
LPC17xx

Departamento de Electrónica– UAH 1

GPDMA

(General Purpose DMA controller)



GPDMA: General Purpose DMA controller

 Direct Memory Access is a feature 

which allows the peripherals to 

access the memory directly to 

transfer data to other peripherals

without the help of CPU.

 So whenever we are using DMA, we can be doing computations on 
the CPU while the data transfer is taking place. 

 LPC17xx has a General Purpose DMA (GPDMA) which has 8 channels
of which each can perform unidirectional data transfer.
 All types of data transfers like memory-memory, memory-peripheral, 

peripheral-peripheral are supported. 

 And we can prioritize the DMA transfers as we wish. It can also perform

8-bit, 16-bit and 32-bit wide transactions. 

 If we want to transfer a stream of data that is not stored in contiguous manner, 
then we can use the scatter and gather feature of the DMA which uses linked list. 
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GPDMA: General Purpose DMA controller

 Supports high-speed peripherals as 
well as memory-to-memory 
transfers.
 32-bit master bus width (support 8-, 16-, 

or 32-bit transfers).

 Eight DMA channels, each with a four-
word FIFO.

 16 peripheral DMA request lines.

 Memory-to-memory, memory-to-
peripheral, peripheral-to-memory, and 
peripheral-to-peripheral transfers are 
supported.

 DMA support for following 
peripherals:
 All UARTs.

 12-bit ADC and 10-bit DAC.

 Timer match conditions (trigger only).

 SSP/ I2S.

 GPIOs.

 Single DMA and burst DMA request 
signals.
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GPDMA: Register Map
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GPDMA: General Configuration

 The essential things that you need to do while configuring the DMA are 
select the channel to be used for data transfer based on the priority.

 Set the bus transfer width (8-bit, 16-bit or 32-bit).

 Set the source and destination.

 Set the DMA request signal (The signal that will start the DMA transfer).

 Set the endian behaviour (Little endian or Big endian).

 Set the burst size (Number of bytes that need to be transferred 
continuously in one DMA transaction).

 Set the block transfer size (max. 4095)

 Set the type of transfer (Mem-Mem, Mem-Peripheral or Peripheral-
Peripheral).
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GPDMA:  Memory to GPIO transfers example (I)

 Now let us go step by step and setup the GPDMA to perform a simple 
task of toggle a group of LEDs connected to GPIO: 
 Lets store a pattern series 1's and 0's in an array (100 bytes) and then transfer it to 

the GPIO port for which the LEDs are connected through channel 0 of the DMA.

 Timer 1 generates the DMA request signal every 0.5 seg.

 Setup of the timer which generates the DMA request signal:
 LPC_SC->PCONP |= 1 << 2; // Power up DMA

 LPC_TIM1->MR0 = F_tick/2 - 1; // 0.5 seg. (F_tick=F_pclk, PR=0)

 LPC_TIM1->MCR = 1 << 1; // reset on Match Compare 0

 LPC_TIM1->TCR = 0x01; // start timer after DMA init.

 Now lets configure the DMA:

 1. Power up the GPDMA (LPC17xx manual table 46, pg 64)
 LPC_SC->PCONP |= 1 << 29;

//There is no need to setup the clock for DMA as we were doing for other peripherals.

//The system clock will be directly given to the DMA. 

 2. Enable the GPDMA (LPC17xx manual table 557, pg 599)
 LPC_GPDMA->DMACConfig |= 1 << 0;
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GPDMA: Memory to GPIO transfers example (II)

 3. Set the Match Compare 0 (MAT1.0 signal) as the DMA request signal.
 LPC_GPDMA->DMACSync &= ~(1 << 10); // use MAT1.0 for Sync (LPC17xx manual table 558, pg 

599) Not needed becouse DMACSync register will be zero on reset.

 LPC_SC->DMAREQSEL |= 1 << 2; // Timer1 Match Compare 0 as DMA request (LPC17xx manual 
table 559, pg 600)

 4. Clear the Interrupt Terminal Count Request and Interrupt Error 
Status register. (Writing 1 to the clear registers will clear the entry in the 
main register)
 LPC_GPDMA->DMACIntErrClr |= 0xff; // (LPC17xx manual table 549, pg 596)

 LPC_GPDMA->DMACIntTCClear |= 0xff; // (LPC17xx manual table 547, pg 595)

 5. Set the source and destination addresses (LPC17xx manual table 560 
and 561, pg 601)
 LPC_GPDMACH0->DMACCDestAddr = (uint32_t) &(LPC_GPIO1->FIOPIN3); // LED is connected to 

P1[24…31].

 LPC_GPDMACH0->DMACCSrcAddr = (uint32_t) &data[0]; // data[] is the array where I have stored 
alternating 1's and 0's
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GPDMA: Memory to GPIO transfers example (III)

 6. Clear the Linked List Item as we are not using it. (LPC17xx manual table 
562, pg 602)
 LPC_GPDMACH0->DMACCLLI = 0;

 7. Set the burst transfer size, source burst and destination burst size, source 
and destination width, source increment, destination increment (LPC17xx 
manual table 563, pg 603)
 In our case, let the transfer size be 100 bytes, source burst and destination burst sizes are 1, 

source and destination width are 8-bits and we need to do source increment and there is no 
need for destination increment.

 LPC_GPDMACH0->DMACCControl = 100 | ( 1 << 26 );

 8. Set the type of transfer as Memory to Peripheral and the destination 
request line as MAT1.0 (LPC17xx manual table 564, pg 605)
 LPC_GPDMACH0->DMACCConfig = ( 10 << 6 ) | ( 1 << 11); // 10 corresponds to MAT1.0 and it is 

selected as the destination request peripheral (LPC17xx manual table 543, pg 592)

 9. Enable the channel (LPC17xx manual table 564, pg 605)
 LPC_GPDMACH0->DMACCConfig |= 1; //enable CH0

 10. Setup an interrupt for DMA transfer completion (optional), so that after the 
DMA transfer is complete and interrupt request is generated, and in the 
interrupt service routine, you need to disable the channel by writing:
 LPC_GPDMACH0->DMACCConfig = 0; // stop CH0 DMA

 10. Repeat all the steps of configuration to setup another transaction.
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GPDMA: Memory to GPIO transfers example (IV)
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GPDMA: Memory to GPIO transfers example (V)
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GPDMA: ADC to Memory transfer example (I)

 Programa que demuestra el funcionamiento del ADC por DMA.

 El inicio de conversión del ADC mediante MAT1.0.              

 Canal 0 del ADC (AD0.0) es P0.23.

 Necesario hab. la interrup. ADC canal 0 (No habilitar int. ADC en el NVIC)

 DMA en modo transferencia de 8 bits (Acceder a ADDR0[8…15])
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GPDMA: ADC to Memory transfer example (II)

 Configuración del Timer 0 (Trigger del DMA)

Departamento de Electrónica– UAH 12



GPDMA: ADC to Memory transfer example (III)

 Configuración del ADC 
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GPDMA: ADC to Memory transfer example (IV)

 Configuración del DMA 
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GPDMA: ADC to Memory transfer example (V)

 Función Interrupción del DMA (Error, o fin de la transferencia) 
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GPDMA: Basic functions

 LPC17xx.h
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GPDMA: Basic functions

 Example of structure
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GPDMA: Basic functions

 dma.c dma.h
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GPDMA: Basic functions
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