Clock System Assignment Project
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#include <msp430.h=
void Software Trim(); // Software Trim to get the best DCOFTRIM value

Hint main(void) {

WDTCTL = WDTPW | WDTHOLD; // Stop watchdog timer
// SMCLK = MCLK/2 = 8.25MHz
__bis SR register(scGo); /f disable FLL
CSCTLE |= SELREF__REFOCLK; // Set REFOCLK as FLL reference source
CSCTLe = B; // clear DCO and MOD FLL registers
CSCTL1 &= ~(DCORSEL_7); /f Clear DCO freguency select bits first
CSCTL1 |= DCORSEL_3; Jf 5et DCOCLK = 8MHz
CSCTL2 = FLLD_1 + 121; Jf FLLD = 1, FFLN=121, DCODIV = 4MHz
__delay_cycles(3);
__bic_SR_register(5CGO); // enable FLL
while(CSCTL7 & (FLLUNLOCK® | FLLUNLOCK1)); /4 Poll until FLL 1s locked
CSCTL4 = SELMS__ DCOCLKDIV | SELA_REFOCLK; J/ set ACLK = XT1 = 32768Hz, DCOCLK as MCLK and SMCLK source
CSCTLS |= DIVML; Sf SMCLK = MCLK = DCODIV/4 = 1MHz,
Setu J/CSCTLS |= DIVM1 | DIVSA; // slow down /* SMCLK Divider Bit: 8 DIVSO*/
P
P1DIR |= BIT® | BIT1 | BITZ | BIT7: // set P1.3 MCLK P1.7 SMCLK and P1.0 Red and P1.1 Green LED pin as output
P1SEL1 |= BIT3 | BIT7; // set MCLK and SMCLK pin as second function
P2DIR |= BITZ; // set ACLK pin as output
P25EL1 |= BITZ; // set ACLK pin as second function
PM5CTLE &= ~LOCKLPMS; // Disable the GPIO power-on default high-impedance mode
// to activate previously configured port settings
// Configure Timer_A
TABCTL = TASSEL_1 | MC_2 | TACLR | TAIE; /4 ACLK, count mode, clear TAR, enable interrupt
TALCTL = TASSEL_2 | MC_2 | TACLR | TAIE; /4 SMCLK, count mode, clear TAR, enable interrupt
M5SCTLA &= ~LOCKLPMS; // Disable the GPID power-on default high-impedance mode
L_C)()F) //__bls SR register( GIE); //Enable interrupts
~_bis_SR_register(LPMO_bits | GIE); //Enable interrupts
while(1);



#1include =mspd306.hnh=
void Software Trim()}; // Software Trim to get the best DCOFTRIM value

Bint main(veoid) {
WDTCTL = WDTPW | WDTHOLD; // Stop watchdog timer

/i SMCLK = MCLK/2 = 0.25MHz

__bis SR register(sCGe); // disable FLL
,CSCTLB |= SELREF__REFOCLK; // Set REFOCLK as FLL reference source
CSCTLe = B; // clear DCO and MOD FLL registers
CSCTLL &= ~(DCORSEL_7); // Clear DCO frequency select bits first
CSCTL1 |= DCORSEL_3; // Set DCOCLK = 8MHz
ClOCk System CSCTL2 = FLLD_1 + 121; // FLLD = 1, FFLN=121, DCODIV = 4MHz
__delay_cycles(3);

__bic_SR_register(scco); // enable FLL

while(CSCTL7 & (FLLUNLOCK® | FLLUNLOCK1)); // Poll until FLL 1s locked

CSCTL4 = SELMS_ DCOCLKDIV | SELA_ REFOCLK; // set ACLK = XT1 = 32768BHz, DCOCLK as MCLK and SMCLK source
CSCTLS |= DIVML; /7 SMCLK = MCLK = DCODIV/4 = 1MHz,

//CSCTLS |= DIVM1 | DIVSO; // slow down /* SMCLK Divider Bit: @ DIVSE*/

P1DIR |= BITE® | BIT1 | BIT3 | BIT7: J// set P1.3 MCLK P1.7 SMCLK and P1.0 Red and P1.1 Green LED p.i.l'] as output
.. P1SEL1 |= BIT3 | BIT7: // set MCLK and SMCLK pin as second function
Dlglta| |/O P2DIR |= BITZ; // set ACLK pin as output _

\ P2SEL1 |= BITZ; // set ACLK pin as second function

PMSCTLA &= ~LOCKLPMS; // Disable the GPIO power-on default high-impedance mode

// to activate previously configured port settings
// Configure Timer_A

Timer |nitia|ize—->macn = TASSEL_1 | MC_2 | TACLR | TAIE; // ACLK, count mode, clear TAR, enable interrupt
TALCTL = TASSEL_2 | MC_2 | TACLR | TAIE; // SMCLK, count mode, clear TAR, enable interrupt
LPMO PMSCTLO &= ~LOCKLPMS; // Disable the GPIO power-on default high-impedance mode
Wa'lt for //__bis 5R register( GIE); //Enable interrupts

—»_bis_SR_register(LPI'-'IB_bits | GIE); //Enable interrupts
while(1};

Interrupt




TimerO_A3 Interrupt Service Routine

// Timer® A3 Interrupt Vector (TAIV) handler (ACLK/(2716))*2
#pragma vector=TIMER® Al VECTOR
__interrupt void TIMER® Al ISR(void)
=
switch(TABIV)
= i
case TAOIV_NOME:
break; // No interrupt
case TAGIV_TACCRI1:
break: // CCR1 not used
case TABIV TACCR2:
break; // CCR2 not used
case TAOIV_TAIFG:
P10OUT == BIT1; // overflow GREEN= 4 sec 8.25 Hz
break;
default:
break;

Toggle GREEN LED



Timerl A3 Interrupt Service Routine

// Timerl A3 Interrupt Vector (TAIV) handler [sMCLK/(2"16) ) *2
#pragma vector=TIMER1_ Al VECTOR
__interrupt void TIMER1 Al ISR(void)
={
switch(TA1IV)
= i
case TALIV_MNOMNE:
break; // No interrupt
case TAIIV TACCRI1:
break; // CCR1 not used
case TALIV TACCR2:
break; // CCR2 not used
case TALIV TAIFG:
P1OUT ~= BITO; J/ overflow RED= 131Msec 7.63Hz
break;
default:
break;

Toggle RED LED



FR2xx_ 4xx CS | Clock System

¢ Fourindependent clock sources
+ LowFrequency
+ XT1 32768 Hz crystal
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+ High Frequency
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¢+ DCO

+ Default=1MHz
+ FLL with REFO or XT1 reference

¢ ACLK =0Only XT1 or REFO

¢ SMCLK and MCLK have same source selection
+ Though,SMCLK can be further divided
¢ SMCLKcanbeactiveevenif MCLK s off for LPM
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Table 3-2. CS Registers

Offset  Acronym Register Name Type Access Reset Section

00h CSCTLO Clock System Control Register 0 Read/write  Word 0000h Section 3.3.1
02h CSCTL1 Clock System Control Register 1 Read/write  Word 0033h Section 3.3.2
04h CSCTL2 Clock System Control Register 2 Read/write ~ Word 101Fh Section 3.3.3
06h CSCTL3 Clock System Control Register 3 Read/write  Word 0000h Section 3.3.4
08h CSCTL4 Clock System Control Register 4 Read/write  Word 0100h Section 3.3.5
0Ah CSCTL5 Clock System Control Register 5 Read/write  Word 1000h Section 3.3.6
0Ch CSCTL6 Clock System Control Register 6 Read/write  Word 08C1h  Section 3.3.7
0Eh CSCTL7 Clock System Control Register 7 Read/write ~ Word 0740h Section 3.3.8
10h CSCTLS8 Clock System Control Register 8 Read/write  Word 0007h Section 3.3.9
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Table 3-2. CS Registers

Offset  Acronym Register Name Type Access Reset Section
00h CSCTLO Clock System Control Register 0 Read/write  Word 0000h Section 3.3.1
02h CSCTL1 Clock System Control Register 1 Read/write  Word 0033h Section 3.3.2
04h CSCTL2 Clock System Control Register 2 Read/write ~ Word 101Fh Section 3.3.3
06h CSCTL3 Clock System Control Register 3 Read/write ~ Word 0000h Section 3.3.4
08h CSCTL4 Clock System Control Register 4 Read/write ~ Word 0100h Section 3.3.5
0Ah CSCTL5 Clock System Control Register 5 Read/write  Word 1000h Section 3.3.6
0Ch CSCTL6 Clock System Control Register 6 Read/write  Word 08C1h  Section 3.3.7
OEh CSCTL7 Clock System Control Register 7 Read/write  Word 0740h Section 3.3.8
10h CSCTL8 Clock System Control Register 8 Read/write ~ Word 0007h Section 3.3.9

CSCTLO 15 1B DCO MOD

CSCTL1 15 14 13 12 11 10 e e o7 o o5 o4 DCORSEL oo

CSCTL2 3 FFLD 11 18 FFLN

CSCTL3 s 14 13 12 11 10 e 8 07 06 GREF © 0 01 00

CSCTL4 15 14 13 12 11 1 e gA 07 0 o5 o4 03 SEIMS

CSCTL5 15 14 13 12 11 1 e e 7 06 pIyYg DIVM

CSCTL6 15 14 13 12 DIVA 67 06 05 04 ©3 02 01 00




35)
36)
37)
38)
39)
40)
41)
42)
43)
44)
45)
46)

__bis_SR register(SCGO);
CSCTL3 |= SELREF__REFOCLK;

CSCTLO = 0;

CSCTL1 &= ~(DCORSEL_7);

CSCTL1 |= DCORSEL_3;

CSCTL2 = FLLD_1 + 121;

__delay_cycles(3);
__bic_SR _register(SCGO);

while(CSCTL7 & (FLLUNLOCKO® | FLLUNLOCK1));
CSCTL4 = SELMS__ DCOCLKDIV | SELA__ REFOCLK;

CSCTL5 |= DIVM1;
//CSCTL5 |= DIVM1 | DIVSO;
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NSNS NSNS TN
NN e e e

FLLREFDIV

T

disable FLL

Set REFOCLK as FLL reference source
clear DCO and MOD FLL registers

Clear DCO frequency select bits first
Set DCOCLK = 8MHz

FLLD = 1, FFLN=121, DCODIV = 4MHz

enable FLL

Poll until FLL is locked

set ACLK = XT1 = 32768Hz, DCOCLK as MCLK and SMCLK source
SMCLK = MCLK/2 = DCOCLKDIV/4 = 1MHz

slow down /* SMCLK Divider Bit: 0 DIVSO*/
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disable FLL

Set REFOCLK as FLL reference source
clear DCO and MOD FLL registers

Clear DCO frequency select bits first
Set DCOCLK = 8MHz

FLLD = 1, FFLN=121, DCODIV = 4MHz

35) __bis_SR register(SCGO);

36) CSCTL3 |= SELREF__REFOCLK;

37) CSCTLO = 0;

38) CSCTL1 &= ~(DCORSEL_7);

39) CSCTL1 |= DCORSEL_3;

40) CSCTL2 = FLLD_1 + 121;

41) __delay_cycles(3);

42) __bic_SR _register(SCGO);

43) while(CSCTL7 & (FLLUNLOCKO® | FLLUNLOCK1));
44) CSCTL4 = SELMS__DCOCLKDIV | SELA__REFOCLK;
45) CSCTL5 |= DIVM1;

46) //CSCTL5 |= DIVM1 | DIVSO;

enable FLL

Poll until FLL is locked

set ACLK = XT1 = 32768Hz, DCOCLK as MCLK and SMCLK source
SMCLK = MCLK/2 = DCOCLKDIV/4 = 1MHz

slow down /* SMCLK Divider Bit: 0 DIVSO*/
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35) __bis_SR register(SCGO); disable FLL
36) CSCTL3 |= SELREF__REFOCLK;

37) CSCTLO = 0;

38) CSCTL1 &= ~(DCORSEL_7);

39) CSCTL1 |= DCORSEL_3;

40) CSCTL2 = FLLD_1 + 121;

41) __delay_cycles(3);

42) __bic_SR _register(SCGO);

43) while(CSCTL7 & (FLLUNLOCKO® | FLLUNLOCK1));
44) CSCTL4 = SELMS__DCOCLKDIV | SELA__REFOCLK;
45) CSCTL5 |= DIVM1;

46) //CSCTL5 |= DIVM1 | DIVSO;

enable FLL

set ACLK = XT1
SMCLK = MCLK =
slow down /* S

NN TN NN SN NN
e e e e

Poll until FLL is locked

Set REFOCLK as FLL reference source
clear DCO and MOD FLL registers

Clear DCO frequency select bits first
Set DCOCLK = 8MHz
FLLD = 1, FFLN=121, DCODIV = 4MHz

40)CSCTL2 = FLLD_1 + 121; // FLLD = Bit 1, FFLN=121, DCODIV = 4MHz

FFLN = 121+1 = 4MHz/32768Hz

CSCTL2 5 FFLD B FFLN

= 32768Hz, DCOCLK as ﬂgbﬁngpﬂ”%MCLKlsource
FLLREFDIV DCORSEL, DCO I
T DISMOD, MOD |
|
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35)
36)
37)
38)
39)
40)
41)
42)
43)
44)
45)
46)

disable FLL

Set REFOCLK as FLL reference source
clear DCO and MOD FLL registers

Clear DCO frequency select bits first
Set DCOCLK = 8MHz

FLLD = 1, FFLN=121, DCODIV = 4MHz

__bis SR register(SCGO);
CSCTL3 |= SELREF__REFOCLK;
CSCTLO = 0;
CSCTL1 &= ~(DCORSEL_7);
CSCTL1 |= DCORSEL_3;
CSCTL2 = FLLD_1 + 121;
__delay_cycles(3);
__bic_SR _register(SCGO);
while(CSCTL7 & (FLLUNLOCK® | FLLUNLOCK1));
CSCTL4 = SELMS__DCOCLKDIV | SELA__REFOCLK;
CSCTL5 |= DIVM1;
//CSCTL5 |= DIVM1 | DIVSO;

enable FLL

Poll until FLL is locked

set ACLK = XT1 = 32768Hz, DCOCLK as MCLK and SMCLK source
SMCLK = MCLK = DCODIV/4 = 1MHz

slow down /* SMCLK Divider Bit: 0 DIVSO*/
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44)CSCTL4 = SELMS__DCOCLKDIV | SELA__REFOCLK; // set ACLK = XT1 = 32768Hz, DCOCLK as MCLK and SMCLK source
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disable FLL

Set REFOCLK as FLL reference source
clear DCO and MOD FLL registers

Clear DCO frequency select bits first
Set DCOCLK = 8MHz

FLLD = 1, FFLN=121, DCODIV = 4MHz

35) __bis SR register(SCGO);

36) CSCTL3 |= SELREF__REFOCLK;

37) CSCTLO = 0;

38) CSCTL1 &= ~(DCORSEL_7);

39) CSCTL1 |= DCORSEL_3;

40) CSCTL2 = FLLD_1 + 121;

41) __delay cycles(3);

42) __bic_SR _register(SCGO);

43) while(CSCTL7 & (FLLUNLOCK® | FLLUNLOCK1));
44) CSCTL4 = SELMS__DCOCLKDIV | SELA__REFOCLK;
45) CSCTL5 |= DIVM1;

46) //CSCTL5 |= DIVM1 | DIVSO;

enable FLL

Poll until FLL is locked

set ACLK = XT1 = 32768Hz, DCOCLK as MCLK and SMCLK source
SMCLK = MCLK = DCODIV/4 = 1MHz

slow down /* SMCLK Divider Bit: 0 DIVSO*/
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Rest of ‘Setup’ part of the Program

P1DIR |= BITO | BIT1 | BIT3 | BIT7;
P1SEL1 |= BIT3 | BIT7;

P2DIR |= BITZ2;

P2SEL1 |= BITZ;

PM5CTLE &= ~LOCKLPMS;

// Configure Timer_ A
TABCTL = TASSEL 1 | MC_2 | TACLR | TAIE;
TAICTL = TASSEL 2 | MC_2 | TACLR | TAIE;
PMSCTLE &= ~LOCKLPMS;
//__bis SR register( GIE);

__bis_SR_register(LPM@_bits | GIE);
while(1);

// set P1.3 MCLK P1.7 SMCLK and P1.0 Red and P1.1 Green LED pin as output
// set MCLK and SMCLK pin as second function

// set ACLK pin as output

// set ACLK pin as second function

// Disable the GPIO power-on default high-impedance mode
// to activate previously configured port settings

// ACLK, count mode, clear TAR, enable interrupt
// SMCLK, count mode, clear TAR, enable interrupt

// Disable the GPIO power-on default high-impedance mode

//Enable interrupts
//Enable interrupts
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74
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// Timer® A3 Interrupt Vector (TAIV) handler
#pragma vector=TIMER®_Al VECTOR
__interrupt void TIMERE Al ISR(void)

B{

=

switch(TABIV)
{
case TAGIV_NONE:
break;
case TAGIV_TACCRI1:
break;
case TAGIV_TACCR2:
break;
case TAOIV TAIFG:
P1OUT ~= BIT1;
break;
default:
break;

(ACLK/(2716) ) *2

// No interrupt
// CCR1 not used
// CCR2 not used

/7 overflow GREEN= 4 sec

8.25 Hz



93
o4
95
96
a7
o8
99
108
181
182
le3
104
185
106
187
108
189
11@

111
1172

// Timerl A3 Interrupt Vector (TAIV) handler

#pragma vector=TIMER1 Al VECTOR
__interrupt wvoid TIMER1 Al ISR(void)

B{

=

switch(TAlIV)
{
case TALIV_NONE:
break;
case TAIIV TACCRI1:
break;
case TALIV TACCR2:
break;
case TALIV_TAIFG:
P1OUT ~= BITO;
break;
default:
break;

Now, go run the code!

(SMCLK/(2~16) )*2

// No interrupt
// CCR1 not used
// CCR2 not used

// overflow RED= 131Msec 7.63Hz



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

