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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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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

LPC1115JBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x |SOT313-2
1.4 mm

LPC1115FET48/303 TFBGA48 plastic thin fine-pitch ball grid array package; 48 balls; body 4.5 x 4.5 |SOT1155-2
x 0.7 mm

LPC1115JET48/303 TFBGA48 plastic thin fine-pitch ball grid array package; 48 balls; body 4.5 x 4.5 | SOT1155-2
x 0.7 mm

4.1 Ordering options

Table 2.  Ordering options
Type number Series Flash Total Power UART I12C/ SPI |ADC GPIO Package Templil
SRAM profiles Fast+ channel
LPC1110
LPC1110FD20 LPC1100L 4kB 1kB yes 1 1 1 5 16 S020 F
LPC1111
LPC1111FDH20/002 LPC1100L 8kB 2kB yes 1 1 1 5 16 | TSSOP20 F
LPC1111FHN33/101 LPC1100 8kB 2kB no 1 1 1 8 28  HVQFN33 F
LPC1111FHN33/102 LPC1100L 8kB 2kB yes 1 1 1 8 28  HVQFN33 F
LPC1111FHN33/103 LPC1100XL 8kB 2kB yes 1 1 2 8 28  HVQFN33 F
LPC1111JHN33/103 LPC1100XL 8kB 2kB yes 1 1 2 8 28 HVQFN33 J
LPC1111FHN33/201 LPC1100 8kB 4kB no 1 1 1 8 28  HVQFN33 F
LPC1111FHN33/202 LPC1100L 8kB 4kB yes 1 1 1 8 28  HVQFN33 F
LPC1111FHN33/203 LPC1100XL 8kB 4kB yes 1 1 2 8 28  HVQFN33 F
LPC1111JHN33/203 LPC1100XL 8kB 4kB yes 1 1 2 8 28 HVQFN33 J
LPC1112
LPC1112FD20/102 LPC1100L 16kB 4kB yes 1 1 1 5 16 |S020 F
LPC1112FDH20/102 LPC1100L 16kB 4kB yes 1 - 1 5 14  TSSOP20 F
LPC1112FDH28/102 LPC1100L 16kB 4kB yes 1 1 1 6 22 TSSOP28 F
LPC1112FHN24/202 LPC1100L 16kB 4kB yes 1 1 1 6 19  HVQFN24 F
LPC1112FHN33/101 LPC1100 16kB 2kB no 1 1 1 8 28  HVQFN33 F
LPC1112FHN33/102 LPC1100L 16kB 2kB yes 1 1 1 8 28  HVQFN33 F
LPC1112FHN33/103 LPC1100XL 16kB 2kB yes 1 1 2 8 28  HVQFN33 F
LPC1112JHN33/103 LPC1100XL 16kB 2kB yes 1 1 2 8 28  HVQFN33 J
LPC1112FHN33/201 LPC1100 |16kB 4kB no 1 1 1 8 28  HVQFN33 F
LPC1112FHN33/202 LPC1100L 16kB 4kB yes 1 1 1 8 28  HVQFN33 F
LPC1112FHN33/203 LPC1100XL 16kB 4kB yes 1 1 2 8 28  HVQFN33 F
LPC1112JHN33/203 LPC1100XL 16kB 4kB yes 1 1 2 8 28 HVQFN33 J
LPC1112FHI33/102 LPC1100L 16kB 2kB yes 1 1 1 8 28  HVQFN33 F
LPC1112FHI33/202 LPC1100L 16kB 4kB yes 1 1 1 8 28  HVQFN33 F
LPC1112FHI33/203 LPC1100XL 16kB 4kB yes 1 1 2 8 28  HVQFN33 F
LPC1112JHI33/203 LPC1100XL 16kB 4kB yes 1 1 2 8 28 HVQFN33 J
LPC111X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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NXP Semiconductors LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller
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(1) LQFP48 and TFBGA4S only.
Fig 2. LPC1100XL series block diagram
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NXP Semiconductors LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller

1_6/RXD/CT32B0_MATO

1_3/AD4/CT32B1_MAT2

1_5/RTS/CT32B0_CAPO

3_1/DSR

3_3/RI

2_3/RI/MOSI1

1_4/AD5/CT32B1_MAT3/WAKEUP

1_7/TXD/CT32B0_MAT1

3_2/DCD

42] PI01_11/AD7
[39] swoiorio

46] PIO
45] PIO
[44] Vpp
43] PIO
E Vss
40] PIO
38] PIO
37] PIO

Q 48] PIO
[47] PIO

/ AN .
PIO2_6 [1 | 36] PIO3_0/DTR
PIO2_O/DTR/SSEL1 [ 2 | 35| RIPIO1_2/AD3/CT32B1_MAT1
RESET/PIO0_0 [ 3] 34] RIPIO1_1/AD2/CT32B1_MATO
PIO0_1/CLKOUT/CT32B0_MAT2 [4 | 33| RIPIO1_0/AD1/CT32B1_CAPO
Vss [5 ] LPC1113FBDA8/301 32| RIPIOO_11/ADO/CT32B0_MAT3
XTALIN [6 | LPC1113FBD48/302 31] PIO2_11/SCKO
XTALOUT [7 | LPC1114FBD48/301 30| PIO1_10/AD6/CT16B1_MAT1
Vop [ 8] LPC1114FBDA48/302 29] SWCLK/PIO0_10/SCKO/CT16B0_MAT2
PIO1_8/CT16B1_CAPO [9 | 28] PIO0_9/MOSIO/CT16B0_MAT1
PIO0_2/SSELO/CT16B0_CAPO [10 27] PIO0_8/MISO0/CT16B0_MATO
pI02_7 [11 26] PI02_2/DCD/IMISO1
PIO2_8 [12 25] PIO2_10
N\ /
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=] [=] ][l (=] 2] [R][S][S][R]13] gozasessr
4 M 4 g O < < 10w oln o
(x) OI 8 8 :Z OOI NI NI (Y)I (x) |(|—) NI
» O FF=9000pn g O
o | Jaaaon e 1o
%) o o o | ©
|o © 0 @ 8 9
HI o n i:‘ = o
N (@]
o) B
a 4
®)
o

Fig 3. LPC1100 and LPC1100L series pin configuration LQFP48 package
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LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller

PIO2_6/CT32B0_MAT1 [1 |
PIO2_0/DTR/SSEL1 [2 |
RESET/PI00_0 [3 |
PIO0_1/CLKOUT/CT32B0_MAT2 [4 |
Vss [5 |

XTALIN [6 |

XTALOUT [7 |

Vpp [8 ]

PIO1_8/CT16B1_CAPO [9 |
PIO0_2/SSELO/CT16B0_CAPO [10]
PIO2_7/CT32B0_MAT2/RXD [11]

7/TXD/CT32B0_MAT1

5/RTS/CT32B0_CAPO

3_2/DCD/CT16B0_MAT2/SCK1

3_3/RI/CT16B0_CAPO
6/RXD/CT32B0_MATO

39] SWDIO/PIO1_3/AD4/CT32B1_MAT2

40] PIO1_4/AD5/CT32B1_MAT3/WAKEUP
38] PI02_3/RIMOSI1

42] PIO1_11/AD7/CT32B1_CAP1

48] PIO
[47] PIO1_
46] PIO1_(
45] PIO1_!
[44] vpp
43] PIO
[41] Vss

3_1/DSR/CT16B0_MAT1/RXD

37] PIO

N

O

LPC1113, LPC1114, LPC1115

PIO2_8/CT32B0_MAT3/TXD [12]

Fig 4.

/

/

36] PIO3_0/DTR/CT16B0_MATO/TXD
35] RIPIO1_2/AD3/CT32B1_MAT1

34] RIPIO1_1/AD2/CT32B1_MATO

33] RIPIO1_0/AD1/CT32B1_CAPO

32] RIPIO0_11/ADO/CT32B0_MAT3

31] PIO2_11/SCKO/CT32B0_CAP1

30] PIO1_10/AD6/CT16B1_MAT1/MISO1
29] SWCLK/PIOO_10/SCKO/CT16B0_MAT?2
28] PIO0_9/MOSIO/CT16B0_MAT1

27] PIO0_8/MISO0/CT16B0_MATO

26] PI02_2/DCD/MISO1

[13]
PIO0_3 [14]
[15]
[18]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]

PIO0_7/CTS

PIO3_5/CT16B1_CAP1/TXD

PIO0_5/SDA

PI02_9/CT32B0_CAPO

PIO1_9/CT16B1_MATO/MOSI1

PIO0_4/SCL
PIO0_6/SCKO0

PIO2_4/CT16B1_MAT1/SSEL1

PIO2_1/DSR/SCK1
PIO2_5/CT32B0_MATO

PIO3_4/CT16B0_CAP1/RXD

LPC1100XL series pin configuration LQFP48 package

25| P102_10

002aag781

LPC111X
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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.
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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 9. LPC1100 and LPC1100L 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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32-bit ARM Cortex-MO microcontroller

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

LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller

Symbol Parameter Conditions Min Typli Max Unit
>Io|_ LOW:-level output ‘VOL = 0.4V, I2C-bus pins >20 - - mA
current configured as Fast-mode
Plus pins
25V<Vpp<3.6V
1.8V<Vpp<25V 16 - -
I input leakage current ‘V| =Vpp [ - >2 4 nA
V=5V - 10 22 pA
Oscillator pins
Vi(xtal) crystal input voltage -0.5 1.8 1.95 \%
Voxtal) crystal output voltage >—0.5 | 1.8 1.95 \
Pin capacitance
Cio input/output pins configured for analog - - 7.1 pF
capacitance function
I2C-bus pins (P100_4 and - - 2.5 pF
PIO0_5)
pins configured as GPIO - - 2.8 pF

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

[2] Tamp =25 °C.

[3] Ipp measurements were performed with all pins configured as GPIO outputs driven LOW and pull-up resistors disabled.

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

[5] BOD disabled.

[6] All peripherals disabled in the SYSAHBCLKCTRL register. Peripheral clocks to UART and SPI0/1 disabled in system configuration

block.

[7] IRC disabled; system oscillator enabled; system PLL enabled.
[8] All oscillators and analog blocks turned off in the PDSLEEPCFG register; PDSLEEPCFG = 0x0000 18FF.
[9] WAKEUP pin and RESET pin are pulled HIGH externally.

[10] System oscillator enabled; IRC disabled; system PLL disabled.

[11] Low-current mode PWR_LOW_CURRENT selected when running the set_power routine in the power profiles.

[12] Including voltage on outputs in 3-state mode.

[13] Vpp supply voltage must be present.

[14] 3-state outputs go into 3-state mode in Deep power-down mode.

[15] Allowed as long as the current limit does not exceed the maximum current allowed by the device.

[16] To Vss.
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10.2 LPC1100XL series

LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller

Table 17. Static characteristics (LPC1100XL series)
Tamb = 40 T to +105 <C, unless otherwise specified.
Symbol Parameter Conditions Min Typlil Max Unit
Vpp supply voltage (core 1.8 33 3.6 \Y
and external rail)
LPC1100XL series (LPC111x/103/203/303/323/333) power consumption in low-current model2
Ibb supply current Active mode; code
while(1){}
executed from flash
system clock =3 MHz  BIAIBE] |- 600 - pA
Vpp = 3.3V s
system clock = 6 MHz ~ [BIAIB5] E 850 - pA
Vpp =3.3V Ll
system clock = 12 MHz  [BIA4ll6] |- 1.4 - mA
Vpp = 3.3V ut
system clock = 50 MHz ~ [BJA4II6] |- 5.8 - mA
VDD =33V el
Sleep mode; [3141e] - 700 - pA
system clock = 12 MHz e
VDD =33V
system clock = 50 MHz  [BJA4Il6] |- 2.2 - mA
VDD =33V i
Deep-sleep mode; 314 - 1.8 15 pA
Vpp =3.3V; 25°C [20]
Deep-sleep mode; [4)[10] |- - 50 pA
Vpp =3.3V,; 105 °C [11]
Deep power-down mode;  [Bl12] |- 220 1000 nA
Vpp = 3.3V;25°C
Deep power-down mode;  [11(12] |- - 3 pA
Vpp =3.3V,; 105 °C
Standard port pins, RESET
I LOW:-level input current 'V, =0 V; on-chip pull-up - 0.5 10 nA
resistor disabled
i1 HIGH-level input V| = Vpp; on-chip - 0.5 10 nA
current pull-down resistor
disabled
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  [131141 o - 5.0 Y,
a digital function [15]
Vo output voltage output active 0 - Vpp \%
VIH HIGH-level input 0.7Vpp - - \Y%
voltage
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offset gain
error error
Eo Eg
| | |
1023 —
1022 +—
1021 +—
1020 +—
1019 +
1018
7
code
out
6
5 - 7 ceee
7 e
4 / 5
, S i()
A
e (€]
3 = / ‘
// Lf 3
/
s L /
/
/ |
/] -
/ /
o L 1LSB
4 L7 (ideal)
/1 yd
0 4 | 7 | | | | v | | | | | | |
‘ 1‘ 2 5 6 7 " 1018 1019 1020 1021 1022 1023 1024
Via (LSBigea) —
offset error
Eo Vpp - V.
1LSB = DD—SS
1024
002aaf426

(1) Example of an actual transfer curve.

(2) The ideal transfer curve.
(3) Differential linearity error (Ep).
(4) Integral non-linearity (Ey(agj)-

(5) Center of a step of the actual transfer curve.

Fig 17. ADC characteristics
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10.8 CoreMark data
Remark: All CoreMark data were taken with the Keil uVision v. 4.6 tool.
aaa-006840
2 — T
cM eff|0|enc¥
. . cpu
((|terat;c.>g s/s)MHz) default/low-current
1.2
0.8
0.4
0
0 10 20 30 40
frequency (MHz)
Vpp =3.3V; T =25 °C; active mode; typical samples.
Fig 33. CoreMark score for different Power APl modes
15 aaa-006850
Ipb
(mA)
12
cpu
default
9 efficiency -//
i Pt
7
3 —
0
0 10 20 30 40
frequency (MHz)
Vpp =3.3V; T = 25 °C; active mode; typical samples. System oscillator enabled; main clock
derived from external clock signal; PLL and SYSAHBCLKDIV enabled for frequencies > 20 MHz.
Fig 34. CoreMark current consumption for different power modes using external clock
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Fig 45.

1215 002aah597
fosc(RC)
(MHz)
121
3.6V
3.3V
12.05 3.0V
27V
24V
12 20V
//
[ ——
e ——
11.95 —
11.9 \
11.85
-50 -10 30 70 110
temperature (°C)
Conditions: Frequency values are typical values. 12 MHz + 1 % accuracy is guaranteed for
2.7V <Vpp £3.6 Vand Tymp = —40 °C to +105 °C. Variations between parts may cause the IRC to
fall outside the 12 MHz + 1 % accuracy specification for voltages below 2.7 V.
Internal RC oscillator frequency versus temperature (J parts)
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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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LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm SOT313-2

[y

%

=

E

f—— >

.

II\/I_
— *m/:;

Il
!
JTTm
]
o

TTTOTORTETE.
A 0

T ~Zp~ =lv@lA]
G|
D B
Hp -= v@
0 2‘.5 5mm
L I I L
scale

DIMENSIONS (mm are the original dimensions)

A
UNIT | | AL | Az | Ag | by | ¢ DO | EM| e | Hp | He | L Lp | v w y |zp®|zg®]| o

020 | 1.45 027|018 71 | 71 9.15 | 9.15 075 095 | 0.95| 7°
16
mm 005|135 | %% {017 |012| 69 | 69 | °° | 885 |ses| * |oas| 02 | 02| Ol I o55| 055 | oo

Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

REFERENCES
VERSION PROJECTION | SSUEDATE
IEC JEDEC JEITA
©6-61-19-
SOT313-2 136E05 MS-026 E @ 03-02-25
Fig 60. Package outline SOT313-2 (LQFP48)
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14. Soldering

13.40

» « 0.60 (20x)

,______ —_——— e —
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: 8.00 11.00 11.40
|
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|
f
|
|
I

1aaaandl
)40

» L 1.27 (18x)

L2/ solder lands
I 7| occupied area placement accuracy + 0.25 Dimensions in mm sot163-1_fr

Fig 63. Reflow soldering of the SO20 package
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Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Non-automotive qualified products — Unless this data sheet expressly
states that this specific NXP Semiconductors product is automotive qualified,
the product is not suitable for automotive use. It is neither qualified nor tested
in accordance with automotive testing or application requirements. NXP
Semiconductors accepts no liability for inclusion and/or use of
non-automotive qualified products in automotive equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards, customer
(a) shall use the product without NXP Semiconductors’ warranty of the
product for such automotive applications, use and specifications, and (b)

19. Contact information

LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller

whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

18.4 Trademarks

Notice: All referenced brands, product names, service names and trademarks
are the property of their respective owners.

12C-bus — logo is a trademark of NXP Semiconductors N.V.

For more information, please visit: http://www.nxp.com

For sales office addresses, please send an email to: salesaddresses@nxp.com
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