OIH|C| S A|AE 7| X (#514115 )

#5. Timer A

SHErystm
MBI} 04
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MSP430x4xx EIO|H & &

MSP430x4xx series= Ct=1f 22 352 EfO|H L&
Basic Timer1
Two independent, cascadable 8-bit timers
Selectable clock source
Interrupt capability
LCD control signal generation
Timer A, Timer B
16-bit timer/counter with 3 or 5 capture/compare registers
Multiple capture/compares, PWM outputs, interval timing




Features of Timer A
4710 =&t B E = J1X| = H| = 7| 16-bit timer/counter
EE PN ﬁE#/g?g IHs

o et 370 =2 570 2| capture/compare regs. 72

o|0|: Hol= 712 E Zial H| WS =X Sl= % ArX| 7
2/570 QS EESL.
o) i) O

MSP430FG4618: Timer_A3 (37H0| CCRsO| R!2)
PWM 7|s2 7HX|= 88 7ot £8 7|s
Ping S|l H/LEH 75
Hl=7| /=2 2| & (latching)
Timer_A #t&H QIEHEHE T8 A0 Chot i sS4 =
2| ot Interrupt vector reg.(TAIV) S 72!.

Hallym Open Course Ware
(HOCW) 2012




Block diagram

|
OUTMODx

oo e
1 Timer Block
i TASSELx Dx Timer Clock MCx
| n e o 1
1
| TACLK 00 Divider 16-bit Timer Count
1 Ll
1 1/204/8 L TAR Mod l4— EQUD
{ ACLK o1 Clear % o
i SMCLK 10
| _DC_ 11 \—y Set TAIFG
i TACLR
""""""""""""""" T "CCRo
CCR1
CCR2
CCR3
CCR4 |
i
T T 5Cs
CCl4A Capture ~
CCUB Mode ) 5 ! i 0
—DI TACCR4
GND Timer Clock Syne 1 |
VCC {}
:>I Compararator 4 |
EQU4 CAP
A
sCCl Y
17 en 0 Set TATCCR4
1 CCIFG
L =D
Output =
» Unit4 D =et Q p OUT4 Signal
EQUuo Timer Clock —= g
Reset

» MSP430xG461x°| A%
CCRoO~CCR27X| 374 9]

IS (L% PSS LE=EIN|

2 TAR {f= 0|85l B
372| TACCRo/1/2& 0O|&

‘*‘:fﬂ%tﬂmm
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Related control registers

Table 15-3. Timer_A3 Registers

Reqgister Short Form L ——— P [ =1 Initial State

[ Timer_A control TACTU Read/write 0160h Reset with POR
Timer0_A3 Control TADCTL
Timer_A counter TAR/ e SO ST
Timer0_A3 counter
Timer_A capture/compare control 0 | TACCTLOL) Read/write 0162h Reset with POR
Timer0_A3 capture/compare control TAOCCTL
Timer_A capture/compare 0 TACCRO/ Read/write 0172h Reset with POR
Timer0_A3 capture/compare 0 k TAOCCRO )
Timer_A capture/compare control 1 TACCTLA1/ Read/write Regat with POR
Timer0_A3 capture/compare controf 1 TAOCCTLA
Timer_A capture/compare 1 TACCR1/ Read/write 0174h Reset willTre-
Timer0_A3 capture/compare 1 TAOCCR1
Timer_A capture/compare control TACCTLZ/ Read/write 0166h Reset with POR
Timer0_A3 capture/compare contfol TAOCCTL2
Timer_A capture/compare 2 TACCR2/ Read/write 0176h Reset with POR
Timer0_A3 capture/compare 2 TAOCCR2
Timer_A interrupt vector TAIV/ Read aonly 012Eh Reset with POR
Timer0_A3 interrupt vector —haly

* TACTL,TAoCTL2| X} O|
7t 430x461x & X| = 17)|Q| TAE 7} X|E 2 TAD At S,

. old X}
O 2T o

Timer block2 X| 0| &}=
2| K| AE. E TAR S Hlof

Rising edge clock signal
BEo et 4 St/ A

Compare/Capture K| O
==#0 X 0f 2| X|AH

Compare/Capture 2=
O|IO| & & K| A E{ (16bit).
SE27d0f 2 TARLL
H| W /TARZ: A4 & A1t
MNE

X|(430x415/417,xW42x)= & Lot TimerAZ 27|

« 27l Timer_AZ 7}X| = &K= TAo/12 F+E3}7| 23 TAOCTRL/TA1CTLE Ct&2

O|E9| M X|AHE 7IE. (H15-4 & X)

‘*Z"JEEIIEIEI

HALLYM UNIVERSITY

Hallym Open Course Ware
(HOCW) 2012



Timer block
g5 el 16H[ E up/down 72 HZE %
=2 AA: 37 = StL (ACLK, SMCLK, TACLK)
TACLK: 2|2 M &3Z5t= 28 M S (x461x 2HX|:P1.5)
Divider M| &: /2,/4,/8 = SfLt MEH 715 (Idx bits)
Reset 7| =: TACLR bit=12 TAR, Idx, MCx clear. Automatic
reset.
47} Mode
MCx bit(in TACTL reg. )2 &A™
00: Stop 2 Timer_A ™EX|, XA |5} AFESIX| $S [ AFE
MCx>0: Running
01:Up, 10:continuous, 11:Up/down

6 QZ{?’EE et Hallym Open Course Ware
LLLLLLLLLLLLLLLL (HOCW) 2012



UP MODE

Kt HEAl: TAR 40| Z7}5ECHCCRO reg.Of M QU= 24
(>0)0| £|H QIHHEZ HEA|Z
MBS CHE Z29| 27 OIF & E (CCIFG

OFFFFh
TACCRO m
Oh \
s /\_f\_J\_/ \ ANV Sn U an\
Timer )(ccﬂmj{ GGHOX oh X )C’SE‘ ){ccﬁmj( CCHUK oh
i J g
Set TAIFG l " I
Set TACCRO CCIFG l | 3 . |
| 1] I

7 ij’ﬂg et Hallym Open Course Ware
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Up mode 0| 83801 E% QI E|

0p= 7|

#include <msp430xG46x.h>

2 FALe: 13.18msec 2| QIE{HOjC}

vector=TIMERAO VECTOR P1.0 & toggleA|H 28 4= LY

__interrupt void timer_handler(void)

P1OUT N= OXO]., //toggle P1.0 15 14 13 12 1 10 g 8

} CMx ceisx scs scal Unused cap

rw—(0) rw—{0) rw—(0) rw—(0) rw—(0) r 0] rw—(0)
void main(void)

{ 7 6 5 4 3 2 1 0
WDTCTL — WDTPW + WDTHOLD OUTM.ODJ( . CCIE CcCl out cov CC".:G
P1DIR |= 0x01;

//setup Timer_A
TACCTLO = 0x0010; // 0000 0000 0001 0000
TACCRO = 13180; //13180 usec P
TACTL = 0x0210 : /0000 0010 0001 0000
_e n ab I e_i n te r ru pt() ; rw—(0) rw—(0) rw—(0) (0} rw-(0} rw-(0} rw-(0} rw-(0)
__low_power_mode_0();
} 7 6 5 4 3 2 1 0
rw—(0) rw—(0) rw—(0) rw—(0) rw—(0) w—(0) rw—(0) rw—{0)
8 a}%g et Hallym Open Course Ware
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Timer_A3 2t= Interrupts

271O| CIHEHE A
TACCRO CCIFGo (IAR COf|A TIMERAO VECTOR)
CCIFG1, CCIFG2, TAIFG= B 5 SILIo| PIH EHEZ X 2|=l. (P1/22f

= Q) (TIMERA1 VECTOR)

ADC12 ADC12IFG (see Motes 1 and 2) Maskable OFFEEh 23

Timer_A3 TACCRO CCIFGO (see Note 2) Maskable OFFECh 22
TACCR1 CCIFG1 and TACCRZ CCIFG2,

Timer_A3 TAIFG (see Notes 1 and 2) Maskable OFFEAR 21

I/C Port P1 (Eight Flags) P1IFG.0 to P1IFG.Y (ses Notes 1 and 2) Maskable OFFEBHh 20

CCIFG1/2 Ol TAIFG= =ML 2 &4

A Q172 B2 A mofst 4

%915 71X/ D ISRO| A O 4

Interrupt

TAIV Contents Interrupt Source Interrupt Flag Priority

00h No interrupt pending -

02h Capture/compare 1 TACCR1 CCIFG Highest

04h Capture/compare 2 TACCR2 CCIFG

08h Capture/compare 3t TACCR3 CCIFG

08h Capture/compare 4t TACCR4 CCIFG

0Ah Timer overflow TAIFG

0Ch Reserved -

0OEh Reserved - Lowest

T Timer1_AS only

A= TAIV reg.£ X|l&¢t.

‘Q@Emmm

HALLYM UNIVERSITY

Hallym Open Course Ware

(HOCW) 2012



Continuous Mode?| 0| & dIH

N > Ok

OFFFF

Xt
()
=
o

TACCRH1b TACCR1c

TACCROb

TACCROG

TACCROd

LI O| TAR(free-running counter)d} & 2{ 7§ 2| CCRx0j|
=] 7tato| H|mE 0| R3H0] £

Y EREETN

CCRo ISRO| Af OfH Q12 5o

S o3t A|7H742f S0 ChA| QIE{ B ET}
S}

= 51 X TACCRO += TAR+INTERVAL

mcf::m.a/

TACCROa /

P

TACCR1d

7
L~

10 oo

LLLLLLLLLLLLLLLL
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=7 2HE BE7[ (A5EE 0|8 H)

#include <msp430xG46x.h>
#define CCR1INTVAL 8000 //18msec
#define CCR2INTVAL 3000 /I3msec

#pragma vector=TIMERA1 VECTOR
__interrupt void ccr_handler(void)

{
switch (TAIV)

{
case 10: break; //TAIFG not used

case 2: //luse TACCR1
P1OUT ~=0x01; //toggle P1.0
TACCRI1 += CCRI1INTVAL;

break;

case 4: //luse TACCR2
P1OUT ~=0x02; //toggle P1.1

TACCR2 += CCR2INTVAL;
break;

i

A 2| CCR2 gf0f| Ast= eIEEe 37|
!

2 FAlg: CCR1 0| Smsec
QIE{HOIC} P1.0 = toggle,
CCR20| € 3msecO}C} P1.1 toggle &

void main(void)

{
WDTCTL=WDTPW + WDTHOLD

P1DIR |= 0x03;

[[setup Timer_A

TACCTL1 =0x0010; // CCR1 Interrupt Enable

TACCRL1 =8000; //8ms

TACCTL2 =0x0010; // CCR2 Interrupt Enable

TACCR2 = 3000; //8ms

TACTL = 0x0220 ; /ISSEL=SMCLK,
MCx=continuous

__enable_interrupt();

__low_power_mode_0();

Cto] CHS CCR27t S AAE }
} | Ex. 81X TAR=30000] AFEJO|| A
} TACCR2=60000| &|0{ 3000usec =0 CCR2
IRQ 41!
11 ‘\%E oera Hallym Open Course Ware

HALLYM UNIVERSITY (HOCW) 20 12



Up/down mode

Square pulseE D=1 X} & I 0| &
TARO| 57} & Z 28

OFFFFh
TACCRO

Oh

Tirmer Clock f \ ,‘"

Timer )( CCRo-1Y CCRo }( chm-ﬂ( ccﬁﬂ-e)(j{ 1h oh ){
H]
Up/Down ! \
Set TAIFG \l

Set TACCRO CCIFG

=1 =3
d
- _

2 Lpygmm Hallym Open Course Ve



TA39| 21== I & Output Mode

MSP430FG461x°| timer A3°| Q== Il At
2= P1.5(TACLK), P1.0(CCI0A), P1. 2(CCI1A), P2.0(CCI2A)
*34 : P1.0(TA0), P1.2(TA1), P2.0(TA2)
Z} CC block2 Output UnitO|2}= AKX E 7}X|OH, 0| & E9f
=l ®o| gt= FO0| &l 2F0| e} Set/clearOHH ._5PE
Mo 5 S0 & = QUL

Timer_A3 Signal Connections
L. OUT m-4 - Input Pin Number Devi:l:e Input Module Input Module Modulle Qutput | Output Pin Number
< .—D—‘ pzZZaw Signal Name Block Signal pPZ/ZaW
cQuo—yp] Unit4 Timercmk___p Set @ » OUTA4 Signal §2/89 - P1.5 TACLK TACLK
Reset ACLK ACLK
"_Dkﬂ)_ DJ SMCLK SMCLK Timer NA
EEE POR 62/83 - P1.5 TACLK INCLK
OUTMODx =
G7/AT -P1.0 TAOQ CCIDA 87/AT-P1.0
G6/ET - P11 TAQ CCloB
Ve =0 CCRO TAO
DV Voo
85/D7-P1.2 TAT CChA 85/07 -P1.2
CAQUT (internal) ccnHe ADC12 (internal)
e 0 CCR1 TA1
DVzg Voo
T9/A10-P2.0 TAZ2 CCl2A TYA10- P20
ACLK (intarnal) cClze
Ves 0 CCR2 TA2
DVec Voo
13 -%@E et Hallym Open Course Ware
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Output Unit O| 2 &: UP Mode

15 14 13 12 " 10 9 8
CMx ccisx scs sccl Unused CAP OFFFFh
rw—(0) w—(0) rw—(0) w—(0) w—(0) r (] w—(0) TAC c H U'
7 6 5 4 3 2 1 0 TACCH.I_
OUTMODx CCIE ccl ouT cov CCIFG
w—(0) w—{0) w—(0) w—(0) r rw—(0) rw-(0) w—(0)
oh
77H E = Output Mode 1: Set
Set /_-/ > Output Mode 2: Toggle/Reseat
//
TOggle eset - Output Mode 3: SetHeset
Set/ Reset B T -(-}.Lﬁput Mode 4: Toggle
Toggle
Output Mode 5: Heset
Reset
Output Modea &: Toggle/Set
Toggle/Set
Output Mode 7: Reset/Seat
Reset/set EQUO B EQU1  EQUOD EQLH EQUO
TAIFG TAEG TAIFG Interrupt Events
14 Qjﬁa et Hallym Open Course Ware
=
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Output example: up/down mode

Cutput Mode 1: Set

Output Mode 2: TogglefHeset

Output Mode 3: Set'Reset

Output Mode 4: Toggle

Output Mode 5: Reset

Output Mode &: Toggle/Set

Output Mode 7: Reset/Set

OFFFFh
TACCRO
TACCR2
Oh
EQUz | EQU2
TAIFG EQUO

EQUZ EQUZ2
TAIFG EQUO

Interrupt Evants

15
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Example codes: Output unitO| & S M S EFM

/*
* Just use OUTPUT mode, even not use IRQ.
* Use UP mode, CCRO

*

*

Result in P1.0/TAQO = 32768/200 Hz signal.
*/
void main(void)

{
WDTCTL=WDTPW + WDTHOLD

P1DIR |= 0x01;
P1SEL |= 0x01: //set P1.0 to TAO

//setup Timer_A
TACCTLO = 0x0080; // OUTMODE=4 (Toggle)
TACCRO0 =100-1; //32768Hz/100
TACTL = 0x0110 ; //SSEL=ACLK, MCx=Up
__low_power_mode_3();

}

/*
* Just use OUTPUT mode, even not use IRQ.
* Use UP/DOWN mode, CCRO

*

*

Result in P1.0/TA0 = SMCLK/1000 Hz signal.
*/
void main(void)

{
WDTCTL=WDTPW + WDTHOLD

P1DIR |= 0x01;
P1SEL [= 0x01; //set P1.0 to TAO

/[setup Timer_A

TACCTLO =0x0080; // OUTMODE=4 (Toggle)

TACCRO = 250;

TACTL =0x0230 ; //[SSEL=SMCLK,
MCx=Up/Down mode

16 Zomnera
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Pulse Width ModulationO|2}?

Amplitude

PWM: Pulse Width
Modulation

——

PWMOI 2|8t BH =&/ &l

ON/OFF2I= O| 851 =7t @ 1 1 1

A7|9| HHX|E HEY = U
= 2050l 2h
Duty cycle (duty ratio):
ON A|ZH/Z7|0| Hlg 2
0~100%(=Z& 0~1)Z L}E}LH,

{)_ —17

0 T T T+t 2T 2T+t 3T 3T+t
Time

.
T 1005

PH A=
LISPN

100%:

17 Z omnem
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Example code: PWM Al EHAH

void main(void)
{ OUTMODE=reset/set 0| &
WDTCTL = WDTPW + WDTHOLD -EQU10J|A{ RESET: 37| A|Zt
-CCRO overflowO{|A{ SET: ON
P1DIR |= 0x04; /P1.2 Output Timer End
P1SEL |= 0x04; //set P1.2 to TAl =>Duty cycle=384/512 = 75%
P2DIR |= 0x01; /P2.0 Output
P2SEL |: 0x01; /Iset P2.0 to TA2 |:|I_|.9|t: et/reset OUTMODE =
O|&3tCIH??

/[setup Timer_A

TACCRO0 =512-1; //PWM Period

TACCTL1 = 0x00EQ; // OUTMODE=7 (reset/set)

TACCR1 = 384, //duty cycle=75%

TACCTL2 = 0x00EQ; // OUTMODE=7 (reset/set)

TACCR2 =128; /[duty cycle =25%

TACTL = 0x0110 ; //[SSEL=ACLK, MCx=Up mode
__low_power_mode_3();

18 ‘\%E et Hallym Open Course Ware
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Capture mode
Capture mode= A|{l O|HIE = 7| E5}7| 2|9l O| E=!.

= MCU Lj/ Q|5 A5 0| s} A[ZH b2 S £ 4 QIrt.
How? LH & E}O|HO| 22 EH A|Z7H0]| YAl HEHSIO..

Qe 8 M O| F7| & - rising edge AIO| &
Q|2 A5 O] ON/OFF time =7 - rising/falling edge AtO| &5

-

1
1,‘;,
%-
E
<
’ )
0 T T T4t 2T 2T+t 3T 3T+t
__________________________________ Time __
TACCRx € /
TAR ____________________ 7,
| > time
19 ‘\%E et Hallym Open Course Ware
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Timer_A3 /= IO

MSP430FG461x°| timer A3°| Q== Tl A}QF
2 &: P1.5(TACLK), P1.0(CCI0A), P1.1(CCIoB), P1.2(CCI1A),

P2.0(CCI2A)

CCl4A
CClB
GMD
VCC

Timer_A3 Signal Connections
Input Pin Number Device Input Module Input Module Module Output | Output Pin Number
CAP —_— 1 PZZaW Signal Name Block Signal PZ/ZQW
- B2/B9 - P15 TACLK TACLK
ACLEK ACLK
CCISX' =X C Al A-| EH SMCLK SMCLK Timer NA
e 1 O O - 1
| 8282-P15 TACIK INCLK
C . 1 3 1 @) | BT/AT - F1.0 TAD CCIoA BT/AT - P1.0
MX' lnput Slgna - 86/E7 - P11 TAD CCI0B cCRO TAD
Owv GND
capture edge A1El > e =
S~ f ll . b h B5/D7 - F1.2 TA1 CClA 85/07 - P1.2
r]‘Slng’ a ]‘ng’ Ot CAQUT (internal) CCNB ADCI2 (internal)
Dves GND CCR1 TA1
DVeo Voo
T9A10-P2.0 TAZ CCI2A TAA10-P20
CCISx CMx ACLIZii{nternal] C(:Erii ccRe -
55
T T DVice Vg

Capture
Mode

Timer Clock

X|™HEl MS Q= Eg|H(Capture occurs! ZHX{ ON)
* TAR £}0| TACCRx reg.2 copy
» CCIFGx =1 (IRQ. &)

20
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Capture mode timing diagram

SCS: TACCTLx[11]
Synchronize capture
source YA HIE
Eto| 231t 57|k A,

ccl
Capture

Set TACCRx CCIFG

Figure 15-10. Capture Signal (SC5=1)

n+1

Timerj n-2 )( n-1 ){ n )‘(

}:n+2)(n+3Xn+4X

[1]]

/\

—. Idle

Capture / | Capture Read
Mo Capture Read
Capture Taken Taken

Taken A\ Capture

Capture P
| — .\'I _ o

— — _L|____Eé.pture Read and Mo Capture

| Capture
Clear Bit COV /
in Register TACCTLx ™~__

Sacond
Capture

Capture Overflow =X
- UN T = A MBE US SA B2
SEHO A CHA| ZAHON E[0f 7[E gf=
Ao 2| Z2=> overflowztl 3t
- 0] Z2 HW7} At=X o2 %o} COV 12
S’S%ﬁ
« COV clearing2 HFEA| SWOJ|A{ AlSHZ|OF

[=13
Do

‘*Z"JEEIIEIEI
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Example code: 2| &

2 F|FF

Int prev_cnt, Period;
int main( void )
{
WDTCTL=WDTPW + WDTHOLD;

/Isetup TAO output

P2SEL |= 0x01; //P2.0 --> CCI2A
P2DIR &= ~0x01;

P2DIR |= 0x08; //P2.3 ouput

//setup TACTLDO for clock generation
TACCTLO = CCIE;

TACCRO = 3000; //3ms

I[setup TTACTL2 for capturing
TACCTL2 =0x4910;

TACCR2 =0;

P20UT = BIT3S;
TACCRO += INTVL1;

}

#pragma vector=TIMERA1 VECTOR
__interrupt void ta_isr(void)
{
switch(TAIV) {
case 2: break;
case 10: break;
case 4
Period = TACCR?2 -prev_cnt;
prev_cnt = TACCRZ;

TACTL =0x0220 ; //continuous mode, SMCLK }
prev_cnt = 0: } Capture mode 0| &
__enable_interrupt(); « IRQ 2 A|: P2.3 clock rising
__low_power_mode_0(); edge
}returnO; . TARS E%EEWEE _Z_é_ll
7| 585 floiM= ArO[gt=S
#pragma vector=TIMERAO VECTOR 7:” )kl_l-'('jH o|:‘o;F.
__interrupt void ta0_isr(void)
{
22 {Z"JE et Hallym Open Course Ware
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Timer_A3 2t= Interrupts

271O| CIHEHE A
TACCRO CCIFGo (IAR COf|A TIMERAO VECTOR)
CCIFG1, CCIFG2, TAIFG= B 5 SILIo| PIH EHEZ X 2|=l. (P1/22f

= Q) (TIMERA1 VECTOR)

ADC12 ADC12IFG (see Motes 1 and 2) Maskable OFFEEh 23

Timer_A3 TACCRO CCIFGO (see Note 2) Maskable OFFECh 22
TACCR1 CCIFG1 and TACCRZ CCIFG2,

Timer_A3 TAIFG (see Notes 1 and 2) Maskable OFFEAR 21

I/C Port P1 (Eight Flags) P1IFG.0 to P1IFG.Y (ses Notes 1 and 2) Maskable OFFEBHh 20

CCIFG1/2 Ol TAIFG= =ML 2 &4

A Q172 B2 A mofst 4

%915 71X/ D ISRO| A O 4

Interrupt

TAIV Contents Interrupt Source Interrupt Flag Priority

00h No interrupt pending -

02h Capture/compare 1 TACCR1 CCIFG Highest

04h Capture/compare 2 TACCR2 CCIFG

08h Capture/compare 3t TACCR3 CCIFG

08h Capture/compare 4t TACCR4 CCIFG

0Ah Timer overflow TAIFG

0Ch Reserved -

0OEh Reserved - Lowest

T Timer1_AS only

A= TAIV reg.£ X|l&¢t.

23
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X| =77t X| B2 IRQ. sources

Table 3. Interrupt Sources. Flags. and Vectors of MEP430xG461x Configurations

WORD
INTERRUPT SOURGE INTERRUPT FLAG SYSTEM INTERRUPT ADDRESS PRIORITY
Power-Up WDOTIFG Reszet OFFFEh 31, highest
External Aezet KEYW
‘Watchdog (zee Mote 1 and 5)
Flash Memory
MBI NMIIFG (see Motes 1 and 3) [Monjmaskable
Oscillator Fawht OFIFG (zee Motes 1 and 3) [Monjmaskable OFFFCh 30
Flash Memory Access Viclation ACCVIFG (see Notes 1, 2, and 5) [Monjmaskable
Timer B7 TBCCRO CCIFGD (see Mote 2 Mazkabls OFFFAR 29
Timer_B7 TE‘””-TE,ES'E; ﬁuricf:iif":“& Maszkable OFFFBh 22
Comparator_A CAIFG Maskable OFFFEh 27
‘Watchdog Timer+ WDOTIFG Maskable OFFF4h 26
USCI_ANUSGCI_BO Receive UCADRXIFG, UCBORXIFG [s=2 Mot 1) Mazkable OFFF2h 25
USC_ANUSSC]_BO Transmit UCAITXIFG, UCBOTXIFG (== Note 1) Mazkable OFFFOh 24
ADC12 ADC12IFG (== Notes 1 and 2) Mazskabls OFFEEh 23
Timer_AZ TACCRD CCIFGD (zee Note 2) Mazkabls OFFECh 22
Timer_A3 TAEGH;HIGFE&['?EQ ear::tl—:ﬁfj ;G"GE' Mackable OFFE&R 31
[ 1/2 Port P1 (Eight Flags) P1IFG.0 te P1IFG.7 (322 Motes 1 and 2) Mazkable OFFEBh 20
USART1 Receive URXIFG1 Mazskable OFFEEh 13
USAST Transmit UTXIFGT Mazkable QFEE4h 12
102 Port P2 (Eight Flags) P2IFG.0 te P2IFG.T [z22 MNotes 1 and 2) Mazskable OFFEZ2h 17
Bagic Timerl/RTC BTIFG Mazkable OFFECh 16
DA DMADIFG, DMATIFG, DMAZIFG Mazkable OFFDEhR 15
[zee Notes 1 and 2)
Dac12 DACI2.FG, DACIZ2.1IFG (see Motes 1 and 2) Maskable OFFDCh 14
OFFDAR 13
Reserved Reserved (z=e Note 4)
OFFC0h 0, lowest

BIATT M. 4 Bl daiele cmocee - S ——-

FG4618 user’s manual p.13
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