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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.

LPC2141_42_44_46_48
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NXP Semiconductors LPC2141/42/44/46/48

Single-chip 16-bit/32-bit microcontrollers

5. Pinning information

5.1 Pinning

5] PO.20/MAT1.3/SSELL/EINT3
[54] PO.19/MAT1.2/MOSI1/CAP1.2
53] PO.18/CAP1.3/MISO1/MATL.3
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Fig 2. LPC2141 pinning
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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

P1.18/TRACEPKT2 [8 |
P0.25/AD0.4/A0UT [ 9 |

D+ @

D- [11

P1.17/TRACEPKT1 [12
P0.28/AD0.1/CAP0.2/MAT0.2 [13
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

P0.31/UP_LED/CONNECT

g
Vss [18]

P0.0/TXDO/PWM1 [19]

P1.31/TRST [20]

P0.1/RXDO/PWM3/EINTO [21]

Voo [23]

P1.26/RTCK [24]

Vss [25]

P0.3/SDAO/MATO.0/EINT1 [26]
P0.4/SCKO/CAP0.1/AD0.6 [27 ]

P1.25/EXTINO [28]
P0.5/MISO0/MATO0.1/ADO.7 [29]

P0.6/MOSIO/CAP0.2/AD1.0 [30]
P1.24/TRACECLK [32]

P0.2/SCLO/CAPO0.0 [22]

P0.7/SSELO/PWM2/EINT2 [31]
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LPC2141/42/44/46/48

Table 3. Pin description ...continued

Single-chip 16-bit/32-bit microcontrollers

Symbol Pin Type
P0.29/ADO0.2/ 1414 110
CAPO0.3/MATO0.3 I

|

O
P0.30/ADO0.3/ 15041 110

EINT3/CAPO.0 I

P0.31/UP_LED/ 178 0]
CONNECT 0

O
P1.0to P1.31 I/10
P1.16/ 16l6 110
TRACEPKTO

o
P1.17/ 12[6 110
TRACEPKT1

@)
P1.18/ 8lel /0
TRACEPKT2

O
P1.19/ 418 /0
TRACEPKT3

@]
P1.20/ 488l I/0
TRACESYNC

o
P1.21/ 44081 I/0
PIPESTATO

o
P1.22/ 40081 110
PIPESTAT1

o

Description

P0.29 — General purpose input/output digital pin (GPIO).
ADO0.2 — ADC 0, input 2.

CAPO0.3 — Capture input for Timer 0, channel 3.

MATO0.3 — Match output for Timer 0, channel 3.

P0.30 — General purpose input/output digital pin (GPIO).
ADO0.3 — ADC 0, input 3.

EINT3 — External interrupt 3 input.

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

P0.31 — General purpose output only digital pin (GPO).

UP_LED — USB GoodLink LED indicator. It is LOW when device is
configured (non-control endpoints enabled). It is HIGH when the
device is not configured or during global suspend.

CONNECT — Signal used to switch an external 1.5 kQ resistor under
the software control. Used with the SoftConnect USB feature.

Important: This is an digital output only pin. This pin MUST NOT be
externally pulled LOW when RESET pin is LOW or the JTAG port will
be disabled.

Port 1: Port 1 is a 32-bit bidirectional I/0O port with individual direction
controls for each bit. The operation of port 1 pins depends upon the
pin function selected via the pin connect block. Pins 0 through 15 of
port 1 are not available.

P1.16 — General purpose input/output digital pin (GP1O). Standard
I/O port with internal pull-up.

TRACEPKTO — Trace Packet, bit 0.

P1.17 — General purpose input/output digital pin (GP1O). Standard
I/0O port with internal pull-up.

TRACEPKT1 — Trace Packet, bit 1.

P1.18 — General purpose input/output digital pin (GPIO). Standard
I/0O port with internal pull-up.

TRACEPKT2 — Trace Packet, bit 2.

P1.19 — General purpose input/output digital pin (GPIO). Standard
I/O port with internal pull-up.

TRACEPKT3 — Trace Packet, bit 3.

P1.20 — General purpose input/output digital pin (GPIO). Standard
I/O port with internal pull-up.

TRACESYNC — Trace Synchronization.

Note: LOW on this pin while RESET is LOW enables pins P1.25:16 to
operate as Trace port after reset.

P1.21 — General purpose input/output digital pin (GPIO). Standard
I/O port with internal pull-up.

PIPESTATO — Pipeline Status, bhit 0.

P1.22 — General purpose input/output digital pin (GPIO). Standard
I/O port with internal pull-up.

PIPESTAT1 — Pipeline Status, bit 1.
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Single-chip 16-bit/32-bit microcontrollers

6. Functional description

LPC2141_42_44_46_48

6.1 Architectural overview

6.2

The ARM7TDMI-S is a general purpose 32-bit microprocessor, which offers high
performance and very low power consumption. The ARM architecture is based on
Reduced Instruction Set Computer (RISC) principles, and the instruction set and related
decode mechanism are much simpler than those of microprogrammed Complex
Instruction Set Computers (CISC). This simplicity results in a high instruction throughput
and impressive real-time interrupt response from a small and cost-effective processor
core.

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 ARM7TDMI-S processor also employs a unique architectural strategy known as
Thumb, which makes it ideally suited to high-volume applications with memory
restrictions, or applications where code density is an issue.

The key idea behind Thumb is that of a super-reduced instruction set. Essentially, the
ARM7TDMI-S processor has two instruction sets:

* The standard 32-bit ARM set.
* A 16-bit Thumb set.

The Thumb set’s 16-bit instruction length allows it to approach twice the density of
standard ARM code while retaining most of the ARM’s performance advantage over a
traditional 16-bit processor using 16-bit registers. This is possible because Thumb code
operates on the same 32-bit register set as ARM code.

Thumb code is able to provide up to 65 % of the code size of ARM, and 160 % of the
performance of an equivalent ARM processor connected to a 16-bit memory system.

The particular flash implementation in the LPC2141/42/44/46/48 allows for full speed
execution also in ARM mode. It is recommended to program performance critical and
short code sections (such as interrupt service routines and DSP algorithms) in ARM
mode. The impact on the overall code size will be minimal but the speed can be increased
by 30 % over Thumb mode.

On-chip flash program memory

The LPC2141/42/44/46/48 incorporate a 32 kB, 64 kB, 128 kB, 256 kB and 512 kB flash
memory system respectively. This memory may be used for both code and data storage.
Programming of the flash memory may be accomplished in several ways. It may be
programmed In System via the serial port. The application program may also erase and/or
program the flash while the application is running, allowing a great degree of flexibility for
data storage field firmware upgrades, etc. Due to the architectural solution chosen for an
on-chip boot loader, flash memory available for user’s code on LPC2141/42/44/46/48 is
32 kB, 64 kB, 128 kB, 256 kB and 500 kB respectively.

The LPC2141/42/44/46/48 flash memory provides a minimum of 100000 erase/write
cycles and 20 years of data-retention.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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LPC2141_42_44_46_48

6.3 On-chip static RAM

On-chip static RAM may be used for code and/or data storage. The SRAM may be
accessed as 8-bit, 16-bit, and 32-bit. The LPC2141, LPC2142/44 and LPC2146/48

6.4

Single-chip 16-bit/32-bit microcontrollers

provide 8 kB, 16 kB and 32 kB of static RAM respectively.

In case of LPC2146/48 only, an 8 kB SRAM block intended to be utilized mainly by the
USB can also be used as a general purpose RAM for data storage and code storage and
execution.

Memory map

The LPC2141/42/44/46/48 memory map incorporates several distinct regions, as shown
in Figure 5.

In addition, the CPU interrupt vectors may be remapped to allow them to reside in either
flash memory (the default) or on-chip static RAM. This is described in Section 6.19
“System control”.

Fig 5.

4.0GB

3.75GB

3.5GB

3.0GB

20GB

1.0GB

0.0GB

AHB PERIPHERALS

VPB PERIPHERALS

RESERVED ADDRESS SPACE

BOOT BLOCK (12 kB REMAPPED FROM
ON-CHIP FLASH MEMORY

RESERVED ADDRESS SPACE

8 kB ON-CHIP USB DMA RAM (LPC2146/2148)

RESERVED ADDRESS SPACE

32 kB ON-CHIP STATIC RAM (LPC2146/2148)

16 kB ON-CHIP STATIC RAM (LPC2142/2144)

8 kB ON-CHIP STATIC RAM (LPC2141)

RESERVED ADDRESS SPACE

TOTAL OF 512 kB ON-CHIP NON-VOLATILE MEMORY

(LPC2148)

TOTAL OF 256 kB ON-CHIP NON-VOLATILE MEMORY

(LPC2146)

TOTAL OF 128 kB ON-CHIP NON-VOLATILE MEMORY

(LPC2144)

TOTAL OF 64 kB ON-CHIP NON-VOLATILE MEMORY

(LPC2142)

TOTAL OF 32 kB ON-CHIP NON-VOLATILE MEMORY

(LPC2141)

LPC2141/42/44/46/48 memory map

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

OXFFFF FFFF

0xF000 0000

0xE000 0000

0xC000 0000

0x8000 0000
OX7FFF FFFF

0x7FFF D000
OX7FFF CFFF

0x7FDO 2000
0x7FDO 1FFF

0x7FDO 0000
OX7FCF FFFF

0x4000 8000
0x4000 7FFF

0x4000 4000
0x4000 3FFF

0x4000 2000
0x4000 1FFF

0x4000 0000
OX3FFF FFFF

0x0008 0000
0x0007 FFFF

0x0004 0000
0x0003 FFFF

0x0002 0000
0x0001 FFFF

0x0001 0000
0x0000 FFFF

0x0000 8000
0x0000 7FFF

0x0000 0000
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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.
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Single-chip 16-bit/32-bit microcontrollers

* Selectable speed versus power.

6.10 USB 2.0 device controller

The USB is a 4-wire serial bus that supports communication between a host and a
number (127 max) of peripherals. The host controller allocates the USB bandwidth to
attached devices through a token based protocol. The bus supports hot plugging,
unplugging, and dynamic configuration of the devices. All transactions are initiated by the
host controller.

The LPC2141/42/44/46/48 is equipped with a USB device controller that enables

12 Mbit/s data exchange with a USB host controller. It consists of a register interface,
serial interface engine, endpoint buffer memory and DMA controller. The serial interface
engine decodes the USB data stream and writes data to the appropriate end point buffer
memory. The status of a completed USB transfer or error condition is indicated via status
registers. An interrupt is also generated if enabled.

A DMA controller (available in LPC2146/48 only) can transfer data between an endpoint
buffer and the USB RAM.

6.10.1 Features

* Fully compliant with USB 2.0 Full-speed specification.

* Supports 32 physical (16 logical) endpoints.

* Supports control, bulk, interrupt and isochronous endpoints.
* Scalable realization of endpoints at run time.

* Endpoint maximum packet size selection (up to USB maximum specification) by
software at run time.

* RAM message buffer size based on endpoint realization and maximum packet size.

¢ Supports SoftConnect and GoodLink LED indicator. These two functions are sharing
one pin.

* Supports bus-powered capability with low suspend current.
* Supports DMA transfer on all non-control endpoints (LPC2146/48 only).
* One duplex DMA channel serves all endpoints (LPC2146/48 only).

¢ Allows dynamic switching between CPU controlled and DMA modes (only in
LPC2146/48).

¢ Double buffer implementation for bulk and isochronous endpoints.

6.11 UARTs

LPC2141_42_44_46_48

The LPC2141/42/44/46/48 each contain two UARTS. In addition to standard transmit and
receive data lines, the LPC2144/46/48 UART1 also provides a full modem control
handshake interface.

Compared to previous LPC2000 microcontrollers, UARTs in LPC2141/42/44/46/48
introduce a fractional baud rate generator for both UARTS, enabling these microcontrollers
to achieve standard baud rates such as 115200 with any crystal frequency above 2 MHz.
In addition, auto-CTS/RTS flow-control functions are fully implemented in hardware
(UART1 in LPC2144/46/48 only).
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6.16

6.16.1

6.17

6.17.1

LPC2141_42_44_46_48

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.
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Single-chip 16-bit/32-bit microcontrollers

6.18 Pulse width modulator

The PWM is based on the standard timer block and inherits all of its features, although
only the PWM function is pinned out on the LPC2141/42/44/46/48. The timer is designed
to count cycles of the peripheral clock (PCLK) and optionally generate interrupts or
perform other actions when specified timer values occur, based on seven match registers.
The PWM function is also based on match register events.

The ability to separately control rising and falling edge locations allows the PWM to be
used for more applications. For instance, multi-phase motor control typically requires
three non-overlapping PWM outputs with individual control of all three pulse widths and
positions.

Two match registers can be used to provide a single edge controlled PWM output. One
match register (MRO) controls the PWM cycle rate, by resetting the count upon match.
The other match register controls the PWM edge position. Additional single edge
controlled PWM outputs require only one match register each, since the repetition rate is
the same for all PWM outputs. Multiple single edge controlled PWM outputs will all have a
rising edge at the beginning of each PWM cycle, when an MRO match occurs.

Three match registers can be used to provide a PWM output with both edges controlled.
Again, the MRO match register controls the PWM cycle rate. The other match registers
control the two PWM edge positions. Additional double edge controlled PWM outputs
require only two match registers each, since the repetition rate is the same for all PWM
outputs.

With double edge controlled PWM outputs, specific match registers control the rising and
falling edge of the output. This allows both positive going PWM pulses (when the rising
edge occurs prior to the falling edge), and negative going PWM pulses (when the falling
edge occurs prior to the rising edge).

6.18.1 Features

LPC2141_42_44_46_48

* Seven match registers allow up to six single edge controlled or three double edge
controlled PWM outputs, or a mix of both types.

* The match registers also allow:
— Continuous operation with optional interrupt generation on match.
— Stop timer on match with optional interrupt generation.
— Reset timer on match with optional interrupt generation.

* Supports single edge controlled and/or double edge controlled PWM outputs. Single
edge controlled PWM outputs all go HIGH at the beginning of each cycle unless the
output is a constant LOW. Double edge controlled PWM outputs can have either edge
occur at any position within a cycle. This allows for both positive going and negative
going pulses.

¢ Pulse period and width can be any number of timer counts. This allows complete
flexibility in the trade-off between resolution and repetition rate. All PWM outputs will
occur at the same repetition rate.

¢ Double edge controlled PWM outputs can be programmed to be either positive going
or negative going pulses.
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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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8. Static characteristics

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

Symbol Parameter Conditions Min Typll Max Unit
Vbp supply voltage @ 30 3.3 3.6 \Y
Vbpa analog supply voltage 3.3V pad 3.0 3.3 3.6 \%
ViveaT) input voltage on pin Bl 2.0 3.3 3.6 Y,
VBAT
Vi(vREF) input voltage on pin 2.5 3.3 Vbpa \%
VREF
Standard port pins, RESET, P1.26/RTCK
I LOW-level input current  V, =0 V; no pull-up - - 3 pA
IH HIGH-level input current V|, = Vpp; no pull-down - - 3 pA
loz OFF-state output Vo =0V, Vg =Vpp; ho - - 3 pA
current pull-up/down
liatch 1/0O latch-up current —(0.5Vpp) <V, < (1.5Vpp); - - 100 mA
Tj<125°C
V| input voltage pin configured to provide a [GEIe o - 55 \Y,
digital function |
Vo output voltage output active 0 - Vbbp \%
ViH HIGH-level input voltage 2.0 - - \%
Vi LOW-level input voltage - - 0.8 \%
Vhys hysteresis voltage 0.4 - - \%
VoH HIGH-level output loy = -4 mA 8] Vpp — 0.4 - - \%
voltage
VoL LOW-level output loL = -4 mA 8 - - 0.4 Y,
voltage
loH HIGH-level output Von=Vpp—-0.4V 8 —4 - - mA
current
loL LOW-level output VoL=0.4V 8l 4 - - mA
current
lons HIGH-level short-circuit Voy =0V L] - -45 mA
output current
loLs LOW-level short-circuit Vo, = Vppa O - - 50 mA
output current
Ipd pull-down current V=5V 201 10 50 150 UA
lpu pull-up current Vi=0V 1 15 -50 -85 pA
Vpp<V|<5V 0] o 0 0 nA
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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. Dynamic characteristics

Table 6.  Dynamic characteristics of USB pins (full-speed)
CL =50 pF; Rpy = 1.5 kf2on D+ to Vpp, unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
t; rise time 10 % to 90 % 4 - 20 ns
t fall time 10 % to 90 % 4 - 20 ns
tFREM differential rise and fall time (t/tp) 90 - 110 %
matching
VcRrs output signal crossover voltage 1.3 - 2.0 \%
treOPT source SEOQ interval of EOP see Figure 7 160 - 175 ns
trpEOP source jitter for differential transition see Figure 7 -2 - +5 ns
to SEO transition
tr1 receiver jitter to next transition -18.5 - +18.5 ns
tir2 receiver jitter for paired transitions 10 % to 90 % -9 - +9 ns
teoPR1 EOP width at receiver must reject as [ 40 - - ns
EOP; see
Figure 7
teopr2 EOP width at receiver must accept as [l 82 - - ns
EOP; see
Figure 7

[1] Characterized but not implemented as production test. Guaranteed by design.

Table 7.  Dynamic characteristics
Tamb = 40 T to +85 < for commercial applications, Vpp over specified ranges(l

Symbol Parameter Conditions Min Typl2 Max Unit
External clock

fosc oscillator frequency 10 - 25 MHz
Tey(clk) clock cycle time 40 - 100 ns
tcHex clock HIGH time Tey(cky x 0.4 - - ns
tcLex clock LOW time Tey(elky x 0.4 - - ns
tcLcH clock rise time - - 5 ns
tcHeL clock fall time - - 5 ns
Port pins (except P0.2, P0.3, P0.11, and P0.14)

tr(o) output rise time - 10 - ns
tf(0) output fall time - 10 - ns
I2C-bus pins (P0.2, P0.3, P0.11, and P0.14)

ti(o) output fall time Vigto Vi 20+ 0.1 xC,l8 - - ns

[1] Parameters are valid over operating temperature range unless otherwise specified.
[2] Typical ratings are not guaranteed. The values listed are at room temperature (25 °C), nominal supply voltages.

[3] Bus capacitance Cy, in pF, from 10 pF to 400 pF.
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ADX.ySAMPLE

LPC2141/42/44/46/48
20 kQ
- 3pF J':l. 5 pF

ADX.y

Vss

77

Fig 9. Suggested ADC interface - LPC2141/42/44/46/48 ADX.y pin

Rysi

VEXT

002aab834

LPC2141_42_44_46_48
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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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Table 10. Recommended values for Cx1/Cxo in oscillation mode (crystal and external
components parameters): low frequency mode

Fundamental oscillation  Crystal load Maximum crystal External load
frequency Fosc capacitance C, series resistance Rg capacitors Cx1/Cxo
5 MHz to 10 MHz 10 pF <300 Q 18 pF, 18 pF

20 pF <200 Q 39 pF, 39 pF

30 pF <100 Q 57 pF, 57 pF
10 MHz to 15 MHz 10 pF <160 Q 18 pF, 18 pF

20 pF <60Q 39 pF, 39 pF
15 MHz to 20 MHz 10 pF <80Q 18 pF, 18 pF

Table 11. Recommended values for Cx1/Cxo in oscillation mode (crystal and external
components parameters): high frequency mode

Fundamental oscillation  Crystal load Maximum crystal External load
frequency Fosc capacitance C, series resistance Rg capacitors Cxy, Cxo
15 MHz to 20 MHz 10 pF <180 Q 18 pF, 18 pF

20 pF <100 Q 39 pF, 39 pF
20 MHz to 25 MHz 10 pF <160 Q 18 pF, 18 pF

20 pF <800 39 pF, 39 pF

12.3 RTC 32 kHz oscillator component selection

LPC2141_42_44_46_48

LPC2xxx

RTCX1 RTCX2 J-

— = CL ==Cp

32 kHz XTAL T
IDI
1 n

I Cx1 T Cx2

002aaf495

Fig 14. RTC oscillator modes and models: oscillation mode of operation and external
crystal model used for Cyx;/Cx, evaluation

The RTC external oscillator circuit is shown in Figure 14. Since the feedback resistance is
integrated on chip, only a crystal, the capacitances Cy; and Cx» need to be connected
externally to the microcontroller.

Table 12 gives the crystal parameters that should be used. C, is the typical load
capacitance of the crystal and is usually specified by the crystal manufacturer. The actual
C. influences oscillation frequency. When using a crystal that is manufactured for a
different load capacitance, the circuit will oscillate at a slightly different frequency
(depending on the quality of the crystal) compared to the specified one. Therefore for an
accurate time reference it is advised to use the load capacitors as specified in Table 12
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Table 14. Revision history

Document ID Release date Data sheet status Change notice Supersedes
LPC2141_42_44 46_48v.5 20110812 Product data sheet - LPC2141_42_44 46_48v.4
Modifications: ® Table 3 “Pin description”: Added Table note [10] to RTCX1 and RTCX2 pins.

Table 4 “Limiting values”: Added parameter lgjn.

Table 5 “Static characteristics”, 12C-bus pins: Changed typical hysteresis voltage from
0.5Vpp to 0.05Vpp.

Table 5 “Static characteristics”: Updated min, typical and max values for oscillator pins
VixTaL1): VoxTaL2): VirTexy), and VorTex2)-

Table 5 “Static characteristics”: Updated Table note [15].

Added Section 11 “DAC electrical characteristics”.

Added Section 12.2 “Crystal oscillator XTAL input and component selection”.

Added Section 12.3 “RTC 32 kHz oscillator component selection”.

Added Section 12.4 “XTAL and RTCX Printed Circuit Board (PCB) layout guidelines”.
Updated Figure 8 “ADC characteristics”.

LPC2141_42 44 46 48v.4 20081117 Product data sheet - LPC2141_42_44 46_48 V.3

Modifications: .

Replaced all occurrences of VPB with APB.

Table 3: clarified which pins do/don’t have internal pull-ups.

Table 4: changed storage temperature range from —40 °C/125 °C to —65 °C/150 °C.
Table 5: added Table note 7 to input voltage spec.

Table 5: modified Table note 9.

Table 5: moved hysteresis voltage (0.4 V) from typ to min column.

Figure 8: updated figure and figure title, removed note

LPC2141 42 44 46_48v.3 20071019 Product data sheet - LPC2141 42 44 46 48v.2
LPC2141 42 44 46 _48v.2 20060828 Product data sheet - LPC2141 42 44 46_48v.1
LPC2141 42 44 46 48v.1 20051003 Preliminary data sheet - -
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