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1 Summary
0| 2 A= CANTUSS| INTERRUPTO{| Cjft Application NoteO| C}.

CANTUSE= 327} 9] Interrupt VectorE 2+ 11 QICt O|F 307{= TIMER, SPI, TWI, UART & L & Peripheral 0| A
BrMSH= Interrupt(Internal Interrupt)E Q|EH0|H, 270= 2|5 Pin eirq 0, eirq 10| Q|8 2FAMSt= Interrupt(External
Interrupt) £ 2|&t0|Ct.

Interrupt Vector and Priority

Interrupt Priority= EIRQOZ} 7%t =Ct. Vector TableS E9| |2 Vector AddressO| Interrupt Service

Routine= A ™St}

e

# 1-1 Interrupt Vector and Priority

Vector No. Description Vector Address
0x3F UART Ch7 | OCR 3B Interrupt 0x000000FC
0x3E DMA Chl Interrupt 0x000000F8
0x3D TIMER Ch7 | KEYSCAN Interrupt 0x000000F4
0x3C GPI105 Interrupt 0x000000F0
0x3B UART Ch6 | OCR 3A Interrupt 0x000000EC
0x3A NFCTRL | SDHC Interrupt 0x000000E8
0x39 TIMER Ch6 Interrupt 0x000000E4
0x38 GP104 Interrupt 0x000000EQ
0x37 UART Ch5/ OCR 2B Interrupt 0x000000DC
0x36 VOICE Interrupt 0x000000D8
0x35 TIMER Ch5 Interrupt 0x000000D4
0x34 GPIO3 Interrupt 0x000000D0
0x33 UART Ch4 | OCR 2A Interrupt 0x000000CC
0x32 TWI/PWK and RTC Interrupt 0x000000C8
0x31 TIMER Ch4 Interrupt 0x000000C4
0x30 GPIO2 Interrupt 0x000000C0O
0x2F UART Ch3 Interrupt 0x000000BC
Ox2E SPI Interrupt 0x000000B8
0x2D TIMER Ch3 Interrupt 0x000000B4
0x2C GPIO1 Interrupt 0x000000B0
0x2B UART Ch2 Interrupt 0x000000AC
0x2A USB Device Interrupt 0x000000A8
0x29 TIMER Ch2 Interrupt 0x000000A4
0x28 GPI100 Interrupt 0x000000A0
0x27 UART Chl Interrupt 0x0000009C
0x26 DMA ChO Interrupt 0x00000098
0x25 TIMER Ch1 Interrupt 0x00000094
0x24 EIRQ1 Interrupt 0x00000090
0x23 UART ChO Interrupt 0x0000008C
0x22 12S Interrupt 0x00000088
0x21 TIMER ChO Interrupt 0x00000084
0x20 EIRQO Interrupt (Highest Priority) 0x00000080

6 AN_0004B_INTERRUPT Advanced Digital Chips Inc.



CANTUS Application Note Ver 1.1

Initialize Interrupt

CANTUSO|A InterruptE ArE317] QA= Vector Tableg ™5l Ol 0 HBX|Q
2| X|(cantus.ld)S} =& SF11, AE32000 CoreE Vectored InterruptE A S Interrupt Enable2 A7 SHC

CC St Vector BaseE X| ™80 2 3 A|ZHS THESED, Interrupt| hookingS 7HsSHA| LT

Initialize InterruptQ| %= Interrupt.coll LSO YO, A= 45 SESH0] Parameter@t M &
oLt S O] Z2MOM= Y &S CHREA| B=Ct 240 A= ArEXt= AE32000 Coredf 2tE &l
Manual & &t x=3}2}.

HY I &| = SDKOj| A{ InterruptE AR 8}= EHH.2 3.3 Function Set 32 & X 3}2}.

cantus.ld &

SECTIONS

{
text : {
*(.vects)

=

interrupt.c &

extern void Reset_Start();
typedef void (*fp)(void);
fp vector_table[] __attribute__ ((section (*“.vects”)))=

{
Reset_Start,

nmi_autovector,
NOTUSERISRT,
double_fault_exception,
bus_error_exception,

}
void init_interrupt()

=

startup.S =

.section .text

.global _Reset_Start

.type _Reset_Start, @function
_Reset_Start:
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Interrupt Source 2 5-E{ Interrupt”7} ZHA S 0HA INTENO]| Q|8 MEEl = INTPENDO| 7| 2% H® MASKSETO| 2|8
MHEl S Core0f Interrupt RequestE MEHSICIC. Cores 2 XS XN ZESH & Interrupt Request0] [I}2} Interrupt
Vector TableOf| 2| =l Vector AddressZ £ 7|3}0] Interrupt Service Routine 2 =35} 10 &1 SHC}P,

-

27 0| INTPENDZ} ClearZ| X| 2 | 0| M "5 ¥sIX| fo 22 HtEA| 24| F0j| PENDCLRES S3f sl
Vector2| Pending bitZ Cleard}0f Of SHLCt.

Internal Interrupt= IINTMODO| [C}2} High Level EE= Rising EdgeOf| Al Bt A4 SHC}
External Interrupt= EINTMODO{| [C}2} Low Level, High Level, Falling Edge, Rising Edge, Any Edge 0| A{ 2H A4 SHC},

= O

0| A= CANTUSS| Internal Interrupt@}t External InterruptE A2 5= BHH

mjo
ret

7|& etot.

CANTUSO| Interrupt= CANTUS Datasheet ‘9 INTERRUPT CONTROLLER’E& %X d}2}.
AE32000 Core2| Exception2 EISC Software Developer Guide ‘5 Exception Handling’ & Xtx3}2}.
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2 Internal Interrupt
2.1 Register Set

CANTUSO| Internal InterruptE AtE25H7| 2|8l Ct24F £ 2 =AM ZE RegisterE A7™SICH O Peripheral2 E7

Register0|| Interrupt Enable'S Zt1 /0f 0| & A & 5} 0§ OF SHC}.

2l 2-1 Internal Interrupt Register Set

GO

v

Write INTMOD

Write MASKSET

Write INTEN

Peripheral’s Register Set

Read INTPEND

== Peripheral’s Vector

Interrupt Service Routine

y

Write PENDCLR

oo

INTENZ}= g70|Ct.
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IINTMOD (Internal Interrupt Mode Register)

Internal Interrupt ModeS High Level EE= Rising Edge 2 A & $HC}

H 2-2 Internal Interrupt Mode Register (IINTMOD)

Bit R/W Description Default Value
31 R/W | Vector No. 0x3F Interrupt Mode bit 1
30 R/W | Vector No. Ox3E Interrupt Mode bit 1
29 R/W | Vector No. 0x3D Interrupt Mode bit 1
28 R/W | Vector No. 0x3C Interrupt Mode bit 1
27 R/W | Vector No. 0x3B Interrupt Mode bit 1
26 R/W | Vector No. Ox3A Interrupt Mode bit 1
25 R/W | Vector No. 0x39 Interrupt Mode bit 1
24 R/W | Vector No. 0x38 Interrupt Mode bit 1
23 R/W | Vector No. 0x37 Interrupt Mode bit 1
22 R/W | Vector No. 0x36 Interrupt Mode bit 1
21 R/W | Vector No. 0x35 Interrupt Mode bit 1
20 R/W | Vector No. 0x34 Interrupt Mode bit 1
19 R/W | Vector No. 0x33 Interrupt Mode bit 1
18 R/W | Vector No. 0x32 Interrupt Mode bit 1
17 R/W | Vector No. 0x31 Interrupt Mode bit 1
16 R/W | Vector No. 0x30 Interrupt Mode bit 1
15 R/W | Vector No. 0x2F Interrupt Mode bit 1
14 R/W | Vector No. 0x2E Interrupt Mode bit 1
13 R/W | Vector No. 0x2D Interrupt Mode bit 1
12 R/W | Vector No. 0x2C Interrupt Mode bit 1
11 R/W | Vector No. 0x2B Interrupt Mode bit 1
10 R/W | Vector No. 0x2A Interrupt Mode bit 1
9 R/W | Vector No. 0x29 Interrupt Mode bit 1
8 R/W | Vector No. 0x28 Interrupt Mode bit 1
7 R/W | Vector No. 0x27 Interrupt Mode bit 1
6 R/W | Vector No. 0x26 Interrupt Mode bit 1
5 R/W | Vector No. 0x25 Interrupt Mode bit 1
4 - Reserved -
3 R/W | Vector No. 0x23 Interrupt Mode bit 1
2 R/W | Vector No. 0x22 Interrupt Mode bit 1
1 R/W | Vector No. 0x21 Interrupt Mode bit 1
0 - Reserved -

*** Internal Interrupt Mode bit
0 : High Level Mode
1 : Rising Edge Mode
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MASKSET (Interrupt Mask Set Register)

0| RegisterE A M3IH INTPENDO|| 7| & =l Interrupt Vector2| Interrupt RequestE Cored| M & SHA Interrupt

Vector Address2 &£ 7|510] 74 9| StH Interrupt Service Routine2 =3 = 21| 3L}

H 2-3 Interrupt Mask Set Register (MASKSET)

Bit R/W Description Default Value
31 w Vector No. 0x3F Interrupt Request Set bit 0
30 w Vector No. 0x3E Interrupt Request Set bit 0
29 wW Vector No. 0x3D Interrupt Request Set bit 0
28 w Vector No. 0x3C Interrupt Request Set bit 0
27 w Vector No. 0x3B Interrupt Request Set bit 0
26 w Vector No. 0x3A Interrupt Request Set bit 0
25 w Vector No. 0x39 Interrupt Request Set bit 0
24 w Vector No. 0x38 Interrupt Request Set bit 0
23 w Vector No. 0x37 Interrupt Request Set bit 0
22 w Vector No. 0x36 Interrupt Request Set bit 0
21 w Vector No. 0x35 Interrupt Request Set bit 0
20 w Vector No. 0x34 Interrupt Request Set bit 0
19 w Vector No. 0x33 Interrupt Request Set bit 0
18 w Vector No. 0x32 Interrupt Request Set bit 0
17 w Vector No. 0x31 Interrupt Request Set bit 0
16 W Vector No. 0x30 Interrupt Request Set bit 0
15 w Vector No. 0x2F Interrupt Request Set bit 0
14 w Vector No. 0x2E Interrupt Request Set bit 0
13 W Vector No. 0x2D Interrupt Request Set bit 0
12 W Vector No. 0x2C Interrupt Request Set bit 0
11 w Vector No. 0x2B Interrupt Request Set bit 0
10 w Vector No. 0x2A Interrupt Request Set bit 0
9 W Vector No. 0x29 Interrupt Request Set bit 0
8 W Vector No. 0x28 Interrupt Request Set bit 0
7 w Vector No. 0x27 Interrupt Request Set bit 0
6 w Vector No. 0x26 Interrupt Request Set bit 0
5 W Vector No. 0x25 Interrupt Request Set bit 0
4 W Vector No. 0x24 Interrupt Request Set bit 0
3 W Vector No. 0x23 Interrupt Request Set bit 0
2 W Vector No. 0x22 Interrupt Request Set bit 0
1 W Vector No. 0x21 Interrupt Request Set bit 0
0 W Vector No. 0x20 Interrupt Request Set bit 0

*** |nterrupt Request Set bit
0 : No Effect interrupt Mask.
1 : Pending interrupt is allowed to become active (interrupts sent to CPU)

Advanced Digital Chips Inc. AN_0004B_INTERRUPT 11



Ver 1.1 CANTUS Application Note

INTEN (Interrupt Enable Register)

0| Register& A S}H Interrupt EventS INTPENDO]| 7| & 3tC}.

H 2-4 Interrupt Enable Register (INTEN)

Bit R/W Description Default Value
31 R/W | Vector No. 0x3F Interrupt Enable bit 0
30 R/W | Vector No. 0x3E Interrupt Enable bit 0
29 R/W | Vector No. 0x3D Interrupt Enable bit 0
28 R/W | Vector No. 0x3C Interrupt Enable bit 0
27 R/W | Vector No. 0x3B Interrupt Enable bit 0
26 R/W | Vector No. 0x3A Interrupt Enable bit 0
25 R/W | Vector No. 0x39 Interrupt Enable bit 0
24 R/W | Vector No. 0x38 Interrupt Enable bit 0
23 R/W | Vector No. 0x37 Interrupt Enable bit 0
22 R/W | Vector No. 0x36 Interrupt Enable bit 0
21 R/W | Vector No. 0x35 Interrupt Enable bit 0
20 R/W | Vector No. 0x34 Interrupt Enable bit 0
19 R/W | Vector No. 0x33 Interrupt Enable bit 0
18 R/W | Vector No. 0x32 Interrupt Enable bit 0
17 R/W | Vector No. 0x31 Interrupt Enable bit 0
16 R/W | Vector No. 0x30 Interrupt Enable bit 0
15 R/W | Vector No. 0x2F Interrupt Enable bit 0
14 R/W | Vector No. 0x2E Interrupt Enable bit 0
13 R/W | Vector No. 0x2D Interrupt Enable bit 0
12 R/W | Vector No. 0x2C Interrupt Enable bit 0
11 R/W | Vector No. 0x2B Interrupt Enable bit 0
10 R/W | Vector No. 0x2A Interrupt Enable bit 0
9 R/W | Vector No. 0x29 Interrupt Enable bit 0
8 R/W | Vector No. 0x28 Interrupt Enable bit 0
7 R/W | Vector No. 0x27 Interrupt Enable bit 0
6 R/W | Vector No. 0x26 Interrupt Enable bit 0
5 R/W | Vector No. 0x25 Interrupt Enable bit 0
4 R/W | Vector No. 0x24 Interrupt Enable bit 0
3 R/W | Vector No. 0x23 Interrupt Enable bit 0
2 R/W | Vector No. 0x22 Interrupt Enable bit 0
1 R/W | Vector No. 0x21 Interrupt Enable bit 0
0 R/W | Vector No. 0x20 Interrupt Enable bit 0

*** |nterrupt Enable bit
0 : Interrupt Disable
1 Interrupt Enable
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INTPEND (Interrupt Pending Register)

INTENO]|| &M=l Interrupt VectorQ| Interrupt EventE 7| &3t}

H 2-5 Interrupt Pending Register (INTPEND)

Bit R/W Description Default Value
31 R Vector No. 0x3F Interrupt Pending bit -
30 R Vector No. 0x3E Interrupt Pending bit -
29 R Vector No. 0x3D Interrupt Pending bit -
28 R Vector No. 0x3C Interrupt Pending bit -
27 R Vector No. 0x3B Interrupt Pending bit -
26 R Vector No. 0x3A Interrupt Pending bit -
25 R Vector No. 0x39 Interrupt Pending bit -
24 R Vector No. 0x38 Interrupt Pending bit -
23 R Vector No. 0x37 Interrupt Pending bit -
22 R Vector No. 0x36 Interrupt Pending bit -
21 R Vector No. 0x35 Interrupt Pending bit -
20 R Vector No. 0x34 Interrupt Pending bit -
19 R Vector No. 0x33 Interrupt Pending bit -
18 R Vector No. 0x32 Interrupt Pending bit -
17 R Vector No. 0x31 Interrupt Pending bit -
16 R Vector No. 0x30 Interrupt Pending bit -
15 R Vector No. 0x2F Interrupt Pending bit -
14 R Vector No. 0x2E Interrupt Pending bit -
13 R Vector No. 0x2D Interrupt Pending bit -
12 R Vector No. 0x2C Interrupt Pending bit -
11 R Vector No. 0x2B Interrupt Pending bit -
10 R Vector No. 0x2A Interrupt Pending bit -
9 R Vector No. 0x29 Interrupt Pending bit -
8 R Vector No. 0x28 Interrupt Pending bit -
7 R Vector No. 0x27 Interrupt Pending bit -
6 R Vector No. 0x26 Interrupt Pending bit -
5 R Vector No. 0x25 Interrupt Pending bit -
4 R Vector No. 0x24 Interrupt Pending bit -
3 R Vector No. 0x23 Interrupt Pending bit -
2 R Vector No. 0x22 Interrupt Pending bit -
1 R Vector No. 0x21 Interrupt Pending bit -
0 R Vector No. 0x20 Interrupt Pending bit -

*** Interrupt Pending Register2| 2+ H{E Q| g2 8l I HE 7} LHSI A} S-S LIEFHLCY.
Interrupt Pending Register2| Zf2 Interrupt Pending Clear 2| X| A E{0f| 2|3} Clear=ILC}.

et o 2 ST InterruptZ7} 22 [f ClearstC}.

Advanced Digital Chips Inc. AN_0004B_INTERRUPT 13
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PENDCLR (Interrupt Pending Clear Register)

Interrupt Vector NumberZf S 2 £ S 2 M INTPENDS| EventE ClearstCt. INTPENDE ClearstX| 0™

O| A+ Core0f| Interrupt RequestE 2 A1 SFX| =L}

H 2-6 Interrupt Pending Register (PENDCLR)

Bit R/W Description Default Value
31:8 R Reserved -
7:0 W Interrupt Pending Register Clear Value OxFF
(0x20 ~ Ox3F)

*** Interrupt Pending RegisterE Clear 17| 2|3l M= Interrupt Vector No. Zf S & Write $tC}.
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2.2 Function Set

LI

Of2f = CANTUSO]| Interrupt= AF23F TIMERS] 00| C}. TIMERZH & A& S AN_0003B_TIMERE &t x3}2}.

e

// #define TIMER2_MASKSET_ENABLE

t#tdefine F_TIMER_SET 1

#tdefine F_TIMER_CLEAR ©

volatile unsigned int F_timer_set = F_TIMER_CLEAR;

#pragma interrupt

void TIMER2_ISR()

{
#ifdef TIMER2_MASKSET_ENABLE
F_timer_set = F_TIMER_SET;
debugstring("TIMER2 ISR\r\n\r\n");

*R_PENDCLR = (INTNUM_TIMER2+0x20);
#endif

}

main()

{

unsigned int tmcnt=1647;
unsigned int i = 0;

*R_TINTMOD |= (1<<INTNUM_TIMER2);

#tifdef TIMER2_MASKSET_ENABLE
*R_MASKSET |= (1<<INTNUM_TIMER2);
#tendif

*R_INTEN |= (1<<INTNUM_TIMER2);

// Peripheral’s Register Set
*R_TP2CTRL = F_TPCTRL_CNTRST;
*R_TP2CTRL &= ~(F_TPCTRL_CNTRST);
*R_TM2CNT = tmcnt;

while(1)

{
debugprintf("i = %d\r\n",i);

F_timer_set = F_TIMER_CLEAR;
*R_TM2CTRL = (F_TMCTRL_TMOD_TIMER
| F_TMCTRL_PFSEL_32768 | F_TMCTRL_TMEN);

#ifdef TIMER2_MASKSET_ENABLE

while( !(F_timer_set == F_TIMER_SET));
#telse

while( !(*R_INTPEND & (1<<INTNUM_TIMER2) ));
*R_PENDCLR = (INTNUM_TIMER2+0x20);

#tendif

*R_TM2CTRL &= ~(F_TMCTRL_TMEN);
i++;

Advanced Digital Chips Inc. AN_0004B_INTERRUPT 15
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// interrupt.c

extern void TIMER2_ISR(void);

fp vector_table[] _ attribute__ ((section (".vects")))=

{
Reset_Start , /* Voo : Reset Vector */
nmi_autovector , /* VOl : NMI Vector */
SDK_ExternISR9 , /* V29 : User Vector 9 */
TIMER2_ISR , /* V29 : User Vector 9 */
SDK_ExternISR10 , /* V2A : User Vector 10 */

}s

TIMER2_MASKSET_ENABLE

» TIMER2_MASKSET _ENABLEO| definex|®™, R_MASKSETZ A& 3}0], Interrupt RequestE A & SHC},

definestX| QO ™, Polling© 2 R_INTPENDE 10 Interrupt 244 2 2 £ 31Q|5HC}

oS — L

TIMERZ_ISR

» TIMER2_ISR&4=+= TIMER2 Interrupt Service RoutineO|C}. TIMER2 InterruptZ} 25 A510§ R_INTPENDO|
7|25|3, R_MASKSETO| TIMER27} AME|0{QoW, Coret H7|8}0] Aeiat st27p =0
TIMER2_ISR2 2] interrupt.c2t Z 0| Interrupt Vector TableOf| S & k|0 Q! 0{Of SHC}.

*R_IINTMOD
Internal Interrupt Mode Register= SDK/Include/CANTUS/interrupt.hof|

#define R_IINTMOD  ((volatile unsigned int*)(0x80020808))

2 Zo|%|0f ULt
» 47| M= R_IINTMODO| (1<<INTNUM_TIMER2)E £ ZM TIMER2 Interrupt ModeE Rising Edge 2

23etct

*R_MASKSET
Interrupt Mask Set Register= SDK/Include/CANTUS/interrupt.h0j|

#define R_MASKSET ((volatile unsigned int*)(0x80020814))

2 Zolx[0f ULt
» Of7| = R_MASKSETO{ (1<<INTNUM_TIMER2)E £ S =M TIMER2 Interrupt RequestE A ™ SHCt.

16
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*R_INTEN

Interrupt Enable Register= SDK/Include/CANTUS/interrupt.hof|

#define R_INTEN ((volatile unsigned int*)(0x80020810))

2 Fo|%|0f ULt
» Of7| A= R_INTENO| (1<<INTNUM_TIMER2)E £ S =M TIMER2 Interrupt EnableS MG},

*R_INTPEND
Interrupt Pending Register= SDK/Include/CANTUS/interrupt.h0j|
#define R_INTPEND  ((volatile unsigned int*)(0x8002080C))

2 "o|E|o Lt
» 0j7|A= R_INTPENDZE 2/0{ (1<<INTNUM_TIMER2)1} H|m&}0f TIMER2 Interrupt7} ZHAi s =
THCHBICH R_INTENS 2 Enable =l TIMER2= Interrupt EventE R_INTPENDO|| 7| & StC}.

al

*R_PENDCLR

Interrupt Pending Clear Register= SDK/Include/CANTUS/interrupt.h0f|

#define R_PENDCLR ((volatile unsigned int*)0x80020800)

2 Folg|of /ULt
» 0] 7| A{= R_PENDCLRO|| TIMER2 Interrupt Vector Number(0x29)Z £ © 2 i R_INTPENDZ ClearstL.

TIMER2_MASKSET_ENABLEO| define=l AEjO|A] R_INTPENDE CleardtX| %O [ O|Ab Core0f
Interrupt RequestE S} X| @=L}, [H2fA] while( !(F_timer_set == F_TIMER_SET)); 0 HZ=A =IC}.

TIMER2_MASKSET ENABLEO| definek|X| QS AFEJO A R_INTPENDE ClearstX| QAo M™
while( !(*R_INTPEND & (1<<INTNUM_TIMER2) ));7} &4t while(@)7} |0 i7} 24SHH =7}
st

Advanced Digital Chips Inc. AN_0004B_INTERRUPT 17
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3 External Interrupt
3.1 Register Set

CANTUSZ| External InterruptE AF25}H7| |8l CH2 10F 242 A 2 RegisterS A A St}

o =

2l 3-1 External Interrupt Register Set

START )

v

Write PAFX

Write EINTMOD

Write MASKSET

Write INTEN

Read INTPEND

== EIRQ’s Vector

Read EINTMOD

Interrupt Service Routine

Write PENDCLR

D
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S & Port2| Pin& eirq2 AFES17|

9|3}l ‘00b’ = 22C}. Porto] Pin2 hit(2)0l £ Zto 2

H 3-1 Port Alternate Function Register 3

_ 1% 2" 3" 4™(default)
Group Index Pin
00 01 10 11
0 66 EIRQ[0] nNWAIT P3.0
1 67 EIRQ[1] nBE[1] P3.1
2 68 NDFL_nWE P3.2
PAF3 3 69 NDFL_ALE P3.3
0x8002002C 4 70 NDFL_CLE P3.4
5 71 NDFL_nCS P3.5
6 72 NDFL_nRE P3.6
7 73 nNMI NDFL_nBUSY P3.7

EINTMOD (External Interrupt Mode and External PIN Level Register)

External Interrupt Mode & A& A SHCt. EBL

o

1%} EIRQ PINO| Level

—

r

mjo

ole A
olg + ULt

H 3-2 External Interrupt Mode and External PIN Level Register (EINTMOD)

Bit R/W Description Default Value
31:8 R Reserved -
7 R EIRQ1ST : EIRQ1 PIN Level -
6:4 R/W | EIRQIMOD : EIRQ1 Active State 010
000 : Low Level 001 : High Level
010 : Falling Edge 011 : Rising Edge
1xx : Any Edge
3 R EIRQOST : EIRQO PIN Level -
2:0 R/W | EIRQOMOD : EIRQO Active State 010
000 : Low Level 001 : High Level
010 : Falling Edge 011 : Rising Edge
1xx : Any Edge

Advanced Digital Chips Inc.
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3.2 Function Set 1

O}2f= CANTUSQ| External Interrupt 0& Any Edge Mode 2 AFE 3t 0§ O| Ct.

#define EIRQO_MASKSET_ENABLE

#pragma interrupt
void EIRQO_ISR()

{
if(*R_EINTMOD & (F_EINTMOD EIRQOST) )
{
debugstring("EIRQO Rising Edge In ISR\r\n\r\n");
}
else
{
debugstring("EIRQO Falling Edge In ISR\r\n");
}
*R_PENDCLR = (INTNUM_EIRQO+0x20);
}
int main()
{

*R_PAF3 = F_PAF3_0_EIRQO;

*R_EINTMOD = F_EINTMOD_EIRQOMOD_AE;
*R_TINTMOD |= (1<<INTNUM_EIRQO);

#tifdef EIRQO_MASKSET_ENABLE
*R_MASKSET |= (1<<INTNUM_EIRQO);
#tendif

*R_INTEN |= (1<<INTNUM_EIRQ®);

while(1)

{
#ifndef EIRQO_MASKSET_ENABLE
if(*R_INTPEND & (1<<INTNUM_EIRQ®) )

{
if(*R_EINTMOD & (F_EINTMOD_EIRQOST) )
{
debugstring("EIRQO Rising Edge\r\n\r\n");
}
else
{
debugstring("EIRQO Falling Edge\r\n");
}
*R_PENDCLR = (INTNUM_EIRQ®+0x20);
¥
#endif
}
}
20 AN_0004B_INTERRUPT Advanced Digital Chips Inc.



CANTUS Application Note Ver 1.1

// interrupt.c

extern void EIRQO_ISR(void);

fp vector_table[] _ attribute__ ((section (".vects")))=

{
Reset_Start , /* Voo : Reset Vector */
nmi_autovector , /* VO1 : NMI Vector */
// SDK_ExternISR® , /* V20 : User Vector 20 */
EIRQO_ISR , /* V20 : User Vector 20 */
SDK_ExternISR1 , /* V21 : User Vector 21 */

}s

EIRQ0_MASKSET _ENABLE

» EIRQO_MASKSET ENABLEO| definek|™H, R_MASKSETE A5G, Interrupt RequestE A sIC

=
definestX| QS ™, Polling© 2 R_INTPENDE 10 Interrupt 244 2 2 £ 31Q|5HC}

— =

—_

ot

EIRQO_ISR

» EIRQO_ISREt== EIRQO Interrupt Service RoutineO|Ct. EIRQO InterruptZ} 2HA1SE0 R_INTPENDO|
7|21, R_MASKSETO| EIRQO7} MM E|0{Q S W, CoreZt £7|8}0] AMsiet st} EICE EIRQO_ISRS
2| interrupt.ct Z O| Interrupt Vector TableO| SZ |0 Q! O{Of SHC}.

*R_PAF3
Port Alternate Function Register= SDK/Include/CANTUS/paf.h0f|

#define R_PAF3 ((volatile U32*)0x8002002C)
#define F_PAF3 0 EIRQO (0<<0)

2 "o|E|o LCt.
» 07| A= R_PAF30{| F_PAF3 0 EIRQOE £ 0 2 ) Pin 662 EIRQOZ A X StL}.

*R_EINTMOD
External Interrupt Mode Register= SDK/Include/CANTUS/interrupt.h0f|

#define R_EINTMOD ((volatile unsigned int*)0x80020804)

2 Folx|of Lt

» O{7| A= R_EINTMODO| F_EINTMOD_EIRQOMOD_AEE Writes}0f EIRQOMODE Any Edge Mode 2
MM SHCE. InterruptZ7F 2 A SIH, R EINTMODE £10{ EIRQO PINQ| Level & & = Q! LC}. Any Edge ModeOj| A
InterruptZt 2HA8SE T EIRQO PINO| Low LevelO|™ Falling Edge Event, High LevelO|™ Rising Edge
EventO|C}.
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*R_MASKSET

» 7| M= R_MASKSET| (1<<INTNUM_EIRQO)E 4 2 Z M External 0 Interrupt RequestE A & +Ct.

*R_INTEN

» O 7| M= R_INTENO]| (1<<INTNUM_EIRQO0)E £ S Z ) External 0 Interrupt Enable2 A & 3tC}.

*R_INTPEND

» 0]7| A<= R_INTPENDZ 2/0f (1<<INTNUM_EIRQO0)Q} H| 3}0{ EIRQO Interrupt7} 2HAi S} =X| mCt
SICH R_INTENS 2 Enable=l EIRQO= Interrupt EventE& R_INTPENDO]| 7| & St}

*R_PENDCLR

» 0]7| A= R_PENDCLRO{ EIRQO Interrupt Vector Number(0x20)E £ 2 2ZM R_INTPENDZ ClearstC}.
R_INTPENDE Cleard}X| Qo™ [ 0|4 Cored Interrupt RequestS &}X| =Lt

22
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3.3 Function Set 2
2|2t 20| AFESIH Interrupt Service RoutineS interrupt.cO| Al 9|

CHA 2 == QUCH

500

TableO| 02| Fe|x|of AL, CtZ1k 20| 0|2 ZolE o|F1 22 &

Ot

;

FX|2t, CANTUS SDKE 9|2 Vector

olo Holote, 02| HolE B4

#define EIRQO_MASKSET_ENABLE

#pragma interrupt
void SDK_ExternISRO()

{
if(*R_EINTMOD & (F_EINTMOD_EIRQOST) )

{
}

else

{
}

*R_PENDCLR = (INTNUM_EIRQ®+0x20);
}

int main()

{
*R_PAF3 = F_PAF3_0_EIRQO;

*R_EINTMOD = F_EINTMOD_EIRQOMOD_AE;
*R_IINTMOD |= (1<<INTNUM_EIRQ®);

#ifdef EIRQO_MASKSET_ENABLE
*R_MASKSET |= (1<<INTNUM_EIRQ®);
#tendif

*R_INTEN |= (1<<INTNUM_EIRQ®);

while(1)
{
#ifndef EIRQO_MASKSET_ENABLE
if(*R_INTPEND & (1<<INTNUM_EIRQO) )
{
if(*R_EINTMOD & (F_EINTMOD_EIRQOST) )

{
}

else

{
debugstring("EIRQO Falling Edge\r\n");

}

*R_PENDCLR = (INTNUM_EIRQO+0x20);

}
#endif

}

debugstring("EIRQO Falling Edge In ISR\r\n");

debugstring("EIRQO Rising Edge\r\n\r\n");

debugstring("EIRQO Rising Edge In ISR\r\n\r\n");

Advanced Digital Chips Inc.
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// interrupt.c

extern void EIRQO_ISR(void);

fp vector_table[] _ attribute__ ((section (".vects")))=

{
Reset_Start , /* Voo : Reset Vector */
nmi_autovector , /* V@1 : NMI Vector */
SDK_ExternISR® , /* V20 : User Vector 20 */
SDK_ExternISR1 , /* V21 : User Vector 21 */

}s

SDK_ExternISRO

» SDK_ExternISRO()E&ts=£= EIRQO Interrupt Service RoutineO|Ct. EIRQO InterruptZt EFASHO]
R_INTPENDO{ 7| 2|11, R_MASKSETO| EIRQO7} M ™HE|O{ /U O M, CoreZ} B7|510] Alaist sh=T} EICTH
Lot 0] EH== interrupt.cO| A| O|2| 2|7t £[0] /Y= &= O|Ct SFX|BF __ attritube__ ((weak)) O] 2|df
QFOA CHAl FolE et=2 THA| =|A EICh Of A R0 A FLlE Interrupt Service Routine2 HHEA|
#pragma interruptZ 9| £|0{O} 8}, L5 0f| A| Pending ClearS 3| Z=0{ Of StC}.

24
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3.4 Function Set 3

Function Set 11} Zt0| AFE3S}IH Interrupt Service RoutineS interrupt.cOl Q| &} OF S}, Function Set 22 Z 0|

ALESHH LS OAM Oj2] oot O|§ & YO
TableE Ct21f 20| setinterrupt()E S5l 2 20AM H 9|

4 Qe 2 B},

tOF SHC} CHsiA 2

o—d

<
ot

H L= CANTUS SDKE Q9|2 D|2| ™o|=l Vector

sh=2 CHA|SHA Interrupt Service Routine@ 2 A%t

#define EIRQO_MASKSET_ENABLE

void EIRQO_ISR()

{
if(*R_EINTMOD & (F_EINTMOD_EIRQOST) )

}

else

{

}
}

int main()

{

*R_PAF3

F_PAF3_0_EIRQO;

*R_EINTMOD = F_EINTMOD_EIRQOMOD_AE;

#ifdef EIRQO_MASKSET_ENABLE
EnableInterrupt (INTNUM_EIRQO, TRUE);
ttelse

*R_INTEN |= (1<<INTNUM_EIRQ®);
#endif

while(1)

{
#ifndef EIRQO_MASKSET_ENABLE

if(*R_INTPEND & (1<<INTNUM_EIRQ®) )
{

{
}

else

{
}

*R_PENDCLR

}
#endif

}

(INTNUM_EIRQO+0x20);

debugstring("EIRQO Rising Edge In ISR\r\n\r\n");

debugstring("EIRQO Falling Edge In ISR\r\n");

setinterrupt (INTNUM_EIRQO, EIRQ®_ISR);

if(*R_EINTMOD & (F_EINTMOD_EIRQOST) )

debugstring("EIRQO Rising Edge\r\n\r\n");

debugstring("EIRQO Falling Edge\r\n");

Advanced Digital Chips Inc.
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// interrupt.c

#pragma interrupt_handler
static void NOTUSEDISR()

{
U32 INTST = *R_INTPEND;

debugprintf (" NOT USED ISR : regst:0x%x\r\n",INTST);

}

static void (*UserVector_table[32])(void) =

{
NOTUSEDISR,

NOTUSEDISR,

}s

#tdefine ISRHOOK(A) void SDK_ExternISR##A(void) _ attribute_ ((weak)) ;\

asm("1ldi 0x20 + "#A",%r8");\

asm("1ldi 0x80020800,%r9" ) ; \

asm("st %r8, (%r9,0)");\

asm("1di _UserVector_table +(4 * "#A") ,%r8");\
asm("1d (%r8,0),%r9");\

asm("jalr %r9");\

ISRHOOK (@)
ISRHOOK (1)

fp vector_table[] __attribute__ ((section (".vects")))=

{
Reset_Start , /*¥ VOO : Reset Vector */
nmi_autovector , /* V@1 : NMI Vector */
SDK_ExternISR® , /* V20 : User Vector 20 */
SDK_ExternISR1 , /* V21 : User Vector 21 */

}s

EIRQ0_MASKSET_ENABLE

» EIRQO_MASKSET ENABLEO| define%|™, EnableInterrupt()&2=Z AF23}0{, R_MASKSET,

R
o —
R_INTENS M™ S} definedtX| & © M, Polling© 2 R_INTPENDE 2|0 Interrupt &M S 2 £ 3t0|5HCt
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EIRQO_ISR

» EIRQO_ISREt4=+= EIRQO Interrupt Service RoutineO|Ct. EIRQO InterruptZ} 2HA1SE0 R_INTPENDO|
7|2 E| 11, R_MASKSETO] EIRQ0OZ} M7 E|O{ QL2 ™, CoreZ} &7|510] MaHgt ah=7} EICE.

SDKO| Interrupt= |2} Zt0| 9| £|0f 9/ 11, Of2fQ} Zt0| S &t sirt,
vector_table[#+0x20]2 IRQO]| 2|8 Core7} £7|g FA(E£9 FAME

SDK_ExternISR#2 ISRHOOK(#)O| Al UserVector table[#]22 £7|2 £ UEZZE Inline AssemblyZ2
MO|E|0 QLC}. UserVector_table[#]2 &= 5% NOTUSEDISR()S| A2 SEEICH

[2tA 2-=(User) VectorOf CH3l IRQZ} EHA1 S H NOTUSEDISROE =5 Ml SHA =L

Yoot Utk O Fa 3

07| M setinterrupt)&4+=S £ £ Vector#)0| CH3H UserVector table[#]0]] = 2|l NOTUSEDISR()Q|
F4E Yitats= EIRQO_ISR()C| FAz2 HZDICH O|HA HMZE Vector(#+0x20)= IRQ7Z} L5,
Ct20t 22 =AM Z FXL| 0 Interrupt Service RoutineS A& S|A =ICt.

vector_table[#+0x20] - SDK_ExternISR# - UserVector_table[#] - EIRQO_ISR()
SEE Yteta= L0 M Pending ClearE StX| &=Lt
setinterrupt()-= SDK/include/ CANTUS/interrupt.hoj|
BOOL setinterrupt(INTERRUPT_TYPE intnum, void (*fp)());
2 dAEof A4,
SDK/Library/interrupt.coj|

BOOL setinterrupt(INTERRUPT_TYPE intnum, void (*fp)())

{
if (inthnum >= INTNUM_MAX)
return FALSE;
UserVector_table[intnum]=fp;
return TRUE;
}

2 go|x|of ALY
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Enablelnterrupt()

Enablelnterrupt()-= SDK/include/ CANTUS/interrupt.hoj|

void Enablelnterrupt(INTERRUPT_TYPE num, BOOL b);
2 MR A,
SDK/Library/interrupt.coj|

void Enablelnterrupt(INTERRUPT_TYPE num, BOOL b)

{
CRITICAL_ENTER();
if ('b) //disable
*R_INTEN &= (~(1 << num));
*R_INTMASKCLR |= (1 << num);
}
else
{
*R_MASKSET = (1 << num);
*R_INTEN |= (1 << num);
}
CRITICAL_EXIT();
}

= 8o|E|0 RUALH.
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