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LINFlexD UART模式使用DMA传输异常数据解决方案
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问题分析：

ME0：

LINFlexD UART模式在使用DMA进行数据传输时，如果LINFlexD模块时钟与内

核时钟（系统时钟）不同源或者频率过高，可能出现实际传输的数据与预期

发送的数据不一致。

原因为DMA信号过长，导致LINFlexD传输之后，DMA信号没有消除。LINFlexD

进行了多次传输。

ME0时钟树



问题修改方案：

DMA具有channellink的功能，即当前DMA传输完成后，可以触发link使能的DMA通道进

行传输，且link传输次数为单次。

修改方案为：

1. UART每次进行DMA传输时，均link一次最后一个DMA通道，以此来抵消掉多余DMA

信号带来的影响。

2. 将最后一个DMA通道配置为CIM->DIEINFO的寄存器之间的传输通道。



Specific modification content (Register)：

1. Enable DMA the transfer loop mapping feature

        DMA0->CTRL = DMA_CTRL_LOEN_MASK;

2. Set source and destination addresses （CIM）

        DMA0->CTS[15].SADDR = (uint32_t)&CIM->DIEINFO;

        DMA0->CTS[15].DADDR = (uint32_t)&CIM->DIEINFO;

 3. Set transfer size for 4B

       DMA0->CTS[15].TCR = (uint16_t) (DMA_CTS_TCR_SSIZE(DMA_TRANSFER_SIZE_4B) | 

DMA_CTS_TCR_DSIZE(DMA_TRANSFER_SIZE_4B));

 4.Set the total number of bytes to be transferred

        DMA0->CTS[themaxchannel].BCNT.LODIS = DMA_CTS_BCNT_LODIS_BCNT(0x4U);

5.Set the max channel iteration count to 1 (single block mode)

        regValTemp = DMA0->CTS[themaxchannel].TCNTRV;

        regValTemp &= (uint16_t) ~(DMA_CTS_TCNT_LKDIS_TCNT_MASK);

        regValTemp |= (uint16_t) DMA_CTS_TCNT_LKDIS_TCNT(1);

        DMA0->CTS[themaxchannel].TCNTRV = regValTemp;

        DMA0->CTS[themaxchannel].TCNT.LKDIS = regValTemp;

6.Disables the channel interrupt requests.(Prevent interrupt be enable from  elsewhere)

    regValTemp = DMA0->CTS[themaxchannel].CSR;

    regValTemp &= (uint16_t) ~(DMA_CTS_CSR_TDINT_MASK);

    regValTemp |= (uint16_t) DMA_CTS_CSR_TDINT(0U);

    DMA0->CTS[themaxchannel].CSR = regValTemp;

Step1:Configure the max DMA channel attribute during initialization      

/* Halt DMA before changing the REQEN register */

    INT_SYS_DisableIRQGlobal;

    base->CTRL|=1<<17u;

    int32_t timeout=50;

    /* Wait DMA active done */

    while ((base->CTRL&DMA_CTRL_ACTIVE_MASK) !=0)

    {

        timeout--;

        if (timeout<=0)

        {

            break;

        }

    }

    base->REQEN|= (0x01UL<<channel);

    /* Resume DMA */

    base->CTRL&=~(1<<17u);

    INT_SYS_EnableIRQGlobal();

7. Enable the DMA channel

        E010002: [DMA] DMA REQEN register modify write may interfere with 

other channel(s)



Specific modification content (Register)：

1. Enable Uart Tx/Rx DMA channel Trigger Count with Link,  Link  Uart Tx/Rx DMA Channel and themaxchannel.

    regValTemp=DMA0->CTS[sourcechannel].TCNTRV;

    regValTemp&= (uint16_t) ~(DMA_CTS_TCNT_LKEN_LKCH_MASK);

    regValTemp &= (uint16_t) ~(DMA_CTS_TCNT_LKEN_LKEN_MASK);

    regValTemp|= (uint16_t) DMA_CTS_TCNT_LKEN_LKEN(1);

    regValTemp|= (uint16_t) DMA_CTS_TCNT_LKEN_LKCH(themaxchannel);

    DMA0->CTS[sourcechannel].TCNTRV=regValTemp;

    DMA0->CTS[sourcechannel].TCNT.LKEN=regValTemp;

Step2.:When sending/receiving data using LINFlexD module in UART mode, link its DMA channel to the max channel.

Note:
sourcechannel : sourcechannel is the DMA channel used by the customer when 
transmitting data in the UART DMA mode.
themaxchannel: themaxchannel is the DMA channel used to clear extra requests.



Specific modification content (SDK):

            const dma_channel_config_tdma_dummy_config= {

            .virtChnConfig=FEATURE_DMA_VIRTUAL_CHANNELS-1U,

            .source=DMA_REQ_DISABLED,

            .callback=NULL,

            .callbackParam=NULL,

        };

        dma_chn_state_t dma_dummyconfig_State;

    

        /* Dummy channel to clear extra request */

        DMA_DRV_ChannelInit(&dma_dummyconfig_State,&dma_dummy_config);

        DMA_DRV_ConfigSingleBlockTransfer(FEATURE_DMA_VIRTUAL_CHANNELS-1U, DMA_TRANSFER_PERIPH2PERIPH, 

(uint32_t)&CIM->DIEINFO, (uint32_t)&CIM->DIEINFO, DMA_TRANSFER_SIZE_4B, 4);

        DMA_DRV_ConfigureInterrupt(FEATURE_DMA_VIRTUAL_CHANNELS-1U, DMA_CHN_MAJOR_LOOP_INT, false);

        DMA_DRV_StartChannel(FEATURE_DMA_VIRTUAL_CHANNELS-1U);

Step1:Add the following code to DMA_INIT
（Configure the max DMA channel attribute during）

Step2:Add the following code to DMA_DRV_ConfigMultiBlockTransfer
（When sending/receiving data using LINFlexD module in UART mode, link its DMA channel to 
the max channel.）

        if(s_virtEdmaState->maxChannelForChLinkState==true)

        {

            /* Set the final channel loop link to assist in DMA transmission */

            DMA_CTSSetChannelLoopLink(dmaRegBase, dmaChannel, FEATURE_DMA_VIRTUAL_CHANNELS-1U, true);

        }

        else

        {

            /* No need for the final channel set loop link. */

        }



Reference revision example(Register)：

dma_driver.c
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