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NXP Semiconductors LPC11E6X

32-bit ARM Cortex-M0O+ microcontroller

6. Block diagram

LPC11E6x
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aaa-011045
Gray-shaded blocks show peripherals that can provide hardware triggers for DMA transfers or have DMA request lines.
(1) Available on LQFP100 packages only.
Fig 3. LPC11E6x block diagram
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NXP Semiconductors LPC11E6X

32-bit ARM Cortex-M0O+ microcontroller

Table 3. Pin description
Pin functions are selected through the IOCON registers. See Table 2 for availability of USART4 pin functions.

Symbol o < & Reset Type Description of pin functions
N ~ statell]
o a o
LL LL LL
c o o
- ] 1
TRST/PIO0_14 33 46 69 Bl ;PU IO TRST — Test Reset for JTAG interface. In boundary scan
mode only.
10 P100_14 — General-purpose digital input/output pin.
Al ADC_6 — A/D converter, input channel 6.
@) CT32B1_MAT1 — Match output 1 for 32-bit timer 1.
(0] Ul _TXD — Transmitter output for USARTL.
SWDIO/PIOO0_15 37 50 81 Bl PU IO SWDIO — Serial Wire Debug 1/0. SWDIO is enabled by

default on this pin. In boundary scan mode: TMS (Test
Mode Select).

10 P100_15 — General-purpose digital input/output pin.
Al ADC_3 — A/D converter, input channel 3.
(@) CT32B1_MAT2 — Match output 2 for 32-bit timer 1.

PIO0_16/WAKEUP 38 51 82 M ;PU IO P100_16 — General-purpose digital input/output pin. This
pin also 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.

| ADC_2 — A/D converter, input channel 2.
@) CT32B1_MAT3 — Match output 3 for 32-bit timer 1.
- R_8 — Reserved.

PIO0_17 42 156 90 Bl ,PU IO P100_17 — General-purpose digital input/output pin.
(@) UO_RTS — Request To Send output for USARTO.
| CT32B0_CAPO — Capture input O for 32-bit timer 0.

10 UO_SCLK — Serial clock input/output for USARTO in
synchronous mode.

PIOO_18 45 60 94 Bl ;PU IO P100_18 — General-purpose digital input/output pin.
| UO_RXD — Receiver input for USARTO. Used in UART
ISP mode.

(0] CT32B0_MATO — Match output 0 for 32-bit timer 0.

PIO0_19 46 61 95 Bl ,PU IO P100_19 — General-purpose digital input/output pin.
(0] UO_TXD — Transmitter output for USARTO. Used in UART
ISP mode.
O CT32B0_MAT1 — Match output 1 for 32-bit timer 0.
PIO0_20 10 (12 17 Bl ;PU IO P100_20 — General-purpose digital input/output pin.

| CT16B1_CAPO — Capture input O for 16-bit timer 1.
| U2_RXD — Receiver input for USART2.

PIOO_21 17 |22 33 Bl ,PU IO P100_21 — General-purpose digital input/output pin.
o CT16B1_MATO — Match output O for 16-bit timer 1.
10 SSP1 MOSI — Master Out Slave In for SSP1.
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NXP Semiconductors LPC11E6X

32-bit ARM Cortex-M0O+ microcontroller

Table 3. Pin description
Pin functions are selected through the IOCON registers. See Table 2 for availability of USART4 pin functions.

Symbol o < & Reset Type Description of pin functions
5® e statell
LL LL LL
c o o
- I 1
PIO1_16 - - 96 Bl ;PU IO P101_16 — General-purpose digital input/output pin.

10 SSP0O_MISO — Master In Slave Out for SSPO.
(@) CT16B0_MATO — Match output 0 for 16-bit timer 0.
- R_25 — Reserved.

PIO1_17 - - 34 Bl ;PU IO P101_17 — General-purpose digital input/output pin.
| CT16B0_CAP2 — Capture input 2 for 16-bit timer 0.
| UO_RXD — Receiver input for USARTO.

- R_26 — Reserved.

PIO1_18 - - 43 Bl ;PU IO P101_18 — General-purpose digital input/output pin.
| CT16B1_CAP1 — Capture input 1 for 16-bit timer 1.
(@) UO_TXD — Transmitter output for USARTO.

- R_27 — Reserved.

PIO1_19 - 64 4 Bl ;PU IO P101_19 — General-purpose digital input/output pin.
| U2_CTS — Clear To Send input for USART2.
(@) SCTO0_OUTO — SCTimer0/PWM output 0.

- R_28 — Reserved.

PIO1_20 13 |18 29 Bl ;PU IO P101_20 — General-purpose digital input/output pin.

| UO_DSR — Data Set Ready input for USARTO.
10 SSP1_SCK — Serial clock for SSP1.
@) CT16B0_MATO — Match output O for 16-bit timer O.

PIO1_21 25 35 56 Bl ;PU IO P101_21 — General-purpose digital input/output pin.
| UO_DCD — Data Carrier Detect input for USARTO.
10 SSP1_MISO — Master In Slave Out for SSP1.
| CT16B0_CAP2 — Capture input 2 for 16-bit timer O.

PIO1_22 - - 80 Bl ;PU IO P101_22 — General-purpose digital input/output pin.
10 SSP1_MOSI — Master Out Slave In for SSP1.
| CT32B1_CAP1 — Capture input 1 for 32-bit timer 1.
Al ADC_4 — A/D converter, input channel 4.

- R_29 — Reserved.

PIO1_23 18 23 35 Bl ,PU IO P101_23 — General-purpose digital input/output pin.
(0] CT16B1_MAT1 — Match output 1 for 16-bit timer 1.
10 SSP1_SSEL — Slave select for SSP1.
@) U2_TXD — Transmitter output for USART2.
PIO1_24 22 28 42 Bl ,PU IO PIO1_24 — General-purpose digital input/output pin.

@) CT32B0_MATO — Match output 0 for 32-bit timer 0.
10 I2C1_SDA — I2C-bus data input/output (not open-drain).
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NXP Semiconductors

LPC11E6X

Table 3.

Pin description

32-bit ARM Cortex-M0O+ microcontroller

Pin functions are selected through the IOCON registers. See Table 2 for availability of USART4 pin functions.

Symbol o < & Reset Type Description of pin functions
¥y @ |7 statell]
LL L LL
o o o
- I 1
PIO2_15 - 132 49 Bl ;PU IO P102_15 — General-purpose digital input/output pin.
| SCT1_IN3 — SCTimerl/PWM input 3.
PIO2_16 - - 50 Bl ;PU IO P102_16 — General-purpose digital input/output pin.
(@) SCT1_OUTO0 — SCTimer1l/PWM output 0.
PIO2_17 - - 51 Bl ;PU IO P102_17 — General-purpose digital input/output pin.
(@) SCT1_OUT1 — SCTimerl/PWM output 1.
PIO2_18 - 33 52 Bl ;PU IO P102_18 — General-purpose port 2 input/output 18.
(@) SCT1_OUT2 — SCTimerl/PWM output 2.
PIO2_19 - 36 57 Bl ;PU IO P102_19 — General-purpose port 2 input/output 19.
@) SCT1_OUT3 — SCTimerl/PWM output 3.

PIO2_20 - - 75 Bl ;PU IO P102_20 — General-purpose port 2 input/output 20.

PIO2_21 - - 76 Bl ,PU IO P102_21 — General-purpose port 2 input/output 21.

PIO2_22 - - 77 Bl ;PU IO P102_22 — General-purpose port 2 input/output 22.

PI02_23 - - 1 Bl ,PU IO P102_23 — General-purpose port 2 input/output 23.

RSTOUT - - 88 6l A 10 Internal reset status output.

RTCXIN 48 1 5 a - - RTC oscillator input. This input should be grounded if the
RTC is not used.

RTCXOUT 1 2 |6 @ - - RTC oscillator output.

VREFP 34 47 73 - - ADC positive reference voltage. If the ADC is not used, tie
VREFP to Vpp.

VREFN 35 48 74 - - ADC negative voltage reference. If the ADC is not used, tie
VREFN to Vss.

Vbpa 40 53 84 - - Analog voltage supply. Vppashould typically be the same
voltages as Vpp but should be isolated to minimize noise
and error. Vppa should be tied to Vpp if the ADC is not
used.

Vbbp 44, 58, 92, - - Supply voltage to the internal regulator and the external

8 10, |14, rail.
34, 71,
59 54,
93

VBAT 47 163 99 - - Battery supply. Supplies power to the RTC. If no battery is
used, tie VBAT to VDD.

Vssa 41 54 85 - - Analog ground. Vssashould typically be the same voltage
as Vss but should be isolated to minimize noise and error.
Vssa should be tied to Vsg if the ADC is not used.

Vss 43, |57, 91, - - Ground.

2, 3, |7,
5 |7 11,
53,
70
n.c. - - 39 Not connected.
n.c. - - 38 Not connected.

LPC11E6X
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4GB

0.5GB

0GB

Fig 8.

LPC11E6x

reserved

| OXFFFF FFFF

" 0XE010 0000

private peripheral bus

0xE000 0000

reserved N
0xA000 8000
GPIO PINT 0xA000 4000
GPIO 0xA000 0000
reserved >
0x5001 0000
SCTIMER1/PWM 0x5000 E000
SCTIMERO/PWM 0x5000 CO00
reserved N
0x5000 8000
DMA 0x5000 4000
CRC 0x5000 0000
reserved N
0x4008 4000
reserved
0x4008 0000
APB peripherals F0x747070707 666(3 ********** ;
reserved Y 0x2000 4800 !
2 KB SRAM2 0x2000 4000 i
reserved L
0x2000 0800
2 KB SRAM1 0x2000 0000
reserved

" Ox1FFF 8000

32 KB boot ROM

0x1FFF 0000

reserved

" 0x1400 1000

4 KB MTB registers

0x1400 0000

reserved

* 0x1000 8000

32 KB MAIN SRAMO (LPC11E68)

8 KB MAIN SRAMO (LPC11E66)

0x1000 4000
0x1000 2000

0x1000 0000

reserved

" 0x0004 0000

256 KB on-chip flash (LPC11E68)

0x0002 0000

128 KB on-chip flash (LPC11E67)

0x0001 0000

64 KB on-chip flash (LPC11E66)/

32-bit ARM Cortex-M0O+ microcontroller

APB peripherals

30 - 31 reserved
29" USART3
281 USART2
271 USART1

25 - 26 reserved

24! GPIO GROUP1 interrupt
23 : GPIO GROUPQ interrupt
221 SSP1

20 - 21 reserved
1g§ USART4
18 E system control (SYSCON)
171 IOCON
16" SSPO
151 flash/EEPROM controller
141 PMU

11 - 13 reserved
10! DMA TRIGMUX
9! RTC
g ! 12C1
7 12-bit ADC
6 + 32-bit counter/timer 1
5 1 32-bit counter/timer 0
4 1+ 16-bit counter/timer 1
3 1 16-bit counter/timer 0
2 USARTO
9 WWDT
0 : 12C0

0x0000 00CO

active interrupt vectors

0x0000 0000

0x0000 0000

LPC11E6x Memory map

0x4008 0000

0x4007 8000
0x4007 4000
0x4007 0000
0x4006 C0O00
0x4006 4000
0x4006 0000
0x4005 C000
0x4005 8000
0x4005 0000
0x4004 C000
0x4004 8000
0x4004 4000
0x4004 0000

0x4003 C000
0x4003 8000

0x4002 C000
0x4002 8000
0x4002 4000
0x4002 0000
0x4001 C000
0x4001 8000
0x4001 4000
0x4001 0000
0x4000 C000
0x4000 8000
0x4000 4000
0x4000 0000

aaa-011052

LPC11E6X

8.8 Nested Vectored Interrupt Controller (NVIC)

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

interrupts.
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8.8.1

8.8.2

8.9

8.9.1

LPC11E6X

32-bit ARM Cortex-M0O+ microcontroller

Features

* Controls system exceptions and peripheral interrupts.

* In the LPC11EG6Xx, the NVIC supports vectored interrupts for each of the peripherals
and the eight pin interrupts. The following peripheral interrupts are ORed to contribute
to one interrupt in the NVIC:

— USART1, USART4
— USART2, USART3
— SCTimer0/PWM, SCTimerl/PWM
— BOD, WWDT
— ADC end-of-sequence A interrupt, threshold crossing interrupt
— ADC end-of-sequence B interrupt, overrun interrupt
— Flash, EEPROM
* Four programmable interrupt priority levels with hardware priority level masking.

¢ Software interrupt generation.

Interrupt sources

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

IOCON block

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

Connect peripherals to the appropriate pins before activating the peripheral and before
enabling any related interrupt.

Enabling an analog function disables the digital pad. However, the internal pull-up and
pull-down resistors as well as the pin hysteresis must be disabled to obtain an accurate
reading of the analog input.

Features

* Programmable pin function.
* Programmable pull-up, pull-down, or repeater mode.

¢ All pins (except PIO0_4 and PIO0_5) are pulled up to 3.3 V (Vpp = 3.3 V) if their
pull-up resistor is enabled.

* Programmable pseudo open-drain mode.

¢ Programmable (on/off) 10 ns glitch filter on pins PIO0_22, PIO0_23, PIO0_11to
P100_16, PIO1_3, PIO1_9, PIO1_22, and PIO1_29. The glitch filter is turned on by
default.

* Programmable hysteresis.
* Programmable input inverter.
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8.10.1

8.11

8.11.1

LPC11E6X

32-bit ARM Cortex-M0O+ microcontroller

LPC11E6x use accelerated GPIO functions:
* GPIO registers are on the ARM Cortex-M0+ 10 bus for fastest possible single-cycle
I/O timing, allowing GPIO toggling with rates of up to 25 MHz.
* An entire port value can be written in one instruction.
* Mask, set, and clear operations are supported for the entire port.

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

¢ Direction control of individual bits.

Pin interrupt/pattern match engine
The pin interrupt block configures up to eight pins from all digital pins for providing eight
external interrupts connected to the NVIC.

The pattern match engine can be used, in conjunction with software, to create complex
state machines based on pin inputs.

Any digital pin except pins PIO2_8 and PIO2_23 can be configured through the SYSCON
block as input to the pin interrupt or pattern match engine. The registers that control the
pin interrupt or pattern match engine are on the 10+ bus for fast single-cycle access.

Features

* Pin interrupts

— Up to eight pins can be selected from all digital pins except pins PIO2_8 and
P102_23 as edge- or level-sensitive interrupt requests. Each request creates a
separate interrupt in the NVIC.

— Edge-sensitive interrupt pins can interrupt on rising or falling edges or both.
— Level-sensitive interrupt pins can be HIGH- or LOW-active.

— Pin interrupts can wake up the part from sleep mode, deep-sleep mode, and
power-down mode.

* Pin interrupt pattern match engine

— Up to 8 pins can be selected from all digital pins except pins PIO2_8 and P102_23
to contribute to a boolean expression. The boolean expression consists of
specified levels and/or transitions on various combinations of these pins.

— Each minterm (product term) comprising the specified boolean expression can
generate its own, dedicated interrupt request.

— Any occurrence of a pattern match can be programmed to generate an RXEV
notification to the ARM CPU as well.

— The pattern match engine does not facilitate wake-up.
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LPC11E6X

32-bit ARM Cortex-M0O+ microcontroller

Table 4. PWM resources

PWM Peripheral Pin functions available for PWM Match

outputs registers

used

§ 3 @ LQFP100 LQFP64 LQFP48

TS

o o O

| | -

3 |3 |3 |CT16BO CT16B0_MATO, CT16BO_MATO, |CT16BO_MATO, |4
CT16B0_MAT1, CT16B0O_MAT1, |CT16B0_MAT1,
CT16B0O_MAT2 CT16BO_MAT2 CT16B0_MAT2

2 2 |2 |CTieB1 CT16B1_MATO, CT16B1_MATO, CT16B1_MATO, 3
CT16B1_MAT1 | CT16B1_MAT1 |CT16Bl1_MAT1

3 |3 |3 |CT32BO three of three of three of 4
CT32B0_MATO, CT32B0O_MATO, CT32B0_MATO,
CT32B0_MAT1, CT32BO_MAT1, CT32B0_MATL1,
CT32B0_MAT2, CT32B0_MAT2, CT32B0_MAT2,
CT32B0_MAT3 | CT32B0O_MAT3 |CT32B0_MAT3

3 3 |3 |CT32B1 three of three of three of 4
CT32B1_MATO, CT32B1_MATO, CT32B1_MATO,
CT32B1_MAT1, CT32B1_MAT1, | CT32B1_MAT1,
CT32B1_MAT2, CT32B1_MAT2, CT32B1_MAT2,
CT32B1_MAT3 | CT32B1_MAT3 |CT32B1_MAT3

4 4 3 |SCTIMERO/ |SCTO_OUTO, SCTO0_OUTO, SCTO0_OUT1, upto5

PWM SCTO0_OUT], SCTO_OUT1, SCTO0_OuUT?,

SCTO0_OUT2, SCTO0_OUT2, SCTO_OUT3
SCTO0_OUT3 SCTO_OUT3

4 2 - SCTIMER1/ |SCT1_OUTO, SCT1_0OUT2, - upto5

PWM SCT1_OUT]1, SCT1_OuUT3

SCT1_OuUT2,
SCT1_OuUT3

The standard timers and the SCTimers combine to up to eight independent timers. Each
SCTimer can be configured either as one 32-bit timer or two independently counting 16-bit
timers which use the same input clock. The following combinations are possible:

Table 5.

32-bit
timers

4

Timer configurations

16-bit
timers
CT32B0, CT32B1, SCTimer0/PWM 2

as 32-bit timer, SCTimerl/PWM as

32-bit timer

Resources

Resources

CT16B0, CT16B1

CT32B0, CT32B1 6

CT16B0, CT16B1, SCTimer0O/PWM
as two 16-bit timers,
SCTimerl/PWM as two 16-bit
timers

CT32B0, CT32B1, SCTimer0/PWM 4
as 32-bit timer (or SCTimerl/PWM
as 32-bit timer)

CT16B0, CT16B1, SCTimerl/PWM
as two 16-bit timers (or
SCTimer0/PWM as two 16-bit
timers)

LPC11E6X
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8.20.1

8.21

8.21.1

8.22

8.22.1

LPC11E6X

32-bit ARM Cortex-M0O+ microcontroller

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 before watchdog
time-out.

¢ Software enables the WWDT, but a hardware reset or a watchdog reset/interrupt is
required to disable the WWDT.

* 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 (TcywpcLk) % 256 x 4) to (TeywbcLk) X 224 % 4)in
multiples of TeyowpcLk) x 4.

* The WatchDog Clock (WDCLK) source can be selected from the IRC or the dedicated
watchdog oscillator (WDOsc). The clock source selection provides a wide range of
potential timing choices of watchdog operation under different power conditions.

Real-Time Clock (RTC)

The RTC resides in a separate always-on voltage domain with battery back-up. The RTC
uses an independent oscillator, also located in the always-on voltage domain.

Features

* 32-bit, 1 Hz RTC counter and associated match register for alarm generation.

* Separate 16-bit high-resolution/wake-up timer clocked at 1 kHz for 1 ms resolution
with a more that one minute maximum time-out period.

¢ RTC alarm and high-resolution/wake-up timer time-out each generate independent
interrupt requests. Either time-out can wake up the part from any of the low-power
modes, including Deep power-down.

Analog-to-Digital Converter (ADC)

The ADC supports a resolution of 12 bit and fast conversion rates of up to 2 MSamples/s.
Sequences of analog-to-digital conversions can be triggered by multiple sources. Possible
trigger sources are the counter/timer match outputs and capture inputs and the ARM
TXEV.

The ADC includes a hardware threshold compare function with zero-crossing detection.

Features

* 12-bit successive approximation analog to digital converter.
¢ 12-bit conversion rate of up to 2 MSamples/s.

* Temperature sensor voltage output selectable as internal voltage source for
channel 0.

* Two configurable conversion sequences with independent triggers.
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8.24.7.1

8.24.7.2

8.24.7.3

8.24.7.4

LPC11E6X

32-bit ARM Cortex-M0O+ microcontroller

consumption by eliminating all dynamic power use in any peripherals that are not required
for the application. Selected peripherals have their own clock divider which provides even
better power control.

Power profiles

The power consumption in Active and Sleep modes can be optimized for the application
through simple calls to the power profile. The power configuration routine configures the
LPC11E6x for one of the following power modes:

¢ 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 can generate
interrupts to cause the processor to resume execution. Sleep mode eliminates dynamic
power used by the processor itself, by memory systems and related controllers, and by
internal buses.

Deep-sleep mode

In Deep-sleep mode, the LPC11E6x is in Sleep mode and all peripheral clocks and all
clock sources are off except for the IRC. The IRC output is disabled unless the IRC is
selected as input to the watchdog timer. In addition, all analog blocks are shut down and
the flash is in standby mode. In Deep-sleep mode, the application can keep the watchdog
oscillator and the BOD circuit running for self-timed wake-up and BOD protection.

The LPC11E6x can wake up from Deep-sleep mode via reset, selected GPIO pins, a
watchdog timer interrupt, an RTC interrupt, or any interrupts that the USART1 to USART4
interfaces can create in Deep-sleep mode. The USART wake-up requires the 32 kHz
mode, the synchronous mode, or the CTS interrupt to be set up.

Deep-sleep mode saves power and allows for short wake-up times.

Power-down mode

In Power-down mode, the LPC11E6x is in Sleep mode and all peripheral clocks and all
clock sources are off except for watchdog oscillator if selected. In addition, all analog
blocks and the flash are shut down. In Power-down mode, the application can keep the
BOD circuit running for BOD protection.
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Table 8. Static characteristics ...continued
Tamb = 40 T to +105 <, unless otherwise specified.

Symbol Parameter Conditions Min Typlll |Max Unit
Iob supply current Sleep mode;
system clock = 12 MHz; default [21314] |- 1.2 - mA
mode; Vpp = 3.3V (617
system clock = 12 MHz; (21814 - 0.8 - mA
low-current mode; Vpp = 3.3V (617
system clock = 50 MHz; default [213109] |- 3.3 - mA
mode; Vpp = 3.3V [6l[7]
system clock = 50 MHz; [21319] |- 2.8 - mA
low-current mode; Vpp = 3.3V [ell7]
Ipb supply current Deep-sleep mode; (21311207 |- 275 350 pA
Vpp=3.3V;
Tamp = 25 °C
Tamp = 105 °C - - 640 A
Ipb supply current Power-down mode; (210311107 |- 5 22 pA
VDD =33V
Tamb = 25 °C
Tamp = 105 °C - - 130 pA
Ipb supply current Deep power-down mode; Vpp = [21111]

3.3V; VBAT =0 or VBAT =3.0V
RTC oscillator running

Tamb =25 °C - 1.2 5 pA

Tamb = 105 °C - - 14

RTC oscillator input grounded [2)[11] |- 550 |- nA
IgaT battery supply current  Deep power-down mode; Vpp = - 0 - -

Vppa = 3.3V;VBAT =3.0V,;
RTC oscillator running

RTC off - 0 - -
lgaT battery supply current  |Vpp =Vppa=0V; VBAT =3.0V
RTC oscillator running - 1.2 - JIVAN
Standard port pins configured as digital pins, RESET; see Figure 13
I LOW-level input current 'V, =0 V; on-chip pull-up resistor - 0.5 10 nA
disabled
IH HIGH-level input V| = Vpp, on-chip pull-down - 0.5 10 nA
current resistor disabled
loz OFF-state output Vo =0V; Vo = Vpp; on-chip - 0.5 10 nA
current pull-up/down resistors disabled
V| input voltage Vpp > 2.4 V; 5V tolerant pins % 0 - 5 \%
Vpp =0V 0 - 3.6 \%
Vo output voltage output active 0 - Vbp \%
ViH HIGH-level input 0.7Vpp - - \
voltage
ViL LOW-level input voltage - - 0.3 Vpp \
Vhys hysteresis voltage 0.05Vpp |- - \%
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Table 8. Static characteristics ...continued
Tamb = 40 T to +105 <, unless otherwise specified.
Symbol Parameter Conditions Min Typlll |Max Unit
Vou HIGH-level output lon =4 mA Vpp—-0.4 |- - \Y%
voltage
VoL LOW-level output loL =4 mA - - 0.4 \
voltage
loH HIGH-level output Vou =Vpp-0.4YV, 4 - - mA
current
loL LOW-level output VoL=0.4V 4 - - mA
current
loHs HIGH-level short-circuit Voq =0V 18] - - 45 mA
output current
loLs LOW:-level short-circuit Vo, = Vpp [15] |- - 50 mA
output current
lod pull-down current V=5V 10 50 150 pA
lou pull-up current V=0V, -10 -50 -85 pA
24V <Vpp<36V
Vpp <V, <5V 0 0 0 HA
High-drive output pins configured as digital pin (PIO0_7 and PIO1_31); see Figure 13
I LOW-level input current |V, = 0 V; on-chip pull-up resistor - 0.5 10 nA
disabled
iy HIGH-level input V| = Vpp; on-chip pull-down - 0.5 10 nA
current resistor disabled
loz OFF-state output Vo =0V, Vo = Vpp; on-chip - 0.5 10 nA
current pull-up/down resistors disabled
V, input voltage Vpp > 2.4V 23] |0 - 5 Y,
[141
Vpp=0V - 3.6 V
Vo output voltage output active - Vpp \%
Vin HIGH-level input 0.7Vpp - - \%
voltage
ViL LOW-level input voltage - - 0.3 Vpp \
Vhys hysteresis voltage 0.05Vpp - - \
Vou HIGH-level output lon = 12mA; 24V <Vpp<25V Vpp-0.4 |- - \Y%
voltage lon =20 MA; 2.5V <Vpp < 3.6 V Vpp — 0.4 - - Y,
VoL LOW-level output loL =4 mA - - 0.4 \%
voltage
loH HIGH-level output Von=Vpp-0.4YV,; 12 - - mA
current 24V <Vpp<25V
Von =Vpp—-0.4YV, 20 - - mA
25V<Vpp<36V
loL LOW-level output VoL=04V 4 - - mA
current
loHs HIGH-level short-circuit Voq =0V 18] - - 45 mA
output current
loLs LOW-level short-circuit VoL = Vpp [15] |- - 50 mA
output current
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8 aaa-010027
Ipp
(mA) )
48 MHz
6
36 MHz
4
24 MHz
2 12 MHz
\
6 Mljz
1 MHz
0 1
-40 -10 20 50 110

80
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 - 6 MHz: IRC enabled; PLL disabled.
12 MHz: IRC enabled; PLL disabled.
24 MHz to 50 MHz: IRC disabled; PLL enabled; sysosc enabled.

Fig 15. Active mode: Typical supply current Ipp versus temperature
4 aaa-010028
1 MHz
(mA)
48 MHz
3
36 MHz
2
24 MHz
1 12.MHz
|
6 MHz
1 MHz
O ‘
-40 -10 20 50 80 110
(°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 - 6 MHz: IRC enabled; PLL disabled.
12 MHz: IRC enabled; PLL disabled.
24 MHz to 48 MHz: IRC disabled; PLL enabled; sysosc enabled.
Fig 16. Sleep mode: Typical supply current Ipp versus temperature for different system

clock frequencies
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The power profiles optimize the chip performance for power consumption or core
efficiency by controlling the flash access and core power. As shown in Figure 21 and
Figure 22, different power modes result in different CoreMark scores reflecting the
trade-off of efficiency and power consumption. In CPU and efficiency modes, the power
profiles aim to keep the core efficiency at a maximum for the given system frequency.
Depending on optimal flash access parameters that change with frequency, the CoreMark
score and also the power consumption change. Since the compiled code for CoreMark
testing runs out of flash memaory, the CoreMark score depends on the compiler version.

11.3 Peripheral power consumption

The supply current per peripheral is measured as the difference in supply current between
the peripheral block enabled and the peripheral block disabled in the SYSAHBCLKCFG
and PDRUNCEFG (for analog blocks) registers. All other blocks are disabled in both
registers and no code accessing the peripheral is executed except for the ADC. Measured
on a typical sample at Tomp = 25 °C. Unless noted otherwise, the system oscillator and
PLL are running in both measurements.

The supply currents are shown for system clock frequencies of 12 MHz and 48 MHz.

Table 9. Power consumption for individual analog and digital blocks

Peripheral Typical supply currentin mA Notes
n/a 12 MHz 48 MHz

IRC 0.24 - - System oscillator running; PLL off; independent
of main clock frequency.

System oscillator at 12 MHz 0.28 - - IRC running; PLL off; independent of main clock
frequency.

WatchDog oscillator at 0 - - System oscillator running; PLL off; independent

600 kHz/2 of main clock frequency.

BOD 0.05 - - Independent of main clock frequency.

System PLL 0.25 - - -

CLKOUT - 0.25 0.89 System PLL is source of CLKOUT.

ROM - 0.09 0.37 -

FLASHREG - 0.17 0.66 -

FLASHARRAY - 0.13 0.52 -

SRAM1 - 0.15 0.59 -

SRAM2 - 0.14 0.56 -

GPIO + pin interrupt/pattern - 0.18 0.69 GPIO pins configured as outputs and set to

match LOW. Direction and pin state are maintained if
the GPIO is disabled in the SYSAHBCLKCFG
register.

IOCON - 0.08 0.30 -

SCTimer0/PWM + - 0.29 1.1 -

SCTimerl/PWM

CT16B0 - 0.05 0.17 -

CT16B1 - 0.04 0.16 -

CT32B0 - 0.04 0.13 -

CT32B1 - 0.03 0.13 -

RTC - 0.02 0.10 -
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| Tey(clk)

Un_SCLK (CLKPOL = 0) J’

Un_SCLK (CLKPOL = 1) \

R
/[

tV(Q) — |- — | th(Q)
TXD \ START BITO BIT1
I
tsu(d) [th(D)
RXD \  START BITO X s

Fig 34. USART timing

12.8 SCTimer/PWM output timing

‘ aaa-007001

To estimate the skew between different outputs, compare the worst case to worst case (or

best case to best case) values of individual pins.

Table 20. SCTimer/PWM output dynamic characteristics

Tamb = 40 T 10 105 <T; 2.4 V <= Vpp <= 3.6 V. Simulated skew (over process, voltage, and
temperature) between any two SCT outputs; sampled at the 50 % level of the falling or rising edge;

values guaranteed by design.
Symbol ‘ Parameter

Min Max Unit
SCTimer0/PWM
tsk(o) ‘output skew time <1 2 ns
SCTimer1l/PWM
tsk(o) ‘output skew time <1 2 ns
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13. Characteristics of analog peripherals

32-bit ARM Cortex-M0O+ microcontroller

Table 21. BOD static characteristics[l
Tamp =25 <C.
Symbol Parameter Conditions Min Typ Max Unit
Vin threshold voltage | interrupt level 2
assertion - 2.54 - Y,
de-assertion - 2.68 - \Y,
interrupt level 3
assertion - 2.82 - \Y,
de-assertion - 2.93 - \%
reset level 2
assertion - 2.34 - \Y,
de-assertion - 2.49 - Y,
reset level 3
assertion - 2.62 - \%
de-assertion - 2.77 - \Y,

[1] Interrupt and reset levels are selected by writing the level value to the BOD control register BODCTRL, see

the LPC11E6x user manual. Interrupt levels 0 and 1 are reserved.

LPC11E6X
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ADC R{ = 0.25kQ..2.5 kQ
’—: ADCn_0
Cio
Rew =50..250Q ;
pac I ADCn_[1:11]
CbAC C
; 10
I Cia
aaa-011748
Fig 36. ADC input impedance
Table 23. Temperature sensor static and dynamic characteristics
Vopa=2.4Vto3.6V
Symbol | Parameter Conditions Min Typ Max Unit
DTsen sensor Tamp = —40°Cto +105°C [ - 15 - °C
temperature
accuracy
E. linearity error Tamp = —40 °C to +105 °C - +4 - °C
tspu) power-up to 99% of temperature |- 14 - us
settling time sensor output value

[1] Absolute temperature accuracy.

[2] Typical values are derived from nominal simulation (Vppa = 3.3 V; Tamp = 27 °C; nominal process models).

Table 24. Temperature sensor Linear-Least-Square (LLS) fit parameters
Vopa=2.4Vt03.6V

All information provided in this document is subject to legal disclaimers.
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Fit parameter Range Min Typ Max Unit
LLS slope Tamb =—40 °C to +105 °C - -2.36 - mV/°C
LLS intercept Tamp = —40 °C to +105 °C - - mV
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3.3V
3.3y  SWD connector 10 KO - 100 KQ
Note 6
SWDIO/PIO0_15
1 2
SWCLK/PIO0_10
3 4 =
~10 kQ - 100 kQ P102_0/XTALIN
5 6-n.c. = 1
L l C1 Note 1
nc.—7 8-n.c. DGND —1 %
Cc2 =
s 10 RESET/PIO0_0 PI02_tixTALOUT T DGND
RTCXIN
v _L L Cc3 Note 2
sS ] I—_L
= RTCXOUT c4 -
DGND 1 DU DGND
DGND
. Note 3
Vssa Vpp (2 to 5 pins) 33V
0.1 uF l l 0.01 uF
A%
AGND LPC11E6x
PIOO_1 DGND Note 4
. — VbpA
ISP select pins l J_ 3.3V
PIO0_3
- = 0.1 yF 10 uF
Note 7 I-T-I
ADC_0 L
L — DGND Note 4
VREFP 33V
0.1 pF'L 0.1 uF l 'L 10 uF
VREFN
AGND AGND
VBAT N;t:\f
% 0.1 uF
AGND +——"""— o DGND DGl;lD
aaa-013307

(1) See Section 14.3 “XTAL input and crystal oscillator component selection” for the values of C1 and C2.

(2) See Section 14.5 “RTC oscillator component selection” for the values of C3 and C4.

(3) Position the decoupling capacitors of 0.1 yF and 0.01 pF as close as possible to the Vpp pin. Add one set of decoupling
capacitors to each Vpp pin.

(4) Position the decoupling capacitors of 0.1 pyF as close as possible to the VREFN and Vppa pins. The 10 yF bypass capacitor
filters the power line. Tie Vppa and VREFP to Vpp if the ADC is not used. Tie VREFN to Vsg if ADC is not used.

(5) Position the decoupling capacitor of 0.1 pyF as close as possible to the VBAT pin. Tie VBAT to Vpp if not used.
(6) Uses the ARM 10-pin interface for SWD.

(7) When measuring signals of low frequency, use a low-pass filter to remove noise and to improve ADC performance. Also see
Ref. 3.

Fig 41. Power, clock, and debug connections
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20.1 Data sheet status

Document status/2l[2] Product status3 Definition

Objective [short] data sheet Development
Preliminary [short] data sheet | Qualification

Product [short] data sheet Production

[1] Please consult the most recently issued document before initiating or completing a design.

[2]  The term ‘short data sheet’ is explained in section “Definitions”.

This document contains data from the objective specification for product development.
This document contains data from the preliminary specification.

This document contains the product specification.

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple devices. The latest product status

information is available on the Internet at URL http://www.nxp.com.

20.2 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences of
use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is intended
for quick reference only and should not be relied upon to contain detailed and
full information. For detailed and full information see the relevant full data
sheet, which is available on request via the local NXP Semiconductors sales
office. In case of any inconsistency or conflict with the short data sheet, the
full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
NXP Semiconductors and its customer, unless NXP Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the NXP Semiconductors product is
deemed to offer functions and qualities beyond those described in the
Product data sheet.

20.3 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance
with the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

LPC11E6X

Allinformation provided in this document is subject to legal disclaimers.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications and
products planned, as well as for the planned application and use of
customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with their
applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the
customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary
testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications and
the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those given in
the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted or
construed as an offer to sell products that is open for acceptance or the grant,
conveyance or implication of any license under any copyrights, patents or
other industrial or intellectual property rights.
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