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

32-bit ARM Cortex-MO microcontroller

PIO0_8/MISO0/CT16B0_MATO [ 1 | 28] PI00_7/CTS
PIO0_9/MOSIO/CT16B0_MAT1 [ 2 | @ [27] PI00_4/sCL
SWCLK/PIO0_10/SCKO/CT16B0_MAT2 [3 | [26] PI00_3
R/PIO0_11/ADO/CT32B0_MAT3 [4 | [ 25] PI00_2/SSELO/CT16B0_CAPO
PIO0_5/SDA [5 | [24] PI00_1/CLKOUT/CT32B0_MAT2
PIO0_6/SCKO [6 | 23] RESET/PIO0_O

Yoo L e oroan0s P2 /58
Vssa [8] 21]

Vbp
R/PIO1_0/AD1/CT32B1_CAPO [ 9 | [20] XTALIN
R/PIO1_1/AD2/CT32B1_MATO [10] [19] XTALOUT
R/PIO1_2/AD3/CT32B1_MAT1 [11] | 18] PIO1_9/CT16B1_MATO
SWDIO/PIO1_3/AD4/CT32B1_MAT2 [12] [ 17] PIO1_8/CT16B1_CAPO
PIO1_4/AD5/CT32B1_MAT3/WAKEUP [13] [ 16] PIO1_7/TXD/CT32B0_MAT1
PIO1_5/RTS/CT32B0_CAPO [14] [ 15] PIO1_6/RXD/CT32B0_MATO
002aag598

Fig 12. LPC1100L pin configuration TSSOP28 package

PIO0_8/MISO0/CT16B0_MATO [ 1 | U 28] PIO0_7/CTS
PIO0_9/MOSIO/CT16B0_MAT1 [2 | 27] PIO0_4/SCL
SWCLK/PIOO_10/SCKO/CT16B0_MAT2 [3 | 26] PIO0_3
R/PIO0_11/ADO/CT32B0_MAT3 [4 | 25] PIO0_2/SSELO/CT16B0_CAPO
PIO0_5/SDA [5 | 24] PIO0_1/CLKOUT/CT32B0_MAT2
PIO0_6/SCKO [6 | 23] RESET/PIO0_0
Vooa [7. LPC1114FN28/ 22] vss
Vssa [ 8] 102 [21] vpp
R/PIO1_0/AD1/CT32B1_CAPO [ 9 | 20] XTALIN
R/PIO1_1/AD2/CT32B1_MATO [10] [19] XTALOUT
R/PIO1_2/AD3/CT32B1_MAT1 [11] 18] PIO1_9/CT16B1_MATO
SWDIO/PIO1_3/AD4/CT32B1_MAT2 [12] [17] PIO1_8/CT16B1_CAPO
PIO1_4/AD5/CT32B1_MAT3/WAKEUP [13] [16] PIO1_7/TXD/CT32B0_MAT1
PIO1_5/RTS/CT32B0_CAPO [14] [ 15] PIO1_6/RXD/CT32B0_MATO
002aag599

Fig 13. LPC1100L series pin configuration DIP28 package
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Table 6. LPC1100L series: LPC1112 (HVQFN24 package) ...continued

Symbol HVQFN Start  Type Reset |Description
pin logic state
input (41
P1O0_5/SDA ol4l yes 110 I; IA  PIO0_5 — General purpose digital input/output pin
(open-drain).
I/0 - SDA — 12C-bus, open-drain data input/output. High-current
sink only if 2C Fast-mode Plus is selected in the 1/O
configuration register.
P100_6/SCKO 1081 yes I/0 I; PU PIOO_6 — General purpose digital input/output pin.
I/0 - SCKO — Serial clock for SPIO.
PIO0_7/CTS 1181 yes I/0 I; PU PIOO_7 — General purpose digital input/output pin
(high-current output driver).
I - CTS — Clear To Send input for UART.
P100_8/MISO0/ 1281 yes I/O I; PU PIOO_8 — General purpose digital input/output pin.
CT16B0_MATO 10 - MISO0 — Master In Slave Out for SPIO.
(0] - CT16B0_MATO — Match output O for 16-bit timer O.
P100_9/MOSIO0/ 136! yes I/O I; PU | PIO0_9 — General purpose digital input/output pin.
CT16B0_MAT1 10 - MOSI0 — Master Out Slave In for SPIO.
(0] - CT16B0_MAT1 — Match output 1 for 16-bit timer O.
SWCLK/PIOOQ_10/ 1481 yes | I; PU |SWCLK — Serial wire clock.
SCKO/ I/0 - P100_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 0.
R/PI1O0_11/ 15081 yes I I; PU R — Reserved. Configure for an alternate function in the
ADO/CT32B0_MAT3 IOCONFIG block.
1/0 - P100_11 — General purpose digital input/output pin.
| - ADO — A/D converter, input O.
(0] - CT32B0_MAT3 — Match output 3 for 32-bit timer 0.
R/P1O1_0/ 1605 yes I I; PU R — Reserved. Configure for an alternate function in the
AD1/CT32B1_CAPO IOCONFIG block.
1/0 - P101_0 — General purpose digital input/output pin.
I - AD1 — A/D converter, input 1.
I - CT32B1_CAPO — Capture input 0 for 32-bit timer 1.
R/PIO1_1/ 17681 no (0] I; PU R — Reserved. Configure for an alternate function in the
AD2/CT32B1_MATO IOCONFIG block.
I/0 - P101_1 — General purpose digital input/output pin.
I - AD2 — A/D converter, input 2.
(0] - CT32B1_MATO — Match output 0 for 32-bit timer 1.
R/PIO1_2/ 18061 no I 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.
I - AD3 — A/D converter, input 3.
(0] - CT32B1_MAT1 — Match output 1 for 32-bit timer 1.
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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 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
R/P100_11/ADO0/ 2161 yes - I;PU R — Reserved. Configure for an alternate function in the IOCONFIG
CT32B0_MAT3 block.
I/1O - P1O0_11 — General purpose digital input/output pin.
I - ADO — A/D converter, input 0.
(0] - CT32B0_MAT3 — Match output 3 for 32-bit timer O.

PIO1_0Oto PIO1_11 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/PI0O1_0/AD1/ 221 yes - I;PU R — Reserved. Configure for an alternate function in the IOCONFIG

CT32B1_CAPO block.

I/1O - P101_0 — General purpose digital input/output pin.
I - AD1 — A/D converter, input 1.
I - CT32B1_CAPO — Capture input O for 32-bit timer 1.

R/P101_1/AD2/ 2361 no - I;PU R — Reserved. Configure for an alternate function in the IOCONFIG

CT32B1_MATO block.

I/O - P101_1 — General purpose digital input/output pin.

I - AD2 — A/D converter, input 2.

(0] - CT32B1_MATO — Match output 0 for 32-bit timer 1.
R/P101_2/AD3/ 2401 no - I;PU R — Reserved. Configure for an alternate function in the IOCONFIG
CT32B1_MAT1 block.

le] - 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/ 2508 no Ie] I;PU  SWDIO — Serial wire debug input/output.
AD4/CT32B1_MAT2 I/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.

P1O01_4/AD5/ 2605 no Ie] I;PU PIO1_4 — General purpose digital input/output pin with 10 ns glitch

CT32B1_MAT3/ 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.

| - AD5 — A/D converter, input 5.
(0] - CT32B1_MAT3 — Match output 3 for 32-bit timer 1.

PIO1_5/RTS/ 3081 no I/1O I;PU  PIO1_5 — General purpose digital input/output pin.

CT32B0_CAPO (0] - RTS — Request To Send output for UART.

I - CT32B0_CAPO — Capture input O for 32-bit timer 0.

PIO1_6/RXD/ 3181 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 O.
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Table 10. LPC1100XL series: LPC1113/14/15 pin description table (LQFP48 and TFBGA48 package) ...continued
Symbol © = Start | Type Reset Description
< < logic state
o 8 input [
(04 T
=l —
P1O1_4/AD5/ 400 A6l no I/0 I; PU PIO1_4 — General purpose digital input/output pin with
CT32B1_MAT3/ 10 ns glitch filter. In Deep power-down mode, this pin
WAKEUP serves as the Deep power-down mode wake-up pin
with 20 ns glitch filter. Pull this pin HIGH externally
before entering Deep power-down mode. Pull this pin
LOW to exit Deep power-down mode. A LOW-going
pulse as short as 50 ns wakes up the part.
| - AD5 — A/D converter, input 5.
(0] - CT32B1_MAT3 — Match output 3 for 32-bit timer 1.
PIO1_5/RTS/ 45031 A3Bl  no 1/0 I; PU PIO1_5 — General purpose digital input/output pin.
CT32B0_CAPO (0] - RTS — Request To Send output for UART.
| - CT32B0_CAPO — Capture input O for 32-bit timer O.
PIO1_6/RXD/ 4681 B3El no I/0 I; PU PIO1_6 — General purpose digital input/output pin.
CT32B0_MATO | - RXD — Receiver input for UART.
(0] - CT32B0_MATO — Match output 0 for 32-bit timer 0.
P101_7/TXD/ 4781 B2Bl 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 O.
PIO1_8/ oBl F2B  no 1/0 I; PU PIO1_8 — General purpose digital input/output pin.
CT16B1_CAPO | - CT16B1_CAPO — Capture input O for 16-bit timer 1.
PlIO1_9/ 1781 G4Bl  no I/0 I; PU PIO1_9 — General purpose digital input/output pin.
I\Cﬂglgl?l—MATO/ o - CT16B1_MATO — Match output O for 16-bit timer 1.
I/0 - MOSI1 — Master Out Slave In for SPI1.
PIO1_10/AD6/ 300 ESBl no 1/0 I; PU PIO1_10 — General purpose digital input/output pin.
ﬁﬂ-lr;g?l—MATll | - AD6 — A/D converter, input 6.
(0] - CT16B1_MAT1 — Match output 1 for 16-bit timer 1.
I/0 - MISO1 — Master In Slave Out for SPI1.
PIO1_11/AD7/ 42051 A5BEl  no 1/0 I; PU PIO1_11 — General purpose digital input/output pin.
CT32B1_CAP1 | - AD7 — A/D converter, input 7.
I - CT32B1_CAP1 — Capture input 1 for 32-bit timer 1.
P102_0to PIO2_11 I/0 Port 2 — Port 2 is a 12-bit 1/O port with individual
direction and function controls for each bit. The
operation of port 2 pins depends on the function
selected through the IOCONFIG register block.
PIO2_O/DTR/SSEL1 2Bl B1Bl no I/0 I; PU PlO2_0 — General purpose digital input/output pin.
(0] - DTR — Data Terminal Ready output for UART.
I/0 - SSEL1 — Slave Select for SPI1.
PlIO2_1/DSR/SCK1 138l H1Bl  no 1/0 I; PU PIO2_1 — General purpose digital input/output pin.
| - DSR — Data Set Ready input for UART.
1/0 - SCK1 — Serial clock for SPI1.
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LPC1111/12/13/14/15XL AHB peripherals 0x5020 0000
4GB [ 1 OXFFFF FFFF
: reserved RNS
0xE010 0000 127-16 reserved
private peripheral bus
0xE000 0000 i 0x5004 0000
reserved 5 |18 GPIOPIOS 0x5003 0000
0x5020 0000 | :
JR— - ! g1 ; GPIOPIo2 0x5002 0000
0x5000 0000 47 |  GPIOPIOT 05001 0000
0-3 ; GPIOPIOO 0x5000 0000
reserved .
APB peripherals 0x4008 0000
31-23 reserved
0x4008 0000 r 0x4005 C000
; — e : 221 SPI1
1GB APB peripherals %4000 0000 : 0x4005 8000
i 21-19 reserved
; ] 0x4004 C000
reserved 3 18 system control 0x4004 8000
} 7. IOCONFIG 0x4004 4000
0.5 GB 0x2000 0000 : 16 - SPI0 0x4004 0000
! 151 lash controll
! ash controTer 0x4003 C000
reserved } 4. PMU 0x4003 8000
0x1FFF 4000
16 kB boot ROM 0x1FFF 0000 L 13-10 reserved
X
p— =g ; 0x4002 8000
0x1000 2000 9 ! reserved 0x4002 4000
8 kB SRAM (LPC1113/14/1 5/303/323/333) 0x1000 1000 8 5 reserved 0x4002 0000
4 kB SRAM (LPC1111/12/13/14/203) 7. ADC 0x4001 CO00
0x1000 0800 6 : 32-bit counter/timer 1 0x4001 8000
2 kB SRAM (LPC1111/12/103 : - :
( ) 0x1000 0000 5 ¢ 32-bit counter/timer 0 0x4001 4000
reserved . 4 E 16-bit counter/timer 1 0x4001 0000
0x0001 0000 3 ' 16-bit counter/timer 0 | 0x4000 C000
64 kB on-chip flash (LPC1115) 00000 E000 2t UART 0x4000 8000
56 kB on-chip flash (LPC1114/333) 0X0000 COOO 1. WWDT 0x4000 4000
' 20|
48 kB on-chip flash (LPC1114/323) 6x0000 5000 o I"C-bus 0x4000 0000
X
32 kB on-chip flash (LPC1114) 0x0000 6000
24 kB on-chip flash (LPC1113) 00000 4000
16 kB on-chip flash (LPC1112) 0x0000 2000 0x0000 00CO
. tive interrupt vectors I 002aag788
8 kB on-chip flash (LPC1111 [ec
. p ( ) | 0x0000 0000 0x0000 0000
Fig 15. LPC1100XL series memory map

7.5 Nested Vectored Interrupt Controller (NVIC)

The Nested Vectored Interrupt Controller (NVIC) is an integral part of the Cortex-M0. The
tight coupling to the CPU allows for low interrupt latency and efficient processing of late
arriving interrupts.

7.5.1 Features

¢ Controls system exceptions and peripheral interrupts.
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Enabled by software but requires a hardware reset or a watchdog reset/interrupt to be
disabled.

Incorrect/Incomplete feed sequence causes reset/interrupt if enabled.
Flag to indicate watchdog reset.
Programmable 24-bit timer with internal prescaler.

Selectable time period from (T¢ywpcLk) x 256 x 4) to (TeywpcLk) X 224 % 4)in
multiples of TcywpcLk) x 4.

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

7.15 Windowed WatchDog Timer (LPC1100L and LPC1100XL series)

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

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

7.15.1 Features

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

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

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

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

Incorrect feed sequence causes reset or interrupt if enabled.
Flag to indicate watchdog reset.
Programmable 24-bit timer with internal prescaler.

Selectable time period from (T¢ywpcLk) x 256 x 4) to (TeywpcLk) X 224 % 4)in
multiples of TcywpcLk) x 4.

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

7.16 Clocking and power control

7.16.1 Crystal oscillators

The LPC1110/11/12/13/14/15 include three independent oscillators. These are the system
oscillator, the Internal RC oscillator (IRC), and the Watchdog oscillator. Each oscillator can
be used for more than one purpose as required in a particular application.
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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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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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10.6 Power consumption LPC1100L series (LPC111x/002/102/202/302)
Power measurements in Active, Sleep, and Deep-sleep modes were performed under the
following conditions (see LPC111x user manual):

¢ Configure all pins as GPIO with pull-up resistor disabled in the IOCONFIG block.
¢ Configure GPIO pins as outputs using the GPIONnDIR registers.
* Write O to all GPIONDATA registers to drive the outputs LOW.

002aaf980
10

IpD
(mA)

48 MHz()

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; low-current mode.

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

Fig 23. Active mode: Typical supply current Ipp versus supply voltage Vpp for different
system clock frequencies (for LPC111x/002/102/202/302)
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6 aaa-006837
Iop 48 MHz
36-MHz
(mA) 24 MHz
5 12 MHz
6 MHz
4 MHz
4 3:MHz
2 MHz
1 MHz
3
2
1
0
-40 -10 20 50 80 110

temperature (°C)

Conditions: Vpp = 3.3 V; active mode entered executing code While(1){} from flash; all
peripherals disabled in the SYSAHBCLKCTRL register (SYSAHBCLKCTRL = 0x1F); all peripheral
clocks disabled; internal pull-up resistors disabled; BOD disabled; low-current mode.

1 MHz to 6 MHz: system oscillator enabled; PLL, IRC disabled.
12 MHz: IRC enabled; system oscillator, PLL disabled.
24 MHz to 48 MHz: IRC disabled; system oscillator, PLL enabled.

Fig 29. Active mode: Typical supply current Ipp versus temperature for different system
clock frequencies (for LPC111xXL)
aaa-006838
oo 25 48 MHz
36'MHz
(mA) 24 MHz
2 12.MHz
6.MHz
3 MHz
1 MHz
15
1
0.5
0
-40 -10 20 50 80 110
temperature (°C)
Conditions: Vpp = 3.3 V; sleep mode entered from flash; all peripherals disabled in the
SYSAHBCLKCTRL register (SYSAHBCLKCTRL = 0x1F); all peripheral clocks disabled; internal
pull-up resistors disabled; BOD disabled; low-current mode.
1 MHz to 6 MHz: system oscillator enabled; PLL, IRC disabled.
12 MHz: IRC enabled; system oscillator, PLL disabled.
24 MHz to 48 MHz: IRC disabled; system oscillator, PLL enabled.
Fig 30. Sleep mode: Typical supply current Ipp versus temperature for different system

clock frequencies (for LPC111xXL)
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10.10 Electrical pin characteristics

LPC111X

36 ‘ 002aah548
T=105°C
VoH 85°C
2 25°C
32 \_40 C
\Q\
238 AN

V4

24 \\\
N

\\
\&
50 60
loH (MA)

Conditions: Vpp = 3.3 V; on pin PIO0_7.

Fig 36. High-drive output: Typical HIGH-level output voltage Vou versus HIGH-level
output current loy.

60 002aah549
T=105°C
loL 85°C
(mA) 25°C
-40 °C

) =
20 /
=

VoL (V)

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

Fig 37. 12C-bus pins (high current sink): Typical LOW-level output current lo, versus
LOW-level output voltage Vo,
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10 002aah552
Ipu
(WA)
'10 /
-30 /
T=105°C
| 85°C
25°C
-40 °C
-50
-70
0 1 3
Vi(v)
Conditions: Vpp = 3.3 V; standard port pins.
Fig 40. Typical pull-up current Iy, versus input voltage V|
002aah547
80 T=105°C
Ing 85°C
(HA) 2%
) —
40 /
7
20
0
0 1 3
Vi(v)

Conditions: Vpp = 3.3 V; standard port pins.

Fig 41. Typical pull-down current l,q versus input voltage V|
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Tey(clk)
SCK (CPOL = 0) \
SCK (CPOL = 1) \ /
tos tDH
MOSI X DATA VALID * DATA VALID (
tv@ —| |[*— — =~ thQ CPHA =1
MISO X DATA VALID DATA VALID *
|
tps tpH
MOSI x DATA VALID DATA VALID *
tV(Q) —»‘ -— ‘ —»‘ - th(Q) CPHA =0
MISO x DATA VALID * DATA VALID *
002aae830
Pin names SCK, MISO, and MOSiI refer to pins for both SPI peripherals, SPI0 and SPI1.
Fig 48. SPI slave timing in SPI mode
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12.7 ElectroMagnetic Compatibility (EMC)

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

Table 32. ElectroMagnetic Compatibility (EMC) for part LPC1114FBD48/302 (TEM-cell
method)
Vpp =3.3V; Tamp =25 <.
Parameter |Frequency band System clock = Unit
12 MHz 24 MHz 48 MHz
Input clock: IRC (12 MHz)
maximum 150 kHzto 30 MHz 7 -5 -7 ‘dBuv
peak level
30 MHZ to 150 MHz 2 10 dBuV
150 MHz to 1 GHz 4 8 16 dBuVv
IEC levelll - 0 N M -
Input clock: crystal oscillator (12 MHz)
maximum 150 kHz to 30 MHz -7 -7 -7 dBuVv
peak level
30 MHz to 150 MHz -2 1 8 dBuVv
150MHzto 1GHz 4 7 14 dBuV
IEC levellll |- 0 N M -
[1] I1EC levels refer to Appendix D in the IEC61967-2 Specification.
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Footprint information for reflow soldering of TSSOP20 package SOT360-1
Hx
Gx
[— P2 —»
(0.125) —» f=— (o.tzs)

Tohal L T T 2T e Tt T ! :'--1*7
Do g o
[ 1 [ 1 i ! [ [ [ - !
\Z 7] :i :: .: :: i: :: AL

- I_l [ E—— - S |- [ QR [ - I_I
I I
i i
i i

Hy Gy i i By Ay

i i
i i
I I
I |

R -1 =7 [ Ir——I r——l -—— I——- ——-; I——1 I— v

Y2000 00 99 09 9

e i i g )
*( W«DZ (4x) ‘«Pl»‘ »[ LDl

Generic footprint pattern
Refer to the package outline drawing for actual layout
% solder land
---- occupied area
DIMENSIONS in mm
P1 P2 Ay By C D1 D2 Gx Gy Hx Hy
0.650 0.750 7.200 4.500 1.350 0.400 0.600 6.900 5.300 7.300 7.450 ot360-1 fr
Fig 64. Reflow soldering of the TSSOP20 package
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Footprint information for reflow soldering of TSSOP28 package SOT361-1
Hx
Gx
[— P2 —»
(0.125) —» f=— (o.tzs)

Tohal L T T 2T e Tt T ! :'--1*7
Do g o
1 1 [ 1 : : [ [ [ : | !
\Z 7] :i :: .: :: i: :: AL

- I_l [ E—— - S |- [ QR [ - I_I
I I
i i
i i

Hy Gy i i By Ay

i i
i i
I I
I |

R -1 =7 [ Ir——I r——l -—— I——- ——-; I——1 I— v

Y2000 00 99 09 9

e i i g )
*( W«DZ (4x) ‘«Pl»‘ »[ LDl

Generic footprint pattern
Refer to the package outline drawing for actual layout
% solder land
---- occupied area
DIMENSIONS in mm
P1 P2 Ay By C D1 D2 Gx Gy Hx Hy
0.650 0.750 7.200 4.500 1.350 0.400 0.600 9.500 5.300 11.800 7.450 ot361-1 fr
Fig 65. Reflow soldering of the TSSOP28 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
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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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