MSP430FR5969 SPI izt

SEFNAAS -

/I MSP430F59xx Demo - eUSCI_AO0, SPI 3-Wire Master Incremented Data

I

/I Description: SPI master talks to SPI slave using 3-wire mode. Incrementing

/I data is sent by the master starting at 0x01. Received data is expected to

/I be same as the previous transmission TXData = RXData-1.

/I USCIRXISR is used to handle communication with the CPU, normally in LPMO.
/I ACLK = 32.768kHz, MCLK = SMCLK = DCO ~1MHz. BRCLK = ACLK/2

I MSP430FR5969
/A —

I N XINJ-

I | | 32KHz Crystal
I —|RST XOUT|-

| |
| P2.0]-> Data Out (UCAOSIMO)
| I
I | P2.1|<- Data In (UCAOSOMI)
| I
| P1.5-> Serial Clock Out (UCAOCLK)

/I P. Thanigai

/I Texas Instruments Inc.
/I Feb 2012

/I Built with CCS V5.5

/1
#include <msp430.h>

volatile unsigned char RXData = 0;
volatile unsigned char TXData;

int main(void)

{
WDTCTL = WDTPW | WDTHOLD; /I Stop watchdog timer
/I Configure GPIO
P1SEL1 |= BIT5; /I USCI_AQ operation
P2SEL1 |= BITO | BIT1; /I USCI_AQ operation
PJSELO |= BIT4 | BIT5; /I For XT1

/I Disable the GPIO power-on default high-impedance mode to activate
/I previously configured port settings
PM5CTLO &= ~LOCKLPMS5;

/I XT1 Setup
CSCTLO_H = CSKEY >> 8; /I 'Unlock CS registers
CSCTL1 = DCOFSEL_0; /I Set DCO to 1MHz

CSCTL2 = SELA__LFXTCLK | SELS__ DCOCLK | SELM__DCOCLK;
CSCTL3=DIVA_1|DNS_1|DNVM_1; /I setall dividers
CSCTL4 &= ~LFXTOFF;

do
{
CSCTL5 &= ~LFXTOFFG; /I Clear XT1 fault flag
SFRIFG1 &= ~OFIFG;
}while (SFRIFG1&OFIFG); /I Test oscillator fault flag
CSCTLO_H=0; /I Lock CS registers

/I Configure USCI_AO for SPI operation

UCAOCTLWO = UCSWRST; /I **Put state machine in reset**

UCAOCTLWO |= UCMST | UCSYNC | UCCKPL | UCMSB; // 3-pin, 8-bit SPI master
/I Clock polarity high, MSB

UCAOCTLWO |= UCSSEL__ ACLK; /I ACLK

UCAOBRO = 0x02; 1112

UCAOBR1 = 0; I

UCAOMCTLW = 0; // No modulation

UCAOCTLWO &= ~UCSWRST; /I **Initialize USCI state machine**
UCAOIE |= UCRXIE; /I Enable USCI_A0 RXinterrupt

TXData = 0x1; /I Holds TX data

while(1)

UCAOIE |= UCTXIE;
__bis_SR_register(LPMO_bits | GIE);  // CPU off, enable interrupts
__delay_cycles(2000); /I Delay before next transmission
TXData++; /I Increment transmit data
b
}



#if defined(__TI COMPILER_VERSION__) || defined(__IAR_SYSTEMS_ICC_ )
#pragma vector=USCI_AO0_VECTOR

__interrupt void USCI_AOQ_ISR(void)

#elif defined(__GNUC__)

void __attribute__ ((interrupt(USCI_AO0_VECTOR))) USCI_AOQ_ISR (void)

f#else

#error Compiler not supported!

#endif

{
switch(__even_in_range(UCAOIV, USCI_SPI_UCTXIFG))

{
case USCI_NONE: break;
case USCI_SPI_UCRXIFG:
RXData = UCAORXBUF;
UCAOIFG &= ~UCRXIFG;
__bic_SR_register_on_exit(LPMO_bits); // Wake up to setup next TX
break;
case USCI_SPI_UCTXIFG:
UCAOTXBUF = TXData; /I Transmit characters
UCAOIE &= ~UCTXIE;
break;
default: break;
}
}
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UCAOCTLWO = UCSWRST; /] **Put state machine in reset™
UCAOCTLWO &= ~UCSWRST; /I **Initialize USCI state machine**
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Table 25-3.

UCAxCTLWO Register Description

Field

Resst

Description

UCCKPH

RW

Oh

Clock phase salect

0b = Data is changed on the first UCLK edge and caplured on the following
adge.

1b = Data s captured on the first UCLK edge and changed on the following
adge.

UCCKPL

RW

an

Clock polarity select
Ob = The inactive stata is low.
1b = The inactive state is high.

UCMSE

RW

an

MSE first select. Controls the direction of the receive and transmit shift register.
Ob = LSB first
1b = MSB first

UCTBIT

RW

an

Character length. Selects 7-bit or 8-bit character length.
0Ob = 8-bit data
1b = 7-bit data

UCMST

RW

ah

Master mode select
Ob = Slave mode
1b = Master mode

UCMODEx

RW

ah

eUSCl mode. The UCMODEx bits select the synchronous mode when UCSYNC

00b = 3-pin SPI
01b = 4-pin SP1 with UCxSTE active high: Slave enabled when UCKSTE = 1
10b = 4-pin SPl with UCxSTE active low: Slave enabled when UCxSTE =0
11b = Resarved

UCSYNC

RW

ah

Synchronous mode enable
0b = Asynchronous mode
1b = Synchronous mode

7-6

UCSSELx

RW

ah

alSCI clock source salect. Thesa bits selact the BRCLK source cloek.
00b = UCxCLK in slave mode. Do not use in master mode.

01b = ACLK in master mode. Do not usa in slave mode.

10b = SMCLK in master moda. Do not use in slave mode.

11b = SMCLK in master moda. Do not use in slave mode.

52

Reserved

ah

Reserved

UCSTEM

RW

an

STE mode select in master mode. This byte is ignored in slave or 3-wire mode.
0Ob = STE pin is used to prevent conflicts with other masters
1b = STE pin is used to generate the enable signal for a 4-wire slave

UCSWRST

RW

Software reset enabla
0b = Disabled. eUSCI reset released for operation.
1b = Enabled. eUSCI logic held in reset state.

UCAOCTLWO |= UCMST | UCSYNC | UCCKPL | UCMSB;  // 3-pin, 8-bit SPI master

/I Clock polarity high, MSB

Hrf, UCMST = 0x0800, UCSYNC = 0x0100, UCCKPL = 0x4000, UCMSB = 0x2000
XHBAIS R, eUSCL ATEUARTFISPIFFiEst T, UCAXCTLWO FA7Fa8 2 A —FEf . B —AEEM:

eUSCI_A{EUART A SPIH Fifsd 22 ad ik W )3 vy, N ZEPxSEL & T /N5 ik & UARTHL R,
(3) #HFEeUSCI_ AR R

UCAOCTLWO |= UCSSEL__ACLK;

M, UCSSEL _ACLK = 0x0040.
(4) WEIRERE,

25.4.2 UCAxBRW Register
eUSCI_Ax Bit Rate Control Register 1

/I ACLK

Figure 25-6. UCAxBRW Register
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Can be modified only when UCSWRST = 1.

Table 25-4. UCAxBRW Register Description

Bit Field Type Reset Description
15-0 UCBERx RW Gh Bit elock prescaler satting.
Tancies = famcar / UCBRx
If UCBRX = 0, fanmos = fancus
UCAOBRO = 0x02; 112
UCAOBR1 =0; 1/

{BitClock = fBRCLK/UCBRx
(5) FeArSPIHIRL I B B DL A X UCAOMCTLWX AN ZF A7 A I U, 2 AR FTUARTRLCIN 2R A7 & — B —#F . JTOREC B 5

7 A AT HITE TR T X AR A -
UCAOMCTLW = 0;
(6) {sBEHiR

/I No modulation

I

=

7



www.ti.com eUSCI_A SPI Registers

25.4.6 UCAXIE Register
elSCI_Ax Interrupt Enable Register

Figure 25-10. UCAxIE Register
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Table 25-8. UCAxIE Register Description

Bit Field Type Reset Description
15-2 Reserved R Oh Reserved
1 UCTXIE RW Oh Transmit interrupt enable

0b = Interrupt disabled
1b = Interrupt enabled

0 UCRXIE RW Oh Recaive interrupt enable

0b = Interrupt disabled
1b = Interrupt enabled

UCAOIE |= UCRXIE; /I Enable USCI_AO0 RXinterrupt
2. WHEEE (Z3FHUARTHIRC, X BEAER)
3. W Tl TR (Z3FUARTHIRC, X BEATER)



