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1 Introduction

This application note lists the significant differences between the LPC84x and LPC86x families and the
general considerations for migrating from LPC84x to LPC86x. This document focuses mainly on the LPC845
and LPC865 devices and their features. Based on the LPC84x motor control support, personal computer
accessories and applications, the LPC86x enhances its performance and features.

The LPC84x series has eight parts, see Table 1.

Table 1. LPC84x series

Type number Frequency(MHz) |[Flash/kB |SRAM/ |USART |I2C |I3C |SPI |DAC |Capacitive GPIO |Package
kB touch

LPC845M301JBD64 |30 64 16 5 4 - 2 2 yes 54 LQFP64
LPC845M301JBD48 |30 64 16 5 4 - 2 2 yes 42 LQFP48
LPC845M301JH148 30 64 16 5 4 - 2 2 yes 42 HVQFN48
LPC845M301JHI33 30 64 16 5 4 - 2 1 yes 29 HVQFN33
LPC844M201JBD64 |30 64 8 2 2 - 2 - - 54 LQFP64
LPC844M201JBD48 |30 64 8 2 2 - 2 - - 42 LQFP48
LPC844M201JH148 30 64 8 2 2 - 2 - - 42 HVQFN48
LPC844M201JHI33 30 64 8 2 2 - 2 - - 29 HVQFN33

And, the LPC86x series currently has only three parts, see Table 2.

Table 2. LPC86x series

Type number Frequency(MHz) |Flash/kB |SRAM/ USART |I12C [I3C |SPI |DAC |Capacitive |GPIO |Package
kB touch

LPC865M201JBD64 60 64 8 3 1 1 2 - - 54 LQFP64

LPC865M201JH148 60 64 8 3 1 1 2 - - 42 HVQFN48

LPC865M201JHI33 60 64 8 3 1 1 2 - - 29 HVQFN33

For LPC84x and LPC86x system block diagram, see Figure 1.
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LPC845 block diagram
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Figure 1. LPC84x and LPC86x system block diagram

:This feature reduced channels on LPC86x family
:This IP have minor changed on LPC86x family

2 Acronyms and abbreviations

Table 3 defines the acronyms and abbreviations used in this document.

Table 3. Acronyms and abbreviations

Acronym Description

ADC Analog-to-Digital Converter
ACMP Analog Comparator

CLKGEN Clock Generator

CRP Code Read Protection

DAC Digital-to-Analog Converter
DMA Direct Memory Access

FAIM Fast Initialization Memory
FRO Free Running Oscillator

FTM Timer - FlexTimer

GPIO General-Purpose Input/Output
ISP In-System Programming
IOCON Input/Output configuration
LPOSC Low-Power Oscillator

MTB Micro Trace Buffer

MRT Multi-Rate Timer

P1O Programmable Input/Output
PMU Power Management Unit
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Table 3. Acronyms and abbreviations...continued

Acronym Description

ROM Read-Only Memory

SCT Semi-Conductor Tracker

SCRP Strength Code Read Protection

SRAM Static Random-Access Memory

UART Universal Asynchronous Receiver/Transmitter

ULPOSC Ultra Low-Power Oscillator

USART Universal Synchronous and Asynchronous Receiver/Transmitter
WWDT Windowed Watchdog Timer

WKT Wake-up Timer

3 High-level change summary

Keeping the LPC845 as a reference, Table 4 shows the high-level changes and the features for all LPC86x
family.

Table 4 includes a difference column to indicate the level of changes. This “Difference” column is classified as
the following:

* High: Completely new peripheral / IP block. Might require a significant change in software.
* Mid: Major changes to an existing IP, impacting software changes.
* Low: Minor changes to the new IP, minor or no software changes required.

Table 4. LPC845 and LPC865 family level comparison

Items System resource LPC845 Difference |LPC865 Description
Core Core type Arm Cortex-MO+ NA Arm Cortex-MO+ -

Core max Frequency |30 MHz Low 60 MHz -
Memory |Flash Size 64 kB NA 64 kB -

Cache - Low 32 bytes -
Buffer - Low Add flash line buffer |-
SRAM 16 kB Low 8 kB -
MTB 8 kB (shared with High - LPC86x do not supports MTB
SRAM)

Boot ROM 16 kB High 8 kB LPC86x support only UART ISP

FAIM 256-bit High - LPC86x do not supports FAIM
DMA sDMA 25ch / 13trigger Low 16 ch / 13 trigger -
Clock external 1 MHz to 25 MHz NA 1 MHz to 25 MHz -

crystal(XOSC)

FRO YES (default 24 MHz) | Mid YES(default 48 -

MHz)
Watchdog OSC YES High - LPC86x can use LPOSC instead of
Watchdog OSC

1 MHz LPOSC - High YES -

External clock input |Up to 25 MHz NA Up to 25 MHz -
Analog ADC 1.2 Msps / 12 bit Mid 1.9 Msps / 12bit ADC channel 0 can link to internal PMU
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Items System resource LPC845 Difference |LPC865 Description
DAC 2x10 bit High - -
ACMP (comparator) |5x inputs NA 5x inputs -
Timers SCT 1x32 bit(or 2x16 bit)  |High - LPC86x can use FTMO to do part of SCT
CTimer 1x32 bit High B} feature, use FTM1 to do part of CTimer
FlexTimer - High FTMO 6-ch
FTM1 4-ch
MRT 4x NA 4x -
Wake-up Timer YES NA YES -
(WKT)
WWDT YES NA YES -
Peripheral| UASRT 5 Low 3 LPC86x USART enhanced with received
idle interrupt
SPI 2 NA 2 -
12C 2 NA 1 -
13C - High YES New feature on LPC865, 13C 1.1
Capacitive touch YES High - -
System | Switch-Matrix YES High YES -
Feature s\ stem default clock | 12 MHz Mid 24 MHz ;
Code protection CRP Mid SCRP LPC86x enhanced this feature
GPIO reset status With internal pull-up  |High Tri-status Important to hardware design
except 12C pins
Package |LQFP64 YES NA YES Pin2Pin
LQFP48 YES - - -
HVQFN48 YES NA YES Pin2Pin
HVQFN32 YES NA YES Pin2Pin
In summary:

* Enhances MCU core running frequency up to 60 MHz
* ADC channel 0 can link to internal PMU 0.9 V source
* Flash support 32 Byte cache interface
* Flash support line buffer
* Reduced system SRAM from 16 kB to 8 kB
* Reduced ROM size from 16 kB to 8 kB (LPC86x ROM only support UART ISP)

* Replace 30/24 MHz FRO with new 60/48/36 MHz version
* Replace watchdog oscillator with 1 MHz LPOSC from LPC80x series
» Keep 3x USART (removed 2x from LPC84x)

« Enhanced USART with received idle interrupt

» Keep 1x 12C (removed 3x from LPC84x)

* Replace SCT timer with 6-ch FlexTimer (FTMO)

* Replace CTimer32 with 4-ch FlexTimer (FTM1)

* Add AIPS_Lite bridge for FlexTimers

* Change GPIO reset state to tri-state

* Add I3C (version 1.1)

* Add a Low-power operating mode
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* Removed DAC

Removed Capacitive touch
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* Redesign AHB matrix, Switch-Matrix, IOCON, Syscon, CLKGEN, DMA, peripheral Input Muxes, and so on

4 Memory

This section compares the differences between LPC84x and LPC86x in terms of memory. For the memory
comparison of LPC844, LPC845, and LPC86x, see Table 5.

Table 5. LPC84x and LPC86x memory comparison

Memory LPC844 LPC845 LPC86x

Flash 64 kB 0x0000_0000 - 0x0001_00 |64 kB 0x0000_0000 - 0x0001_0000 |64 kB 0x0000_0000 - 0x0001_00
00 00

SRAM 8 kB 0x1000_0000 - 0x1000_2000 |16 kB 0x1000_0000 - 0x1000_4000 |8 kB 0x1000_0000 - 0x1000_2000

Boot ROM |16 kB 0xOF00_0000 - 0xOF00_400 |16 kB 0xOF00_0000 - 0xOF00_4000 |8 kB 0x0F00_0000 - 0xOF00_2000

0

4.1 Flash memory

The flash size of LPC84x and LPC86x is 64 kB, but the LPC86x flash enhances with 32 Bytes cache and line
buffers to improve the code execution performance.

4.2 SRAM

The SRAM size as follows:

» LPC86x is 8 kB
* LPC845is 16 kB
* LPC844 is 8 kB

Note: For the LPC845, there are 8 kB RAM shared with MTB.

4.3 ROM

The LPC86x ROM is only 8 kB and only supports the UART ISP function, but it supports SCRP to improve Code
Read Protection compared to the LPC84x series. The LPC86x ROM API only supports the FRO setting.

The LPC84x ROM supports more functions than LPC86x, including ROM divider API, FAIM setting, and so on.

4.4 FAIM

The LPC86x do not support FAIM, but the LPC84x supports 256-bit memory for FAIM.

5 Clock distribution

Compared the LPC84x and LPC86x FRO default setting on 48 MHz, which supports three frequencies 60
MHz, 48 MHz, and 36 MHz. The LPC86x supports 1 MHz LPOSC, and LPOSC is the only source for Window
Watchdog Timer. See Figure 2 for the clock distribution of LPC86x.
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Figure 2. LPC86x clock generation diagram

6 Pinout

For the LP86x in LQFP64, HVQFN48, and HVQFN32 packages, its pin assignment is compatible with LPC84x.
The number and position of PIO pins are the same, see Figure 3. But, in the Switch-Matrix table, some
functions are different for FlexTimer pins. For more details on the pin assignment of each peripheral, see

Figure 3.
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Figure 3. LPC86x pinout in LQFP64, HYQFN48, and HVQFN32 packages

7 Analog

The LPC86x enhanced the ADC sampling performance, and the others are the same as LPC84x.

7.1 ADC

The LPC84x and LPC86x both have one ADC module. The number of external channels for different packages
supports the same 12 channels, see Table 6. The ADC input function can be enabled through Switch-Matrix
register PINENABLEO but enable bits are different between LPC84x and LPC86x.
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The LPC86x ADC sampling performance improves from 1.2 Msps (was in LPC84x) to 1.9 Msps. The LPC86x
can use ADC channel 0 links to internal PMU 0.9 V voltage reference by setting SYSCON register, 0.9 V voltage
reference actual value is stored with pert ID and can be read from IAP command.

Table 6. ADC input pin assignment and SWM configuration bit of LPC84x and LPC86x

LQFP64 |HVQFN48 |HVQFN32 |Pin Name ADC Pin |LPC84x PINENABLEO LPC86x PINENABLEOQ
45 33 22 PIO0_7 ADC_0 bit 14 bit 12
46 34 23 PIO0_6 ADC_1 bit 15 bit 13
49 37 25 PIO0_14 ADC_2 bit 16 bit 14
51 39 26 PI00_23 ADC_3  |bit17 bit 15
55 43 27 PIO0_22 ADC_4 bit 18 bit 16
57 44 28 PIO0_21 ADC_5 bit 19 bit 17
58 45 29 P100_20 ADC_6 |bit20 bit 18
60 46 30 PI00_19 ADC_7  |bit21 bit 19
61 47 31 PIO0_18 ADC_8 bit 22 bit 20
64 48 32 PIO0_17 ADC_9 bit 23 bit 21
2 2 1 PIO0_13 ADC_10 |bit24 bit 22
6 6 4 PIO0_4 ADC_11 |bit25 bit 23

7.1.1 Analog Comparator (ACMP)

The LPC84x and LPC86x both have one ACMP module. The number of inputs supported for different packages
depends on the package, 5x inputs for LQFP64 and HVQFN48 and 4x inputs for HYQFN32. For the pin
assignment and SWM configuration setting, see Table 7.

Table 7. ACMP input pin assignment and SWM configuration bit of LPC84x and LPC86x

LQFP64 HVQFN48 HVQFN32 Pin Name |ACMP Pin LPC84x PINENABLEO |LPC86x PINENABLEO
48 36 24 PIO0_0 ACMP_I1 bit 0 bit 0

32 24 16 PI100_1 ACMP_I2 bit 1 bit 1

49 37 25 PIO0_14 ACMP_1I3 bit 2 bit 2

51 39 26 PIO0_23 ACMP_l4 bit 3 bit 3

54 42 - P10O0_30 ACMP_I5 bit 4 bit 4

8 Timers

The LPC86x uses FlexTimer (FTMO0 and FTM1) to replace SCT and CTimer32, FlexTimer can support motor

control applications.

8.1 Timer - FlexTimer (FTM)

Two FlexTimers are implemented on the LPC86x, and both FlexTimers are 16-bit counters. The first FlexTimer
FTMO provides six channels and includes support for motor control, including fault control. The second
FlexTimer FTM1 provides four channels; this timer does not have fault control but includes a quadrature

encoder.
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Both FlexTimers are provided with a selection of hardware triggers. Both FlexTimers are DMA supported:

e FTMO can be replaced as a part of SCT features on LPC84x
e FTM1 can be replaced as a part of CTimer32 features on LPC84x, CTimer 32-bit

As compared to the LPC84x, the LPC86x FlexTimer function pins can only be placed to a selection of up to
three pins through the Switch-Matrix using FTM PINASSIGNO and FTM PINASSIGNLI registers, see Table 8.
The SCT and CcTimer32 function pins can be assigned to any PIO pins through the Switch-Matrix.

Table 8. FlexTimer pin assignments

Function Type Selection 0 Selection 1 Selection 2 Selection 3 FTM FTM
Name PINASSIGNO |PINASSIGN1
FTMO_EXTCLK || PO_24 PO_30 - Not connected |bit 1:0 -
FTMO_CHO 110 PO_17 P1_1 - Not connected | bit 3:2 -
FTMO_CH1 110 PO_18 P1_2 PO_16 Not connected |bit 5:4 -
FTMO_CH2 1/0 PO_19 P1_3 P1_2 Not connected |bit 7:6 -
FTMO_CH3 1/10 P0_20 P1_4 P0_27 Not connected |bit 9:8 -
FTMO0_CH4 110 PO_21 P1_5 PO_25 Not connected |bit 11:10 -
FTMO_CH5 1/0 PO_22 P1_6 PO_24 Not connected | bit 13:12 -
FTMO_FAULTO |I P0_10 P1_7 P0_28 Not connected | bit 15:14 -
FTMO_FAULT1 |1 PO_11 P1_12 P1_3 Not connected |bit 17:16 -
FTMO_FAULT2 |I PO_13 P1_13 - Not connected |bit 19:18 -
FTMO_FAULT3 |I P0_23 P1_14 - Not connected | bit 21:20 -
FTM1_EXTCLK |1 PO_25 P0_29 - Not connected |bit 23:22 -
FTM1_CHO 1/0 PO_15 P1_8 - Not connected | bit 25:24 -
FTM1_CH1 110 P0O_16 P19 - Not connected | bit 27:26 -
FTM1_CH2 110 PO_26 PO_31 - Not connected | bit 29:28 -
FTM1_CH3 1/0 PO_27 P1_0 - Not connected |bit 31:30 -
FTM1_QD_ | PO_24 P0O_29 - Not connected |- bit 1:0
PHA

FTM1_QD_ | PO_25 PO_30 - Not connected |- bit 3:2
PHB

8.2 Multi-Rate Timer (MRT)

The LPC86x has a standard four-channel MRT, which is same as the LPC84x series.

8.3 Windowed Watchdog Timer (WWDT)

The LPC86x provides the same WWDT as LPC84x. The only difference is that LPC86x WWDT uses 1 MHz
LPOSC as the only clock source, but the LPC84x uses a programmable watchdog oscillator with a frequency
range of 9.4 kHz to 2.3 MHz.

Note: Once these WWODT bits are set, there should be no way for software to halt the 1 MHz LPOSC —
including when entering a Low-power mode.
8.4 Wake-up Timer (WKT)

The LPC86x provides the same WKT as LPC84x, but the LPC86x WKT clock source can select from LPOSC/
FRO (1 MHz), ULPOSC (10 kHz) in PMU and external WKTCLKIN input pin.
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The LPC84x WKT clock source only supports FRO, ULPOSC in PMU, and external WKTCLKIN input pins.

9 Peripherals

This section lists the information about I3C, USART, SPI, 12C, and GPIO pins.

9.1 I13C

The LPC86x support one master/slave 13C interface. This I3C IP supports I3C v1.1. The I13C function pins can
be assigned to any PIO pins through Switch-Matrix.

9.2 USART

The LPC86x provides the same USART IP as LPC84x, but the LPC86x enhances the USART feature with
received idle timeout status detection and interrupt support.

9.3 SPI
The LPC86x use the same SPI IP as LPC84x.

9.4 12C
The LPC86x use the same 12C IP as LPC84x.

9.5 Pin and GPIO

The LPC86x all I/0 default to GPIO inputs with High-Z (tri-state) status after reset except for the 12C bus true
open-drain pins PIO0 10 and PIOO0 11.

For the LPC84x, all I/O default to GPIO inputs with internal pull-up resistors, enabled after reset, except for the
I2C bus true open-drain pins PIO0 10 and PIO0 11.

By default, both the LPC86x and LPC84x GPIO function are selected except on the pins PIO0 2, PIO0_3, and
PIOO0 5.

10 System

This section lists the details about the reset and boot.

10.1 Reset and boot

The LPC84x and LPC86x use PI00 12 as the ISP entry pin; when PTO0 12 is pulled low on reset, the part
enters ISP mode, and the ISP command handler startup.

The boot-up timings between the LPC86x and LPC84x are different, see Figure 4 and Table 9.
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Figure 4. Startup timing
Table 9. Typical startup timing parameters
Parameter Description LPC84x LPC86x
ta FRO start time <26 uS <9.2uS
tb Internal reset deasserted 101 uS 54 uS
tc Boot time 51 uS 99 usS

11 Software

This section lists the details about SDK startup file, SDK linker file, ROM API, SCRP, and CRP.

11.1 SDK startup file

Compared with the LPC84x, and the LPC86x changed some peripheral modules, so their interrupt vector table
is different, see Table 10.

Table 10. Interrupt vector table comparison
Address ‘Vector ‘Interrupt number |LPC84x source module LPC86x source module

Arm core system handler vectors

0x0000_0000 0 - CSTACK CSTACK

0x0000_0004 1 - Reset_Handler Reset_Handler

0x0000_0008 2 - NMI NMI
AN13803 All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.
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Table 10. Interrupt vector table comparison...continued

Address ‘Vector ‘Interrupt number |LPC84x source module LPC86x source module

Arm core system handler vectors

0x0000_000C 3 - HardFault HardFault

0x0000_0010 4 - - -

0x0000_0014 5 - - -

0x0000_0018 6 - - -

0x0000_001C 7 - - -

0x0000_0020 8 - - -

0x0000_0024 9 - - -

0x0000_0028 10 - - -

0x0000_002C 11 - SVCall SvCall

0x0000_0030 12 - - -

0x0000_0034 13 - - -

0x0000_0038 14 - PendSV PendSV

0x0000_003C 15 - Systick Systick

External Interrupts

0x0000_0040 16 0 SPIO0 interrupt SPIO0 interrupt

0x0000_0044 17 1 SPI1 interrupt SPI1 interrupt

0x0000_0048 18 2 DACO interrupt Reserved

0x0000_004C 19 3 USARTO interrupt USARTO interrupt

0x0000_0050 20 4 USART1 interrupt USART1 interrupt

0x0000_0054 21 5 USART2 interrupt USART2 interrupt

0x0000_0058 22 6 Reserved FlexTimerO interrupt

0x0000_005C 23 7 12C1 interrupt FlexTimer1 interrupt

0x0000_0060 24 8 12C0 interrupt 12C0 interrupt

0x0000_0064 25 9 SCT timer interrupt Reserved

0x0000_0068 26 10 MRT timer interrupt MRT timer interrupt

0x0000_006C 27 " comparator interrupt comparator interrupt

0x0000_0070 28 12 watchdog interrupt watchdog interrupt

0x0000_0074 29 13 BOD interrupt BOD interrupt

0x0000_0078 30 14 Flash interrupt Flash interrupt

0x0000_007C 31 15 WKT timer interrupt WKT timer interrupt

0x0000_0080 32 16 ADC sequence A completion |ADC sequence A completion
interrupt interrupt

0x0000_0084 33 17 ADC sequence B completion |ADC sequence B completion
interrupt interrupt

0x0000_0088 34 18 ADC threshold compares ADC threshold compares
interrupt interrupt
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Address ‘Vector ‘Interrupt number |LPC84x source module LPC86x source module
Arm core system handler vectors

0x0000_008C 35 19 ADC overrun interrupt ADC overrun interrupt
0x0000_0090 36 20 DMAQO interrupt DMAQO interrupt
0x0000_0094 37 21 12C2 interrupt I13CO interrupt
0x0000_0098 38 22 12C3 interrupt GPIO group A interrupt
0x0000_009C 39 23 CTimer32 interrupt GPIO group B interrupt
0x0000_00A0 40 24 Pin interrupt 0 Pin interrupt 0
0x0000_00A4 41 25 Pin interrupt 1 Pin interrupt 1
0x0000_00A8 42 26 Pin interrupt 2 Pin interrupt 2
0x0000_00AC 43 27 Pin interrupt 3 Pin interrupt 3
0x0000_00B0O 44 28 Pin interrupt 4 Pin interrupt 4
0x0000_00B4 45 29 Pin interrupt 5 Pin interrupt 5
0x0000_00B8 46 30 Pin interrupt 6 Pin interrupt 6
0x0000_00BC 47 31 Pin interrupt 7 Pin interrupt 7

11.2 SDK linker file

As default in the section SRAM memory, the SRAM sizes of LPC84x and LPC86x are different, so in the linker
file, the address of the usable SRAM is also different. For detail, see Table 11.

Table 11. SRAM address range in the link file of LPC84x and LPC86x
LPC845 SRAM address

Define symbol LPC86x SRAM address

m_data_start 0x10000000 0x10000000
m_data_end 0x10003FFF 0x10001FFF
11.3 ROM API

The LPC84x ROM code provides divider API, but the LPC86x does not. For details about divider ROM code
in library format under Keil, IAR, and MCUXpresso IDEs, refer to Programming LPC800 Using USART ISP
(document AN13815).

11.4 SCRP and CRP

The LPC86x improves the CRP mechanism based on LPC84x, which call SCRP (Strength Code Read
Protection). The LPC84x and LPC86x CRP pattern values are programmed in 0x0000_02FC, but the pattern
value is different, see Table 12.

Table 12. SCRP / CRP modes pattern values
Name LPC84x LPC86x

Description

Pattern programmed
in 0x0000_02FC

0x4E697370

Pattern programmed
in 0x0000_02FC

0x536AAC95

NO_ISP Access to the chip via the SWD pins is enabled.

Prevents sampling of the pins for entering ISP
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Name

LPC84x

LPC86x

Pattern programmed
in 0x0000_02FC

Pattern programmed
in 0x0000_02FC

Description

mode. ISP sampling pin is available for other
applications.

CRPO/NO_CRP

OxFFFFFFFF

OXFFFFFFFF

All USART ISP commands are supported.

CRP1

0x12345678

0x5963A69C

Access to the chip via the SWD pins is disabled.

This mode allows partial flash update using the

following USART ISP commands and restrictions:

* Write to RAM command cannot access RAM
below 0x1000 0600. Access to addresses below
0x1000 0600 is disabled.

* Copy RAM to flash command cannot write to
Sector 0.

* Erase command can erase Sector 0 only when
all sectors are selected for erase.

* Compare command is disabled.

* Read Memory command is disabled.

This mode is useful when CRP is required and

flash field updates are needed but all sectors

cannot be erased. Since compare command is

disabled in case of partial updates the secondary

loader should implement checksum mechanism to

verify the integrity of the flash.

CRP2

0x87654321

0x963569CA

Access to chip via the SWD pins is disabled. The
following ISP commands are disabled:

* Read Memory

* Write to RAM

* Go

* Copy RAM to flash
e Compare

When CRP2 is enabled the ISP erase command
only allows erasure of all user sectors.

CRP3

0x43218765

0x63599CA6

Access to chip via the SWD pins is disabled. ISP
entry selected via the ISP entry pin is disabled

if a valid user code is present in flash sector 0.
This mode effectively disables ISP override using
the entry pin. It is up to the application of the user
to provide a flash update mechanism using IAP
calls or call reinvoke ISP command to enable flash
update via USART.

CAUTION: If CRP3 is selected, no future factory
testing can be performed on the device.

Others

No Support

Others

All the value other than mentioned above are
treated as CRP2.

12 Conclusion

This application note compares the system resources and software differences between the LPC84x and
LPC86x. Users can refer to this document quickly to migrate projects from the LPC84x to LPC86x.
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13 References

* | PC84x User Manual (document UM11029)
* L PC86x User Manual (document UM11607)

14 Revision history

Table 13 summarizes the changes done to this document since the initial release.

Table 13. Revision history

Revision number Date Substantive change

0 22 May 2022 Initial release
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15.1 Definitions

Draft — A draft status on a document indicates that 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 in a draft version of a document and shall have no
liability for the consequences of use of such information.

15.2 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
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.
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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.

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.

Suitability for use in 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) 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.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. - NXP B.V. is not an operating company and it does not distribute
or sell products.
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Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.

© 2023 NXP B.V. All rights reserved.

Application note

Rev. 0 — 22 May 2023

17719


mailto:PSIRT@nxp.com

NXP Semiconductors AN1 3803

How to Migrate LPC84x to LPC86x

AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE, 12C-bus — logo is a trademark of NXP B.V.
Cordio, CoreLink, CoreSight, Cortex, DesignStart, DynamlQ, Jazelle,

Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,

Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-

PLUS, ULINKpro, pVision, Versatile — are trademarks and/or registered

trademarks of Arm Limited (or its subsidiaries or affiliates) in the US and/or

elsewhere. The related technology may be protected by any or all of patents,

copyrights, designs and trade secrets. All rights reserved.

AN13803 All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.

Application note Rev. 0 — 22 May 2023

18/19



NXP Semiconductors AN1 3803

How to Migrate LPC84x to LPC86x

Contents

1 Introduction ..o ——— 2
2 Acronyms and abbreviations ...........cccccceeeenn. 3
3 High-level change summary ............ccccoeiirnnneee 4
4 1T 44 o o 6
41 Flash memory ..o, 6
4.2 SRAM .o 6
43 ROM s 6
4.4 FAIM oo 6
5 Clock distribution .........cccccovviimiiiennniiincenieen 6
6 Pinout ... 7
7 ANAIOG ... e 8
71 ADC e 8
711 Analog Comparator (ACMP) ......ccccoviiiiieeene. 9
8 TIMEIS .oeeeiiie i 9
8.1 Timer - FlexTimer (FTM) .....cocciiiiiieee 9
8.2 Multi-Rate Timer (MRT) ....cccooiiiiiiiiiieeeee 10
8.3 Windowed Watchdog Timer (WWDT) .............. 10
8.4 Wake-up Timer (WKT) ..o 10
9 Peripherals ... 1
9.1 IBC e 11
9.2 USART .ot 11
9.3 SPI 11
9.4 12C e 11
9.5 Pin and GPIO ........ccooiiiiiiiicie e 11
10 SYStem ... 1
10.1 Reset and boot .........ccccoeeeriiiii, 11
1" Software ... ———— 12
1.1 SDK startup file ....ooovveeeiiiiiiie 12
11.2 SDK linker file .....cocooeviiiiiiiieece e 14
1.3 ROM AP .o 14
1.4 SCRP and CRP ......cccciiiiiiiiieeeeee e 14
12 ConclusioN ... 15
13 References ......cccocvvvviiincinicee e 16
14 Revision history ... 16
15 Legal information ... 17

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

© 2023 NXP B.V. All rights reserved.

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

Date of release: 22 May 2023
Document identifier: AN13803



	1  Introduction
	2  Acronyms and abbreviations
	3  High-level change summary
	4  Memory
	4.1  Flash memory
	4.2  SRAM
	4.3  ROM
	4.4  FAIM

	5  Clock distribution
	6  Pinout
	7  Analog
	7.1  ADC
	7.1.1  Analog Comparator (ACMP)


	8  Timers
	8.1  Timer - FlexTimer (FTM)
	8.2  Multi-Rate Timer (MRT)
	8.3  Windowed Watchdog Timer (WWDT)
	8.4  Wake-up Timer (WKT)

	9  Peripherals
	9.1  I3C
	9.2  USART
	9.3  SPI
	9.4  I2C
	9.5  Pin and GPIO

	10  System
	10.1  Reset and boot

	11  Software
	11.1  SDK startup file
	11.2  SDK linker file
	11.3  ROM API
	11.4  SCRP and CRP

	12  Conclusion
	13  References
	14  Revision history
	15  Legal information
	Contents

