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

32-bit ARM Cortex-MO microcontroller

® Digital peripherals:

@ Up to 42 General Purpose 1/0 (GPIO) pins with configurable pull-up/pull-down
resistors. In addition, a configurable open-drain mode is supported on the
LPC1100L and LPC1100XL series.

@ GPIO pins can be used as edge and level sensitive interrupt sources.
@ High-current output driver (20 mA) on one pin.

@ High-current sink drivers (20 mA) on two 12C-bus pins in Fast-mode Plus (not on
LPC1112FDH20/102).

@ Four general purpose counter/timers with up to eight capture inputs and up to 13
match outputs.

@ Programmable WatchDog Timer (WDT) the LPC1100 series only.
€ Programmable windowed WDT on the LPC1100L and LPC1100XL series only.
B Analog peripherals:
@ 10-bit ADC with input multiplexing among 5, 6, or 8 pins depending on package
size.
B Serial interfaces:
€ UART with fractional baud rate generation, internal FIFO, and RS-485 support.

€ Two SPI controllers with SSP features and with FIFO and multi-protocol
capabilities (second SPI on LPC1100 and LPC1100L series LQFP48 package
only).

@ 12C-bus interface supporting full I2C-bus specification and Fast-mode Plus with a
data rate of 1 Mbit/s with multiple address recognition and monitor mode (not on
LPC1112FDH20/102).

B Clock generation:

€ 12 MHz internal RC oscillator trimmed to 1 % accuracy that can optionally be used
as a system clock.

@ Crystal oscillator with an operating range of 1 MHz to 25 MHz.
@ Programmable watchdog oscillator with a frequency range of 9.4 kHz to 2.3 MHz.

@ PLL allows CPU operation up to the maximum CPU rate without the need for a
high-frequency crystal. May be run from the system oscillator or the internal RC
oscillator.

@ Clock output function with divider that can reflect the system oscillator clock, IRC
clock, CPU clock, and the Watchdog clock.

B Power control:

@ Integrated PMU (Power Management Unit) to minimize power consumption during
Sleep, Deep-sleep, and Deep power-down modes.

@ Power profiles residing in boot ROM allowing to optimize performance and
minimize power consumption for any given application through one simple function
call. (LPC1100L and LPC1100XL series only.)

@ Three reduced power modes: Sleep, Deep-sleep, and Deep power-down.

@ Processor wake-up from Deep-sleep mode via a dedicated start logic using up to
13 of the functional pins.

@ Power-On Reset (POR).

# Brownout detect with up to four separate thresholds for interrupt and forced reset.
B Unique device serial number for identification.
B Single power supply (1.8 V to 3.6 V).
B Available as LQFP48 package, HVQFN33 package, and TFBGA48 package.
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NXP Semiconductors LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller

5. Block diagram

XTALIN
3 J—
SWD XTALOUT®) RESET
LPC1110/11/12/13/14
IRC CLOCK
GENERATION,
TEST/DEBUG POWER CONTROL, CLKOUT
INTERFACE SYSTEM
POR FUNCTIONS
ARM clocks and
CORTEX-MO controls
FLASH SRAM ROM
system bus 4/8/16/24/32 kB | | 1/2/4/8 kB
slave ]:[ slave ]:[ slave ]:[
HIGH-SPEED slave
GPIO ports . - AHB-LITE BUS
PI00/1/2/3 GPIO <:>
slave H
AHB TO APB
BRIDGE
RXD
TXD UART < A IS >| 10-bit ADC |<-— AD[7:0]4)
DTR, DSR, CTS(),

DCD, RI, RTS®)
CT32B0_MAT[3:0]3)
_MATIS:01™) < | 32-bit COUNTER/TIMER 0 |<
CT32B0_CAPO®R) ——>
CT32B1_MAT[3:0]3)
MAT:O0P™ | 32-bit COUNTER/TIMER 1 |<:
CT32B1_CAPO®B) ——>
CT16B0_MAT[2:0](3)
_MATI2:01™) < | 16-bit COUNTER/TIMER 0 |<
CT16B0_CAPOB) ——

CT16B1_MAT[1:0](3) «

or1eB1 CAPO®) | 16-bit COUNTERTIMER 1 |< <:>| wDT

)
@
(©)

)

®)

Fig 1.

SCKO, SSELO
<:>| SPI0 |"_’ MISO0, MOSIO

SCKA1, SSEL1
<:>| P |‘__' MISO1, MOSI
( >| 12C-BUS®@) |‘__> SCL

«1— SDA

>| IOCONFIG
<:>| SYSTEM CONTROL
(— PMU

002aae696

LQFP48 packages only.
Not on LPC1112FDH20/102.

All pins available on LQFP48 and HVQFN33 packages. CT16B1_MATL1 not available on TSSOP28/DIP28 packages.
CT32B1_MAT3, CT16B1_CAPO, CT16B1_MAT[1:0], CT32B0_CAPO not available on TSSOP20/SO20 packages.
CT16B1_MAT[1:0], CT32B0_CAPO not available on the HVQFN24 package. XTALOUT not available on LPC1112FHN24.

AD[7:0] available on LQFP48 and HVQFN33 packages. AD[5:0] available on TSSOP28/DIP28 packages. AD[4:0] available on
TSSOP20/S0O20 packages.

All pins available on LQFP48 packages. RXD, TXD, DTR, CTS, RTS available on HVQFN 33 packages. RXD, TXD, CTS, RTS
available on TSSOP28/DIP28 packages. RXD, TXD, CTS available on HYQFN24 packages. RXD, TXD available on
TSSOP20/S0O20 packages.

LPC1100/LPC1100L series block diagram

LPC111X
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NXP Semiconductors LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller
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Fig 3. LPC1100 and LPC1100L series pin configuration LQFP48 package
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NXP Semiconductors LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller

Table 4. LPC1100L series: LPC1110/11/12 pin description table (SO20 and TSSOP20 package with
12C-bus pins) ...continued

Symbol S o Start Type Reset Description
8 & logic state
2 8 input [11
= @
o=
R/PIO0_11/ 4 Bl lyes 1 I; PU 'R — Reserved. Configure for an alternate function in the
ADO/CT32B0_MAT3 IOCONFIG block.
/o |- PIO0_11 — General purpose digital input/output pin.
| - ADO — A/D converter, input O.
(0] - CT32B0_MAT3 — Match output 3 for 32-bit timer 0.
PIO1_0to PIO1_7 I/0 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/P1O1_0/ 7 Bl lyes 1 I; PU 'R — Reserved. Configure for an alternate function in the
AD1/CT32B1_CAPO IOCONFIG block.
/o |- PIO01_0 — General purpose digital input/output pin.
| - AD1 — A/D converter, input 1.
| - CT32B1_CAPO — Capture input O for 32-bit timer 1.
R/PIO1_1/ 8 Bl no (@) I; PU |R — Reserved. Configure for an alternate function in the
AD2/CT32B1_MATO IOCONFIG block.
/0 |- PIO1_1 — General purpose digital input/output pin.
| - AD2 — A/D converter, input 2.
(0] - CT32B1_MATO — Match output O for 32-bit timer 1.
R/PIO1_2/ 9 Bl no | I; PU |R — Reserved. Configure for an alternate function in the
AD3/CT32B1_MAT1 IOCONFIG block.
/0 |- PIO1_2 — General purpose digital input/output pin.
| - AD3 — A/D converter, input 3.
(0] - CT32B1_MAT1 — Match output 1 for 32-bit timer 1.
SWDIO/PIO1_3/ 10 Bl no /0 |I; PU |SWDIO — Serial wire debug input/output.
AD4/CT32B1_MAT2 /0 |- PI01_3 — General purpose digital input/output pin.
| - AD4 — A/D converter, input 4.
(0] - CT32B1_MAT2 — Match output 2 for 32-bit timer 1.
P101_6/RXD/ 11 Bl no /0 |I; PU |PIO1_6 — General purpose digital input/output pin.
CT32B0_MATO | - RXD — Receiver input for UART.
(0] - CT32B0_MATO — Match output O for 32-bit timer 0.
PIO1_7/TXD/ 12 Bl no /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.
Vpp 15 - - 3.3 V supply voltage to the internal regulator, the external rail, and
the ADC. Also used as the ADC reference voltage.
XTALIN 14 e - | - Input to the oscillator circuit and internal clock generator circuits.
Input voltage must not exceed 1.8 V.
XTALOUT 13 [l |- (0] - Output from the oscillator amplifier.
Vss 16 - - Ground.
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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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NXP Semiconductors LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller

Table 7. LPC1100L series: LPC1112/14 pin description table (TSSOP28 and DIP28 packages)

Symbol > Start Type Reset Description
N logic state
% input [
- &
ca
P10O0_0to PIOO_11 110 Port 0 — Port 0 is a 12-bit I/O port with individual direction and

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

RESET/PIO0_0 23 @ lyes 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/1O - P100_0 — General purpose digital input/output pin with 10 ns
glitch filter.
P100_1/CLKOUT/ 24 Bl |lyes |l/O I; PU PIOO_1 — General purpose digital input/output pin. A LOW level
CT32B0_MAT2 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.
P1O0_2/SSELO/ 25 Bl yes |I/O I; PU | PIOO_2 — General purpose digital input/output pin.
CT16B0_CAPO o - SSELO — Slave Select for SPIO.
I - CT16B0_CAPO — Capture input 0 for 16-bit timer 0.
P1O0_3 26 Bl |yes |l/O I; PU | PIOO_3 — General purpose digital input/output pin.
P100_4/SCL 27 M yes IO I; 1A PIO0O_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 1/0 configuration
register.
P100_5/SDA 5 4 lyes |I/O I; 1A PIOO_5 — General purpose digital input/output pin (open-drain).
I/0 - SDA — I12C-bus, open-drain data input/output. High-current sink
only if I2C Fast-mode Plus is selected in the I/O configuration
register.
P100_6/SCKO 6 Bl lyes |l/O I; PU PIO0_6 — General purpose digital input/output pin.
IO - SCKO — Serial clock for SPIO.
P1IO0_7/CTS 28 Bl |yes |l/O I; PU PIOO_7 — General purpose digital input/output pin (high-current

output driver).
| - CTS — Clear To Send input for UART.

P100_8/MISO0/ 1 Bl |yes |I/O I; PU | PIO0_8 — General purpose digital input/output pin.
CT16BO_MATO o - MISO0 — Master In Slave Out for SPIO.

(0] - CT16B0_MATO — Match output 0 for 16-bit timer 0.
P100_9/MOSIO0/ 2 Bl lyes |I/O I; PU | PIOO_9 — General purpose digital input/output pin.
CT16B0_MAT1 I/0 - MOSIO — Master Out Slave In for SPIO.

(0] - CT16B0_MAT1 — Match output 1 for 16-bit timer O.

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 26 of 127




NXP Semiconductors

LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller

Table 7. LPC1100L series: LPC1112/14 pin description table (TSSOP28 and DIP28 packages) ...continued
Symbol > Start Type Reset Description

& logic state

§ input e}

-

ca

ao

SWCLK/PIO0_10/ 3 Bl lyes 1 I; PU SWCLK — Serial wire clock.

SCKO/ I/1O - P100_10 — General purpose digital input/output pin.

CT16B0_MAT2 -

I/0 - SCKO — Serial clock for SPIO.
(0] - CT16B0_MAT2 — Match output 2 for 16-bit timer 0.

R/PIO0_11/ 4 Bl lyes 1 I; PU R — Reserved. Configure for an alternate function in the

ADO/CT32B0_MAT3 IOCONFIG block.

I/1O - P100_11 — General purpose digital input/output pin.
I - ADO — A/D converter, input O.
(0] - CT32B0_MAT3 — Match output 3 for 32-bit timer 0.

PIO1_0Oto PIO1_9 I/0 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/P101_0/ 9 Bl lyes I I; PU |R — Reserved. Configure for an alternate function in the

AD1/CT32B1_CAPO IOCONFIG block.

I/O - P101_0 — General purpose digital input/output pin.

| - AD1 — A/D converter, input 1.

| - CT32B1_CAPO — Capture input O for 32-bit timer 1.
R/PIO1_1/ 10 B no (0] I; PU |R — Reserved. Configure for an alternate function in the
AD2/CT32B1_MATO IOCONFIG block.

I/0 - PIO1_1 — General purpose digital input/output pin.

| - AD2 — A/D converter, input 2.

(0] - CT32B1_MATO — Match output 0 for 32-bit timer 1.

R/PIO1_2/ 11 B no | I; PU R — Reserved. Configure for an alternate function in the

AD3/CT32B1_MAT1 IOCONFIG block.

I/0 - P101_2 — General purpose digital input/output pin.

| - AD3 — A/D converter, input 3.

(0] - CT32B1_MAT1 — Match output 1 for 32-bit timer 1.
SWDIO/PIO1_3/ 12 B no I/O I; PU | SWDIO — Serial wire debug input/output.
AD4/CT32B1_MAT2 I/0 - P101_3 — General purpose digital input/output pin.

| - AD4 — A/D converter, input 4.

(0] - CT32B1_MAT2 — Match output 2 for 32-bit timer 1.

P101_4/AD5/ 13 B no I/O 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 Deep

WAKEUP 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.
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32-bit ARM Cortex-MO microcontroller

Table 8. LPC1100 and LPC1100L series: LPC1113/14 pin description table (LQFP48 package) ...continued
Symbol Pin Start  Type Reset Description
logic state
input [11
SWCLK/PIO0_10/ 2901 yes | I; PU SWCLK — Serial wire clock.
SCKO/ I/0 - P1O0_10 — General purpose digital input/output pin.
CT16B0_MAT2 -
I/0 - SCKO — Serial clock for SPIO.
(0] - CT16B0_MAT2 — Match output 2 for 16-bit timer O.
R/PIO0_11/ 32061 yes | I; PU R — Reserved. Configure for an alternate function in the
ADO/CT32B0_MAT3 IOCONFIG block.
1/0 - P1O0_11 — General purpose digital input/output pin.
| - ADO — A/D converter, input 0.
(0] - CT32B0_MAT3 — Match output 3 for 32-bit timer 0.
PIO1_0Oto 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/P101_0/ 336! yes I I; PU |R — Reserved. Configure for an alternate function in the
AD1/CT32B1_CAPO IOCONFIG block.
I/0 - P101_0 — General purpose digital input/output pin.
| - AD1 — A/D converter, input 1.
I - CT32B1_CAPO — Capture input O for 32-bit timer 1.
R/PIO1_1/ 34061 no (@) I; PU R — Reserved. Configure for an alternate function in the
AD2/CT32B1_MATO IOCONFIG block.
1/0 - PIO1_1 — General purpose digital input/output pin.
| - AD2 — A/D converter, input 2.
(0] - CT32B1_MATO — Match output 0 for 32-bit timer 1.
R/PIO1_2/ 35061 no | I; PU |R — Reserved. Configure for an alternate function in the
AD3/CT32B1_MAT1 IOCONFIG block.
1/0 - PIO1_2 — General purpose digital input/output pin.
| - AD3 — A/D converter, input 3.
(0] - CT32B1_MAT1 — Match output 1 for 32-bit timer 1.
SWDIO/PIO1_3/ 3901 no 1/0 I; PU |SWDIO — Serial wire debug input/output.
AD4/CT32B1_MAT2 1/0 - PIO1_3 — General purpose digital input/output pin.
| - AD4 — A/D converter, input 4.
(0] - CT32B1_MAT2 — Match output 2 for 32-bit timer 1.
P1O1_4/AD5/ 40081 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.
PIO1_5/RTS/ 45081 no 1/0 I; PU PIO1_5 — General purpose digital input/output pin.
CT32B0_CAPO (0] - RTS — Request To Send output for UART.

CT32B0_CAPQO — Capture input 0 for 32-bit timer 0.
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Table 11. LPC1100XL series: LPC1111/12/13/14 pin description table (HVQFN33 package)
Symbol Pin |Start Type Reset Description

logic state

input €}

P1O0_0to PIOO_11 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_0 221 yes | 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 - P100_0 — General purpose digital input/output pin with 10 ns glitch
filter.

PIO0_1/CLKOUT/ 3B yes I/0 I;PU  PIOO_1 — General purpose digital input/output pin. A LOW level on

CT32B0_MAT2 this pin during reset starts the ISP command handler.

(0] - CLKOUT — Clock out pin.
(0] - CT32B0_MAT2 — Match output 2 for 32-bit timer O.

P1O0_2/SSELO/ 8Bl |yes le] I;PU  PIO0_2 — General purpose digital input/output pin.

CT16B0_CAPO o - SSELO — Slave select for SPIO.

I - CT16B0_CAPO — Capture input O for 16-bit timer 0.

PIO0_3 oBl yes I/O I;PU  PIOO0_3 — General purpose digital input/output pin.

P100_4/SCL 10M4 yes I/0 I;IA PIO0_4 — General purpose digital input/output pin (open-drain).

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

P1O0_5/SDA 114 yes I/0 I;IA PIO0_5 — General purpose digital input/output pin (open-drain).

Ie] - SDA — 12C-bus, open-drain data input/output. High-current sink only if
I2C Fast-mode Plus is selected in the 1/0O configuration register.
P100_6/SCKO 158! yes Ie] I;PU PIO0_6 — General purpose digital input/output pin.
I/O - SCKO — Serial clock for SPIO.

PIO0_7/CTS 168 |yes I/0 I;PU  PIO0_7 — General purpose digital input/output pin (high-current
output driver).

I - CTS — Clear To Send input for UART.

P100_8/MISO0/ 1781 |yes I/O I;PU  PIO0_8 — General purpose digital input/output pin.

CT16B0_MATQ I/0 - MISOO0 — Master In Slave Out for SPIO.

(0] - CT16B0_MATO — Match output 0 for 16-bit timer O.

P100_9/MOSI0/ 1881 |yes le] I;PU  PIO0_9 — General purpose digital input/output pin.

CT16B0_MAT1 o - MOSIO — Master Out Slave In for SPIO.

(0] - CT16B0_MAT1 — Match output 1 for 16-bit timer O.

SWCLK/PIOO0_10/ 1981 |yes | I;PU  SWCLK — Serial wire clock.

SCKO/ I/0 - P1O0_10 — General purpose digital input/output pin.

CT16B0_MAT2

I/O - SCKO — Serial clock for SPIO.
(0] - CT16B0_MAT2 — Match output 2 for 16-bit timer O.
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Table 11. LPC1100XL series: LPC1111/12/13/14 pin description table (HVQFN33 package) ...continued
Symbol Pin |Start Type Reset Description
logic state
input (11
PIO1_7/TXD/ 328 no 10 I;PU 'PI01_7 — General purpose digital input/output pin.
CT32B0_MAT1 (0] - TXD — Transmitter output for UART.
(0] - 'CTSZBO_MATl — 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 - CT16B 1_CAPOQ — Capture input 0 for 16-bit timer 1.

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

3213511—""”0’ o - 'CT16B1_MATO — Match output O for 16-bit timer 1.

Ie] - MOSI1 — Master Out Slave In for SPI1

PIO1_10/AD6/ 208 no 10 I;PU 'PI01_10 — General purpose digital input/output pin.

E:/I'Il'slglil_MATll | - AD6 — A/D converter, input 6.

(0] - CT16B1_MAT1 — Match output 1 for 16-bit timer 1.
I/O - MISO1 — Master In Slave Out for SPI1

PIO1_11/AD7/ 276 no 10 I;PU 'PI01_11 — General purpose digital input/output pin.

CT32B1_CAP1 | - AD7 — A/D converter, input 7.

I - CT32B 1 _CAP1 — Capture input 1 for 32-bit timer 1.

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.

PlIO2_0/DTR/SSEL1 1Bl no Ie] I;PU  PIO2_0 — General purpose digital input/output pin.

(0] - 'DTR — Data Terminal Ready output for UART.
Ie] - SSEL1 — Slave Select for SPI1.

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

P103_2/ 288 no /0 I;PU ‘PI03_2 — General purpose digital input/output pin.

g(T:lKiBO—MATZ/ o - (CT16B0_MAT2 — Match output 2 for 16-bit timer 0.

I/0 - SCK1 — Serial clock for SPI1.
P103_4/ 138l no Ie] I;PU  PIO3_4 — General purpose digital input/output pin.
CT16BO_CAP1/RXD I - ‘CT16BO_CAP1 — Capture input 1 for 16-bit timer 0.
I - RXD — Receiver input for UART.
P103_5/ 148 no 10 I;PU ‘PIO3_5 — General purpose digital input/output pin.
CT16B1_CAPL/TXD | ) CT16B1_CAP1 — Capture input 1 for 16-bit timer 1.
(0] - 'TXD — Transmitter output for UART.
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7.16.5.4

7.17

7.17.1

LPC111X

32-bit ARM Cortex-MO microcontroller

¢ 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.

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.

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.

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.

System control

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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10. Static characteristics

10.1 LPC1100, LPC1100L series

Table 16. Static characteristics (LPC1100, LPC1100L series)
Tamp = 40 T to +85 T, unless otherwise specified.

Symbol Parameter Conditions Min Typlil Max Unit
Vbp supply voltage (core 1.8 3.3 3.6 \%
and external rail)
LPC1100 series (LPC111x/101/201/301) power consumption
Ibp supply current Active mode; code
while(1){}
executed from flash
system clock = 12 MHz  [2IBI4 - 3 - mA
Vpp = 3.3V Bl
system clock = 50 MHz  [ZBI[5] E 9 - mA
Vpp =3.3V Ll
Sleep mode; (2131141 |- 2 - mA
system clock = 12 MHz Bl
VDD =33V
Deep-sleep mode; [2318] |- 6 - pA
VDD =33V
Deep power-down mode; [2e] - 220 - nA
VDD =33V
LPC1100L series (LPC111x/002/102/202/302) power consumption in low-current modelll
Iop supply current Active mode; code
while(1){}
executed from flash
system clock =1 MHz ~ [ZBIB] |- 840 - pA
[6][10]
VDD =33V -
system clock = 6 MHz ~ [ZBIB] |- 1 - mA
Vpp = 3.3V ool
system clock = 12 MHz  [2I3114] |- 2 - mA
Vpp = 3.3V Bl
system clock = 50 MHz ~ [2IBI5] E 7 - mA
Vpp = 3.3V s
Sleep mode; [213114] |- 1 - mA
system clock = 12 MHz Bl
VDD =33V
system clock = 50 MHz ~ [21B14] - 5 - mA
Vpp =3.3V Bl
Deep-sleep mode; [213118] | - 2 - pA
VDD =33V
Deep power-down mode; 291 - 220 - nA
VDD =33V
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Table 16. Static characteristics (LPC1100, LPC1100L series) ...continued
Tamb = 40 T to +85 <, unless otherwise specified.
Symbol Parameter Conditions Min Typli Max Unit
loz OFF-state output Vo =0V; Vo =Vpp; - 0.5 10 nA
current on-chip pull-up/down
resistors disabled
V| input voltage pin configured to provide 2131 0 - 5.0 \Y
a digital function [14]
Vo output voltage output active 0 - Vbp \%
ViH HIGH-level input 0.7Vpp - - \%
voltage
ViL LOW:-level input voltage - - 0.3Vpp \
Vhys hysteresis voltage 0.4 - - \%
Vou HIGH-level output 25V<Vpp<3.6V, Vpp-04 - - \
voltage lon = -20 mA
1.8V<Vpp<25V, Vpp-0.4 - - \%
lon =-12 mA
VoL LOW:-level output 25V <Vpp<3.6V, - - 0.4 \
voltage loL =4 mA
1.8V<Vpp<25V, - - 0.4 \%
loo =3 mA
lon HIGH-level output Vou=Vpp-04YV, 20 - - mA
current 25V<Vpp<3.6V
1.8V<Vpp<25V 12 - - mA
loL LOW:-level output VoL=0.4V 4 - - mA
current 25V <Vpp<3.6V
1.8V<Vpp<25V 3 - - mA
loLs LOW-level short-circuit VoL = Vpp [15] |- - 50 mA
output current
vlpd pull-down current ‘V| =5V le v50 150 JIVAN
lou pull-up current Vi=0V -15 -50 -85 pA
20V<Vpp<36V
1.8V<Vpp<20V -10 -50 -85 pA
Vpp<V| <5V 0 0 0 ]J.A
I2C-bus pins (PIO0_4 and PIO0_5)
ViH HIGH-level input 0.7Vpp - - \%
voltage
ViL LOW:-level input voltage - - 0.3Vpp \
Vhys hysteresis voltage - 0.05Vpp - \%
loL LOW:-level output VoL = 0.4 V; 12C-bus pins 3.5 - - mA
current configured as standard
mode pins
25V<Vpp<3.6V
1.8V<Vpp<25V 3 - -
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10.3 ADC static characteristics

Table 18. ADC static characteristics
Tamp = 40 €T to +105 T unless otherwise specified; ADC frequency 4.5 MHz, Vpp = 2.5V t0 3.6 V.

Symbol Parameter Conditions Min Typ Max Unit
Via analog input voltage '0 - Vbbp YV
Cia analog input capacitance - - 1 pF
Ep differential linearity error e - - +1 LSB
ELadj integral non-linearity B- - +1.5 LSB
Eo offset error 4 - - LSB
Ec gain error Bl - - 0.6 %
Er absolute error ©l - - +4 LSB
Rysi voltage source interface - - 40 kQ
resistance
Ri input resistance el - - 2.5 MQ

[1] The ADC is monotonic, there are no missing codes.
[2] The differential linearity error (Ep) is the difference between the actual step width and the ideal step width. See Figure 17.

[3] The integral non-linearity (E|qj) is the peak difference between the center of the steps of the actual and the ideal transfer curve after
appropriate adjustment of gain and offset errors. See Figure 17.

[4] The offset error (Ep) is the absolute difference between the straight line which fits the actual curve and the straight line which fits the
ideal curve. See Figure 17.

[5] The gain error (Eg) is the relative difference in percent between the straight line fitting the actual transfer curve after removing offset
error, and the straight line which fits the ideal transfer curve. See Figure 17.

[6] The absolute error (Et) is the maximum difference between the center of the steps of the actual transfer curve of the non-calibrated
ADC and the ideal transfer curve. See Figure 17.

[7]  Tamp = 25 °C; maximum sampling frequency fs = 400 kSamples/s and analog input capacitance Ci; = 1 pF.

[8] Input resistance R; depends on the sampling frequency fs: Rj= 1/ (fs x Cja).
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10.5 Power consumption LPC1100 series (LPC111x/101/201/301)
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 GPIONnDIR registers.
* Write O to all GPIONDATA registers to drive the outputs LOW.

002aaf390
12

IpD
(mA)

48 MHz(2)

36 MHz(2)

24 MHz(2)

12 MHz(1)

1.8 2.4 3.0 3.6
Vop (V)

Conditions: Tqmp = 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.

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

Fig 18. Active mode: Typical supply current Ipp versus supply voltage Vpp for different
system clock frequencies (for LPC111x/101/201/301)
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Fig 46. 12C-bus pins clock timing

11.7 SPIl interfaces

Table 29. Dynamic characteristics of SPI pins in SPI mode

Symbol ‘Parameter Conditions ‘Min ‘Typ ‘Max ‘Unit
SPI master (in SPI mode)
vTcy(cIk) clock cycle time full-duplex mode [ 50 - - ns
when only transmitting [ 40 ns
ths data set-up time in SPI mode 2 15 - - ns
24V<Vpp<36V
20V<Vpp<24V @& 20 ns
1.8V<Vpp<20V [A 24 - - ns
vtDH ‘data hold time in SPI mode 21 0 - - ns
tv) data output valid time |in SPI mode 2 - - 10 ns
vth(Q) data output hold time in SPI mode 2 0 - - ns
SPI slave (in SPI mode)
vTcy(chK) 'PCLK cycle time ' 20 - - ns
tos data set-up time in SPI mode B4 o - - ns
vtDH ‘data hold time in SPI mode Bl 3x Teypoky +4 |- - ns
tv) data output valid time |in SPI mode B4 - - 3 x TeypeLk) + 11 ns
vth(Q) data output hold time in SPI mode B4 - - 2 x TeypcLk) + 5 ns

[1]  Teyciky = (SSPCLKDIV x (1 + SCR) x CPSDVSR) / finain. The clock cycle time derived from the SPI bit rate T¢y(cik) is a function of the
main clock frequency fnain, the SPI peripheral clock divider (SSPCLKDIV), the SPI SCR parameter (specified in the SSPOCRO register),
and the SPI CPSDVSR parameter (specified in the SPI clock prescale register).

[2] Tamp=-40°Cto 105 °C.
Bl Tey(ey =12 x TeypeLk)-
[4] Tamp =25 °C; for normal voltage supply range: Vpp = 3.3 V.
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TSSOP28: plastic thin shrink small outline package; 28 leads; body width 4.4 mm SOT361-1
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_ Ln
- X
0 2.5 5mm
L P |
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT | | AL | Az | Ag bp c p® | E@| e He L Lp Q v w y zW | o
0.15 | 0.95 0.30 0.2 9.8 4.5 6.6 0.75 0.4 0.8 8°
mm 11 0.05 | 0.80 025 0.19 0.1 9.6 4.3 0.65 6.2 L 0.50 0.3 02 013 01 0.5 0°
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
SOT361-1 MO-153 = @ oo

Fig 56.
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Package outline SOT361-1 (TSSOP28)
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DIP28: plastic dual in-line package; 28 leads (600 mil) SOT117-1
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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.
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Package outline SOT117-1 (DIP28)
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Footprint information for reflow soldering of LQFP48 package SOT313-2
Hx
Gx
sl Rz iz z iz zZ Rz N7k
i :::::: WA
! 1
ZzZ 2}
ez )
] [
ez LA
] [
ez (22
ZZZi [
ez ez
Hy Gy I__:: - By Ay
iz 2
Tz A,
! [l
ez L2274,
[y T
2 P2 2!
iy [l
2 CZZ2;
4-=-7 I___l
I I
I I
o R Z R 77 Z 7N Z R 77 7 7]
; :::::_= 2N A g A
— W« D2 (8x) +{ W* D1
Bx
AX
Generic footprint pattern
Refer to the package outline drawing for actual layout
% solder land
---- occupied area
DIMENSIONS in mm
P1 P2 AXx Ay Bx By C D1 D2 Gx Gy Hx Hy
0.500 0.560 10.350 10.350 7.350 7.350 1.500 0.280 0.500 7.500 7.500 10.650 10.650 ot313-2 fr

Fig 69. Reflow soldering of the LQFP48 package
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SOT1155-2
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Fig 70. Reflow soldering for the TFBGA48 package
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