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Low-Power Mode
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Low Power ModetZl?

H=ERUE
IO 2 Jt=31sH ;2 AH| M &
OF otLt. (HiE 2

oF © 0

A>T SE 0| R!
Active mode (A4 =2t 2 E): Vee=3V, I=600uA
Low power mode: I py4=1.9UA , I (1 py,)=0.3UA
Ofl L1 K| R OF
Power OFF (& & XL
S| HH| 2| ™7 XM= ON/OFF St= 2|0
SKXE S&A|7|l= 24 /=& ON/OFF
XNel £ E ZE(Fose )
Main/auxiliary clock speed |
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MSP430x4xx series

LPM

B = 57 2] Low Power Mode ZX||

LPM3: 7}E OHO| AR

Figure 3-6. Status Register Bits

15 g 8 7

(7|= SLEEP 2 E ¢
*ACLKO| 2loff S&ot=
0 CtE & X0l 2IoH.

Resenved V| SCGHT

QS5C|CPU

SCE0 | oFF |oFF

GIE|N|Z|C

SRO| QU 4bitofl o8 ZH—"

o E(Wake-up)

=

SCG1 SCGD OSCOFF CPUOFF Mode CPU and Clocks Status —HMNSE QT
0 0 0 0 Active CPU is active, all enabled clocks are active I=600uA
0 0 0 1 LPMO CPU, MCLK are disabled (41:x/42x peripheral M -LPMo:
remains on)
SMCLK , ACLK are active CPU,MCLK?Z OFF
0 1 0 1 LPM1 CPU, MCLK, DCO osc. are disabled (41x/42x Vce=3V, [=80uA (1/8)
petipheral MCLK remains on) - :
DC generator is disabled if the DCO is not used ELEINH LPM(ZDSI.
MCLK or SMCLK in active mode S = (461 XS+
SMCLK , ACLK are active -LPM2: ACLKEI_} _ﬁ_ﬁ,
1 0 0 1 LPM2Z CPU, MCLK, SMCLE, DCO osc. are disabled I=17l] A (1/40
DC generator remains enabled ( /4 )
ACLK s active -LPM3: I=1.9uA
i i 0 i LPM3  CPU, MCLK, SMCLK, DCO osc. are disabled (1/360)
DC generator disabled - C =
ACLK is active (1L/F;|\(;Igo)l 0.3uA
1 1 1 1 LPM4 CPU and all clocks disabled
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MSP430 Architecture & Clock signals

*MCU Lo 2= X X|(CPUESH= HIEA|
7| &0 S&fg.

*471e| 28 M= EXY:

* MCLK: Master clock, CPU 1=, 1~8 MHz

e« SMCLK: Sub-Main clock, £ 23 = e 2 5l= FH & X|, MCLKI} 242 27|
» ACLK: Auxiliary clock, C{ £ 29| =H ZHX|0f| A| A}, 32KHz

HAMSE Lo Z 8t 0] A0

Figure 1—-1. MSP430 Architecture
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| A e T AN I (O O
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|| 16-Bit S |
| P = | n |

== | 0 us o

: (|7 [ MoeeBi | Bus K MDB 5-Bit > :
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LP mode=2 =0{7= 2 &

o
702 MCUOG|| A M ™ & AH| & Eff(LP mode) = HE K|
/de ‘sleepEf =, Hab S&F & EH(actlve)E HE
AE IO (waking)’ O| 2t 0 HESSHC}.

Ef% MCU=E MMHEHEfS X|&ot11 0| F flo B
B0 (sleep, stop)s O XS, MSP4302| 8%+
HE HAOZF Q10 SRO| 2HH 4bit(SCGo, SCG1,

CPUOFF, OSCOFF)°o| HAo 2 B EJ HALICY,

Assembly: bis.w #GIE|LPM3, SR
IAR C: __low_power_mode_3[0/1/2/4]0);

—
—
—
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Waking from a LPM

MSP4302 27| oAM= QI HEEJER. =, 0{H
SFO/IRQ. &= MCU 7= == ULt

S & Ef2FS| XHO|E: LPM2 O| & 0f| Al = ACLKEO| &
&3O 2 Cf7) CPU EXH2 A|F|7| 98 A MCLKS M A
F2oHA HE=AYU0| 4O ER2% 2 DCO &= St

- = 1

HE X|A(delay) Al (x461x series@| 4 S max. 6us )
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LPM4 EXl/0|8H

LPM4O| 4—?—EACL = disableA|Z| B2 BT1 S9| E}
O|H = S&{olX| E=Lt.
[[faw LPM4§ A=

2 P1/29| @& u|9_| Al

|
EH 9—|'(9| T |_
external 1nterrupt) =]ge]
Ol _g_ ():” void main (void)

S YsiCt.

//SW1l--P1.0 H>L IRQ. &AM

[TH WakmgM

while (1) {
__low_power mode_ 4() ;
}
}

#pragma vector=PORT1 VECTOR
___interrupt void Pl ISR (void)

{
P1IFG &= ~BITO;
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Basic Timer1
Applications
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BT1 28 ¢

712 7|5: 578 Q5 E0C QI EHE ZAAZ
52 7|2 AT EQ O EIO|HE &8
b E': OSO| A & 2 of system tick= DP': =0 AIE. = ™ SH

ClIE 0| A —.7§> e Td s
» Ofl1: 22X &5 7|

7| & ':'OFE“OH 20| At HE: SEQTH AR (T E)S
K| A !

— T T o —
BT1 0|8 Y& ZtAOMCH AKX 2B 810] BtS3HA &
» Ofl2: CIX| & A|A 3
1= QIH & 274, 0| F ME5HH countdtO| A|[A 3
BI7t7|5: LPM3 0| & MM E 5& 7t5otA &
» LPM3= ACLK AF2 7}5312 2 EFO|H XS}, BT10]| 9

ofl &Y MSt= ClE &2 E = sleepafEf 2| MCUZ 71| % (awaking)

Q.|E|:-| 75.”&12 St A O'Ef
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Example code #1: LPM

& BT1

olX A|7t 7tZ40 2 BT10| QIE{HE
I%*Hﬁ LEDE ™ ZEAl7|

= HFAH
—= =2 o

Of

AlZ|11 O] =

L O Q
_ OO

#define LEDI1 BIT1

void main (void)

//port and BT1 ZX7|3}

LP 2 E(LPM3)=2

r3[

| M

=728 0|2 0| HE= f ot0f LPM3 2
HE > ACLKO|9| CHE 24 M= OFF, CPUE=
= J(H SEfO|A & (Sleep H)

{ *IRQ. 2245t H 77H01'“*

// BTl irqg. Enable

__low _power mode 3(); //LPM3; ACLKE

t

}

#pragma vector=BASICTIMER VECTOR
__interrupt void BT1 ISR (void)
{

P20UT *= LEDI1;

}

a2
& Al2H 202 0] XILF BT10| IRQ.E

2 M AID|H sleepaEHOIA IHOHLE ISRSE

Alal-lgl-

= LED E23}1 main 2EIO 2 £0}2Zt.

*C|S0tZ [ AEH0 MEUTE SR &=
S& > LPM Z2E ME0| H&(= LMP3

4KFﬁ S T
=i

T 1T 7N110)
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Example code #2: #11} =2 CI= g

19 0| 8 Yt S &Y (5 LED M E)

O =
KtO|A: while(1) loop AIE
ISRE ELH1 E|=0 Z0f LPM £tH H|ETH S 2| A[A.

I_
#define LEDI1 BIT1 Ol DO:|E:|O-| T3 E|I:'|_:| Ol XPH OﬂA-I
sleep ME{Z El.
jord marntverd) IRQ. ZHAH O] [Tt2} 7] Of L+ & ISRO
AlSH = active A Ej 2 HZAL|0Of

//port and BT1 Z7|=} =3, =
// iTi 1(?)1 {Enable EO|.9|. |:_|_ H E:|o_| (P2OUT)
while AlSH =
__low _power mode 3(); E%El O-I LED1 E=.

P20UT "= LEDI1;
}

}

Ol 28 0l= &=0o}ll SRS

#pragma vector=BASICTIMER VECTOR 3} =
interrupt void BT1 ISR (void) LPM'_Q HI_E T Clear AIB:I

T N activeJEi| 2 HZASI= H Tt g

low_power mode off on exit();

}
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Example code #3: LPM & BT1 & SW1

M7 &EJO| A 278 A|ZEOFCE SW1 & Eff 910{(debouncing X&)
O| £f0| <t [ OFCF LEDE toggleA |7 | = =2 1 &H

unsigned char firstread, swpush;
volid main (void)
{
// GPIO port MAM: swi1 @&, LED &=
273
// BT1 MAM:. 2 20~40msec ME ©QIEH
// BTl irqg. Enable A%

firstread = 0;

__low power mode 3(); //LPM3;
ACLKEF 82
}

#pragma vector=BASICTIMER VECTOR
__interrupt void BT1 ISR(void)
{

//SWl AZ

swpush = PxIN & SWIBIT;

if (!swpush) //SW1 =&Lf?

{

if (firstread) //O|HHO| Z=HR| HFE°
{
P20UT "= LED1; //Toggling
firstread = 0;
}
else
firstread = 1; //XEHK =&l

\‘%E CNetal

Hallym Open Courseware

HALLYM UNIVERSITY



Example code #4: C|X|E& A|A

1x Ol_lE_.||:H A‘|I‘| O|E_.| =5 E Of |:|- _|_,—I—,A| Tupdate'

unsigned char sec, min, hour;

while (1) {
if (sectick)

{

/7470 MAHEO Al, 2&A|SH=
display clock();
sectick=0;

char sectick; #pragma vector=BASICTIMER VECTOR
void main (void) __interrupt void BT1 ISR (void)
{ {
// BT1 MA™:. 1sec QIEHY //2x B update
// BTl irqg. Enable A% sect+;
/1227 NZ 23, O if (sec==60) ({
hour=14; sec = 0;
min=32; min++;
sec=0; }
sectick=1; if (min==60) {

min = 0;
hour++;
}
ZE| if (hour==24) {
hour = 0;
}
sectick = 1;
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