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NXP Semiconductors

LPC2141/42/44/46/48

Single-chip 16-bit/32-bit microcontrollers

Multiple serial interfaces including two UARTS (16C550), two Fast 12C-bus (400 khbit/s),
SPI and SSP with buffering and variable data length capabilities.

Vectored Interrupt Controller (VIC) with configurable priorities and vector addresses.
Up to 45 of 5 V tolerant fast general purpose I/O pins in a tiny LQFP64 package.
Up to 21 external interrupt pins available.

60 MHz maximum CPU clock available from programmable on-chip PLL with settling
time of 100 pus.

On-chip integrated oscillator operates with an external crystal from 1 MHz to 25 MHz.
Power saving modes include Idle and Power-down.

Individual enable/disable of peripheral functions as well as peripheral clock scaling for
additional power optimization.

Processor wake-up from Power-down mode via external interrupt or BOD.
Single power supply chip with POR and BOD circuits:

€ CPU operating voltage range of 3.0 Vt0 3.6 V (3.3 V + 10 %) with 5 V tolerant 1/O
pads.

3. Ordering information

Table 2.

Type number

LPC2141FBD64
LPC2142FBD64
LPC2144FBD64
LPC2146FBD64

LPC2148FBD64

Ordering options

Table 1.  Ordering information
Type number ‘Package
‘Name Description Version
LPC2141FBD64 LQFP64 plastic low profile quad flat package; 64 leads; SOT314-2
LPC2142FBD64 body 10 x 10 x 1.4 mm
LPC2144FBD64
LPC2146FBD64
LPC2148FBD64
3.1 Ordering options
Flash RAM Endpoint ADC (channels DAC  Temperature
memory USB RAM  overall) range
32 kB 8 kB 2 kB 1 (6 channels) - —40 °C to +85 °C
64 kB 16 kB 2 kB 1 (6 channels) 1 —40 °C to +85 °C
128 kB 16 kB 2kB 2 (14 channels) 1 -40 °C to +85 °C
256 kB 32 kB + 8 kB shared with 2 kB 2 (14 channels) 1 —40 °C to +85 °C
USB DMAL
512 kB 32 kB + 8 kB shared with 2 kB 2 (14 channels) 1 —40 °C to +85 °C
USB DMAL

[1] While the USB DMA is the primary user of the additional 8 kB RAM, this RAM is also accessible at any time by the CPU as a general
purpose RAM for data and code storage.
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NXP Semiconductors LPC2141/42/44/46/48

Single-chip 16-bit/32-bit microcontrollers

4. Block diagram
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(1) Pins shared with GPIO.
(2) LPC2144/46/48 only.
(3) USB DMA controller with 8 kB of RAM accessible as general purpose RAM and/or DMA is available in LPC2146/48 only.
(4) LPC2142/44/46/48 only.
Fig 1. Block diagram
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NXP Semiconductors LPC2141/42/44/46/48

Single-chip 16-bit/32-bit microcontrollers

5. Pinning information

5.1 Pinning
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Fig 2. LPC2141 pinning
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NXP Semiconductors

LPC2141/42/44/46/48

Single-chip 16-bit/32-bit microcontrollers

[63] VREF

[62] xTALL

[61] XTAL2

[55] PO.20/MAT1.3/SSEL1/EINT3

[54] PO.19/MAT1.2/MOSIL/CAP1.2
53] PO.18/CAP1.3/MISO1/MAT1.3
52] P1.30/TMS

58] P0.23/Vgys
57] RESET
56] P1.29/TCK
[51] Vpp

50] vss

[49] vBAT

[59] Vssa

[60] P1.28/TDI

N

O [64] P1.27/TDO

P0.21/PWM5/AD1.6/CAP1.3 1 |
P0.22/AD1.7/CAP0.0/MAT0.0 [ 2 |
RTCX1 [3 ]

P1.19/TRACEPKT3 [4 |

RTCX2 [5 |

Vss [6 ]

Vppa [7
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P0.25/AD0.4/A0UT [ 9 |

D+ @

D- [11

P1.17/TRACEPKT1 [12
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P0.29/AD0.2/CAP0.3/MATO.3 [14
P0.30/ADO0.3/EINT3/CAPO.0 [15
P1.16/TRACEPKTO [16

LPC2144/2146/2148

48
47
46

P1.20/TRACESYNC
P0.17/CAP1.2/SCK1/MAT1.2
P0.16/EINTO/MATO0.2/CAP0.2
45| P0.15/RI1/EINT2/AD1.5

44| P1.21/PIPESTATO

[43] Vpp

[42] vss

41| P0.14/DCD1/EINT1/SDA1
40| P1.22/PIPESTAT1

39| P0.13/DTR1/MAT1.1/AD1.4
38| P0.12/DSR1/MAT1.0/AD1.3
37| P0.11/CTS1/CAP1.1/SCL1
36| P1.23/PIPESTAT2

35| P0.10/RTS1/CAP1.0/AD1.2
34| P0.9/RXD1/PWM6/EINT3
33| P0.8/TXD1/PWM4/AD1.1

Fig 4. LPC2144/46/48 pinning

LPC2141_42_44_46_48
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P1.26/RTCK [24]

Vss [25]

P0.3/SDAO/MATO.0/EINT1 [26]
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P1.25/EXTINO [28]
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NXP Semiconductors

LPC2141/42/44/46/48

Table 3. Pin description ...continued

Single-chip 16-bit/32-bit microcontrollers

Symbol Pin Type
P0.8/TXD1/ 334 110
PWM4/AD1.1 0

0]

I
P0.9/RXD1/ 3402 110
PWMG6/EINT3 I

0]

|
P0.10/RTS1/ 354 110
CAP1.0/AD1.2 0

|

I
P0.11/CTS1/ 3781 110

CAP1.1/SCL1 I

/0
P0.12/DSRY/ 384 /0
MAT1.0/AD1.3 I

o

|
P0.13/DTR1/ 394 /0
MAT1.1/AD1.4 o

O

|
P0.14/DCD1/ 4181 I/0
EINT1/SDA1 |

|

110
PO0.15/RI1/ 454 /0
EINT2/AD1.5 |

Description

P0.8 — General purpose input/output digital pin (GPIO).
TXD1 — Transmitter output for UART1.

PWM4 — Pulse Width Modulator output 4.

AD1.1 — ADC 1, input 1. Available in LPC2144/46/48 only.
P0.9 — General purpose input/output digital pin (GPIO).
RXD1 — Receiver input for UART1.

PWM6 — Pulse Width Modulator output 6.

EINT3 — External interrupt 3 input.

P0.10 — General purpose input/output digital pin (GPIO).
RTS1 — Request to Send output for UART1. LPC2144/46/48 only.
CAP1.0 — Capture input for Timer 1, channel 0.

AD1.2 — ADC 1, input 2. Available in LPC2144/46/48 only.
P0.11 — General purpose input/output digital pin (GPIO).

CTS1 — Clear to Send input for UARTL1. Available in LPC2144/46/48
only.

CAP1.1 — Capture input for Timer 1, channel 1.

SCL1 — I2C1 clock input/output. Open-drain output (for I2C-bus
compliance)

P0.12 — General purpose input/output digital pin (GPIO).

DSR1 — Data Set Ready input for UART1. Available in
LPC2144/46/48 only.

MAT1.0 — Match output for Timer 1, channel 0.
AD1.3 — ADC 1 input 3. Available in LPC2144/46/48 only.
P0.13 — General purpose input/output digital pin (GPIO).

DTR1 — Data Terminal Ready output for UART1. LPC2144/46/48
only.

MAT1.1 — Match output for Timer 1, channel 1.

AD1.4 — ADC 1 input 4. Available in LPC2144/46/48 only.

P0.14 — General purpose input/output digital pin (GPIO).

DCD1 — Data Carrier Detect input for UART1. LPC2144/46/48 only.
EINT1 — External interrupt 1 input.

SDA1 — I2C1 data input/output. Open-drain output (for 12C-bus
compliance).

Note: LOW on this pin while RESET is LOW forces on-chip boot
loader to take over control of the part after reset.

P0.15 — General purpose input/output digital pin (GPIO).

RI1 — Ring Indicator input for UART1. Available in LPC2144/46/48
only.

EINT2 — External interrupt 2 input.
AD1.5 — ADC 1, input 5. Available in LPC2144/46/48 only.
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NXP Semiconductors

LPC2141/42/44/46/48

Table 3. Pin description ...continued

Single-chip 16-bit/32-bit microcontrollers

Symbol Pin Type
PO0.16/EINTO/ 462 110
MATO0.2/CAPO.2 I

0]

|
P0.17/CAP1.2/ 4701 110
SCK1/MAT1.2 I

110

O
P0.18/CAP1.3/ 530 110
MISO1/MAT1.3 I

110

0]
P0.19/MAT1.2/ 54/ 1/0
MOSI1/CAP1.2 o

110

|
P0.20/MAT1.3/ 55021 1/0
SSEL1/EINT3 o

|

|
P0.21/PWM5/ 14 1/0
AD1.6/CAP1.3 0

|

|
P0.22/AD1.7/ 214 1/0
CAPO0.0/MATO0.0 |

|

0]
P0.23/Vgus 581 110

|
P0.25/ADO0.4/ o5l 110
AOUT I

0]
P0.28/ADO0.1/ 134 110
CAPO0.2/MATO0.2 |

|

0]

Description

P0.16 — General purpose input/output digital pin (GPIO).
EINTO — External interrupt O input.

MATO.2 — Match output for Timer O, channel 2.

CAPO0.2 — Capture input for Timer 0, channel 2.

P0.17 — General purpose input/output digital pin (GPIO).
CAP1.2 — Capture input for Timer 1, channel 2.

SCK1 — Serial Clock for SSP. Clock output from master or input to
slave.

MAT1.2 — Match output for Timer 1, channel 2.
P0.18 — General purpose input/output digital pin (GPIO).
CAP1.3 — Capture input for Timer 1, channel 3.

MISO1 — Master In Slave Out for SSP. Data input to SPI master or
data output from SSP slave.

MAT1.3 — Match output for Timer 1, channel 3.
P0.19 — General purpose input/output digital pin (GPIO).
MAT1.2 — Match output for Timer 1, channel 2.

MOSI1 — Master Out Slave In for SSP. Data output from SSP master
or data input to SSP slave.

CAP1.2 — Capture input for Timer 1, channel 2.

P0.20 — General purpose input/output digital pin (GPIO).
MAT1.3 — Match output for Timer 1, channel 3.

SSEL1 — Slave Select for SSP. Selects the SSP interface as a slave.
EINT3 — External interrupt 3 input.

P0.21 — General purpose input/output digital pin (GPIO).
PWM5 — Pulse Width Modulator output 5.

AD1.6 — ADC 1, input 6. Available in LPC2144/46/48 only.
CAP1.3 — Capture input for Timer 1, channel 3.

P0.22 — General purpose input/output digital pin (GPIO).
AD1.7 — ADC 1, input 7. Available in LPC2144/46/48 only.
CAPO0.0 — Capture input for Timer 0, channel 0.

MATO0.0 — Match output for Timer 0, channel 0.

P0.23 — General purpose input/output digital pin (GPIO).
Vgus — Indicates the presence of USB bus power.

Note: This signal must be HIGH for USB reset to occur.
P0.25 — General purpose input/output digital pin (GPIO).
ADO0.4 — ADC 0, input 4.

AOUT — DAC output. Available in LPC2142/44/46/48 only.
P0.28 — General purpose input/output digital pin (GPIO).
ADO0.1 — ADC 0, input 1.

CAPO0.2 — Capture input for Timer 0, channel 2.

MATO.2 — Match output for Timer O, channel 2.
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NXP Semiconductors LPC2141/42/44/46/48

Single-chip 16-bit/32-bit microcontrollers

Table 3. Pin description ...continued

Symbol Pin Type Description

Vppa 7 | Analog 3.3 V power supply: This should be nominally the same

voltage as Vpp but should be isolated to minimize noise and error.
This voltage is only used to power the on-chip ADC(s) and DAC.

VREF 63 | ADC reference voltage: This should be nominally less than or equal

to the Vpp voltage but should be isolated to minimize noise and error.
Level on this pin is used as a reference for ADC(s) and DAC.

VBAT 49 | RTC power supply voltage: 3.3 V on this pin supplies the power to

the RTC.

[1] 5V tolerant pad (no built-in pull-up resistor) providing digital I/O functions with TTL levels and hysteresis and 10 ns slew rate control.

[2] 5V tolerant pad (no built-in pull-up resistor) providing digital I/O functions with TTL levels and hysteresis and 10 ns slew rate control. If
configured for an input function, this pad utilizes built-in glitch filter that blocks pulses shorter than 3 ns.

[3] Open-drain 5V tolerant digital I/O 12C-bus 400 kHz specification compatible pad. It requires external pull-up to provide an output
functionality.

[4] 5V tolerant pad (no built-in pull-up resistor) providing digital I/O (with TTL levels and hysteresis and 10 ns slew rate control) and analog
input function. If configured for an input function, this pad utilizes built-in glitch filter that blocks pulses shorter than 3 ns. When
configured as an ADC input, digital section of the pad is disabled.

[5] 5V tolerant pad (no built-in pull-up resistor) providing digital I/O (with TTL levels and hysteresis and 10 ns slew rate control) and analog
output function. When configured as the DAC output, digital section of the pad is disabled.

[6] 5V tolerant pad with built-in pull-up resistor providing digital I/O functions with TTL levels and hysteresis and 10 ns slew rate control.
The pull-up resistor’s value typically ranges from 60 kQ to 300 kQ.

[7] Pad is designed in accordance with the Universal Serial Bus (USB) specification, revision 2.0 (Full-speed and Low-speed mode only).

[8] 5V tolerant pad providing digital input (with TTL levels and hysteresis) function only.

[9] Pad provides special analog functionality.

[10] When unused, the RTCX1 pin can be grounded or left floating. For lowest power leave it floating.

The other RTC pin, RTCX2, should be left floating.
LPC2141_42_44 _46_48 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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NXP Semiconductors LPC2141/42/44/46/48

6.7

6.7.1

6.8

6.8.1

6.9

6.9.1

LPC2141_42_44_46_48

Single-chip 16-bit/32-bit microcontrollers

Fast general purpose parallel I/0 (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. Separate
registers allow setting or clearing any number of outputs simultaneously. The value of the
output register may be read back, as well as the current state of the port pins.

LPC2141/42/44/46/48 introduce accelerated GPIO functions over prior LPC2000 devices:

* GPIO registers are relocated to the ARM local bus for the fastest possible 1/O timing.

* Mask registers allow treating sets of port bits as a group, leaving other bits
unchanged.

¢ All GPIO registers are byte addressable.
¢ Entire port value can be written in one instruction.

Features
* Bit-level set and clear registers allow a single instruction set or clear of any number of
bits in one port.
¢ Direction control of individual bits.
* Separate control of output set and clear.
¢ All I/O default to inputs after reset.

10-bit ADC

The LPC2141/42 contain one and the LPC2144/46/48 contain two analog to digital
converters. These converters are single 10-bit successive approximation analog to digital
converters. While ADCO has six channels, ADC1 has eight channels. Therefore, total
number of available ADC inputs for LPC2141/42 is 6 and for LPC2144/46/48 is 14.

Features

* 10 bit successive approximation analog to digital converter.

* Measurement range of 0 V to VREF (2.5 V < VREF < Vppa).

¢ Each converter capable of performing more than 400000 10-bit samples per second.
* Every analog input has a dedicated result register to reduce interrupt overhead.

* Burst conversion mode for single or multiple inputs.

¢ Optional conversion on transition on input pin or timer match signal.

¢ Global Start command for both converters (LPC2142/44/46/48 only).

10-bit DAC

The DAC enables the LPC2141/42/44/46/48 to generate a variable analog output. The
maximum DAC output voltage is the VREF voltage.

Features

e 10-bit DAC.
¢ Buffered output.
¢ Power-down mode available.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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6.11.1

6.12

6.12.1

6.13

LPC2141_42_44_46_48

Single-chip 16-bit/32-bit microcontrollers

Features

* 16 B Receive and Transmit FIFOs.
* Register locations conform to 16C550 industry standard.
* Receiver FIFO trigger points at 1 B, 4 B, 8 B, and 14 B

¢ Built-in fractional baud rate generator covering wide range of baud rates without a
need for external crystals of particular values.

¢ Transmission FIFO control enables implementation of software (XON/XOFF) flow
control on both UARTS.

e |LPC2144/46/48 UART1 equipped with standard modem interface signals. This
module also provides full support for hardware flow control (auto-CTS/RTS).

I2C-bus serial I/O controller

The LPC2141/42/44/46/48 each contain two 12C-bus controllers.

The 12C-bus is bidirectional, for inter-IC control using only two wires: a Serial Clock Line
(SCL), and a Serial DAta line (SDA). Each device is recognized by a unique address and
can operate as either a receiver-only device (e.g., an LCD driver or a transmitter with the
capability to both receive and send information (such as memory)). Transmitters and/or
receivers can operate in either master or slave mode, depending on whether the chip has

to initiate a data transfer or is only addressed. The I12C-bus is a multi-master bus, it can be
controlled by more than one bus master connected to it.

The 12C-bus implemented in LPC2141/42/44/46/48 supports bit rates up to 400 kbit/s
(Fast 12C-bus).

Features

e Compliant with standard I2C-bus interface.

* Easy to configure as master, slave, or master/slave.

* Programmable clocks allow versatile rate control.

* Bidirectional data transfer between masters and slaves.
¢ Multi-master bus (no central master).

¢ Arbitration between simultaneously transmitting masters without corruption of serial
data on the bus.

¢ Serial clock synchronization allows devices with different bit rates to communicate via
one serial bus.

¢ Serial clock synchronization can be used as a handshake mechanism to suspend and
resume serial transfer.

* The I2C-bus can be used for test and diagnostic purposes.

SPI serial I/O controller

The LPC2141/42/44/46/48 each contain one SPI controller. The SPI is a full duplex serial
interface, designed to handle multiple masters and slaves connected to a given bus. Only
a single master and a single slave can communicate on the interface during a given data
transfer. During a data transfer the master always sends a byte of data to the slave, and
the slave always sends a byte of data to the master.
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6.17.1
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Single-chip 16-bit/32-bit microcontrollers

— Stop timer on match with optional interrupt generation.
— Reset timer on match with optional interrupt generation.

* Four external outputs per timer/counter corresponding to match registers, with the
following capabilities:

Set LOW on match.
Set HIGH on match.
Toggle on match.

Do nothing on match.

Watchdog timer

The purpose of the watchdog is to reset the microcontroller within a reasonable amount of
time if it enters an erroneous state. When enabled, the watchdog will generate a system
reset if the user program fails to ‘feed’ (or reload) the watchdog within a predetermined
amount of time.

Features

* |nternally resets chip if not periodically reloaded.
¢ Debug mode.

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

¢ Incorrect/Incomplete feed sequence causes reset/interrupt if enabled.
* Flag to indicate watchdog reset.
* Programmable 32-bit timer with internal pre-scaler.

* Selectable time period from (TcypcLk) x 256 x 4) to (TeypcLky X 232 x 4) in multiples of
TeypcLk) x 4.

Real-time clock

The RTC is designed to provide a set of counters to measure time when normal or idle
operating mode is selected. The RTC has been designed to use little power, making it
suitable for battery powered systems where the CPU is not running continuously (Idle

mode).

Features
* Measures the passage of time to maintain a calendar and clock.
¢ Ultra-low power design to support battery powered systems.

* Provides Seconds, Minutes, Hours, Day of Month, Month, Year, Day of Week, and
Day of Year.

* Can use either the RTC dedicated 32 kHz oscillator input or clock derived from the
external crystal/oscillator input at XTAL1. Programmable reference clock divider
allows fine adjustment of the RTC.

¢ Dedicated power supply pin can be connected to a battery or the main 3.3 V.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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Single-chip 16-bit/32-bit microcontrollers

Power control

The LPC2141/42/44/46/48 supports two reduced power modes: Idle mode and
Power-down mode.

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

In Power-down mode, the oscillator is shut down and the chip receives no internal clocks.
The processor state and registers, peripheral registers, and internal SRAM values are
preserved throughout Power-down mode and the logic levels of chip output pins remain
static. The Power-down mode can be terminated and normal operation resumed by either
a reset or certain specific interrupts that are able to function without clocks. Since all
dynamic operation of the chip is suspended, Power-down mode reduces chip power
consumption to nearly zero.

Selecting an external 32 kHz clock instead of the PCLK as a clock-source for the on-chip
RTC will enable the microcontroller to have the RTC active during Power-down mode.
Power-down current is increased with RTC active. However, it is significantly lower than in
Idle mode.

A Power Control for Peripherals feature allows individual peripherals to be turned off if
they are not needed in the application, resulting in additional power savings during active
and Idle mode.

APB bus

The APB divider determines the relationship between the processor clock (CCLK) and the
clock used by peripheral devices (PCLK). The APB divider serves two purposes. The first
is to provide peripherals with the desired PCLK via APB bus so that they can operate at
the speed chosen for the ARM processor. In order to achieve this, the APB bus may be
slowed down to 1?7, to 17, of the processor clock rate. Because the APB bus must work
properly at power-up (and its timing cannot be altered if it does not work since the APB
divider control registers reside on the APB bus), the default condition at reset is for the
APB bus to run at 1?, of the processor clock rate. The second purpose of the APB divider
is to allow power savings when an application does not require any peripherals to run at
the full processor rate. Because the APB divider is connected to the PLL output, the PLL
remains active (if it was running) during Idle mode.

Emulation and debugging

The LPC2141/42/44/46/48 support emulation and debugging via a JTAG serial port. A
trace port allows tracing program execution. Debugging and trace functions are
multiplexed only with GPIOs on Port 1. This means that all communication, timer and
interface peripherals residing on Port 0 are available during the development and
debugging phase as they are when the application is run in the embedded system itself.

EmbeddedICE

Standard ARM EmbeddedICE logic provides on-chip debug support. The debugging of
the target system requires a host computer running the debugger software and an
EmbeddedICE protocol convertor. EmbeddedICE protocol convertor converts the remote
debug protocol commands to the JTAG data needed to access the ARM core.
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7. Limiting values

Table 4.

Limiting values

In accordance with the Absolute Maximum Rating System (IEC 60134).[

Symbol
Vbp
Vbpa
ViveaT)
Vi(vREF)
Via

Vi

Ipp
Iss

Isink

Tstg

Ptot(pack)

Vesd

Parameter Conditions Min Max
supply voltage (core and external rail) -0.5 +3.6
analog 3.3 V pad supply voltage -0.5 +4.6
input voltage on pin VBAT for the RTC -0.5 +4.6
input voltage on pin VREF -0.5 +4.6
analog input voltage on ADC related -0.5 +5.1
pins
input voltage 5V tolerant I/O [ 0.5 +6.0

pins; only valid
when the Vpp
supply voltage is

present
other I/O pins 28 —0.5 Vpp + 0.5
supply current per supply pin 4 - 100
ground current per ground pin [ - 100
sink current for 12C-bus; DC; - 20
T=85°C
storage temperature Bl 65 +150
total power dissipation (per package) based on package - 15

heat transfer, not
device power
consumption

electrostatic discharge voltage human body model 6l
all pins -4000 +4000

Unit

< < < <

<

mA
mA
mA

°C

[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.

[2] Including voltage on outputs in 3-state mode.
[3] Notto exceed 4.6 V.

[4] The peak current is limited to 25 times the corresponding maximum current.

[5] Dependent on package type.

[6] Human body model: equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor.

LPC2141_42_44_46_48
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Table 5. Static characteristics ...continued
Tamp = 40 < to +85 < for commercial applications, unless otherwise specified.

Symbol Parameter

IpD(act) active mode supply
current

IpD(pd) Power-down mode

supply current

IBATpd Power-down mode
battery supply current

IBATact active mode battery
supply current

IgaTact(opty  OPtimized active mode
battery supply current

I2C-bus pins

ViH HIGH-level input voltage

Vi LOW-level input voltage

Vhys hysteresis voltage

VoL LOW-level output
voltage

I input leakage current

Oscillator pins

VixtaLyy  input voltage on pin
XTAL1

LPC2141_42_44_46_48

Conditions
Vpp = 3.3 V; Tamp = 25 °C;
code
while(D){}

executed from flash, no active
peripherals

CCLK =10 MHz

CCLK =60 MHz

Vpp = 3.3V, Tamb =25 °C;
code executed from flash; USB
enabled and active; all other
peripherals disabled

CCLK =12 MHz
CCLK =60 MHz
Vpp=3.3V; Tamp =25 °C
Vpp =3.3V; Tamp =85 °C
RTC clock = 32 kHz [12]
(from RTCXn pins);
Tamb =25 °C
Vpp=3.0V, Vi(VBAT) =25V
Vpp =3.0V; Vi(VBAT) =30V
CCLK = 60 MHz; [12]
PCLK = 15 MHz;
PCLK enabled to RTCK;
RTC clock = 32 kHz
(from RTCXn pins);
Tamp =25 °C
Vpp =3.0V, Vi(VBAT) =3.0V
PCLK disabled to RTCK in the  [12l13]
PCONP register;
RTC clock = 32 kHz
(from RTCXn pins);
Tamb = 25 °C; Viwpar) = 3.3V
CCLK =25 MHz

CCLK =60 MHz
|o|_s =3mA [8]
V| = VDD [14]
V,=5V

Min

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

Typlil
15

40
27

57
40
250
15

20
78

23

30

10

1.8

Max
50

70
70

90
100
500
30

40

0.3Vpp

0.4

22

1.95

Unit

mA
mA

mA
mA
HA
nA

HA
nA

pA
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Table 5. Static characteristics ...continued

Tamp = 40 < to +85 < for commercial applications, unless otherwise specified.

Symbol Parameter Conditions Min Typlil Max Unit

VoxTaL2) ~ Output voltage on pin -0.5 1.8 1.95 \%
XTAL2

VirTcxy  input voltage on pin -0.5 1.8 1.95 \
RTCX1

VoRTCx2) — Output voltage on pin -0.5 1.8 1.95 \
RTCX2

USB pins

loz OFF-state output OVv<V, <33V - - +10 HA
current

VBus Vgus line input voltage - - 5.25 \%
on the USB connector

Vp) differential input |(D+) — (D-)| 0.2 - - \Y
sensitivity

Vem differential includes Vp, range 0.8 - 2.5 \%
common-mode range

Vin(rs)se single-ended receiver 0.8 - 2.0 \%
switching threshold
voltage

VoL LOW output level R_Lof 1.5kQt0 3.6V - - 0.3 \%

Vou HIGH output level R, of 15 kQ to GND 2.8 - 3.6 \%

Cirans transceiver capacitance pin to GND - - 20 pF

ZpRv driver output impedance steady state drive 151 29 - 44 Q
for driver which is not
high-speed capable

Rpu pull-up resistance SoftConnect = ON 1.1 - 1.9 kQ

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

[2] Core and external rail.

[3] The RTC typically fails when Vjygar) drops below 1.6 V.

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

[5] Vpp supply voltages must be present.

[6] 3-state outputs go into 3-state mode when Vpp is grounded.

[7] Please also see the errata note mentioned in errata sheet.

[8] Accounts for 100 mV voltage drop in all supply lines.

[9] Allowed as long as the current limit does not exceed the maximum current allowed by the device.
[10] Minimum condition for V| = 4.5 V, maximum condition for V|, = 5.5 V.

[11] Applies to P1.16 to P1.31.

[12] On pin VBAT.

[13] Optimized for low battery consumption.

[14] To Vss.

[15] Includes external resistors of 33 Q + 1 % on D+ and D-.

LPC2141_42_44_46_48
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9.1 Timing

\ Tey(clk)

002aaa907

Fig 6. External clock timing (with an amplitude of at least Vjrums) = 200 mV)

TpERIOD ‘<—>‘ ‘ ‘ ‘ crossover point ‘

extended
/ crossover point / \
differential /

data lines - - - - - - -

source EOP width: treopT

differential data to —
< SEO0/EOP skew
N x TperIioD + tFDEOP ~_

receiver EOP width: teopr1, tEOPR2

002aab561

Fig 7. Differential data-to-EOP transition skew and EOP width
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11. DAC electrical characteristics

Table 9. DAC electrical characteristics
Vppa =3.0V 10 3.6 V; Tamp = —40 °C to +85 °C unless otherwise specified

Symbol Parameter

Ep differential linearity error
EL (adj) integral non-linearity

Eo offset error

Ec gain error

CL load capacitance

RL load resistance

Conditions Min

Typ

15
0.6
0.6
200

Max Unit
- LSB
- LSB
- %
- %
- pF

LPC2141_42_44_46_48
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12. Application information

12.1 Suggested USB interface solutions

Vbp
CONNECT ‘
-- soft-connect switch
LPC2141/42/ R1
44/46/48 1.5kQ
VBUS
D Rs=33Q — USB-B
= R|s—_33'Q ,—’—— connector
b =
Vss
002aab563
Fig 10. LPC2141/42/44/46/48 USB interface using the CONNECT function on pin 17
Vbp
Sy
R2
LPC2141/42/ [] R1
44/46/48 UP_LED 1.5kQ
VBUS
Rs=33Q - USB-B
D+ SI—l = connector
D— Rs=33Q
Vss
002aab562
Fig 11. LPC2141/42/44/46/48 USB interface using the UP_LED function on pin 17

12.2 Crystal oscillator XTAL input and 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 Cg4 which attenuates the input voltage by a factor C;/ (C; + Cg). In
slave mode, a minimum of 200 mV (RMS) is needed.
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13. Package outline

LQFP64: plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
TN
| \ |
[] ‘ LT [] ‘ 1
A ililalalalalallalalalallililwig uwlilalalalniulalslalalallalalsiwy
T C%\J \
]y ] -
[A]
[ RAARARARAARARRE
T
49 ‘ 32 Zg
—_—]
—_—] i —
—] ! T
—_—] i —
= | =0 RN
| :Ej
=+ —= Efe ok O %o
T E R
= | = @ J '
] ] ? *\fe
= | ::njbp > Lp
— O&plnllndex F— L—
64 | 17
Il
1l?l?ﬂHHHHHHHHHHHHH16
- *‘ZD ~ | [Elv@lA]
el -
p
: 8]
Hp = v@
0 2.5 5mm
S S |
scale
DIMENSIONS (mm are the original dimensions)
UNIT m’:X_ Ar | Ay | A3 | bp | ¢ |DDIED| e | Hp| He | L Lp | v w y |zZp®|ze®] o
0.20 | 1.45 0.27 | 0.18 | 10.1 | 10.1 12.15|12.15 0.75 1.45 | 1.45 7°
mm | 16 ) 005 | 135|925 | 017 |02 | 9.9 | 99 | O° |1185|1185| 1 |o04s5| ©2 |012| 01 |15 105 | oo
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION ISSUE DATE
06-61+19-
SOT314-2 136E10 MS-026 E @ 03.02.25

Fig 15. Package outline SOT314-2 (LQFP64)
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16. Legal information

Single-chip 16-bit/32-bit microcontrollers

16.1 Data sheet status

Document status[[2] Product status[3! 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
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.

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.

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

LPC2141_42_44_46_48

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

malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors accepts 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.

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 national authorities.
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