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Abstract This technical note introduces the features of the LPC1100XL

series, and details the differences when compared to the
LPC1100L series.

This technical note will help enable users to have a smooth
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series.
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1. Introduction

The LPC111x/LPC11Cxx are an ARM Cortex-M0 based, low-cost 32-bit MCU family,
designed for 8/16-bit microcontroller applications, offering performance, low power,
simple instruction set and memory addressing together with reduced code size compared
to existing 8/16-bit architectures.

The LPC111x/LPC11Cxx operate at CPU frequencies of up to 50 MHz. The peripheral
complement of the LPC111x/LPC11Cxx includes up to 32 kB of flash memory, up to 8 kB
of data memory, one C_CAN controller (LPC11Cxx), one Fast-mode Plus 1°C-bus
interface, one RS-485/EIA-485 UART, up to two SPI interfaces with SSP features, four
general purpose timers, a 10-bit ADC, and up to 42 general purpose /O pins.

On-chip C_CAN drivers and flash In-System Programming tools via C_CAN are included
on the LPC11Cxx. In addition, parts LPC11C2x are equipped with an on-chip CAN
transceiver.

The LPC111x/LPC11Cxx consists of the following family series:
e LPC1100 series
e LPC1100L series
e LPC1100XL series
e LPC11CO0O0 series
e LPC11D14 series

This technical note introduces the important features of the LPC1100XL series, and
focuses on providing key differences which users must be aware of in order to have a
smooth migration process from the LPC1100L series to the LPC1100XL series.

The user software on the LPC1100L series is fully portable to the LPC1100XL series if
the part IDs and/or the Device ID register are not used in the LPC1100L user software.

The various topics covered in this application note are as follows:
e Flash memory size
¢ Flash sector configuration
e 16-bit and 32-bit timer peripherals
e Pin configuration
e Device identification register
o Part identification numbers
e Non-Maskable Interrupt (NMI)
e Power consumption

e Summary

2. Flash memory size

For the LPC1100L series, the maximum on-chip flash memory size available is 32 kB.
For the LPC1100XL series, the maximum on-chip flash memory size available is 64 kB.
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3. Flash sector configuration

For the LPC1100L series, the on-chip flash memory consists of sectors where each
sector size is 4 kB. Please see Fig 1:

Sector Sector Address range
number size
[kB]

Ox0000 0000 - 0x0DD0D OFFF
Ox0000 1000 - 0x000D 1FFF
Ox0000 2000 - 0x0DD0D 2FFF
Ox0000 3000 - 0x0D0D0D 3FFF
Ox0000 4000 - 0x0D0D0D 4FFF
Ox0000 5000 - 0x00D00D 5FFF
0x0000 6000 - 0xD0D0D 6FFF
0x0000 7000 - 0xD0D00 7FFF

S e W=D
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Fig 1. LPC1100L flash sector configuration

The LPC100L series provides IAP erase operations only on a sector basis and the
minimum erase size available is 4 kB. The IAP erase sector command code 52 (decimal)
can be used to erase a sector or multiple sectors of the on-chip flash memory. Please
see the LPC11xx/LPC11Cxx user manual for further details.

For the LPC1100XL series, the on-chip flash memory consists of sectors where each
sector size is 4 kB, and each sector consists of 16 pages. Each page is 256 bytes.
Please see Fig 2:
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Sector Sector Page

number size number
[kE]

a 4 0-15

1 4 18 - 31

2 4 32 - 47

3 4 43 - 83

4 4 &4 -TH

4] 4 B0 - 85

i 4 28 - 111
T 4 112 -127
B 4 128 - 143
"] 4 144 - 158
10 4 180 - 175
11 4 176 - 181
12 4 192 - 207
13 4 208 - 223
14 4 224 - 238
15 4 240 - 255

Address range

D000 D000 - Ox0000 OFFF
Oec000 1000 - 00000 1FFF
Oec000 2000 - Dx0000 2FFF
Oe0000 3000 - 00000 3FFF
Oec0000 4000 - 00000 4FFF
D000 5000 - Dx0000 SFFF
Oec000 6000 - Dx0000 GFFF
Oec000 FOOD - Dx0000 TFFF
Oec000 BOOD - Dx0000 BFFF
Oec0000 8000 - 00000 BFFF
Oe0000 ADOD - OucD0O0D AFFF
Oe0000 BOOD - 00000 BFFF
Oe0000 CO0D0 - 0x0000 CFFF
Oe0000 D000 - 0x0000 DFFF
Oe0000 EQOD - OwD000 EFFF
Oec0000 FOOO - Ox0000 FFFF

Fig 2. LPC1100XL flash sector configuration

Compared to the LPC1100L series, the LPC1100XL series provides IAP erase
operations on both sector and page basis. As a result, the minimum erase size available
is 256 bytes on the LPC1100XL. The IAP erase page command code 59 (decimal) can
be used to erase a page or multiple pages of the on-chip flash memory. Please see the
LPC11xx/LPC11Cxx user manual for further details.

All information provided in this document is subject to legal disclaimers.
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4. 16-bit and 32-bit timer peripherals

Compared to the LPC1100L, the LPC1100XL series provides the following additional
features on the 16-bit Timer 0/1 and 32-bit Timer 0/1 peripherals:

1. One additional capture input signal for each timer:
CT16B0_CAP1
CT16B1 _CAP1
CT32B0_CAP1
CT32B1_CAP1

Please see Fig 3 for the signal location.

2. Capture-clear function for easy pulse-width measurement.

This feature allows for a designated edge on a particular CAP input to reset the timer to
all zeros. Using this mechanism to clear the timer on the leading edge of an input pulse
and performing a capture on the trailing edge permits direct pulse-width measurement
using a single capture input without the need to perform a subtraction operation in
software.

Bits 7:4 of the Counter Control Register are used to enable and configure the capture
clears-timer feature. Please see the LPC11xx/LPC11Cxx User Manual for further details.

5. Pin configuration

The LPC1100XL series is fully pin to pin compatible with the LPC1100L series.
Compared to the LPC1100L series, the LPC1100XL series multiplexes the following
signals on additional general purpose port pins.

e SCK1 - Serial clock for SPI1

e MISO1 - Master In Slave Out for SPI1

e MOSI1 - Master Out Slave In for SPI1

e SSEL1 - Slave Select for SPI1

e RXD - Receiver input for UART

e TXD - Transmitter output for UART

e CT16B0_CAPO - Capture input O for 16-bit timer 0

e CT16B0_MATO - Match output O for 16-bit timer 0

e CT16B0_MAT1 - Match output 1 for 16-bit timer O

e CT16B0_MAT?2 - Match output 2 for 16-bit timer 0

e CT16B1_MAT1 - Match output 1 for 16-bit timer 1

e CT32B0_CAPO - Capture input O for 32-bit timer 0

e CT32B0_MATO - Match output O for 32-bit timer 0

e CT32B0_MAT1 - Match output 1 for 32-bit timer 0

e CT32B0_MAT2 - Match output 2 for 32-bit timer 0

e CT32B0_MAT3 - Match output 3 for 32-bit timer 0
Fig 3 and Fig 4 highlights the location of these functions on the LPC1100XL series.
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Fig 3. LPC1100XL pin configuration (LQFP48)
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Fig 4. LPC1100XL pin configuration (HVQFN33)

6. Device identification register

On the LPC1100L series, the device identification register which is available in the
SYSCON block (address 0x400483F4) is a read-only register and contains the part
identification numbers for the parts.

On the LPC1100XL series, the device identification register is not supported. The part
identification numbers for the parts can only be read using the IAP Read Part
Identification command or the ISP Read Part Identification command. Please see the
LPC11xx/LPC11Cxx user manual for further details.

7. Part Identification numbers

TN00005

Technical note

The part ID numbers for the LPC1100XL parts have different part ID numbers compared
to the LPC1100L parts.

As mentioned above, the part IDs for the LPC1100XL parts can only be read using the
IAP Read Part Identification command or the ISP Read Part Identification command.
Please see the LPC11xx/LPC11Cxx user manual for further details.
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8. Non-Maskable Interrupt (NMI)

On the LPC1100XL series, a non-maskable interrupt source has been added where the
peripheral interrupts can be selected as a source for the NMI interrupt of the ARM
Cortex-MO. This is the highest priority exception other than reset and it cannot be
masked or prevented from activation by any other exception.

This is enabled via the NMI source register (NMISRC, 0x40048174). Please see the
LPC11xx/LPC11Cxx user manual for further details.

9. Power consumption

TN00005
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The LPC1100XL series has been designed to provide lower power consumption.
Compared to the LPC1100L series (130 uA/MHz), the LPC1100XL series provides
110 uA/MHz (typical) in active mode, and in addition, the deep sleep current is typically
1.8 uA (2 uA on the LPC1100L).

Please see the LPC1100L and LPC1100XL datasheets for a detailed comparison on the
power consumption numbers.

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

The following table summarizes the differences between the LPC1100XL and LPC1100L
series.

Table 1. LPC1100XL and LPC1100L feature differences

LPC1100XL LPC1100L

110 uA/MHz (typical) Power Consumption 130 uA/MHz (typical) Power Consumption
110 uA/MHz (typical) Power Consumption 130 uA/MHz (typical) Power Consumption
1.8 uA Deep Sleep Current (Typical) 2.0 uA Deep Sleep Current (Typical)

IAP Sector Erase (4 kB) and IAP Page Erase IAP Sector Erase (4 kB)
(256 Bytes)

64 kB Flash Memory 32 kB Flash Memory
Non Maskable Interrupt -
One capture function added for each timer. -

Capture-clear feature on the 16-bit and 32-bit
timers for easy pulse-width measurements.

Timer, UART, and SSP functions pinned out on
additional GPIO pins.

- Device ID Register
Part Identification Numbers Part Identification Numbers
(Please see the LPC11xx/LPC11 User Manual) (Please see the LPC11xx/LPC11 User Manual)
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11.1 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.

11.2 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s
own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP
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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.

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.

Evaluation products — This product is provided on an “as is” and “with all
faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates
and their suppliers expressly disclaim all warranties, whether express,
implied or statutory, including but not limited to the implied warranties of non-
infringement, merchantability and fitness for a particular purpose. The entire
risk as to the quality, or arising out of the use or performance, of this product
remains with customer.

In no event shall NXP Semiconductors, its affiliates or their suppliers be
liable to customer for any special, indirect, consequential, punitive or
incidental damages (including without limitation damages for loss of
business, business interruption, loss of use, loss of data or information, and
the like) arising out the use of or inability to use the product, whether or not
based on tort (including negligence), strict liability, breach of contract, breach
of warranty or any other theory, even if advised of the possibility of such
damages.

Notwithstanding any damages that customer might incur for any reason
whatsoever (including without limitation, all damages referenced above and
all direct or general damages), the entire liability of NXP Semiconductors, its
affiliates and their suppliers and customer’s exclusive remedy for all of the
foregoing shall be limited to actual damages incurred by customer based on
reasonable reliance up to the greater of the amount actually paid by
customer for the product or five dollars (US$5.00). The foregoing limitations,
exclusions and disclaimers shall apply to the maximum extent permitted by
applicable law, even if any remedy fails of its essential purpose.

11.3 Trademarks

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