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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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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
¥y @ |7 statell]
LL L LL
o o o
- I 1
PIOO0_7 24 30 45 Bl ;PU IO P100_7 — General-purpose port 0 input/output 7
(high-current output driver).
| UO_CTS — Clear To Send input for USART.
- R_5 — Reserved.
10 I2C1_SCL — I2C-bus clock input/output. This pin is not
open-drain.
PIO0_8 26 37 58 Bl ;PU IO P100_8 — General-purpose port 0 input/output 8.
10 SSPO_MISO — Master In Slave Out for SSPO.
(@) CT16B0_MATO — Match output O for 16-bit timer 0.
- R_6 — Reserved.
PIOO0_9 27 38 59 Bl ;PU IO P100_9 — General-purpose port 0 input/output 9.
10 SSPO_MOSI — Master Out Slave In for SSPO.
(@) CT16B0_MAT1 — Match output 1 for 16-bit timer 0.
- R_7 — Reserved.
SWCLK/PIO0_10 28 39 60 B ;PU IO SWCLK — Serial Wire Clock. SWCLK is enabled by
default on this pin. In boundary scan mode: TCK (Test
Clock).
10 P100_10 — General-purpose digital input/output pin.
10 SSP0O_SCK — Serial clock for SSPO.
0] CT16B0_MAT2 — 16-bit timer0 MAT2
TDI/PIO0_11 30 42 64 Bl PU IO TDI — Test Data In for JTAG interface. In boundary scan

mode only.

10 PI00_11 — General-purpose digital input/output pin.
Al ADC_9 — A/D converter, input channel 9.

(@) CT32B0_MAT3 — Match output 3 for 32-bit timer 0.
@) m — Request To Send output for USART1.

10 U1l_SCLK — Serial clock input/output for USARTL1 in
synchronous mode.

TMS/PIO0_12 31 43 66 Bl ;PU IO TMS — Test Mode Select for JTAG interface. In boundary
scan mode only.

10 P100_12 — General-purpose digital input/output pin.
Al ADC_8 — A/D converter, input channel 8.

| CT32B1_CAPO — Capture input O for 32-bit timer 1.
| m — Clear To Send input for USART1.

TDO/PIOO0_13 32 45 68 Bl PU IO TDO — Test Data Out for JTAG interface. In boundary
scan mode only.

10 P100_13 — General-purpose digital input/output pin.
Al ADC_7 — AJD converter, input channel 7.

(@) CT32B1_MATO — Match output 0 for 32-bit timer 1.
| Ul _RXD — Receiver input for USART1.
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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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Fig 7.  AHB multilayer matrix

aaa-024616

LPC11E6X

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

© NXP Semiconductors N.V. 2016. All rights reserved.

Product data sheet

Rev. 1.3 — 8 September 2016

19 of 90



NXP Semiconductors

LPC11E6X

32-bit ARM Cortex-M0O+ microcontroller

8.18.1 State Configurable Timers (SCTimerO/PWM and SCTimer1/PWM)

The state configurable timer can create timed output signals such as PWM outputs
triggered by programmable events. Combinations of events can be used to define timer
states. The SCTimer/PWM can control the timer operations, capture inputs, change
states, and toggle outputs triggered only by events entirely without CPU intervention.

If multiple states are not implemented, the SCTimer/PWM simply operates as one 32-bit
or two 16-bit timers with match, capture, and PWM functions.

8.18.1.1 Features

LPC11E6X

¢ Each SCTimer/PWM supports:

5 match/capture registers.
6 events.
8 states.

4 inputs and 4 outputs.

e Counter/timer features:

Each SCTimer is configurable as two 16-bit counters or one 32-bit counter.
Counters can be clocked by the system clock or selected input.
Configurable as up counters or up-down counters.

Configurable number of match and capture registers. Up to five match and capture
registers total.

Upon match create the following events: interrupt; stop, limit, halt the timer or
change counting direction; toggle outputs.

Counter value can be loaded into capture register triggered by a match or
input/output toggle.

* PWM features:

Counters can be used with match registers to toggle outputs and create
time-proportioned PWM signals.

Up to four single-edge or dual-edge PWM outputs with independent duty cycle and
common PWM cycle length.

¢ Event creation features:

The following conditions define an event: a counter match condition, an input (or
output) condition such as a rising or falling edge or level, a combination of match
and/or input/output condition.

Selected events can limit, halt, start, or stop a counter or change its direction.
Events trigger state changes, output toggles, interrupts, and DMA transactions.
Match register 0 can be used as an automatic limit.

In bidirectional mode, events can be enabled based on the count direction.
Match events can be held until another qualifying event occurs.

* State control features:

A state is defined by events that can happen in the state while the counter is
running.

A state changes into another state as a result of an event.

Allinformation provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.

Product data sheet

Rev. 1.3 — 8 September 2016 30 of 90



NXP Semiconductors LPC11E6X

32-bit ARM Cortex-M0O+ microcontroller

¢ Optional automatic high/low threshold comparison and zero-crossing detection.
* Power-down mode and low-power operating mode.

* Measurement range VREFN to VREFP (typically 3 V; not to exceed Vppa voltage
level).

¢ Burst conversion mode for single or multiple inputs.

8.23 Temperature sensor

LPC11E6X

The temperature sensor transducer uses an intrinsic pn-junction diode reference and
outputs a CTAT voltage (Complement To Absolute Temperature). The output voltage
varies inversely with device temperature with an absolute accuracy of better than £5 °C
over the full temperature range (—40 °C to +105 °C) for typical samples. The temperature
sensor is approximately linear with a slight curvature. The output voltage is measured
over different ranges of temperatures and fit with linear-least-square lines.

After power-up and after switching the input channels of the ADC, the temperature sensor
output must be allowed to settle to its stable value before it can be used as an accurate
ADC input.

For an accurate measurement of the temperature sensor by the ADC, the ADC must be
configured in single-channel burst mode. The last value of a nine-conversion (or more)
burst provides an accurate result.
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32-bit ARM Cortex-M0O+ microcontroller

8.24 Clocking and power control

8.24.1 Clock generation
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aaa-011053

Fig 10. Clock generation

8.24.2 Power domains

The LPC11E6x provide two independent power domains that allow the bulk of the device
to have power removed while maintaining operation of the RTC and the backup registers.

The VBAT pin supplies power only to the RTC domain. The RTC requires a minimum of
power to operate, which can be supplied by an external battery. The device core power
(Vpp) is used to operate the RTC whenever Vpp is present. Therefore, there is no power
drain from the RTC battery when Vpp is available and Vpp > VBAT + 0.3 V.
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8.24.7

LPC11E6X

32-bit ARM Cortex-M0O+ microcontroller

The system oscillator operates at frequencies of 1 MHz to 25 MHz. This frequency can be
boosted to a higher frequency, up to the maximum CPU operating frequency, by the
system PLL.

The system oscillator has a wake-up time of approximately 500 us.

WatchDog oscillator

The watchdog oscillator can be used as a clock source that directly drives the CPU, the
watchdog timer, or the CLKOUT pin. The watchdog oscillator nominal frequency is
programmable between 9.4 kHz and 2.3 MHz. The frequency spread over processing and
temperature is +40 % (see also Table 14).

RTC oscillator

The low-power RTC oscillator provides a 1 Hz clock and a 1 kHz clock to the RTC and a
32 kHz clock output that can be used to obtain the main clock (see Figure 10).

System PLL

The PLL accepts an input clock frequency in the range of 10 MHz to 25 MHz. The input
frequency is multiplied up to a high frequency with a Current Controlled Oscillator (CCO).
The multiplier can be an integer value from 1 to 32. The CCO operates in the range of
156 MHz to 320 MHz. To support this frequency range, an additional divider keeps the
CCO within its frequency range while the PLL is providing the desired output frequency.
The output divider can be set to divide by 2, 4, 8, or 16 to produce the output clock. The
PLL output frequency must be lower than 100 MHz. Since the minimum output divider
value is 2, it is insured that the PLL output has a 50 % duty cycle. The PLL is turned off
and bypassed following a chip reset. Software can enable the PLL later. The program
must configure and activate the PLL, wait for the PLL to lock, and then connect to the PLL
as a clock source. The PLL settling time is 100 pus.

Clock output

The LPC11EG6x feature a clock output function that routes the IRC oscillator, the system
oscillator, the watchdog oscillator, or the main clock to an output pin.

Wake-up process

The LPC11E6x begin operation by using the 12 MHz IRC oscillator as the clock source at
power-up and when awakened from Deep power-down mode. This mechanism allows
chip operation to resume quickly. If the application uses the main oscillator or the PLL,
software must enable these components and wait for them to stabilize. Only then can the
system use the PLL and main oscillator as a clock source.

Power control

The LPC11E6x support various power control features. There are four special modes of
processor power reduction: Sleep mode, Deep-sleep mode, Power-down mode, and
Deep power-down mode. The CPU clock rate can also be controlled as needed by
changing clock sources, reconfiguring PLL values, and/or altering the CPU clock divider
value. This power control mechanism allows a trade-off of power versus processing speed
based on application requirements. In addition, a register is provided for shutting down the
clocks to individual on-chip peripherals. This register allows fine-tuning of power
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The LPC11E6x can wake up from Power-down 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 Power-down mode. The USART wake-up requires the 32 kHz
mode, the synchronous mode, or the CTS interrupt to be set up.

Power-down mode reduces power consumption compared to Deep-sleep mode at the
expense of longer wake-up times.

8.24.7.5 Deep power-down mode

In Deep power-down mode, power is shut off to the entire chip except for the WAKEUP
pin and the always-on RTC power domain. The LPC11E6x can wake up from Deep
power-down mode via the WAKEUP pin or a wake-up signal generated by the RTC
interrupt.

The LPC11E6x can be blocked from entering Deep power-down mode by setting a lock bit
in the PMU block. Blocking the Deep power-down mode enables the application to keep
the watchdog timer or the BOD running at all times.

If the WAKEUP pin is used in the application, an external pull-up resistor is required on
the WAKEUP pin to hold it HIGH while the part is in deep power-down mode. To wake up
from deep power-down mode, pull the WAKEUP pin LOW. In addition, pull the RESET pin
HIGH to prevent it from floating while in Deep power-down mode.

8.25 System control

8.25.1 Reset

Reset has four sources on the LPC11E6x: the RESET pin, the WatchDog reset, power-on
reset (POR), and the BrownOut Detection (BOD) circuit. The RESET pin is a Schmitt
trigger input pin. Assertion of chip reset by any source, once the operating voltage attains
a usable level, starts the IRC and initializes the flash controller.

When the internal Reset is removed, the processor begins executing at address 0, which
is initially the Reset vector mapped from the boot block. At that point, all of the processor
and peripheral registers have been initialized to predetermined values. The internal reset
status is reflected on the RSTOUT pin.

In Deep power-down mode, an external pull-up resistor is required on the RESET pin.

The RESET pin is operational in active, sleep, deep-sleep, and power-down modes if the
RESET function is selected in the IOCON register for pin PIO0_0 (this is the default). A
LOW-going pulse as short as 50 ns executes the reset and also wakes up the part if in
sleep, deep-sleep or power-down mode. The RESET pin is not functional in Deep
power-down mode.
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CAUTION

A\

8.26

LPC11E6X

32-bit ARM Cortex-M0O+ microcontroller

If level three Code Read Protection (CRP3) is selected, no future factory testing can be
performed on the device.

In addition to the three CRP levels, sampling of pin PIOQ_1 for valid user code can be
disabled. For details, see the LPC11U6x/Ex user manual.

Emulation and debugging

Debug functions are integrated into the ARM Cortex-M0+. Serial wire debug functions are
supported in addition to a standard JTAG boundary scan. The ARM Cortex-M0+ is
configured to support up to four breakpoints and two watch points.

The RESET pin selects between the JTAG boundary scan (RESET = LOW) and the ARM
SWD debug (RESET = HIGH). The ARM SWD debug port is disabled while the
LPC11E6x is in reset.

To perform boundary scan testing, follow these steps:

Erase any user code residing in flash.

Power up the part with the RESET pin pulled HIGH externally.
Wait for at least 250 ps.

Pull the RESET pin LOW externally.

Perform boundary scan operations.

S o

Once the boundary scan operations are completed, assert the TRST pin to enable the
SWD debug mode, and release the RESET pin (pull HIGH).

Remark: The JTAG interface cannot be used for debug purposes.
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Table 8. Static characteristics ...continued
Tamb = 40 T to +105 <, unless otherwise specified.

Symbol Parameter Conditions Min Typlll |Max Unit
Ipd pull-down current V=5V 16l 10 50 150 LA
Ipu pull-up current V=0V 1681 10 -50 -85 pA
Vpp<V|<5V 0 0 0 nA
I2C-bus pins (PI0O0_4 and PIO0_5); see Figure 13
ViH HIGH-level input 0.7 Vpp - - \Y
voltage
ViL LOW-level input voltage - - 0.3 Vpp \
Vhys hysteresis voltage 0.05Vpp |- - \%
loL LOW-level output VoL = 0.4 V; 12C-bus pins 3.5 - - mA
current configured as standard mode pins
loL LOW-level output VoL = 0.4 V; 12C-bus pins 20 - - mA
current configured as Fast-mode Plus
pins
I input leakage current |V, =Vpp 27 |- 2 4 LA
V=5V - 10 22 pA
Oscillator pins
Vixtal) crystal input voltage -0.5 1.8 1.95 \
Vo(xtal) crystal output voltage -0.5 1.8 1.95 \
Vi(rtex) 32 kHz oscillator input  on pin RTCXIN 291 0.5 - 3.6 \%
voltage
Vo(rtex) 32 kHz oscillator output  on pin RTCXOUT 19 -0.5 - 3.6 \Y
voltage

Pin capacitance

Cio input/output pins with analog and digital [20] . - 7.1 pF
capacitance functions

I2C-bus pins (PIO0_4 and [20] |- - 2.5 pF
PIO0_5)

pins with digital functions only [20] . - 2.8 pF

[1] Typical ratings are not guaranteed. The values listed are for 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] System oscillator enabled; IRC disabled; system PLL disabled.

[6] BOD disabled.

[7]1 All peripherals disabled in the SYSAHBCLKCTRL register. Peripheral clocks to USART, CLKOUT, and IOCON disabled in system
configuration block.

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

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

[10] All oscillators and analog blocks turned off.

[11] WAKEUP pin pulled HIGH externally.

[12] Low-current mode PWR_LOW_CURRENT selected when running the set_power routine in the power profiles.
[13] Including voltage on outputs in tri-state mode.

[14] Tri-state outputs go into tri-state mode in Deep power-down mode.
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Table 9.  Power consumption for individual analog and digital blocks ...continued

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

WWDT - 0.05 0.17 Main clock selected as clock source for the
WDT.

12C0O - 0.05 0.22 -

12C1 - 0.05 0.18 -

SSPO - 0.15 0.59 -

SSP1 - 0.15 0.58 -

USARTO - 0.31 1.19 -

USART1 - 0.12 0.50 -

USART2 - 0.13 0.49 -

USART3 + USART4 - 0.21 0.81 -

ADCO - 2.15 2.68 Register interface disabled in
SYSAHBCLKCTRL and analog block disabled
in PDRUNCEFG registers. Power consumption
measured while the ADC is sampling a single
channel with an ADC clock of 12 MHz or
48 MHz.

Temperature sensor 0.18 - - -

DMA - 0.28 1.1 -

CRC - 0.04 0.14 -

LPC11E6X
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0 0
0 0.5 1 1.5 2 2.5 3 3.5 0 1 2 4
Vi (V) Vi (V)
Conditions: Vpp = 2.4 V; standard port pins. Conditions: Vpp = 3.3 V; standard port pins.
Fig 28. Typical pull-down current Ipp versus input voltage V,
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[2] Typical ratings are not guaranteed. The values listed are for room temperature (25 °C), nominal supply

voltages.

Tey(clk)

aaa-004648

Fig 29. External clock timing (with an amplitude of at least Vjrms) = 200 mV)

12.3 Internal oscillators

Table 13. Dynamic characteristics: IRC
Tamb = 40 T to +105 C; 2.7 V <Vpp <3.6 VI,

‘Symbol ‘Parameter Conditions Min Typl2l Max Unit
fosc(ro) internal RC -25°C<Tymp<+85°C 12-1% |12 12+1% MHz
oscillator —40°C<Tymy<-25°C 12-2% 12 12+1% MHz

frequency
85°C < Tamp<105°C 12-15% |12 12+15% MHz

[1] Parameters are valid over operating temperature range unless othe

rwise specified.

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

voltages.

aaa-010023

12.15
f

36V

(MHz)

3.3V

3.0V
27V

12.08

—————

)

11.93

11.85

80
temperature (°C)

110

LPC11E6X

Conditions: Frequency values are typical values. 12 MHz + 1 % accuracy is guaranteed for
2.7V <Vpp £3.6 Vand Tymp =25 °C to +85 °C. Variations between parts may cause the IRC to
fall outside the 12 MHz + 1 % accuracy specification for voltages below 2.7 V.

Fig 30. Typical Internal RC oscillator frequency versus temperature
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Table 17. Dynamic characteristics of SPI pins in SPI mode
Symbol | Parameter ’Conditions ‘ ‘Min Typ Max Unit
SPI master (in SPI mode)
Tey(clk) clock cycle time full-duplex mode 1] 50 - - ns
when only transmitting [ 40 ‘ ns
tos data set-up time in SPI mode 2 15 - - ns
ton data hold time in SPI mode 2 0 I- - ns
tvQ) data output valid time in SPI mode 2 - - 10 ns
th(Q) data output hold time |in SPI mode 2 0 - - ns
SPI slave (in SPI mode)
Teyipck) | PCLK cycle time 20 - - ns
tos data set-up time in SPI mode B4 o - - ns
ton data hold time in SPI mode B3 x TeypeLk) + 4 |- - ns
tvQ) data output valid time |in SPI mode Bl4 - - 3 x Teyperk) + 11 ns
th(Q) data output hold time |in SPI mode Bl - - 2 x TeypcLky + 5 ns

(1]

Tey(cik) = (SSPCLKDIV x (1 + SCR) x CPSDVSR) / fmain. The clock cycle time derived from the SPI bit rate Ty(ci) is a function of the

main clock frequency fain, the SPI peripheral clock divider (SSPCLKDIV), the SPI SCR parameter (specified in the SSPOCRO register),
and the SPI CPSDVSR parameter (specified in the SPI clock prescale register).

(2]
(3]
(4]

Tey(elk) =

LPC11E6X

12 x Tcy(PCLK)-

SCK (CPOL = 1)

Tamp = —40 °C to 105 °C; 2.4 V < Vpp < 3.6 V.

Tamb = 25 °C; for normal voltage supply range: Vpp = 3.3 V.

Tey(clk)

SCK (CPOL =0)

—

O/
_——e

@~ [ i ()

MOSI X DATA VALID DATA VALID
| Ips tbH
MISO X DATA VALID * DATA VALID *
tV(Q) — -— — - [— th(Q)

MOSI x DATA VALID DATA VALID

. lbs tbH
MISO x DATA VALID * DATA VALID )

Fig 32. SSP master timing in SPI mode

CPHA = 1

CPHA=0

002aae829
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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.

606

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] WatchDog oscillator disabled, Brown-Out Detect (BOD) disabled.

[4] Wake-up from deep power-down causes the part to go through entire reset process. The wake-up time
measured is the time between when a wake-up pin is triggered to wake up the device from the low-power
modes and when a GPIO output pin is set in the reset handler.

XTAL input and crystal oscillator component selection

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 mMV(RMS) is needed.

LPC1xxx

XTALIN
o Ci ]— Cg
éloo pF I

002aae788

Fig 38. Slave mode operation of the on-chip oscillator

In slave mode the input clock signal should be coupled through a capacitor of 100 pF
(Figure 38), 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 39 and in
Table 26 and Table 27. Since the feedback resistance is integrated on chip, only a crystal
and the capacitances Cyx; and Cx, must be connected externally in case of fundamental
mode oscillation (the fundamental frequency is represented by L, C, and Rg).
Capacitance Cp in Figure 39 represents the parallel package capacitance and should not
be larger than 7 pF. Parameters Fosc, C, Rs and Cp are supplied by the crystal
manufacturer (see Table 26).
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LQFP64: plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
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DIMENSIONS (mm are the original dimensions)

A
UNIT | | AL | Az | Ag | bp | ¢ |DDED| e | Hp | He | L | Lp| v [ w |y |zo®ze®| 0

0.20 | 1.45 0.27 | 0.18 | 10.1 | 10.1 12.15]12.15 0.75 145|145 | 7°
1.6
mm 0.05 | 1.35 0.25 0.17 | 012 | 99 | 9.9 0.5 11.85(11.85 1 0.45 02 1012101 1.05 | 1.05| 0°

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

REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
00-61-19-
SOT314-2 136E10 MS-026 == @ P
Fig 43. Package outline LQFP64 (SOT314-2)
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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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