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* MSPMOG11x
* MSPMOC511x

4 FIt PR

1. #£ SysConfig % & TinyUSB #ilk. #in—4 CDC 4] (CDC_0). SysConfig £ #73Fit =N a5 : 840
IN (EP_IN2). #i# IN (EP_IN1) F1%#E OUT (EP_OUT1).

2. P USB R . BT &8RRI 8%, £ MSPM0G5187 I : f#ifg PLL f1 USB FLL , ¥ UDIV
WHE N2, HikPFE HSCLKMUX_SYSPLLO. 7E MSPMO0C5116 - : {Uf#if¢ USB FLL ( £7 PLL ) , ¥ UDIV
WHEN 2, HikF HSCLKMUX_USBFLL.

3. £ SysConfig i & 12C Bith.

a. JaH 1PC & 2=
b. £ MSPMOG5187 ¥ 4ii i i B N i A st bt (1MHz) , 507 MSPMOC5116 ¥ i 2 i B

JuPRdtE = (400kHz).

c. f5 DMA event1 filt’k %4/t B &y CONTROLLER_RXFIFO_TRIGGER , J£-7E /A& F #5155 F 4
DMA_CHO.

d. ¥ DMA event2 fil % % 5 &y CONTROLLER_TXFIFO_TRIGGER , -1 £l /5 @ i #38F 40
DMA_CHO.

e. 1E “Interrupt Configuration” &I+ , J5H EVENT1_DMA DONE. EVENT2_DMA DONE f1 NACK
.

4. 7F SysConfig %% GPIO bk,
a. Whn—"A44 12C_SIGNAL %A GPIO 5l , K H AL E Ay N h B BH A B R sbal BiEs:3) 12C
HbrasfF s s i o
b. BHMATFE. /£ MSPM0G5187 I , ¥4i% GPIO M 24 1.

void GROUP1_IRQHandler(void)
{

switch (DL_Interrupt_getPendingGroup(DL_INTERRUPT_GROUP_1)) {
case GPIO_INT_IIDX:
switch (DL_GPIO_getPendingInterrupt(GPIO_PORT)) {
case GPIO_I2C_SIGNAL_IIDX:
// Slave signaled data ready - set flag for main Toop
j2ctargetbDataReady = true;

break;
default:
break;
}
break;
default:
break;

}
}

£ MSPMOC5116 I , H4%{# ] GPIOB Hl#i.

void GPIOB_IRQHandler(void)

switch (DL_GPIO_getPendingInterrupt(GPIO_PORT)) {
case GPIO_TI2C_SIGNAL_IIDX:
// Slave signaled data ready - set flag for main Toop
i2ctargetDataReady = true;

break;
default:
break;
}
}
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5. 17t SysConfig H11% & SysTick. ffift SysTick 7% H 5 CPU SR ILEL (A # : MSPM0G5187 (80MHz) ¥ 7y

80000 /™A1 , MSPM0C5116 (48MHz) >4 48000 A& . XN & B AP~ 1ms [IE#. TinyUSB
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1. ZIXAp ik E - USB_FRAME_PACKAGE ERME Y 64 =75 , 5 USB it 2 i) e K #H £9 K /MH DL IE .
A FIFO BAFI it % AT 7540 8 MESS (USB_TX_BUF_SIZE/I2C_TX_BUF_SIZE) , B4/ J7 A AT 2847 512 %
o SEIMBAF R BE AT DLAR BE S A &, (H2s 5 2 RAM %6

// ===== Queue Configuration =====

#define USB_TX_BUF_SIZE 8 // Max tasks in USB-I2C queue

#define I2C_TX_BUF_SIZE 8 // Max tasks in I2C-USB queue

// ===== USB/I2C Parameters =====

#define USB_FRAME_PACKAGE 64 // USB Full speed max packet size (bytes)

fifoOut

4

fifoCount = 2

vziib fifoln

& 5-1. X4

// Represents one 64-byte unit of data (one USB frame)
typedef struct {
uint8_t buffer[USB_FRAME_PACKAGE]; // Data payload (up to 64 bytes)
uintlé_t Tength; // Actual data length in buffer
} TxElement_t;

// ===== FIFO Queue Structure =====
// Circular queue to manage multiple tasks
typedef struct {
uintle_t fifoln; // Write pointer (next task to add)

uintl6e_t fifoout; // Read pointer (next task to process)
uintlée_t fifoCount; // Number of pending tasks in queue
TxElement_t *fifoPointer; // Pointer to task array

} TXFIFO_t;

2. GPIO ## 54545 © 4 12C HbraetF B HE & 28 (i 28 i |, KoK L H GPIO firti B A R (i
FER) o MriasiEL GPIO TRl LT, ik B i2ctargetDataReady fri& . FIEA M bR E I H
i2c2usb_pushTask() LAJE 3 12C 52HUH 5% . HErL 40K GPIO {RIFAE M P, B 245648 58 iz i . GPIO
S S T b s PR A, BRI AR A SRR |, XA T IR .

3. 7 12C TX /7 DMA : DMA @i CH1 1E Lttty 2)ja) e iyl iR i847 , HE B MMES P XK=k 12C TX
FIFO , i ti# CPU 5. DMA ¥ &5 — N1 n#kd| FIFO J5 , filk DMA S, 85 , MiEasalds e
F 12C STOP 4k, AW 4fi%k STOP ki ( Rk EEG — ek ) i, M4 2B TX 2%
FHIE K i2cInProgress.
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HERHNEUL S X . SIREIWR F 505 , K4 DMA 58 . AHFE R IAT 5 hric h USB fE4iHE
Huh4 | 5K i2ctargetDataReady A1 i2cInProgress.

5. MR ;2 USB # 12C BAHIEHI , M2 N1 USB Edik st i B L g v X b, LR IE TinyUSB RX 22
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AEFERTE TEA IR FH A ) B o A SR B

6 AR
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2. EFEFEHF | 24 gUSB2I2CTask.fifoCount > 0 I | usb2i2c_popTask() £ FIAF 5522 i [X [ Mk Al 5 i B
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CHO FCE N ZRMIX |, JFih 64 S50 12C UL , JFE AL i2cinProgress. Hil K B 4R 24 [& 2 64

N e

T Ho
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W], SNGMIEEE | BRI ENL , SR 5 1A fifoCompleteRead() AR HUZAT 55
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Tededn

* Function name usb2i2c_pushTask

* Description : USB -> I2C. Read data from USB CDC interface and push
* into guUSB212CTask queue. Each task holds one USB frame
* (up to 64 bytes). Called from tud_cdc_rx_cb callback.
* Parameter : None (modifies gusB2I2CTask)

* Return : None

dedede g R R R R R R R R R R R R e/

void usb2i2c_pushTask(void)

// Check space for new task
if(gusB212CTask.fifoCount >= I2C_TX_BUF_SIZE) return;

// Get current task slot in queue
TxElement_t *pTask = &gUSB2I2CTask.fifoPointer[gusB212CTask.fifoIn];

// Read up to 64 bytes from USB CDC

uint32_t cnt = tud_cdc_n_read(0, pTask->buffer, 64);
if(cnt == 0) return; // skip if no data
pTask->length = cnt;

// Advance queue pointer and mark task as ready
fifoCompletewrite(&gUSB212CTask, I2C_TX_BUF_SIZE);

Tk e dededed

* Function name ush2i2c_popTask
* Description : USB -> I2C. Pop task from queue and transmit data through
* I2C to slave device. waits if I2C TX already in progress.
* called from main loop when fifoCount > O.

None (modifies gusB2I2CTask, i2cInProgress)

None
dededededede X /

* Parameter
* Return

void usb2i2c_popTask(void)
if(i2cInProgress) return;
if(gusB212CTask.fifoCount == 0) return;

// Current process task
TxElement_t *pTask = &gUSB2I2CTask.fifoPointer[gusB212CTask.fifoout];

/* Setup DMA and start I2C write */

DL_DMA_setSrcAddr(DMA, DMA_CH1_CHAN_ID, (uint32_t)(pTask->buffer));
DL_DMA_setDestAddr(DMA, DMA_CH1_CHAN_ID, (uint32_t)(&I2C_0_INST->i2cc->TXDATA));
DL_DMA_setTransferSize(DMA, DMA_CH1_CHAN_ID, pTask->Tength);
DL_DMA_enabTleChannel(DMA, DMA_CH1_CHAN_ID);

DL_I2CC_startTransfer(I2C_0_INST, I2C_ADDRESS, DL_I2CC_DIRECTION_TX, pTask->Tength);

i2cInProgress = true;
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I12C # USB :
/******f***********%*************************************
Function name : j2c2usb_pushTask
* Description : I2C -> USB. Read data from 12C slave and queue for USB transmission

Triggered when slave device signals data ready via GPIO pin.
* called from GPIO interrupt handler.
* Parameter : None (modifies gI2c2usBTask)
* Return :

Fedededededed

void i2c2usb_pushTask(void)

o dededede ok

Fedededededed e de do e de e e ******/

// Check space for new task
if (gr2c2usBTask.fifoCount >= USB_TX_BUF_SIZE) return;
if(i2cInProgress) return;

// Current process task
TxElement_t *pTask = &gI2C2USBTask.fifoPointer[gI2Cc2usBTask.fifoIn];
pTask->length = USB_FRAME_PACKAGE;

/* Setup DMA and initiate I2C read */

DL_DMA_setSrcAddr (DMA, DMA_CHO_CHAN_ID, (uint32_t) (&I2C_O_INST->i2cc->RXDATA));
DL_DMA_setDestAddr(DMA, DMA_CHO_CHAN_ID, (uint32_t)(pTask->buffer));
DL_DMA_setTransferSize(DMA, DMA_CHO_CHAN_ID, USB_FRAME_PACKAGE) ;
DL_DMA_enabTleChannel(DMA, DMA_CHO_CHAN_ID);

DL_I2CC_startTransfer(I2C_0_INST, I2C_ADDRESS, DL_I2CC_DIRECTION_RX, USB_FRAME_PACKAGE);

i2cInProgress = true;

}

/********************************************************

“ Function name : 1i2c2usb_popTask

* Description : I2C -> USB. Pop task from queue and transmit data through

* USB CDC interface. A1l data in one task is sent in same USB
* frame. Checks if USB TX buffer has space. called from main
* Toop when fifoCount > 0.

* Parameter : None (modifies gI2C2usBTask)

* Return : None

*****************;****************************************/
void i2c2usb_popTask(void)
{
if(gr2c2usBTask.fifoCount == 0) return; // Queue empty
TxElement_t *pTask = &gI2C2USBTask.fifoPointer[gI2Cc2uUsBTask.fifoout];

if(tud_cdc_n_write_available(0) >= pTask->length){ // USB FIFO has space
uint32_t written = tud_cdc_n_write(0, pTask->buffer, pTask->length);

if(written == pTask->length){ // Entire task sent atomically
tud_cdc_n_write_flush(0);
fifoCompleteRead(&gI2C2USBTask, USB_TX_BUF_SIZE);
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void I2C_O_INST_IRQHandler(void) {
switch(DL_I2CC_getPendingInterrupt(I2C_0_INST)) {
case DL_I2CC_IIDX_EVENT1_DMA_DONE:
// TX: DMA transfer to I2C FIFO complete
// IMPORTANT: Don't pop task yet - STOP condition still in progress
DL_I2cCC_cl earInterruptStatus(I2C_0_INST, DL_I2CC_INTERRUPT_STOP);
DL_I2CC_enabTleInterrupt(I2C_0_INST, DL_I2CC_INTERRUPT_STOP);
break;

case DL_I2CC_IIDX_STOP:
// TX complete: I2C STOP condition detected - transmission finished
// only enabled when I2C Host write
DL_I2CC_disableInterrupt(I2C_O_INST, DL_I2CC_INTERRUPT_STOP);
fifoCompleteRead(&gUSB212CTask, I2C_TX_BUF_SIZE);
i2cInProgress = false;
break;

case DL_I2CC_IIDX_EVENT2_DMA_DONE:
// RX complete: DMA received 64 bytes from I2C slave
fifoCompletewrite(&gI2C2USBTask, USB_TX_BUF_SIZE);
i2ctargetDataReady = false; // Clear slave notification flag
i2cInProgress = false;
break;

case DL_I2CC_IIDX_NACK:
// I2C Error: Slave did not acknowledge address
i2cInProgress = false;
__BKPT(0); // Halt for debugging - indicates I2C communication failure

break;
default:
break;
}
}
it AP

void tud_cdc_rx_cb(uint8_t itf)

if (gusB212cCTask.fifoCount < I2C_TX_BUF_SIZE) {
usbh2i2c_pushTask();

} else {
/* Queue full: discard to unblock TinyusB RX buffer */
uint8_t dummyBuf[64];
tud_cdc_n_read(itf, dummyBuf, 64);
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L4 B . M A b it 64 1717
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FAEHRAM - i2c2usb_pushTask()
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b. DMA ¥ & : 12C RX — Z 43
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12C RE AT
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c. fihk 12C Ak
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a. Ki% 64 T %E USB

b. fifoCompleteRead() FxicfT-4% .58 ik

FHLE COM i I #20i 64 D515
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10 Fibx

LaunchPad™ is a trademark of Texas Instruments.
Windows® is a registered trademark of Microsoft Corporation.
macOS® is a registered trademark of Apple Inc..

Linux® is a registered trademark of Linus Torvalds.

FTA BR8N 355 B BT & B
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