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NXP Semiconductors LPC11E6x
32-bit ARM Cortex-M0+ microcontroller
 Power-On Reset (POR).

 Brownout detect.

 Unique device serial number for identification.

 Single power supply (2.4 V to 3.6 V).

 Separate VBAT supply for RTC.

 Operating temperature range -40 °C to 105 °C.

 Available as LQFP48, LQFP64, and LQFP100 packages.

3. Applications

 

4. Ordering information

 

4.1 Ordering options
 

 Three-phase e-meter  Car radio

 GPS tracker  Medical monitor

 Gaming accessories  PC peripherals

Table 1. Ordering information

Type number Package

Name Description Version

LPC11E66JBD48 LQFP48 plastic low profile quad flat package; 48 leads; body 7  7  1.4 mm SOT313-2

LPC11E67JBD48 LQFP48 plastic low profile quad flat package; 48 leads; body 7  7  1.4 mm SOT313-2

LPC11E67JBD64 LQFP64 plastic low profile quad flat package; 64 leads; body 10  10  1.4 mm SOT314-2

LPC11E67JBD100 LQFP100 plastic low profile quad flat package; 100 leads; body 14  14  1.4 mm SOT407-1

LPC11E68JBD48 LQFP48 plastic low profile quad flat package; 48 leads; body 7  7  1.4 mm SOT313-2

LPC11E68JBD64 LQFP64 plastic low profile quad flat package; 64 leads; body 10  10  1.4 mm SOT314-2

LPC11E68JBD100 LQFP100 plastic low profile quad flat package; 100 leads; body 14  14  1.4 mm SOT407-1

Table 2. Ordering options

Type number Flash/
KB

EEPROM/
KB

SRAM/
KB

U
S

A
R

T
0

U
S

A
R

T
1

U
S

A
R

T
2

U
S

A
R

T
3

U
S

A
R

T
4 I2C SSP PWM/

timers
12-bit ADC 
channels

GPIO

LPC11E66JBD48 64 4 12 Y Y Y Y N 2 2 6 8 36

LPC11E67JBD48 128 4 20 Y Y Y Y N 2 2 6 8 36

LPC11E67JBD64 128 4 20 Y Y Y Y N 2 2 6 10 50

LPC11E67JBD100 128 4 20 Y Y Y Y Y 2 2 6 12 80

LPC11E68JBD48 256 4 36 Y Y Y Y N 2 2 6 8 36

LPC11E68JBD64 256 4 36 Y Y Y Y N 2 2 6 10 50

LPC11E68JBD100 256 4 36 Y Y Y Y Y 2 2 6 12 80
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NXP Semiconductors LPC11E6x
32-bit ARM Cortex-M0+ microcontroller
8. Functional description

8.1 ARM Cortex-M0+ core

The ARM Cortex-M0+ core runs at an operating frequency of up to 50 MHz using a 
two-stage pipeline. Integrated in the core are the NVIC and Serial Wire Debug with four 
breakpoints and two watchpoints. The ARM Cortex-M0+ core supports a single-cycle I/O 
enabled port for fast GPIO access. 

The core includes a single-cycle multiplier and a system tick timer.

8.2 AHB multilayer matrix

The AHB multilayer matrix supports two masters, the M0+ core and the DMA. All masters 
can access all slaves (peripherals and memories).
LPC11E6X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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NXP Semiconductors LPC11E6x
32-bit ARM Cortex-M0+ microcontroller
8.3 On-chip flash programming memory

The LPC11E6x contain up to 256 KB on-chip flash program memory. The flash can be 
programmed using In-System Programming (ISP) or In-Application Programming (IAP) 
via the on-chip bootloader software. 

The flash memory is divided into 24 x 4 KB and 5 x 32 KB sectors. Individual pages of 
256 byte each can be erased using the IAP erase page command. 

8.4 EEPROM

The LPC11E6x contain 4 KB of on-chip byte-erasable and byte-programmable EEPROM 
data memory. The EEPROM can be programmed using In-Application Programming (IAP) 
via the on-chip bootloader software. 

8.5 SRAM

The LPC11E6x contain a total of up to 36 KB on-chip static RAM memory. The main 
SRAM block contains either 8 KB, 16 KB. or 32 KB of main SRAM0. Two additional SRAM 
blocks of 2 KB (SRAM1 and SRAM2) are located in separate areas of the memory map. 
See Figure 8.

8.6 On-chip ROM

The on-chip ROM contains the bootloader and the following Application Programming 
Interfaces (APIs):

• In-System Programming (ISP) and In-Application Programming (IAP) support for flash 
including IAP erase page command.

• IAP support for EEPROM

• Power profiles for configuring power consumption and PLL settings

• 32-bit integer division routines

• APIs to use the following peripherals:

– I2C

– USART0 and USART1/2/3/4

– DMA

8.7 Memory mapping

The LPC11E6x incorporates several distinct memory regions, shown in the following 
figures. Figure 8 shows the overall map of the entire address space from the user 
program viewpoint following reset. The interrupt vector area supports address remapping.

The AHB (Advanced High-performance Bus) peripheral area is 2 MB in size and is divided 
to allow for up to 128 peripherals. The APB (Advanced Peripheral Bus) peripheral area is 
512 KB in size and is divided to allow for up to 32 peripherals. Each peripheral of either 
type is allocated 16 KB of space. This addressing scheme allows simplifying the address 
decoding for each peripheral.
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NXP Semiconductors LPC11E6x
32-bit ARM Cortex-M0+ microcontroller
• Digital filter with programmable filter constant on all pins. The minimum filter constant 
is 1/50 MHz = 20 ns.

8.9.2 Standard I/O pad configuration

Figure 9 shows the possible pin modes for standard I/O pins with analog input function:

• Digital output driver with configurable open-drain output

• Digital input: Weak pull-up resistor (PMOS device) enabled/disabled

• Digital input: Weak pull-down resistor (NMOS device) enabled/disabled

• Digital input: Repeater mode enabled/disabled

• Digital input: Input digital filter selectable on all pins. In addition, a 10 ns digital glitch 
filter is selectable on pins with analog function.

• Analog input

 

8.10 Fast General-Purpose parallel I/O (GPIO)

Device pins that are not connected to a specific peripheral function are controlled by the 
GPIO registers. Pins may be dynamically configured as inputs or outputs. Multiple outputs 
can be set or cleared in one write operation.

Fig 9. Standard I/O pin configuration

PIN

VDD VDD

ESD

VSS

ESD

strong
pull-up

strong
pull-down

VDD

weak
pull-up

weak
pull-down

open-drain enable

output enable

repeater mode
enable

pull-up enable

pull-down enable

select data
inverter

data output

data input

select glitch
filter

analog input

select analog input

pin configured
as digital output

driver

pin configured
as digital input

pin configured
as analog input

PROGRAMMABLE
DIGITAL FILTER 10 ns GLITCH

FILTER

aaa-010776
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 23 of 90



NXP Semiconductors LPC11E6x
32-bit ARM Cortex-M0+ 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 VDDA voltage 
level).

• Burst conversion mode for single or multiple inputs.

8.23 Temperature sensor

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.
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 33 of 90
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8.24 Clocking and power control

8.24.1 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 
(VDD) is used to operate the RTC whenever VDD is present. Therefore, there is no power 
drain from the RTC battery when VDD is available and VDD  VBAT + 0.3 V.

Fig 10. Clock generation
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8.24.3 Integrated oscillators

The LPC11E6x include the following independent oscillators: the system oscillator, the 
Internal RC oscillator (IRC), the watchdog oscillator, and the 32 kHz RTC oscillator. Each 
oscillator can be used for more than one purpose as required in a particular application. 

Following reset, the LPC11E6x operates from the internal RC oscillator until software 
switches to a different clock source. The IRC allows the system to operate without any 
external crystal and the bootloader code to operate at a known frequency. 

See Figure 10 for an overview of the LPC11E6x clock generation.

8.24.3.1 Internal RC oscillator

The IRC can be used as the clock source for the WDT or as the clock that drives the 
system PLL and then the CPU. The nominal IRC frequency is 12 MHz. 

Upon power-up, any chip reset, or wake-up from Deep power-down mode, the LPC11E6x 
use the IRC as the clock source. Software can later switch to one of the other available 
clock sources.

8.24.3.2 System oscillator

The system oscillator can be used as the clock source for the CPU, with or without using 
the PLL. 

Fig 11. Power distribution
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[6] An ADC input voltage above 3.6 V can be applied for a short time without leading to immediate, unrecoverable failure. Accumulated 
exposure to elevated voltages at 4.6 V must be less than 106 s total over the lifetime of the device. Applying an elevated voltage to the 
ADC inputs for a long time affects the reliability of the device and reduces its lifetime.

[7] It is recommended to connect an overvoltage protection diode between the analog input pin and the voltage supply pin.

[8] Dependent on package type.

[9] Human body model: equivalent to discharging a 100 pF capacitor through a 1.5 k series resistor.

10. Thermal characteristics

The average chip junction temperature, Tj (C), can be calculated using the following 
equation:

(1)

• Tamb = ambient temperature (C),

• Rth(j-a) = the package junction-to-ambient thermal resistance (C/W)

• PD = sum of internal and I/O power dissipation

The internal power dissipation is the product of IDD and VDD. 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 7. Thermal resistance value (C/W): ±15 %

Symbol Parameter Conditions Typ Unit

LQFP48

ja thermal resistance 
junction-to-ambient JEDEC (4.5 in  4 in)

0 m/s 67 C/W

1 m/s 58 C/W

2.5 m/s 53 C/W

8-layer (4.5 in  3 in)

0 m/s 100 C/W

1 m/s 79 C/W

2.5 m/s 71 C/W

jc thermal resistance junction-to-case 15 C/W

jb thermal resistance junction-to-board 19 C/W

LQFP64

ja thermal resistance 
junction-to-ambient JEDEC (4.5 in  4 in)

0 m/s 58 C/W

1 m/s 51 C/W

2.5 m/s 47 C/W

8-layer (4.5 in  3 in)

0 m/s 81 C/W

1 m/s 66 C/W

2.5 m/s 60 C/W

Tj Tamb PD Rth j a–  +=
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NXP Semiconductors LPC11E6x
32-bit ARM Cortex-M0+ microcontroller
IDD supply current Sleep mode;

system clock = 12 MHz; default 
mode; VDD = 3.3 V

[2][3][4]

[6][7]
- 1.2 - mA

system clock = 12 MHz; 
low-current mode; VDD = 3.3 V

[2][3][4]

[6][7]
- 0.8 - mA

system clock = 50 MHz; default 
mode; VDD = 3.3 V

[2][3][9]

[6][7]
- 3.3 - mA

system clock = 50 MHz; 
low-current mode; VDD = 3.3 V

[2][3][9]

[6][7]
- 2.8 - mA

IDD supply current Deep-sleep mode; 
VDD = 3.3 V; 

Tamb = 25 C

[2][3][10] - 275 350 A

Tamb = 105 C - - 640 A

IDD supply current Power-down mode; 
VDD = 3.3 V

Tamb = 25 C

[2][3][10] - 5 22 A

Tamb = 105 C - - 130 A

IDD supply current Deep power-down mode; VDD = 
3.3 V; VBAT = 0 or VBAT = 3.0 V

RTC oscillator running

Tamb = 25 C

[2][11]

- 1.2 5 A

Tamb = 105 C - - 14

RTC oscillator input grounded [2][11] - 550 - nA

IBAT battery supply current Deep power-down mode; VDD = 
VDDA = 3.3 V; VBAT = 3.0 V; 

RTC oscillator running

- 0 - -

RTC off - 0 - -

IBAT battery supply current VDD = VDDA = 0 V; VBAT = 3.0 V

RTC oscillator running - 1.2 - A

Standard port pins configured as digital pins, RESET; see Figure 13

IIL LOW-level input current VI = 0 V; on-chip pull-up resistor 
disabled

- 0.5 10 nA

IIH HIGH-level input 
current

VI = VDD; on-chip pull-down 
resistor disabled

- 0.5 10 nA

IOZ OFF-state output 
current

VO = 0 V; VO = VDD; on-chip 
pull-up/down resistors disabled

- 0.5 10 nA

VI input voltage VDD  2.4 V; 5 V tolerant pins [13]

[14]
0 - 5 V

VDD = 0 V 0 - 3.6 V

VO output voltage output active 0 - VDD V

VIH HIGH-level input 
voltage

0.7 VDD - - V

VIL LOW-level input voltage - - 0.3 VDD V

Vhys hysteresis voltage 0.05 VDD - - V

Table 8. Static characteristics …continued
Tamb = 40 C to +105 C, unless otherwise specified.

Symbol Parameter Conditions Min Typ[1] Max Unit
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[15] Allowed as long as the current limit does not exceed the maximum current allowed by the device.

[16] Pull-up and pull-down currents are measured across the weak internal pull-up/pull-down resistors. See Figure 13.

[17] To VSS.

[18] The parameter values specified are simulated and absolute values.

[19] The input voltage of the RTC oscillator is limited as follows: Vi(rtcx), Vo(rtcx) < max(VBAT, VDD).

[20] Including bonding pad capacitance.

 

Fig 13. Pin input/output current measurement
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Conditions: VDD = 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 IDD versus temperature 

Conditions: VDD = 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 IDD versus temperature for different system 
clock frequencies
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[1] Typical ratings are not guaranteed. The values listed are at nominal supply voltages.

[2] The typical frequency spread over processing and temperature (Tamb = 40 C to +105 C) is 40 %.

[3] See the LPC11E6x user manual.

12.4 I/O pins
 

[1] Applies to standard port pins and RESET pin.

12.5 I2C-bus
 

Table 14. Dynamic characteristics: WatchDog oscillator

Symbol Parameter Conditions Min Typ[1] Max Unit

fosc(int) internal oscillator 
frequency

DIVSEL = 0x1F, FREQSEL = 0x1 
in the WDTOSCCTRL register; 

[2][3] - 9.4 - kHz

DIVSEL = 0x00, FREQSEL = 0xF 
in the WDTOSCCTRL register

[2][3] - 2300 - kHz

Table 15. Dynamic characteristics: I/O pins[1]

Tamb = 40 C to +105 C; 3.0 V  VDD   3.6 V.

Symbol Parameter Conditions Min Typ Max Unit

tr rise time pin configured as output 3.0 - 5.0 ns

tf fall time pin configured as output 2.5 - 5.0 ns

Table 16. Dynamic characteristic: I2C-bus pins[1]

Tamb = 40 C to +105 C.[2] 

Symbol Parameter Conditions Min Max Unit

fSCL SCL clock 
frequency

Standard-mode 0 100 kHz

Fast-mode 0 400 kHz

Fast-mode Plus; on 
pins PIO0_4 and 
PIO0_5

0 1 MHz

tf fall time [4][5][6][7] of both SDA and 
SCL signals

Standard-mode

- 300 ns

Fast-mode 20 + 0.1  Cb 300 ns

Fast-mode Plus; 
on pins PIO0_4 
and PIO0_5

- 120 ns

tLOW LOW period of 
the SCL clock

Standard-mode 4.7 - s

Fast-mode 1.3 - s

Fast-mode Plus; on 
pins PIO0_4 and 
PIO0_5

0.5 - s

tHIGH HIGH period of 
the SCL clock

Standard-mode 4.0 - s

Fast-mode 0.6 - s

Fast-mode Plus; on 
pins PIO0_4 and 
PIO0_5

0.26 - s
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[1] See the I2C-bus specification UM10204 for details.

[2] Parameters are valid over operating temperature range unless otherwise specified. 

[3] tHD;DAT is the data hold time that is measured from the falling edge of SCL; applies to data in transmission 
and the acknowledge.

[4] A device must internally provide a hold time of at least 300 ns for the SDA signal (with respect to the 
VIH(min) of the SCL signal) to bridge the undefined region of the falling edge of SCL.

[5] Cb = total capacitance of one bus line in pF.

[6] The maximum tf for the SDA and SCL bus lines is specified at 300 ns. The maximum fall time for the SDA 
output stage tf is specified at 250 ns. This allows series protection resistors to be connected in between the 
SDA and the SCL pins and the SDA/SCL bus lines without exceeding the maximum specified tf.

[7] In Fast-mode Plus, fall time is specified the same for both output stage and bus timing. If series resistors 
are used, designers should allow for this when considering bus timing.

[8] The maximum tHD;DAT could be 3.45 s and 0.9 s for Standard-mode and Fast-mode but must be less than 
the maximum of tVD;DAT or tVD;ACK by a transition time (see UM10204). This maximum must only be met if 
the device does not stretch the LOW period (tLOW) of the SCL signal. If the clock stretches the SCL, the 
data must be valid by the set-up time before it releases the clock.

[9] tSU;DAT is the data set-up time that is measured with respect to the rising edge of SCL; applies to data in 
transmission and the acknowledge.

[10] A Fast-mode I2C-bus device can be used in a Standard-mode I2C-bus system but the requirement 
tSU;DAT = 250 ns must then be met. This will automatically be the case if the device does not stretch the 
LOW period of the SCL signal. If such a device does stretch the LOW period of the SCL signal, it must 
output the next data bit to the SDA line tr(max) + tSU;DAT = 1000 + 250 = 1250 ns (according to the 
Standard-mode I2C-bus specification) before the SCL line is released. Also the acknowledge timing must 
meet this set-up time.

 

tHD;DAT data hold time [3][4][8] Standard-mode 0 - s

Fast-mode 0 - s

Fast-mode Plus; on 
pins PIO0_4 and 
PIO0_5

0 - s

tSU;DAT data set-up 
time 

 

[9][10] Standard-mode 250 - ns

Fast-mode 100 - ns

Fast-mode Plus; on 
pins PIO0_4 and 
PIO0_5

50 - ns

Table 16. Dynamic characteristic: I2C-bus pins[1]

Tamb = 40 C to +105 C.[2] 

Symbol Parameter Conditions Min Max Unit
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12.6 SSP interface
 

[1] Tcy(clk) = (SSPCLKDIV  (1 + SCR)  CPSDVSR) / fmain. The clock cycle time derived from the SPI bit rate Tcy(clk) is a function of the 
main clock frequency fmain, the SPI peripheral clock divider (SSPCLKDIV), the SPI SCR parameter (specified in the SSP0CR0 register), 
and the SPI CPSDVSR parameter (specified in the SPI clock prescale register).

[2] Tamb = 40 C to 105 C; 2.4 V  VDD  3.6 V.

[3] Tcy(clk) = 12  Tcy(PCLK).

[4] Tamb = 25 C; for normal voltage supply range: VDD = 3.3 V.

 

Table 17. Dynamic characteristics of SPI pins in SPI mode

Symbol Parameter Conditions Min Typ Max Unit

SPI master (in SPI mode)

Tcy(clk) clock cycle time full-duplex mode [1] 50 - - ns

when only transmitting [1] 40 ns

tDS data set-up time in SPI mode [2] 15 - - ns

tDH data hold time in SPI mode [2] 0 - - ns

tv(Q) 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)

Tcy(PCLK) PCLK cycle time 20 - - ns

tDS data set-up time in SPI mode [3][4] 0 - - ns

tDH data hold time in SPI mode [3][4] 3  Tcy(PCLK) + 4 - - ns

tv(Q) data output valid time in SPI mode [3][4] - - 3  Tcy(PCLK) + 11 ns

th(Q) data output hold time in SPI mode [3][4] - - 2  Tcy(PCLK) + 5 ns

Fig 32. SSP master timing in SPI mode
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14. Application information

14.1 ADC usage notes

The following guidelines show how to increase the performance of the ADC in a noisy 
environment beyond the ADC specifications listed in Table 22:

• The ADC input trace must be short and as close as possible to the LPC11E6x chip.

• The ADC input traces must be shielded from fast switching digital signals and noisy 
power supply lines.

• If the ADC and the digital core share the power supply, the power supply line must be 
adequately filtered.

• To improve the ADC performance in a very noisy environment, put the device in Sleep 
mode during the ADC conversion.

14.2 Typical wake-up times
 

[1] The wake-up time measured is the time between when a GPIO input pin is triggered to wake up the device 
from the low-power modes and from when a GPIO output pin is set in the interrupt service routine (ISR) 
wake-up handler.

[2] IRC enabled, all peripherals off.

VDDA = 3.3 V; measured on a typical silicon sample.

Fig 37. Typical LLS fit of the temperature sensor output voltage

Table 25. Typical wake-up times
VDD = 3.3 V; Tamb = 25 °C.

Power modes Wake-up time

Sleep mode (12 MHz)[1][2] 2.6 s

Deep-sleep mode[1][3] 4.4 s

Power-down mode[1][3] 86.8 s

Deep Power-down mode[4] 276 s
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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.

14.3 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 Cg which attenuates the input voltage by a factor Ci/(Ci + Cg). In slave 
mode, a minimum of 200 mV(RMS) is needed. 

 

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 CX1 and CX2 must be connected externally in case of fundamental 
mode oscillation (the fundamental frequency is represented by L, CL and RS). 
Capacitance CP in Figure 39 represents the parallel package capacitance and should not 
be larger than 7 pF. Parameters FOSC, CL, RS and CP are supplied by the crystal 
manufacturer (see Table 26).

Fig 38. Slave mode operation of the on-chip oscillator
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14.7 Termination of unused pins

Table 28 shows how to terminate pins that are not used in the application. In many cases, 
unused pins should be connected externally or configured correctly by software to 
minimize the overall power consumption of the part.

Unused pins with GPIO function should be configured as outputs set to LOW with their 
internal pull-up disabled. To configure a GPIO pin as output and drive it LOW, select the 
GPIO function in the IOCON register, select output in the GPIO DIR register, and write a 0 
to the GPIO PORT register for that pin. Disable the pull-up in the pin’s IOCON register.

In addition, it is recommended to configure all GPIO pins that are not bonded out on 
smaller packages as outputs driven LOW with their internal pull-up disabled.

 

[1] I = Input, O = Output, IA = Inactive (no pull-up/pull-down enabled), F = floating, PU = Pull-Up.

Table 28. Termination of unused pins

Pin Default 
state[1]

Recommended termination of unused pins

RESET/PIO0_0 I; PU In an application that does not use the RESET pin or its GPIO function, the 
termination of this pin depends on whether Deep power-down mode is used:

• Deep power-down used: Connect an external pull-up resistor and keep pin in 
default state (input, pull-up enabled) during all other power modes.

• Deep power-down not used and no external pull-up connected: can be left 
unconnected if internal pull-up is disabled and pin is driven LOW and 
configured as output by software.

all PIOn_m (not 
open-drain)

I; PU Can be left unconnected if driven LOW and configured as GPIO output with pull-up 
disabled by software.

PIOn_m (I2C open-drain) IA Can be left unconnected if driven LOW and configured as GPIO output by software.

RSTOUT IA; O Can be left unconnected. Not configurable by software.

RTCXIN - Connect to ground. When grounded, the RTC oscillator is disabled.

RTCXOUT - Can be left unconnected.

VREFP - Tie to VDD.

VREFN - Tie to VSS.

VDDA - Tie to VDD.

VBAT - Tie to VDD if no external battery connected.

VSSA - Tie to VSS.
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20. Legal information

20.1 Data sheet status
 

[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”. 

[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.

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.

Document status[1][2] Product status[3] Definition

Objective [short] data sheet Development This document contains data from the objective specification for product development. 

Preliminary [short] data sheet Qualification This document contains data from the preliminary specification. 

Product [short] data sheet Production This document contains the product specification. 
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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) 

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.

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

I2C-bus  — logo is a trademark of NXP B.V.

21. Contact information

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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