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NXP Semiconductors LPC1311/13/42/43

LPC1311_13_42_43

32-bit ARM Cortex-M3 microcontroller

Serial interfaces:
@ USB 2.0 full-speed device controller with on-chip PHY for device (LPC1342/43

only).
€@ UART with fractional baud rate generation, modem, internal FIFO, and
RS-485/EI1A-485 support.

@ SSP controller with FIFO and multi-protocol capabilities.
# Additional SSP controller on LPC1313FBD48/01.

@ 12C-bus interface supporting full I2C-bus specification and Fast-mode Plus with a
data rate of 1 Mbit/s with multiple address recognition and monitor mode.

Other peripherals:

@ Up to 42 General Purpose I/O (GPIO) pins with configurable pull-up/pull-down
resistors.

@ Four general purpose counter/timers with a total of four capture inputs and 13
match outputs.

€ Programmable WatchDog Timer (WDT).

@ Programmable Windowed Watchdog Timer (WWDT) on LPC1311/01 and
LPC1313/01.

@ System tick timer.

Serial Wire Debug and Serial Wire Trace port.

High-current output driver (20 mA) on one pin.

High-current sink drivers (20 mA) on two 12C-bus pins in Fast-mode Plus.

Integrated PMU (Power Management Unit) to minimize power consumption during
Sleep, Deep-sleep, and Deep power-down modes.

Power profiles residing in boot ROM allowing to optimize performance and minimize
power consumption for any given application through one simple function call.
(LPC1300L series, on LPC1311/01 and LPC1313/01 only.)

Three reduced power modes: Sleep, Deep-sleep, and Deep power-down.
Single power supply (2.0 V to 3.6 V).

10-bit ADC with input multiplexing among 8 pins.

GPIO pins can be used as edge and level sensitive interrupt sources.

Clock output function with divider that can reflect the system oscillator clock, IRC
clock, CPU clock, or the watchdog clock.

Processor wake-up from Deep-sleep mode via a dedicated start logic using up to 40 of
the functional pins.

Brownout detect with four separate thresholds for interrupt and one threshold for
forced reset (four thresholds for forced reset on the LPC1311/01 and LPC1313/01
parts).

Power-On Reset (POR).

Integrated oscillator with an operating range of 1 MHz to 25 MHz.

12 MHz internal RC oscillator trimmed to 1 % accuracy over the entire temperature
and voltage range that can optionally be used as a system clock.

Programmable watchdog oscillator with a frequency range of 7.8 kHz to 1.8 MHz.

System PLL allows CPU operation up to the maximum CPU rate without the need for a
high-frequency crystal. May be run from the system oscillator or the internal RC
oscillator.

For USB (LPC1342/43), a second, dedicated PLL is provided.
Code Read Protection (CRP) with different security levels.
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32-bit ARM Cortex-M3 microcontroller

5. Block diagram
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(1) LPC1342/43 only.

(2) LQFP48 package only.

(3) On LPC1313FBD48/01 only.

(4) Windowed WatchDog Timer (WWDT) on LPC1311/01 and LPC1313/01 only.

Fig 1. Block diagram
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LPC1311/13/42/43

6. Pinning information

32-bit ARM Cortex-M3 microcontroller

6.1 Pinning
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Vpp [8 ] 29] SWCLK/PIOO_10/SCK0/CT16B0_MAT2

PIO1_8/CT16B1_CAPO [ 9 |
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PI02_8 [12]

/
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27] PIOO_8/MISO0/CT16B0_MATO

26] PI02_2/DCD
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Fig 2. LPC1342/43 LQFP48 package
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LPC1311_13_42_43
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LPC1311/13/42/43

32-bit ARM Cortex-M3 microcontroller
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Fig 5. LPC1311/13 HVQFN33 package
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R/PIO1_0/AD1/CT32B1_CAPO
R/PI0O0_11/AD0/CT32B0_MAT3
PIO1_10/AD6/CT16B1_MAT1
SWCLK/PIO0_10/SCK0/CT16B0_MAT2
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32-bit ARM Cortex-M3 microcontroller

7. Functional description

LPC1311_13_42_43

7.1

7.2

7.3

7.4

7.5

Architectural overview

The ARM Cortex-M3 includes three AHB-Lite buses: the system bus, the I-code bus, and
the D-code bus (see Figure 1). The I-code and D-code core buses are faster than the
system bus and are used similarly to TCM interfaces: one bus dedicated for instruction
fetch (I-code) and one bus for data access (D-code). The use of two core buses allows for
simultaneous operations if concurrent operations target different devices.

ARM Cortex-M3 processor

The ARM Cortex-M3 is a general purpose, 32-bit microprocessor, which offers high
performance and very low power consumption. The ARM Cortex-M3 offers many new
features, including a Thumb-2 instruction set, low interrupt latency, hardware multiply and
divide, interruptible/continuable multiple load and store instructions, automatic state save
and restore for interrupts, tightly integrated interrupt controller, and multiple core buses
capable of simultaneous accesses.

Pipeline techniques are employed so that all parts of the processing and memory systems
can operate continuously. Typically, while one instruction is being executed, its successor
is being decoded, and a third instruction is being fetched from memory.

The ARM Cortex-M3 processor is described in detail in the Cortex-M3 Technical
Reference Manual which is available on the official ARM website.

On-chip flash program memory

The LPC1311/13/42/43 contain 32 kB (LPC1313 and LPC1343), 16 kB (LPC1342), or
8 kB (LPC1311) of on-chip flash memory.

On-chip SRAM

The LPC1311/13/42/43 contain a total of 8 kB (LPC1343 and LPC1313) or 4 kB (LPC1342
and LPC1311) on-chip static RAM memory.

Memory map

The LPC1311/13/42/43 incorporate several distinct memory regions. Figure 6 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 peripheral area is 2 MB in size and is divided to allow for up to 128 peripherals.
The APB 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 allows simplifying the
address decoding for each peripheral.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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7.6.1

7.6.2

7.7

7.8

7.8.1

LPC1311_13_42_43

32-bit ARM Cortex-M3 microcontroller

Features

* Controls system exceptions and peripheral interrupts.

* Onthe LPC1311/13/42/43, the NVIC supports up to 17 vectored interrupts. In
addition, up to 40 of the individual GPIO inputs are NVIC-vector capable.

¢ 8 programmable interrupt priority levels, with hardware priority level masking
* Relocatable vector table.
e Software interrupt generation.

Interrupt sources

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

Any GPIO pin (total of up to 42 pins) regardless of the selected function, can be
programmed to generate an interrupt on a level, or rising edge or falling edge, or both.

IOCONFIG block

The IOCONFIG 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.

Peripherals should be connected to the appropriate pins prior to being activated and prior
to any related interrupt(s) being enabled. Activity of any enabled peripheral function that is
not mapped to a related pin should be considered undefined.

Fast general purpose parallel I/0

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.

LPC1311/13/42/43 use accelerated GPIO functions:
* GPIO block is a dedicated AHB peripheral so that the fastest possible I/O timing can
be achieved.
¢ Entire port value can be written in one instruction.

Additionally, any GPIO pin (total of up to 42 pins) providing a digital function can be
programmed to generate an interrupt on a level, a rising or falling edge, or both.

Features
¢ Bit level port registers allow a single instruction to set or clear any number of bits in
one write operation.
* Direction control of individual bits.

¢ All I/O default to inputs with pull-up resistors enabled after reset with the exception of
the 12C-bus pins PIO0_4 and PIO0_5.

¢ Pull-up/pull-down resistor configuration can be programmed through the IOCONFIG
block for each GPIO pin.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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7.17

7.17.1

7.18

7.18.1

LPC1311_13_42_43

32-bit ARM Cortex-M3 microcontroller

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

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

Windowed WatchDog Timer (WWDT)
Remark: The windowed watchdog timer is available on parts LPC1311/01 and
LPC1313/01.

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

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

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

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

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

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

* Selectable time period from (T¢ywbcLk) X 256 X 4) to (TeywbcLk) X 224 x 4) in
multiples of TcywpcLk) X 4.

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

Clocking and power control

Integrated oscillators

The LPC1311/13/42/43 include three independent oscillators. These are the system
oscillator, the Internal RC oscillator (IRC), and the watchdog oscillator. Each oscillator can
be used for more than one purpose as required in a particular application.

Following reset, the LPC1311/13/42/43 will operate from the internal RC oscillator until
switched by software. This allows systems to operate without any external crystal and the
bootloader code to operate at a known frequency.

See Figure 7 for an overview of the LPC1311/13/42/43 clock generation.
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LPC1311_13_42_43

7.20

32-bit ARM Cortex-M3 microcontroller

The vector table may be located anywhere within the bottom 1 GB of Cortex-M3 address
space. The vector table must be located on a 256 word boundary.

Emulation and debugging

Debug functions are integrated into the ARM Cortex-M3. Serial wire debug is supported.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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32-bit ARM Cortex-M3 microcontroller

Table 7. Static characteristics ...continued
Tamb = —40 °C to +85 °C, unless otherwise specified.

Symbol Parameter Conditions
Vo output voltage output active
\m HIGH-level input
voltage
Vi LOW:-level input voltage
Vhys hysteresis voltage
VoH HIGH-level output 25V <Vpp<3.6V;lopy=-4mA
voltage 20V <Vpp <25 V: loy = -3 MA
VoL LOW:-level output 25V <Vpp<3.6V;lgr=4mA
voltage 20V <Vpp <2.5V: lo, =3 MA
lon HIGH-level output 25V<Vpp<3.6V;
current Vo =Vpp—-0.4V

20V <Vpp <25V,
VOH = VDD -04V

loL LOW:-level output 25V <Vpp<36V; Vo =04V
current 2.0V <Vpp <2.5V: Vo= 0.4V
loHs HIGH-level short-circuit Voy =0V [15]
output current
loLs LOW-level short-circuit Vo, = Vpp [15]
output current
lod pull-down current V=5V
lou pull-up current Vi=0V
Vop<V,<5V
High-drive output pin (PIO0_7); see Figure 19 and Figure 21
I LOW:-level input current V| = 0 V; on-chip pull-up resistor
disabled
iy HIGH-level input V| = Vpp; on-chip pull-down resistor
current disabled
loz OFF-state output Vo =0V, Vo = Vpp; on-chip
current pull-up/down resistors disabled
V| input voltage pin configured to provide a digital [12][13]
function [14]
Vo output voltage output active
ViH HIGH-level input
voltage
Vi LOW:-level input voltage
Vhys hysteresis voltage
Von HIGH-level output 25V <Vpp<3.6V;loy=-20mA
voltage 2.0V <Vpp <25V loy =-12 mA
VoL LOW:-level output 25V <Vpp<3.6V;lg.=4mA
voltage 2.0V <Vpp <25Vl =3 mA

LPC1311_13_42_43 All information provided in this document is subject to legal disclaimers.

Min

0.7Vop

10
-15

0.7Vop

0.4
Vpp — 0.4
Vpp — 0.4

Typll

0.5
0.5

0.5

Max

Vbp

0.3Vpp

0.4
0.4

10

10

10

5.0

Vbp

0.3Vpp

0.4
0.4

Unit

mA
mA
mA

mA

HA
HA
HA

nA

nA

nA

< <

< <K < <K< <K< KL<
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32-bit ARM Cortex-M3 microcontroller

Table 7. Static characteristics ...continued
Tamb = —40 °C to +85 °C, unless otherwise specified.

Symbol Parameter Conditions
loH HIGH-level output 25V<Vpp<36V,
current Vou=Vpp-04V

2.0V <Vpp<25V;
Von=Vpp—-0.4V,

loL LOW-level output 25V<Vpp<36V; Vo =04V
current 2.0V <Vpp<25V: Vo =04V
lod pull-down current V=5V
lou pull-up current Vi=0V
Vpp<V,<5V
I2C-bus pins (PIO0_4 and PIOO0_5); see Figure 20
\m HIGH-level input
voltage
Vi LOW-level input voltage
Vhys hysteresis voltage
loL LOW-level output VoL = 0.4 V; I2C-bus pins configured
current as standard mode pins

25V<Vpp<3.6V
20V<Vpp<25V

loL LOW-level output VoL = 0.4 V; I2C-bus pins configured
current as Fast-mode Plus pins

25V<Vpp<36V
20V<Vpp<25V
I input leakage current V| =Vpp [16]
V=5V
Oscillator pins
Vixtal) crystal input voltage
Voxta)  Crystal output voltage
USB pins (LPC1342/43 only)

loz OFF-state output 0V<V, <33V [17]
current

VBus bus supply voltage [17]

Vp differential input |(D+) — (D) a7
sensitivity voltage

Vewm differential common includes Vp, range [17]
mode voltage range

Vinrs)se  Single-ended receiver [17]
switching threshold
voltage

VoL LOW-level output for low-/full-speed,; [17]
voltage RLof 1.5kQto 3.6V

LPC1311_13_42_43 All information provided in this document is subject to legal disclaimers.

Min
20

12

10
-15

0.7Vop

35
3.0

20
16

-0.5
-0.5

0.2

0.8

0.8

Typll

0.05Vpp

10

+1.8
+1.8

Max Unit
- mA
- mA
- mA
- mA
150 A
-85 A
0 LA
- \Y
0.3Vpp \

- \Y

- mA
- mA
- mA
4 HA
22 UA
+1.95 \
+1.95 \Y
+10 A
5.25 \

- \Y
2.5 \Y
2.0 \
0.18 \Y
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32-bit ARM Cortex-M3 microcontroller

9.1 BOD static characteristics for LPC1300 series
Remark: Applies to parts LPC1311/13/42/43 and all their packages.

Table 9. BOD static characteristics[tl

Tamb = 25 °C.
Symbol Parameter Conditions Min Typ Max Unit
Vin threshold voltage interrupt level O
assertion - 1.69 - \%
de-assertion - 1.84 - \Y,

interrupt level 1
assertion - 2.29 - \Y,
de-assertion - 2.44 - \%
interrupt level 2

assertion - 2.59 - \%

de-assertion - 2.74 - \Y,
interrupt level 3

assertion - 2.87 - \Y,

de-assertion - 2.98 - \%
reset level O

assertion - 1.49 - \%

de-assertion - 1.64 - \Y,

[1] Interrupt levels are selected by writing the level value to the BOD control register BODCTRL, see LPC13xx
user manual.
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LPC1311_13_42_43

32-bit ARM Cortex-M3 microcontroller

9.2 BOD static characteristics for LPC1300L series (LPC1311/01 and
LPC1313/01)

Remark: Applies to parts LPC1311/01 and LPC1313/01 and all packages.

9.3

Table 10. BOD static characteristics[ll
Tamb = 25 °C.
Symbol Parameter Conditions Min Typ Max Unit
Vih threshold voltage interrupt level O
assertion - 1.65 - \Y,
de-assertion - 1.80 - \%
interrupt level 1
assertion - 2.22 - \%
de-assertion - 2.35 - \%
interrupt level 2
assertion - 2.52 - \%
de-assertion - 2.66 - \%
interrupt level 3
assertion - 2.80 - \%
de-assertion - 2.90 - \%
reset level 0
assertion - 1.46 - \%
de-assertion - 1.63 - \%
reset level 1
assertion - 2.06 - \%
de-assertion - 2.15 - \Y,
reset level 2
assertion - 2.35 - \Y,
de-assertion - 2.43 - \%
reset level 3
assertion - 2.63 - \%
de-assertion - 2.71 - \Y,

[1] Interrupt levels are selected by writing the level value to the BOD control register BODCTRL, see LPC13xx
user manual.

Power consumption for LPC1300 series

Remark: Applies to parts LPC1311/13/42/43 and all their packages.

Power measurements in Active, Sleep, and Deep-sleep modes were performed under the

following conditions (see LPC13xx user manual):

¢ Configure all pins as GPIO with pull-up resistor disabled in the IOCONFIG block.

¢ Configure GPIO pins as outputs using the GPIOnDIR registers.

¢ Write O to all GPIOnDATA registers to drive the outputs LOW.

All information provided in this document is subject to legal disclaimers.
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002aae995

10
Ibb 72 MHz
(mA)
8
48 MHz
6
36 MHz
4 24 MHz
12 MHz
2
0
-40 -15 10 35 60 85

temperature (°C)

Conditions: Vpp = 3.3 V; Sleep mode entered from flash; internal pull-up resistors disabled; system
oscillator and system PLL enabled; IRC, BOD disabled; all peripherals disabled in the
SYSAHBCLKCTRL register (SYSAHBCLKCTRL = 0x1F); all peripheral clocks disabled; USB_DP
and USB_DM pulled LOW externally (LPC1342/43).

Fig 11. Typical supply current versus temperature in Sleep mode (LPC1311/13/42/43)

002aae998

80
IpD
(uA)

60 Vpp =3.6V
3.3V
20V

//
//
20
0
-40 -15 10 35 60 85

temperature (°C)

Conditions: BOD disabled; all oscillators and analog blocks turned off in the PDSLEEPCFG
register; PDSLEEPCFG = 0x0000 OFFF; USB_DP and USB_DM pulled LOW externally
(LPC1342/43).

Fig 12. Typical supply current versus temperature in Deep-sleep mode (analog blocks
disabled; LPC1311/13/42/43)
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80 ‘ 002aae989
g T=85°C
P 25°C
(uA) s
) —
40 /
20 /
0
0 1 2 3 4 5
Vi (V)
Conditions: Vpp = 3.3 V; standard port pins.
Fig 24. Typical pull-down current lpg versus input voltage V;
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\ Tey(clk) Lelk(H) Lelk(L)
SCK (CPOL = 0) \
SCK (CPOL = 1) \ /
_ Ips tpH
MOSI X DATA VALID * DATA VALID (
tvQ) —| |[+— ﬂ‘ -~ thQ) CPHA=1
MISO X DATA VALID ) DATA VALID
ips tDH
MOSI x DATA VALID DATA VALID )
Q) 4‘ -~ ‘ 4‘ ~— hQ) CPHA=0
MISO x DATA VALID ) DATA VALID

002a2e830

Fig 30. SSP slave timing in SPI mode
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13. Soldering
Footprint information for reflow soldering of LQFP48 package SOT313-2
Hx
Gx
| P2 |- —{P1 = (0.125)»‘ -
l= gl o ' T I|__|I__||_"'_"__I|'_I
A gaana a0
aagagngnagng.
! 1
2 22!
ez )
Pl 1ZZZ)
222 2!
r——— [l
ez L2
] [
ez (24
gy i
A e i
—-=3 = B A
y y :_ _ y y
22 2
ez 72!
] .
222 22,
g -
ez P22
—IZ32 [
! I
Leree 1l
I I
I I
i | I I ! | 1Zl I
¢ aeaaRnasna0
Bx
Ax
Generic footprint pattern
Refer to the package outline drawing for actual layout
% solder land
---- occupied area
DIMENSIONS in mm
P1 P2 AX Ay Bx By C D1 D2 Gx Gy Hx Hy
0.500 0.560 10.350 10.350 7.350 7.350 1.500 0.280 0.500 7.500 7.500 10.650 10.650 of313-2 fr
Fig 40. Reflow soldering of the LQFP48 package
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Footprint information for reflow soldering of HYQFN33 package

OID = 8.20 OA

«———————PID=725 PA+OA —————
~—— OwDtot = 5.10 OA ———

«——— evia=425—»

. 020SR
chamfer (4x)
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%]
[ 8
[ -
- —wum 1l
w o
< 8 2 % g 2 2 o S )
s 3 %) R @ o +* 0O
S 2 9 g 9. 8o § g
8§ 6 © &« W <~ 2 T 38
=T sy |5 R
w g o Y2 s—' T 0 W ow
o = o i [} S w §
o n Q o
=)
'
t
SPD = 1.00 SP < 0.45 DM
~<—| GapD = 0.70 SP
-— evia =2.40 »‘ B-side
SDhtot = 2.70 SP
Solder resist
455 SR covered via
<«————DHS=48CU——» —=| |« 0.30 PH
«——1bD=580CU ———» — -— 0.60 SR cover
~— lab=795CU ——————————» — < 0.60 CU

(A-side fully covered)
number of vias: 20

% solder land
@ solder paste deposit P solder resist

-l Remark:
---- occupied area Dimensions in mm Stencil thickness: 0.125 mm 00laaol34

solder land plus solder paste

Fig 41. Reflow soldering of the HVQFN33 package
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Table 24. Abbreviations

Acronym
A/D
ADC
AHB
AMBA
APB
BOD
EOP
ETM
FIFO
GPIO
HID
I/0
LSB
MSC
PHY
PLL
SEO
SPI
SSI
SSP
SoF
TCM
TTL
UART
usB

LPC1311_13_42_43

Description

Analog-to-Digital
Analog-to-Digital Converter
Advanced High-performance Bus
Advanced Microcontroller Bus Architecture
Advanced Peripheral Bus
BrownOut Detection

End Of Packet

Embedded Trace Macrocell
First-In, First-Out

General Purpose Input/Output
Human Interface Device
Input/Output

Least Significant Bit

Mass Storage Class

Physical Layer

Phase-Locked Loop

Single Ended Zero

Serial Peripheral Interface

Serial Synchronous Interface
Synchronous Serial Port
Start-of-Frame

Tightly-Coupled Memory
Transistor-Transistor Logic
Universal Asynchronous Receiver/Transmitter
Universal Serial Bus
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32-bit ARM Cortex-M3 microcontroller

16.1 Data sheet status

Document status!1l(2] Product status3 Definition

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

Product [short] data sheet Production

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.

[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.

16.2 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
maodifications 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.

16.3 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.

LPC1311_13_42_43

All information 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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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section ‘Legal information’.
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