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NXP Semiconductors LPC11U3x

32-bit ARM Cortex-MO microcontroller

@ 4 kB on-chip EEPROM data memory; byte erasable and byte programmabile;
on-chip API support.

€ Up to 12 kB SRAM data memory.
@ 16 kB boot ROM.

@ In-System Programming (ISP) and In-Application Programming (IAP) via on-chip
bootloader software.

€ ROM-based USB drivers. Flash updates via USB supported.
€ ROM-based 32-bit integer division routines.
B Debug options:
@ Standard JTAG (Joint Test Action Group) test interface for BSDL (Boundary Scan
Description Language).
@ Serial Wire Debug.
B Digital peripherals:
€ Up to 54 General Purpose I/0 (GPIO) pins with configurable pull-up/pull-down
resistors, repeater mode, and open-drain mode.
@ Up to 8 GPIO pins can be selected as edge and level sensitive interrupt sources.

€ Two GPIO grouped interrupt modules enable an interrupt based on a
programmable pattern of input states of a group of GPIO pins.

@ High-current source output driver (20 mA) on one pin.
@ High-current sink driver (20 mA) on true open-drain pins.

@ Four general purpose counter/timers with a total of up to 8 capture inputs and 13
match outputs.

€ Programmable Windowed WatchDog Timer (WWDT) with a dedicated, internal
low-power WatchDog Oscillator (WDO).

B Analog peripherals:

€ 10-bit ADC with input multiplexing among eight pins.
B Serial interfaces:

@ USB 2.0 full-speed device controller.

€ USART with fractional baud rate generation, internal FIFO, a full modem control
handshake interface, and support for RS-485/9-bit mode and synchronous mode.
USART supports an asynchronous smart card interface (ISO 7816-3).

@ Two SSP controllers with FIFO and multi-protocol capabilities.

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

B |/O Handler for hardware emulation of serial interfaces and DMA; supported through
software libraries. (LPC11U37HFBD64/401 only.)

B Clock generation:

@ Crystal Oscillator with an operating range of 1 MHz to 25 MHz (system oscillator).

€ 12 MHz high-frequency Internal RC oscillator (IRC) that can optionally be used as
a system clock.

@ Internal low-power, low-frequency WatchDog Oscillator (WDO) with programmable
frequency output.

@ PLL allows CPU operation up to the maximum CPU rate with the system oscillator
or the IRC as clock sources.

@ A second, dedicated PLL is provided for USB.

LPC11U3X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.
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32-bit ARM Cortex-MO microcontroller

6. Pinning information

6.1 Pinning
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For parts LPC11U34FHN33/311, LPC11U34FHN33/421, LPC11U35FHN33/401, LPC11U35FHI33/501
Fig 2.  Pin configuration (HVQFN33)
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LPC11U3x

32-bit ARM Cortex-MO microcontroller
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See Table 3 for the full pin name.

Pin configuration (LQFP64)

Fig 5.
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32-bit ARM Cortex-MO microcontroller

Table 3. Pin description
Symbol v Reset Type Description
z < 3 3 state
O o a 1
O | m 'L o [
> o O o
I - — —
s | E |E |5
a & @ &
PIO0_17/RTS/ 30 A3 45 60 Bl I;PU [l/O P100_17 — General purpose digital input/output pin.
CT32B0_CAPO/SCLK - (0] RTS — Request To Send output for USART.
- | CT32B0_CAPO — Capture input O for 32-bit timer 0.
- 1/0 SCLK — Serial clock input/output for USART in
synchronous mode.
P100_18/RXD/ 31 B3 46 61 Bl I;PU |l/O P100_18 — General purpose digital input/output pin.
CT32B0_MATO - | RXD — Receiver input for USART. Used in UART ISP
mode.
- (0] CT32B0_MATO — Match output 0 for 32-bit timer O.
P1O0_19/TXD/ 32 B2 |47 62 Bl I;PU I/O  PIOO_19 — General purpose digital input/output pin.
CT32B0_MAT1 - (0] TXD — Transmitter output for USART. Used in UART
ISP mode.
- (0] CT32B0_MAT1 — Match output 1 for 32-bit timer O.
PIO0_20/CT16B1 CAPO |7 F2 9 11 Bl ;PU IO P1O0_20 — General purpose digital input/output pin.
- | CT16B1_CAPO — Capture input O for 16-bit timer 1.
PIO0_21/CT16B1_MATO/ 12 G4 17 |22 Bl ;PU |I/O PIO0_21 — General purpose digital input/output pin.
MOSI1 - O  CT16B1_MATO — Match output O for 16-bit timer 1.
- 110 MOSI1 — Master Out Slave In for SSP1.
P100_22/AD6/ 20 [E8 30 40 [ 1;PU 1O P100_22 — General purpose digital input/output pin.
CT16B1_MAT1/MISO1 - | AD6 — A/D converter, input 6.
- (0] CT16B1_MAT1 — Match output 1 for 16-bit timer 1.
- I/0 MISO1 — Master In Slave Out for SSP1.
P100_23/AD7/IOH_9 27 A5 (42 56 [ ;PU [I/O P100_23 — General purpose digital input/output pin.
- | AD7 — A/D converter, input 7.
- 1/0 IOH_9 — I/O Handler input/output 9.
(LPC11U37HFBD64/401 only.)
PIO1_0/CT32B1_MATO/ |- - - 1 Bl |;PU /O PIO1_0— General purpose digital input/output pin.
IOH_10 - O  CT32B1_MATO — Match output O for 32-bit timer 1.
- 1/0 IOH_10 — I/O Handler input/output 10.
(LPC11U37HFBD64/401 only.)
PIO1_1/CT32B1_MAT1/ |- - - 17 1 I;PU  1/O PIO1_1 — General purpose digital input/output pin.
IOH_11 - O  CT32B1_MAT1— Match output 1 for 32-bit timer 1.
- 110 IOH_11 — I/O Handler input/output 11.
(LPC11U37HFBD64/401 only.)
PIO1_2/CT32B1_MAT2/ |- - - 34 Bl ;pPU /O P1O01_2 — General purpose digital input/output pin.
IOH_12 - (0] CT32B1_MAT2 — Match output 2 for 32-bit timer 1.
- 1/0 IOH_12 — I/O Handler input/output 12.

LPC11U3X

All information provided in this document is subject to legal disclaimers.
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LPC11U3x

32-bit ARM Cortex-MO microcontroller

Table 3.  Pin description
Symbol v o | Reset Type Description
E < & © State
o8 |k |k 5]
z |E |22
25 BB
PIO1_16/RI/ - A2 48 63 Bl I;PU I/O PIO1_16 — General purpose digital input/output pin.
CT16B0_CAPO - | RI— Ring Indicator input for USART.
- | CT16B0_CAPOQO — Capture input O for 16-bit timer 0.
PIO1_17/CT16B0_CAP1l/ |- - - 23 Bl ;PU IO PIO1_17 — General purpose digital input/output pin.
RXD - | CT16B0_CAP1 — Capture input 1 for 16-bit timer 0.
- | RXD — Receiver input for USART.
PIO1_18/CT16B1_CAP1l/ |- - - 28 Bl I;PU /O P101_18 — General purpose digital input/output pin.
TXD - | CT16B1_CAP1 — Capture input 1 for 16-bit timer 1.
- (0] TXD — Transmitter output for USART.
PIOl_lglﬁ/SSELl 1 B1 2 3 B pPU 1O PIO1_19 — General purpose digital input/output pin.
- (0] DTR — Data Terminal Ready output for USART.
- I/O SSEL1 — Slave select for SSP1.
P101_20/DSR/SCK1 - H1 13 18 Bl ;PU I/O P101_20 — General purpose digital input/output pin.
- | DSR — Data Set Ready input for USART.
- 1/0 SCK1 — Serial clock for SSP1.
PIOl_21/ﬁ/MISOl - G8 26 |35 Bl I;PU |I/O PIO1_21 — General purpose digital input/output pin.
- | DCD — Data Carrier Detect input for USART.
- 11O MISO1 — Master In Slave Out for SSP1.
PIOl_22/ﬁ/MOSI1 - A7 38 51 Bl I;PU I/O P101_22 — General purpose digital input/output pin.
- | RI— Ring Indicator input for USART.
- 1/0 MOSI1 — Master Out Slave In for SSP1.
PIO1_23/CT16B1_MAT1/ |- H4 18 24 Bl |I;PU l/O PIO1_23 — General purpose digital input/output pin.
SSEL1 - O  CT16B1_MAT1 — Match output 1 for 16-bit timer 1.
- I/1O SSEL1 — Slave select for SSP1.
PIO1_24/CT32B0_MATO |- G6 21 27 Bl I;PU IO P101_24 — General purpose digital input/output pin.
- (0] CT32B0_MATO — Match output 0 for 32-bit timer O.
PIO1_25/CT32B0_MAT1 |- Al 1 2 B pPU 1O P101_25 — General purpose digital input/output pin.
- (0] CT32B0_MAT1 — Match output 1 for 32-bit timer O.
PIO1_26/CT32B0_MAT2/ |- G2 11 14 Bl ;PU IO P101_26 — General purpose digital input/output pin.
RXD/IOH_19 - O  CT32B0_MAT2 — Match output 2 for 32-bit timer .
- | RXD — Receiver input for USART.
- 1/0 IOH_19 — I/O Handler input/output 19.
(LPC11U37HFBD64/401 only.)
PIO1_27/CT32B0_MAT3/ |- G1 12 15 Bl I;PU IO P101_27 — General purpose digital input/output pin.
TXD/IOH_20 - O  CT32B0_MAT3 — Match output 3 for 32-bit timer O.
- (0] TXD — Transmitter output for USART.
- 1/0 IOH_20 — 1/0 Handler input/output 20.
(LPC11U37HFBD64/401 only.)

LPC11U3X

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

Product data sheet

Rev. 2.3 — 8 February 2017

© NXP Semiconductors N.V. 2017. All rights reserved.

15 of 77



NXP Semiconductors LPC11U3x

32-bit ARM Cortex-MO microcontroller

LPC11U3x
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Fig 6. LPC11U3x memory map

7.6 Nested Vectored Interrupt Controller (NVIC)

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

7.6.1 Features

* Controls system exceptions and peripheral interrupts.
¢ |nthe LPC11U3x, the NVIC supports 24 vectored interrupts.

LPC11U3X All information provided in this document is subject to legal disclai © NXP Semiconductors N.V. 2017. All rights reserved.
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7.8.1

7.9

7.9.1

7.9.11

7.10

LPC11U3X

32-bit ARM Cortex-MO microcontroller

Features

* GPIO pins can be configured as input or output by software.
¢ All GPIO pins default to inputs with interrupt disabled at reset.
* Pin registers allow pins to be sensed and set individually.

¢ Up to eight GPIO pins can be selected from all GPIO pins to create an edge- or
level-sensitive GPIO interrupt request.

* Any pin or pins in each port can trigger a port interrupt.

USB interface

The Universal Serial Bus (USB) is a 4-wire bus that supports communication between a
host and one or more (up to 127) peripherals. The host controller allocates the USB
bandwidth to attached devices through a token-based protocol. The bus supports
hot-plugging and dynamic configuration of the devices. The host controller initiates all
transactions.

The LPC11U3x USB interface consists of a full-speed device controller with on-chip PHY
(PHYsical layer) for device functions.

Remark: Configure the LPC11U3x in default power mode with the power profiles before
using the USB (see Section 7.18.5.1). Do not use the USB with the part in performance,
efficiency, or low-power mode.

Full-speed USB device controller

The device controller enables 12 Mbit/s data exchange with a USB Host controller. It
consists of a register interface, serial interface engine, and endpoint buffer memory. The
serial interface engine decodes the USB data stream and writes data to the appropriate
endpoint buffer. The status of a completed USB transfer or error condition is indicated via
status registers. If enabled, an interrupt is generated.

Features

* Dedicated USB PLL available.

* Fully compliant with USB 2.0 specification (full speed).

* Supports 10 physical (5 logical) endpoints including one control endpoint.

¢ Single and double buffering supported.

¢ Each non-control endpoint supports bulk, interrupt, or isochronous endpoint types.

¢ Supports wake-up from Deep-sleep mode and Power-down mode on USB activity
and remote wake-up.

* Supports SoftConnect.

I/O Handler (LPC11U37HFBD64/401 only)

The I/0O Handler is a software library-supported hardware engine for emulating serial
interfaces and off-loading the CPU for processing-intensive functions. The 1/0O Handler
can emulate, among others, DMA and serial interfaces such as UART, I12C, or 12S with no
or very low additional CPU load. The software libraries are available with supporting

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.
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32-bit ARM Cortex-MO microcontroller

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

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

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

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

7.18 Clocking and power control

7.18.1 Integrated oscillators

The LPC11U3x include three independent oscillators: 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 LPC11U3x 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 7 for an overview of the LPC11U3x clock generation.

LPC11U3X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.
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7.18.5.1

7.18.5.2

7.18.5.3

7.18.5.4

LPC11U3X

32-bit ARM Cortex-MO microcontroller

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

Power profiles

The power consumption in Active and Sleep modes can be optimized for the application
through simple calls to the power profile. The power configuration routine configures the
LPC11U3x for one of the following power modes:

¢ Default mode corresponding to power configuration after reset.

* CPU performance mode corresponding to optimized processing capability.

¢ Efficiency mode corresponding to optimized balance of current consumption and CPU
performance.

¢ Low-current mode corresponding to lowest power consumption.

In addition, the power profile includes routines to select the optimal PLL settings for a
given system clock and PLL input clock.

Remark: When using the USB, configure the LPC11U3x in Default mode.

Sleep mode

When Sleep mode is entered, the clock to the core is stopped. Resumption from the Sleep
mode does not need any special sequence but re-enabling the clock to the ARM core.

In Sleep mode, execution of instructions is suspended until either a reset or interrupt
occurs. Peripheral functions continue operation during Sleep mode and can generate
interrupts to cause the processor to resume execution. Sleep mode eliminates dynamic
power used by the processor itself, by memory systems and related controllers, and by
internal buses.

Deep-sleep mode

In Deep-sleep mode, the LPC11U3x is in Sleep-mode and all peripheral clocks and all
clock sources are off except for the IRC. The IRC output is disabled unless the IRC is
selected as input to the watchdog timer. In addition all analog blocks are shut down and
the flash is in stand-by mode. In Deep-sleep mode, the application can keep the watchdog
oscillator and the BOD circuit running for self-timed wake-up and BOD protection.

The LPC11U3x can wake up from Deep-sleep mode via reset, selected GPIO pins, a
watchdog timer interrupt, or an interrupt generating USB port activity.

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

Power-down mode

In Power-down mode, the LPC11U3x is in Sleep-mode and all peripheral clocks and all
clock sources are off except for watchdog oscillator if selected. In addition all analog
blocks and the flash are shut down. In Power-down mode, the application can keep the
BOD circuit running for BOD protection.

The LPC11U3x can wake up from Power-down mode via reset, selected GPIO pins, a
watchdog timer interrupt, or an interrupt generating USB port activity.
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7.18.5.5

7.18.6

7.18.6.1

7.18.6.2

7.18.6.3

LPC11U3X

32-bit ARM Cortex-MO microcontroller

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

Deep power-down mode

In Deep power-down mode, power is shut off to the entire chip except for the WAKEUP
pin. The LPC11U3x can wake up from Deep power-down mode via the WAKEUP pin.

The LPC11U3x can be prevented from entering Deep power-down mode by setting a lock
bit in the PMU block. Locking out Deep power-down mode enables the application to keep
the watchdog timer or the BOD running at all times.

When entering Deep power-down mode, an external pull-up resistor is required on the
WAKEUP pin to hold it HIGH. Pull the RESET pin HIGH to prevent it from floating while in
Deep power-down mode.

System control

Reset

Reset has four sources on the LPC11U3x: the RESET pin, the Watchdog reset, power-on
reset (POR), and the BrownOQOut 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.

A LOW-going pulse as short as 50 ns resets the part.

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.

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

Brownout detection

The LPC11U3x includes up to four levels for monitoring the voltage on the Vpp pin. If this
voltage falls below one of the selected levels, the BOD asserts an interrupt signal to the
NVIC. This signal can be enabled for interrupt in the Interrupt Enable Register in the NVIC
to cause a CPU interrupt. Alternatively, software can monitor the signal by reading a
dedicated status register. Four threshold levels can be selected to cause a forced reset of
the chip.

Code security (Code Read Protection - CRP)

CRP provides different levels of security in the system so that access to the on-chip flash
and use of the Serial Wire Debugger (SWD) and In-System Programming (ISP) can be
restricted. Programming a specific pattern into a dedicated flash location invokes CRP.
IAP commands are not affected by the CRP.

In addition, ISP entry via the PIO0_1 pin can be disabled without enabling CRP. For
details, see the LPC11Uxx user manual.

There are three levels of Code Read Protection:
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8. Limiting values
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32-bit ARM Cortex-MO microcontroller

Table 4.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).[1

Symbol Parameter Conditions Min Max Unit
Vpp supply voltage (core and [ 05 +4.6 \%
external rail)
\Z input voltage 5V tolerant digital 1/O pins; B2l 0.5 +5.5 \%
Vpp =18V
Vpp=0V -0.5 +3.6 \Y
5 V tolerant open-drain pins [214 0.5 +5.5
PIO0_4 and PIO0_5
Via analog input voltage pin configured as analog input @ 05 4.6 \%
81
Ibp supply current per supply pin - 100 ‘mA
Iss ground current per ground pin - 100 mA
liatch 1/O latch-up current —(0.5Vpp) <V, < (1.5Vpp); - 100 mA
Tj<125°C
Tstg storage temperature non-operating 6l | —65 +150 °C
Timax) maximum junction - 150 °C
temperature
Ptot(pack) total power dissipation (per  based on package heat - 15 \W
package) transfer, not device power
consumption
VEsp electrostatic discharge human body model; all pins - +6500 \%
voltage

[1] The following applies to the limiting values:

a) This product includes circuitry specifically designed for the protection of its internal devices from the damaging effects of excessive
static charge. Nonetheless, it is suggested that conventional precautions be taken to avoid applying greater than the rated

maximum.

b) Parameters are valid over operating temperature range unless otherwise specified. All voltages are with respect to Vss unless

otherwise noted.

¢) The limiting values are stress ratings only. Operating the part at these values is not recommended, and proper operation is not

guaranteed. The conditions for functional operation are specified in Table 5.

[2] Maximum/minimum voltage above the maximum operating voltage (see Table 5) and below ground that can be applied for a short time
(< 10 ms) to a device without leading to irrecoverable failure. Failure includes the loss of reliability and shorter lifetime of the device.

[3] See Table 6 for maximum operating voltage.

[4] Vpp present or not present. Compliant with the 12C-bus standard. 5.5 V can be applied to this pin when Vpp is powered down.

[5] Including voltage on outputs in 3-state mode.

[6] The maximum non-operating storage temperature is different than the temperature for required shelf life which should be determined

based on required shelf lifetime. Please refer to the JEDEC spec (J-STD-033B.1) for further details.

[71 Human body model: equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor.
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Table 5. Static characteristics ...continued
Tamp = 40 €T to +85 <, unless otherwise specified.

Symbol |Parameter Conditions Min Typl Max Unit
iPin capacitance
Cio input/output pins configured for analog function - - 7.1 pF
capacitance 12C-bus pins (PI00_4 and PIO0_5) - - 25 pF
pins configured as GPIO - - 2.8 pF

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

[2] For USB operation 3.0 V < Vpp < 3.6 V. Guaranteed by design.

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

[4] 1pp measurements were performed with all pins configured as GPIO outputs driven LOW and pull-up resistors disabled.

[5] BOD disabled.

[6] All peripherals disabled in the AHBCLKCTRL register. Peripheral clocks to USART, SSP0/1 disabled in the SYSCON block.
[7] USB_DP and USB_DM pulled LOW externally.

[8] Low-current mode PWR_LOW_CURRENT selected when running the set_power routine in the power profiles.

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

[10] WAKEUP pin pulled HIGH externally. An external pull-up resistor is required on the RESET pin for the Deep power-down mode.
[11] Including voltage on outputs in 3-state mode.

[12] 3-state outputs go into 3-state mode in Deep power-down mode.

[13] Allowed as long as the current limit does not exceed the maximum current allowed by the device.

[14] To Vss.

[15] Includes external resistors of 33 Q + 1 % on USB_DP and USB_DM.
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Table 8.  Power consumption for individual analog and digital blocks
Peripheral Typical supply currentin | Notes

mA

n/a 12 MHz 48 MHz

IRC 0.27 - - System oscillator running; PLL off; independent
of main clock frequency.

System oscillator | 0.22 - - IRC running; PLL off; independent of main clock

at 12 MHz frequency.

Watchdog 0.004 - - System oscillator running; PLL off; independent

oscillator at of main clock frequency.

500 kHz/2

BOD 0.051 - - Independent of main clock frequency.

Main PLL - 0.21 - -

ADC - 0.08 0.29 -

CLKOUT - 0.12 0.47 Main clock divided by 4 in the CLKOUTDIV
register.

CT16B0 - 0.02 0.06 -

CT16B1 - 0.02 0.06 -

CT32B0 - 0.02 0.07 -

CT32B1 - 0.02 0.06 -

GPIO - 0.23 0.88 GPIO pins configured as outputs and set to
LOW. Direction and pin state are maintained if
the GPIO is disabled in the SYSAHBCLKCFG
register.

IOCONFIG - 0.03 0.10 -

12C - 0.04 0.13 -

ROM - 0.04 0.15 -

SPIO - 0.12 0.45 -

SPI1 - 0.12 0.45 -

UART - 0.22 0.82 -

WWDT - 0.02 0.06 Main clock selected as clock source for the
WDT.

USB - - 1.2 -
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[2] The typical frequency spread over processing and temperature (Tamp = —40 °C to +85 °C) is 40 %.
[3] See the LPC11Uxx user manual.

10.4 1/0O pins
Table 14. Dynamic characteristics: 1/0 pinsli
Tamp = 40 T to+85 C;3.0V <Vpp <3.6 V.
Symbol Parameter |Conditions Min Typ Max Unit
tr rise time pin configured as output 3.0 - 5.0 ns
t fall time pin configured as output 25 - 5.0 ns
[1] Applies to standard port pins and RESET pin.
10.5 12C-bus
Table 15. Dynamic characteristic: 12C-bus pinsli
Tamb = —40 T to +85 .2
Symbol Parameter Conditions Min Max Unit
fscL SCL clock Standard-mode 0 100 KHz
frequency Fast-mode 0 400 kHz
Fast-mode Plus 0 1 ‘MHz
t fall time [al5]617] of both SDA and SCL - 300 ns
signals
Standard-mode
Fast-mode ‘20 +0.1 xCp 300 ins
Fast-mode Plus - 120 ns
tLow LOW period of the Standard-mode ‘4.7 - ius
SCL clock Fast-mode 1.3 - us
Fast-mode Plus 0.5 - ius
tHiIGH HIGH period of the Standard-mode 4.0 - us
SCL clock Fast-mode 0.6 - ius
Fast-mode Plus 0.26 - us
tHD:DAT data hold time [31[4118] Standard-mode 0 - ius
Fast-mode 0 - us
Fast-mode Plus 0 - ius
tsu:pAT data set-up time [o1110] Standard-mode 250 - ns
Fast-mode ‘ 100 - ’ ns
Fast-mode Plus 50 - ns

[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 V,y(min) of the SCL signal) to
bridge the undefined region of the falling edge of SCL.

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

[6] The maximum t; for the SDA and SCL bus lines is specified at 300 ns. The maximum fall time for the SDA output stage t; 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 t;.
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[7]1 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 typ.par could be 3.45 ps and 0.9 ps for Standard-mode and Fast-mode but must be less than the maximum of typ.par Or
tvp;ack DY a transition time (see UM10204). This maximum must only be met if the device does not stretch the LOW period (t ow) 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 12C-bus system but the requirement tsy.par = 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 tymax) + tsu;par = 1000 + 250 = 1250 ns (according to the
Standard-mode 12C-bus specification) before the SCL line is released. Also the acknowledge timing must meet this set-up time.

tsu;pAT

nw\ Y
SDA \+\

tHD;DAT

SCL 0%
30 %
trow —
002aaf425
Fig 23. 12C-bus pins clock timing
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SCK (CPOL = 0)

SCK (CPOL =1)

MOSI

MISO

MOSI

MISO

Fig 25. SSP sl

\ Tey(clk)
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_ tbs
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ty) —| |— — =— thQ) CPHA =1
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tps toH
- -
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002aae830

ave timing in SPI mode
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11.4 Standard I/0O pad configuration
Figure 31 shows the possible pin modes for standard I/O pins with analog input function:

¢ Digital output driver

¢ Digital input: Pull-up enabled/disabled

¢ Digital input: Pull-down enabled/disabled

¢ Digital input: Repeater mode enabled/disabled
* Analog input

) Vbp
open-drain enable
pin configured output enable o Stl:ﬁ:lg ESD
as digital output P .
driver data output —— PIN
strong
pull-down ESD
) Vss
Vbb

pull-up enable

weak
pull-down

repeater mode
pin configured enable
as digital input pull-down enable

10 ns RC J

data input
GLITCH FILTER
select data
inverter
select glitch
filter
select analog input
pin configured .
as analog input analog input >
002aaf695
Fig 31. Standard I/O pad configuration
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TFBGAA48: plastic thin fine-pitch ball grid array package; 48 balls; body 4.5 x 4.5 x 0.7 mm SOT1155-2
D 6] [A]
ball A1 |
index area ‘
| A
R e B i
w |
| WA,
‘ t
i
rete N Plovm|c|AlB]
E‘ ‘ 12el ‘ Slowm|c JTycl~ BTy
| 00000000 =
sl 0000000 O |4
r-—— "+ - 1
Fl 0000|0000 D
MN@%ND&J@ D
e i A I I
ol OO0O0 0000 D
¢l 00000000 (P
5l OOOO00O0 D™
!
Al OO0O O‘O OROXC, | D
\ /
ball A1 1 2 3 4'5 6 7 8 solder mask open area AN ///i
index area not for solder ball S~
i ‘ g
Dimensions scale
Unit A Aq Ao b D E e eq e \Y w y Y1
max 1.10 0.30 0.80 0.35 46 4.6
mm nom 095 025 070 030 45 45 05 35 35 0.15 0.05 0.08 0.1
min 0.85 0.20 0.65 025 44 44
sot1155-2_po
Outline References European |
. B ssue date
version IEC | sepec | JEITA projection
SOT1155-2 --- g @ 13-06-19

Fig 36. Package outline TFBGA48 (SOT1155-2)
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Footprint information for reflow soldering of LQFP48 package SOT313-2
Hx
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| |
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7z 224]
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ez 222!
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C 7787 R 77777 H7 a7 71
; :::: g g an g gy 2.0,
— D2 (8x) »[ W« D1
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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 ot313-2 fr

Fig 42. Reflow soldering for the LQFP48 package
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Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Non-automotive qualified products — Unless this data sheet expressly
states that this specific NXP Semiconductors product is automotive qualified,
the product is not suitable for automotive use. It is neither qualified nor tested
in accordance with automotive testing or application requirements. NXP
Semiconductors accepts no liability for inclusion and/or use of
non-automotive qualified products in automotive equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards, customer
(a) shall use the product without NXP Semiconductors’ warranty of the
product for such automotive applications, use and specifications, and (b)

18. Contact information

LPC11U3x
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whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

17.4 Trademarks

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

12C-bus — logo is a trademark of NXP B.V.

For more information, please visit: http://www.nxp.com

For sales office addresses, please send an email to: salesaddresses@nxp.com
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