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1   Introduction

This application note provides a basic introduction to the LPC55(S)xx Dual-DMA feature. This document also
describes the required registers for configuring a specific direct memory access (DMA) channel, along with
the SDK-based configuration steps, hardware platform setup, and program verification. For detailed technical
specifications, refer to the LPC55(S)xx data sheet and user manual.

The LPC55(S)xx microcontroller family, based on the Arm Cortex-M33 core, targets a wide range of embedded
applications. These devices offer a set of features including:

• Up to 320 kB of on-chip SRAM
• Up to 640 kB on-chip flash
• High-speed and full-speed USB host and device interface with crystal-less operation for full-speed
• Five general-purpose timers
• One SCTimer/PWM
• One RTC/alarm timer
• One 24-bit multirate timer (MRT)
• One windowed watchdog timer (WWDT)
• Eight flexible serial communication peripherals (each of which can be a USART, SPI, I2C, or I2S interface)
• One 16-bit with1.0 Msps analog-to-digital converter (ADC)
• Temperature sensor

The Arm Cortex- M33 provides a security foundation, offering isolation to protect valuable IP and critical data
with TrustZone technology.

2   LPC55(S)xx DMA introduction

The LPC55(S)xx series supports DMA for efficient data transfers between memory and peripherals without CPU
intervention, which helps free up CPU resources. LPC55(S)xx series also features dual DMA controllers (DMA0
and DMA1) with multiple channels and trigger sources. With flexible channel multiplexing, priority arbitration,
and support for up to 1024-word transfer, the DMA system enables high-speed data movement with minimal
processor load.

2.1  DMA overview
DMA enables high-speed data transfers between memory and peripherals or between memory locations,
without involving the CPU. This data offloading frees the CPU to perform other operations, improving overall
system efficiency.

Note:  DMA handles only data transfers. Its transmission efficiency can be lower than the MCU core.

Each DMA channel supports one DMA request line and one trigger input. For example, both USART0_RX
and USART0_TX act as request input and generate request signal. This request signal produced by a specific
peripheral connects to a specific DMA channel. Users must refer to the DMA requests table to configure the
corresponding channel.

Table 1 summarizes the various DMA transfer modes, highlighting the corresponding source and destination
ports involved in each type of data transfer.
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DMA transfer mode Source Destination

Memory to memory AHB memory port AHB memory port

Memory to peripheral AHB memory port AHB peripheral port

Peripheral to memory AHB peripheral port AHB memory port

Table 1. DMA transfer mode

2.2  Dual DMA block overview
The LPC55(S)xx microcontroller integrates a Dual DMA architecture featuring two instances of the SmartDMA
controller. Users configure each controller as either secure or nonsecure, depending on application
requirements.

The following are the key features of the DMA0 controller:

• Supports 22 channels, each with a dedicated multiplexer for selecting from 22 trigger sources.
• Each Flexcomm interface provides separate DMA RX and DMA TX request to the DMA controller.
• The ADC connects to two distinct DMA request channels.
• SCTimer, selected general-purpose timers, and pin interrupts serve as other DMA triggers.
• Offers four selectable DMA triggers from all available DMA channel output triggers.
• Secure hash algorithm 2 (SHA-2) and advanced encryption standard (AES) modules offer DMA channel and

trigger interfaces for secure data handling.

The following are the key features of the DMA1 controller:

• Supports 10 channels with multiplexers for 15 trigger sources.

The following features are supported across both DMA0 and DMA1:

• Users assign priority levels to each channel, with up to eight levels supported.
• The system performs continuous priority arbitration.
• Each channel supports single transfers up to 1,024 words.
• Address increment options allow efficient packing and unpacking of data.

2.3  Basic configuration of DMA block
The shows the configuration and interaction of its main components.
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Figure 1. DMA block diagram

Note:  DMA requests are directly connected to the peripherals. Each channel supports one DMA request line
and one trigger input. Some DMA requests allow a selection of requests sources. DMA triggers are selected
from many possible input sources.

2.3.1  DMA request and trigger multiplexers

DMA requests regulate the pace of data transfers to match the capabilities of the target peripheral, including
any internal FIFO. DMA triggers initiate the actual transfer. Depending on the design requirements, users can
select either software or hardware triggers.

The requests and trigger muxes for DMA0 and DMA1 are shown in the DMA0 requests and trigger multiplexers
table.

DMA channel Request input DMA trigger mux

0 Hash-Crypt DMA request DMA0_ ITRIG_ INMUX0

1 Spare channel, no request connected DMA0_ ITRIG_ INMUX1

2 High speed SPI (Flexcomm 8) RX DMA0_ ITRIG_ INMUX2

3 High speed SPI (Flexcomm 8) TX DMA0_ ITRIG_ INMUX3

4 Flexcomm interface 0 RX/I2C target DMA0_ ITRIG_ INMUX4

5 Flexcomm interface 0 TX/I2C controller DMA0_ ITRIG_ INMUX5

6 Flexcomm interface 1 RX/I2C target DMA0_ ITRIG_ INMUX6

7 Flexcomm interface 1 TX/I2C controller DMA0_ ITRIG_ INMUX7

8 Flexcomm interface 3 RX/I2C target DMA0_ ITRIG_ INMUX8

Table 2. DMA0 request and trigger multiplexers
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DMA channel Request input DMA trigger mux

9 Flexcomm interface 3 RTX/I2C controller DMA0_ ITRIG_ INMUX9

10 Flexcomm interface 2 RX/I2C target DMA0_ ITRIG_ INMUX10

11 Flexcomm interface 2 TX/I2C controller DMA0_ ITRIG_ INMUX11

12 Flexcomm interface 4 RX/I2C target DMA0_ ITRIG_ INMUX12

13 Flexcomm interface 4 TX/I2C controller DMA0_ ITRIG_ INMUX13

14 Flexcomm interface 5 RX/I2C target DMA0_ ITRIG_ INMUX14

15 Flexcomm interface 5 TX/I2C controller DMA0_ ITRIG_ INMUX15

16 Flexcomm interface 6 RX/I2C target DMA0_ ITRIG_ INMUX16

17 Flexcomm interface 6 TX/I2C controller DMA0_ ITRIG_ INMUX17

18 Flexcomm interface 7 RX/I2C target DMA0_ ITRIG_ INMUX18

19 Flexcomm interface 7 TX/I2C controller DMA0_ ITRIG_ INMUX19

20 Spare channel, no request connected DMA0_ ITRIG_ INMUX20

21 ADC0 FIFO 0 DMA0_ ITRIG_ INMUX21

22 ADC0 FIFO 1 DMA0_ ITRIG_ INMUX22

Table 2. DMA0 request and trigger multiplexers...continued

Table 3 provides details on DMA channels trigger source assignment, including their request inputs and the
respective DMA trigger MUX configurations.

DMA channel Request input DMA trigger mux

0 Hash-Crypt DMA request DMA1_ ITRIG_ INMUX0

1 Spare channel, no request connected DMA1_ ITRIG_ INMUX1

2 High speed SPI (Flexcomm 8) RX DMA1_ ITRIG_ INMUX2

3 High speed SPI (Flexcomm 8) TX DMA1_ ITRIG_ INMUX3

4 Flexcomm interface 0 RX/I2C target DMA1_ ITRIG_ INMUX4

5 Flexcomm interface 0 TX/I2C controller DMA1_ ITRIG_ INMUX5

6 Flexcomm interface 1 RX/I2C target DMA1_ ITRIG_ INMUX6

7 Flexcomm interface 1 TX/I2C controller DMA1_ ITRIG_ INMUX7

8 Flexcomm interface 2 RX/I2C target DMA1_ ITRIG_ INMUX8

9 Flexcomm interface 2 RTX/I2C controller DMA1_ ITRIG_ INMUX9

Table 3. DMA1 request and trigger multiplexers

Table 4 outlines the available DMA trigger sources, specifying both the input source for each trigger and its
corresponding output configuration within the system.

DMA trigger DMA0 trigger input DMA1 trigger input

0 Pin interrupt 0 Pin interrupt 0

1 Pin interrupt 1 Pin interrupt 1

2 Pin interrupt 2 Pin interrupt 2

3 Pin interrupt 3 Pin interrupt 3

Table 4. DMA trigger sources
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DMA trigger DMA0 trigger input DMA1 trigger input

4 Timer CTIMER0 Match 0 Timer CTIMER0 Match 0

5 Timer CTIMER0 Match 1 Timer CTIMER0 Match 1

6 Timer CTIMER1 Match 0 Timer CTIMER2 Match 0

7 Timer CTIMER1 Match 1 Timer CTIMER4 Match 0

8 Timer CTIMER2 Match 0 DMA output trigger 0

9 Timer CTIMER2 Match 1 DMA output trigger 1

10 Timer CTIMER3 Match 0 DMA output trigger 2

11 Timer CTIMER3 Match 1 DMA output trigger 3

12 Timer CTIMER4 Match 0 SCT0 DMA request 0

13 Timer CTIMER4 Match 1 SCT0 DMA request 1

14 Comparator 0 output Hash-Crypt output DMA

15 DMA output trigger 0 NA

16 DMA output trigger 1 NA

17 DMA output trigger 2 NA

18 DMA output trigger 3 NA

19 SCT0 DMA request 0 NA

20 SCT0 DMA request 1 NA

21 Hash-Cryptoutput DMA NA

Table 4. DMA trigger sources...continued

3   DMA configuration API

This section lists the DMA configuration APIs and provides Data API examples.

3.1  DMA configuration using API list
The LPC55(S)xx microcontroller provides a structured set of DMA configuration APIs that simplify the setup
process without requiring changes to the SDK driver. These APIs allow users to enable and manage DMA
functionality.

DMA registers fall into two main categories:

• DMA control, interrupt, and status registers
• DMA channel-specific register

Each DMA transfer channel is managed through a dedicated set of registers, including:

• CFG[0:29] – Configuration registers
• CTRLSTAT[0:29] – Control and status registers
• XFERCFG[0:29] – Transfer configuration register

The device includes two DMA controllers:

• DMA0
• DMA1 (secure)
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This section explains how to configure these registers using the provided APIs. The main function prototypes
are shown in the DMA API calls table.

Function prototype API description

void DMA_Init
(DMA_Type *base)

This function enable the DMA clock, sets the descriptor
table, and enables DMA peripheral.
• param base: DMA peripheral base address.

void DMA_CreateHandle
(dma_handle_t *handle,
DMA_Type *base,
uint32_t channel)

This function initializes the internal state of a DMA handle
when using the transaction API for DMA operations.
• param handle: DMA handle pointer that stores the

callback functions and parameters
• param base: Base address of the DMA peripheral
• param channel: DMA channel number

Void DMA_EnableChannel
(DMA_Type *base)
uint32_t channel)

This function enables the specified DMA channel.
• param base: Base address of the DMA peripheral
• param channel: DMA channel number

void DMA_SetCallback
(dma_handle_t *handle, dma_callback callback,
void *userData)

This callback function executes within the DMA IRQ handler.
It allows users to perform actions after the current major loop
transfer completes.
• param handle: DMA handle pointer.
• param callback: Pointer to the DMA callback function
• param userData: Parameter for the callback function.

void DMA_PrepareTransfer
(dma_transfer_config_t *config, void *srcAddr, void *dstAddr,
uint32_t byteWidth, uint32_t transferBytes, dma_transfer_
type_t type, void *nextDesc)

This function prepares the DMA transfer configuration
structure based on user input. It sets the source and
destination addresses, transfer size, and other parameters
required for the transfer.
• param config: User-defined configuration structure of type
dma_transfer_t

• param srcAddr: Source address for the DMA transfer
• param dstAddr: Destination address for the DMA transfer
• param byteWidth: Width of each transfer unit in bytes for

the DMA transfer
• param transferBytes: Number of DMA bytes to transfer
• param type: Type of DMA transfer
• param nextDesc: Chain custom descriptor to transfer

status_t DMA_SubmitTransfer
(dma_handle_t *handle, dma_transfer_config_t *config)

This function submits a DMA transfer request based on the
transfer configuration structure.
• param handle: DMA handle pointer
• param config: Pointer to the DMA transfer configuration

structure

void DMA_StartTransfer
(dma_handle_t *handle)

This function enables the channel request.
• param handle: DMA handle pointer

Table 5. DMA API calls

3.2  Data API example
The following examples demonstrate how to use the DMA data API for different types of data transfers:

• Memory to memory
• Memory to peripheral
• Peripheral to memory
AN12351 All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.

Application note Rev. 3.0 — 30 September 2025 Document feedback
7 / 18

https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN12351


NXP Semiconductors AN12351
LPC55(S)xx Dual-DMA Usage

3.2.1  Memory to memory

This example demonstrates how to configure and execute a memory-to-memory DMA transfer using the
LPC55(S)xx SDK APIs. It outlines the key steps required to initialize the DMA controller, set up the transfer
configuration, and monitor completion.

1. Initialize DMA controller (DMA_Init):
Enable the DMA clock, set the descriptor table, and activate the DMA peripheral.

/** Peripheral DMA0 base address */
    #define DMA0_BASE_NS (0x40082000u)
    /** Peripheral DMA0 base pointer */
    #define DMA0_NS                   ((DMA_Type *)DMA0_BASE_NS)
    volatile DMA_Type *DMA0_NS_Base = (DMA_Type *)DMA0_NS;
    DMA_Init(DMA0);

2. Create DMA handle (DMA_CreateHandle):
Create a DMA handle for the selected channel.

DMA_CreateHandle(&g_DMA_Handle, DMA0, 0);

Note:  The user can use DMA1. For example, calling DMA_CreateHandle(&g_DMA_Handle, DMA1, 0)
selects DMA1_Channel0 as the channel for data transfer.

3. Enable DMA channel (DMA_EnableChannel):
This function enables the DMA channel. To enable the selected channel, the user calls the API using
DMA0_Channel0, which is selected at step 2.

DMA_EnableChannel(DMA0, 0);

Note:  The LPC55(S)xx includes two DMA controllers: DMA0 and DMA1. When using DMA0, the user must
reference COMMON[0]; for DMA1, the correct structure is COMMON[1]. The DMA_Type register layout
typedef provides the complete definition of all related registers.

/** DMA - Register Layout Typedef */
typedef struct {
  __IO uint32_t CTRL;                              /**< DMA control., offset:
 0x0 */
  __I  uint32_t INTSTAT;                           /**< Interrupt status.,
 offset: 0x4 */
  __IO uint32_t SRAMBASE;                          /**< SRAM address of the
 channel configuration table., offset: 0x8 */
       uint8_t RESERVED_0[20];
  struct {                                         /* offset: 0x20, array
 step: 0x5C */
    __IO uint32_t ENABLESET;                         /**< Channel Enable read
 and Set for all DMA channels., array offset: 0x20, array step: 0x5C */
         uint8_t RESERVED_0[4];
    __O  uint32_t ENABLECLR;                         /**< Channel Enable
 Clear for all DMA channels., array offset: 0x28, array step: 0x5C */
         uint8_t RESERVED_1[4];
    __I  uint32_t ACTIVE;                            /**< Channel Active
 status for all DMA channels., array offset: 0x30, array step: 0x5C */
         uint8_t RESERVED_2[4];
    __I  uint32_t BUSY;                              /**< Channel Busy status
 for all DMA channels., array offset: 0x38, array step: 0x5C */
         uint8_t RESERVED_3[4];
    __IO uint32_t ERRINT;                            /**< Error Interrupt
 status for all DMA channels., array offset: 0x40, array step: 0x5C */
         uint8_t RESERVED_4[4];
    __IO uint32_t INTENSET;                          /**< Interrupt Enable
 read and Set for all DMA channels., array offset: 0x48, array step: 0x5C */
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         uint8_t RESERVED_5[4];
    __O  uint32_t INTENCLR;                          /**< Interrupt Enable
 Clear for all DMA channels., array offset: 0x50, array step: 0x5C */
         uint8_t RESERVED_6[4];
    __IO uint32_t INTA;                              /**< Interrupt A status
 for all DMA channels., array offset: 0x58, array step: 0x5C */
         uint8_t RESERVED_7[4];
    __IO uint32_t INTB;                              /**< Interrupt B status
 for all DMA channels., array offset: 0x60, array step: 0x5C */
         uint8_t RESERVED_8[4];
    __O  uint32_t SETVALID;                          /**< Set ValidPending
 control bits for all DMA channels., array offset: 0x68, array step: 0x5C */
         uint8_t RESERVED_9[4];
    __O  uint32_t SETTRIG;                           /**< Set Trigger control
 bits for all DMA channels., array offset: 0x70, array step: 0x5C */
         uint8_t RESERVED_10[4];
    __O  uint32_t ABORT;                             /**< Channel Abort
 control for all DMA channels., array offset: 0x78, array step: 0x5C */
  } COMMON[DMA_COMMON_COUNT];
       uint8_t RESERVED_1[900];
  struct {                                         /* offset: 0x400, array
 step: 0x10 */
    __IO uint32_t CFG;                               /**< Configuration
 register for DMA channel ., array offset: 0x400, array step: 0x10, irregular
 array, not all indices are valid */
    __I  uint32_t CTLSTAT;                           /**< Control and status
 register for DMA channel ., array offset: 0x404, array step: 0x10, irregular
 array, not all indices are valid */
    __IO uint32_t XFERCFG;                           /**< Transfer
 configuration register for DMA channel ., array offset: 0x408, array step:
 0x10, irregular array, not all indices are valid */
         uint8_t RESERVED_0[4];
  } CHANNEL[DMA_CHANNEL_COUNT];
} DMA_Type;

4. Set DMA callback (DMA_SetCallback):
This function sets a callback that executes within the DMA IRQ handler. The system uses this callback to
check interrupt A or interrupt B flags and monitor whether the software sets them using the following API.
using the following API.

DMA_SetCallback(&g_DMA_Handle, DMA_Callback, NULL);

5. Prepare DMA transfer (DMA_PrepareTransfer):
This function prepares the transfer configuration structure according to the user input. The following code
represents that the user can configure DMA transfer source address, destination address, DMA transfer
type, and custom descriptor according to data transferring requirements.

DMA_PrepareTransfer(&transferConfig,srcAddr,destAddr,sizeof(srcAddr[0]),sizeof(srcAddr),
 kDMA_MemoryToMemory,NULL);

Note:  The sixth parameter determines whether the source and destination addresses must increment
during the transfer. For example, both addresses must increment to copy data sequentially between
memory locations.

config->xfercfg.srcInc = 1;
config->xfercfg.dstInc = 1;
config->isPeriph = false;

6. Submit DMA transfer (DMA_SubmitTransfer):
This function submits a DMA transfer request based on the specified transfer configuration structure. The
following code shows that the user completes the DMA transfer configuration by setting up 'dma_xfercfg_t'
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structure. This structure includes the option to reload channel configuration, perform a software trigger, and
specify other information.

/*! @brief DMA transfer configuration */
typedef struct _dma_xfercfg
{
    bool valid;             /*!< Descriptor is ready to transfer */
    bool reload;            /*!< Reload channel configuration register after
                                 current descriptor is exhausted */
    bool swtrig;            /*!< Perform software trigger. Transfer if fired
                                 when 'valid' is set */
    bool clrtrig;           /*!< Clear trigger */
    bool intA;              /*!< Raises IRQ when transfer is done and set
 IRQA status register flag */
    bool intB;              /*!< Raises IRQ when transfer is done and set
 IRQB status register flag */
    uint8_t byteWidth;      /*!< Byte width of data to transfer */
    uint8_t srcInc;         /*!< Increment source address by 'srcInc' x
 'byteWidth' */
    uint8_t dstInc;         /*!< Increment destination address by 'dstInc' x
 'byteWidth' */
    uint16_t transferCount; /*!< Number of transfers */
} dma_xfercfg_t;

Then, the user can create a specific DMA descriptor to be used in a chain in transfer by using the following
API.

DMA_StartTransfer(&g_DMA_Handle);

Note:  The default value of bit 1 (HWTRIGEN) in the CFG register is ‘0’. This means that the hardware
trigger is unused. To trigger a DMA transfer, such as Pin interrupt 0, Timer CTIMER0 Match 0, and
others, the user must follow the following steps. These steps include completing extra configuration using
hardware.
a. Set bit 1 (HWTRIGEN) of the CFG register must be set by using the following pseudo code.

Base->CHANNEL[x]. CFG  |= 0x2U;

b. Bit 2 of the XFERCFGn register, which enables the software trigger, must be disabled so that the channel
can wait for a hardware trigger signal. The following pseudo code demonstrates this configuration:

Base->CHANNEL[x]. XFERCFG |=~ 0x4U

c. User must choose ‘DMA trigger sources’ by configuring register ‘DMA0_ITRIG_INMUX[0:22]’ or
‘DMA1_ITRIG_INMUX[0:9]’. The following pseudo code means that we can choose hardware trigger
2 ‘Pin interrupt 2’ for DMA0_Channlx’s request input. The user selects the DMA trigger source by
configuring the DMA0_ITRIG_INMUX[0:22] or DMA1_ITRIG_INMUX[0:9] register. The following pseudo
code shows how to choose hardware trigger 2 (Pin Interrupt 2) for the request input of DMA0_Channelx.

Base->DMA0_ITRIG_INMUX[x] = 0x2;

With the above configuration of six main steps, the DMA is ready to transfer data. Now, the user waits
for the DMA transfer to complete by monitoring the value of g_Transfer_Done, which is updated in the
DMA_Callback function.

void DMA_Callback(dma_handle_t *handle, void *param, bool transferDone,
 uint32_t tcds)
{
          if (transferDone){
             g_Transfer_Done = true;
          }
}
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while (g_Transfer_Done != true)
          {}

3.2.2  Memory to peripheral

The user transfers data from memory to a peripheral. For example, the application transfers data from RAM to
USART0_FIFOWR. The main steps follow the same procedure as described in Section 3.2.1, except for List item.

/** Peripheral USART0 base address  */
#define USART0_BASE_NS (0x40086000u)
/** Peripheral USART0 base pointer */
#define USART0_NS  ((USART_Type *)USART0_BASE_NS)
volatile USART_Type *USART0_NS_Base = (USART_Type *)USART0_NS;
DMA_PrepareTransfer(&transferConfig,srcAddr,
                    USART0_NS_Base ->FIFOWR, sizeof(srcAddr[0]),sizeof(srcAddr),
                    kDMA_MemoryToPeripheral,NULL);

Note:  As the peripheral (USART0_FIFOWR) has a fixed base address (0x40086000h + 0xE20), the
destination address does not increment. The source address must increment when using memory (RAM) as the
source.

/* Peripheral register - destination doesn't increment */
    config->xfercfg.srcInc = 1;
    config->xfercfg.dstInc = 0;
    config->isPeriph = true;

1
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DMA transfer

Source data address
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Destination data address

4

5

Figure 2. Source address must increment

3.2.3  Peripheral to memory

The user transfers data from a peripheral to memory. For example, when a sensor communicates with a
microcontroller unit through USART0, then the user can store the sensor the data collected by the sensor into
Memory by transferring data from USART0_FIFORD to RAM. The main steps follow the same procedure as
described in Section 3.2.1, except for step 5.

• The application uses bits from 0 to 8 of the FIFORD register to store received data from FIFO. The number of
bits used depends on the DATALEN and PARITYSEL settings.

• For example, a user can transfer a character from USART0 > FIFO1D to RAM by using the following API to
configure the DMA_PrepareTransfer function.

DMA_PrepareTransfer(&transferConfig, (void *)(&USART0_NS_Base->FIFORD),desAddr,
 4, 4, kDMA_PeripheralToMemory, NULL);
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Note:  As the peripheral (USART0_NS > FIFORD) has a fixed base address (0x4008 6000 h+ 0xE30), its
address does not increment. When using it as the source address and RAM as the destination data address,
the destination address must increment.

/*Peripheral register - source doesn't increment */
    config->xfercfg.srcInc = 0;
    config->xfercfg.dstInc = 1;
    config->isPeriph = true;

1

aaa-062555

DMA transfer

Source data address Destination data address1

Address increment

Figure 3. Source address increment

4   DMA verification

This application note provides examples to complete DMA transfer operations in Section 3.2.1, Section 3.2.2,
and Section 3.2.3 modes. It uses the LPC55S6x as a reference to demonstrate the functionality of Dual DMA.

All demos are based on the IAR. The MCUXpresso IDE from NXP also supports these examples. The user can
download a related project to the LPC55S6x to verify Dual DMA functionality. The demo uses USB Virtual COM
(VCOM) to display log information.

4.1  Hardware design
This NXP LPCXpresso development board features an LPC5500 series Arm Cortex-M microcontroller as the
main control unit. It integrates an LPC4322 debug probe for program downloading and debugging.

The development board provides rich interface resources, including multiple USB connectors, a micro-SD
card slot, audio input or output jacks, and various expansion connectors. These interface options include
LPCXpresso and Mikroe Click interfaces.

The board includes functional buttons, such as ISP boot, reset, user, and wake buttons. An RGB LED indicator
enhances usability, making it a complete embedded system development platform.

To download and debug the project and view serial port data, the user can connect USB port P6 with the PC by
using the USB interface.
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Figure 4. Connect LPCXpresso55S69 with PC

4.2  Software setup
To verify the sample DMA projects, the user must first set up the software environment using supported
development tools.

Two IDEs are used to verify the sample DMA projects:

• IAR Embedded Workbench v8.32.1.
• MCUXpresso IDE v10.3.0 (available at https://www.nxp.com).

To compile and load the software example-using IAR IDE, follow the steps below:

1. Connect the USB port P6 of the LPCXpresso55S69 board to the PC (set J3 to Loc, P4 to 3.3 V, and J6 to
FS).

2. Unzip the project folder ...\LPC55S6x Dual-DMA.zip for testing.
3. Compile all projects by clicking Compile (Ctrl+F7) or Make (F7) from the Quickstart menu.
4. Start the debugger by clicking Download and Debug (Ctrl+D). This step compiles, flashes the code, and

launches the debugger.
5. Use terminal software such as teraterm to view log output via USB Virtual COM (VCOM).

4.3  Program verification
After downloading the DMA project, press the RESET (S4) button to start the program. The system displays a
menu via the USB Virtual COM (VCOM) port, allowing you to select and verify any DMA transfer mode in any
order.
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The DMA selection mode menu is given below:

Select a DMA transfer mode
1. Memory to Memory (Software Trigger)
2. Memory to Peripheral (Hardware Trigger)
3. Memory to Peripheral (Software Trigger)
4. Peripheral to Memory (Software Trigger)

To use the menu, select any DMA transfer mode by entering its number and follow the instructions shown.

• To trigger DMA memory to memory transfer by software, Input 1. The below log confirms a successful
memory-to-memory software trigger transfer.

Entering 1.M2M (Note: Do not need other operation) ...
desAddr[] Buffer:
0       0       0       0
desAddr[] Buffer:
1       2       3       4
DMA Memory to Memory(Software Trigger) example finish, pressing 'S4_RESET' to
 verify other DMA transfer.
 

• To trigger DMA memory to peripheral transfer by hardware, input 2. The below log confirms a successful
memory-to-peripheral hardware trigger transfer.

Entering 2.M2P (Note: User need press Button 'S9_USER' to trigger DMA) ...
1234
DMA Memory to Peripheral(Hardware Trigger) example finish, pressing 'S4_RESET'
 to verify other DMA transfer.

• To trigger DMA memory to peripheral transfer by software, input 3. The below log confirms a successful
memory to peripheral software trigger transfer.

• Entering 3.M2P (Note: Do not need other operation) ...
1234
DMA Memory to Peripheral(Software Trigger) example finish, pressing 'S4_RESET'
 to verify other DMA transfer.

• To trigger DMA peripheral to memory by software, input 4. The below log confirms a successful peripheral to
memory software trigger transfer.

Entering 4.P2M (Note: User need input a character) ...
Input a character for P2M and then read this character from (USART0-
>FIFOWR(RO)):4
desAddr[] Buffer: - 4
DMA Peripheral to Memory(Software Trigger) example finish, pressing 'S4_RESET'
 to verify other DMA transfer.

Note:  You can select and verify any DMA transfer mode in any order. After each operation, press S4_RESET
to return to the menu and choose another mode as needed.

5   Conclusion

The software example provided with this application note demonstrates the basic configuration of the
LPC55S6x DMA block. The user can select either DMA0 or DMA1 channels to transfer data based on actual
requirements.
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6   Acronyms

Table 6 lists the acronyms used in this document along with their description.

Acronym Description

ADC Analog-to-digital converter

AHB Advanced high-performance bus

CFG Configuration register

CTRLSTAT Control and status register

DMA Direct memory access

I2C Inter-integrated circuit

I2S Integrated interchip sound

PWM Pulse-width modulation

RTC Real-time clock

SHA-2 Secure hash algorithm 2

SPI Serial peripheral interface

USART Universal synchronous/ssynchronous receiver/transmitter

VCOM Virtual COM port

WWDT Windowed watchdog timer

Table 6. Acronyms

7   Note about the source code in the document

Example code shown in this document has the following copyright and BSD-3-Clause license:

Copyright 2025 NXP Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials must be provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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8   Revision history

Table 7 summarizes the changes since the initial release.

Document ID Release date Description

AN12351 v.3.0 30 September 2025 • Updated the table, Table 2
• Made editorial changes

AN12351 v.2 27 October 2020 Updated LPC55(S)xx for LPC55S6x

AN12351 v.1 26 February 2020 Figure 1 updated

AN12351 v.0 14 February 2019 Initial release

Table 7. Revision history
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