Vpp. 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.

Table 13. Thermal characteristics

Symbol ‘Parameter ‘Conditions Min ‘Typ ‘Max Unit

Timax) maximum junction - - 125 °C
temperature

Table 14. LPC111x/x01 Thermal resistance value (°C/W): £15 %

HVQFN33 LQFP48

veja 'eja

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

0mls 40.4 0mis 82.1

1m/s 32.7 1m/s 73.7

2.5 mis 28.3 2.5mis 68.2

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

0mls 84.8 omis 115.2

1m/s 61.6 1m/s 94.7

2.5 mis 53.1 2.5mis 86.3

ojc 20.3 bjc 29.6

0jb 11 0jb 342
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15

Ipp
(mA)
12

0

Vpp =3.3V; T = 25 °C; active mode; typical samples. IRC enabled; main clock derived from IRC;

LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller

aaa-006839

A
default .
cpu
efficiency. / -
low-current /

W /
0 10 20 30 40
frequency (MHz)

PLL and SYSAHBCLKDIV enabled as needed.

Fig 35. CoreMark current consumption for different power modes using IRC
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12. Application information

12.1

12.2

12.3

LPC111X

ADC usage notes

The following guidelines show how to increase the performance of the ADC in a noisy
environment beyond the ADC specifications listed in Table 18:

* The ADC input trace must be short and as close as possible to the
LPC1110/11/12/13/14/15 chip.

* The ADC input traces must be shielded from fast switching digital signals and noisy
power supply lines.

* Because the ADC and the digital core share the same power supply, the power supply
line must be adequately filtered.

* To improve the ADC performance in a very noisy environment, put the device in Sleep
mode during the ADC conversion.

Use of ADC input trigger signals

For applications that use trigger signals to start conversions and require a precise sample
frequency, ensure that the period of the trigger signal is an integral multiple of the period
of the ADC clock.

XTAL input

The input voltage to the on-chip oscillators is limited to 1.8 V. If the oscillator is driven by a
clock in slave mode, it is recommended that the input be coupled through a capacitor with
Ci = 100 pF. To limit the input voltage to the specified range, choose an additional
capacitor to ground C4 which attenuates the input voltage by a factor Ci/(C; + Cy). In slave
mode, a minimum of 200 mV (RMS) is needed.

LPC1xxx

XTALIN
L Ci Cg
f 100 pF I

002aae788

Fig 49. Slave mode operation of the on-chip oscillator

In slave mode the input clock signal should be coupled by means of a capacitor of 100 pF
(Figure 49), with an amplitude between 200 mV (RMS) and 1000 mV (RMS). This
corresponds to a square wave signal with a signal swing of between 280 mV and 1.4 V.
The XTALOUT pin in this configuration can be left unconnected.

External components and models used in oscillation mode are shown in Figure 50 and in
Table 30 and Table 31. Since the feedback resistance is integrated on chip, only a crystal
and the capacitances Cx; and Cx, need to be connected externally in case of
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fundamental mode oscillation (the fundamental frequency is represented by L, C, and
Rs). Capacitance Cp in Figure 50 represents the parallel package capacitance and should
not be larger than 7 pF. Parameters Fosc, Ci, Rs and Cp are supplied by the crystal
manufacturer (see Table 30).

LPC1xxx

XTALIN XTALOUT

XTAL

I Cx1

= Cp

002aaf424

Fig 50. Oscillator modes and models: oscillation mode of operation and external crystal

model used for Cx,/Cx, evaluation

Table 30. Recommended values for Cx;/Cx» in oscillation mode (crystal and external
components parameters) low frequency mode

Fundamental oscillation | Crystal load Maximum crystal External load
frequency Fosc capacitance C series resistance Rg | capacitors Cxi, Cx2
1 MHz to 5 MHz 10 pF <300 Q 18 pF, 18 pF
20 pF <300 Q 39 pF, 39 pF
30 pF <300 Q 57 pF, 57 pF
5 MHz to 10 MHz 10 pF <300 Q 18 pF, 18 pF
20 pF <200 Q 39 pF, 39 pF
30 pF <100 Q 57 pF, 57 pF
10 MHz to 15 MHz 10 pF <160 Q 18 pF, 18 pF
20 pF <600 39 pF, 39 pF
15 MHz to 20 MHz 10 pF <80Q 18 pF, 18 pF

Table 31. Recommended values for Cx1/Cx, in oscillation mode (crystal and external
components parameters) high frequency mode

Fundamental oscillation

frequency Fosc
15 MHz to 20 MHz

20 MHz to 25 MHz

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

Crystal load Maximum crystal External load
capacitance C, series resistance Rg capacitors Cxy, Cxo
10 pF <180 Q 18 pF, 18 pF

20 pF <100 Q 39 pF, 39 pF

10 pF <160 Q 18 pF, 18 pF

20 pF <80Q 39 pF, 39 pF
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12.4 XTAL Printed Circuit Board (PCB) layout guidelines

The crystal should be connected on the PCB as close as possible to the oscillator input
and output pins of the chip. Take care that the load capacitors Cx;, Cx2, and Cxs in case
of third overtone crystal usage have a common ground plane. The external components
must also be connected to the ground plain. Loops must be made as small as possible in
order to keep the noise coupled in via the PCB as small as possible. Also parasitics
should stay as small as possible. Values of Cx; and Cx, should be chosen smaller
accordingly to the increase in parasitics of the PCB layout.

125

LPC111X

Standard 1/O pad configuration

Figure 51 shows the possible pin modes for standard I/O pins with analog input function:

Digital output driver

Digital input: Pull-up enabled/disabled

Digital input: Pull-down enabled/disabled

Digital input: Repeater mode enabled/disabled

Digital output: Pseudo open-drain mode enable/disabled
Analog input
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DIP28: plastic dual in-line package; 28 leads (600 mil) SOT117-1
g D ME |
<
o
2
= | \

3
" ]
vt | |
\ i
|
L H
—
- (eq) >
b
28 T r 15 - My -
I‘"‘IF’“II‘"‘II‘"‘IF"“II‘"‘II‘"‘I‘F’“IF"II‘"‘IF’“IF"II‘"‘IF’“I .
|
pin 1 index ‘
1
4>t
|
|
Il
N [ I N N NP ) NP N B
1 14
0 5 10 mm
scale
DIMENSIONS (mm dimensions are derived from the original inch dimensions)
A Ay Ay o) @ z®
UNIT max. min. max. b bi c D E e e L Mg My w max.
1.7 0.53 0.32 36 14.1 3.9 15.80 | 17.15
mm 51 0.51 4 13 0.38 0.23 a5 13.7 2.54 15.24 34 15.24 | 15.90 0.25 1.7
; 0.066 | 0.020 | 0.013 1.41 0.56 0.15 0.62 0.68
inches 0.2 0.02 0.16 0.051 | 0.014 | 0.009 134 0.54 0.1 0.6 0.13 0.60 0.63 0.01 0.067
Note
1. Plastic or metal protrusions of 0.25 mm (0.01 inch) maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
99-12-27
SOT117-1 051G05 MO-015 SC-510-28 E} @ 03-02-13

Fig 57.

LPC111X

Package outline SOT117-1 (DIP28)

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

© NXP Semiconductors N.V. 2014. All rights reserved.

Product data sheet

Rev. 9.2 — 26 March 2014

106 of 127



NXP Semiconductors

HVQFN33: plastic thermal enhanced very thin quad flat package; no leads;
33 terminals; body 7 x 7 x 0.85 mm
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Fig 59. Package outline (HVQFN33 7x7)
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HVQFN24: plastic thermal enhanced very thin quad flat package; no leads;

24 terminals; body 4 x 4 x 0.85 mm SOT616-3
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Fig 61.

LPC111X

Package outline SOT616-3 (HVQFN24)
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TFBGAA48: plastic thin fine-pitch ball grid array package; 48 balls; body 4.5 x 4.5 x 0.7 mm SOT1155-2
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Fig 62. Package outline TFBGA48 (SOT1155-2)
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