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1. Scope

This document is the Interrupt Controller.

2. Features
Interrupt controller has some features:

» Two interrupt control modes.
Priorities settable with ICR.
Three-level interrupt mask control.
Independent vector addresses.

Forty-one external interrupts.

vV V YV V VYV

DTC.

3. Block Diagram

| INTK1, INTMO CPU
|S‘r’SCF|!
NMIEG *
NMFinput NMI input Interrupt
request
; —_— IRQ input ——-
IRQ input E I
P ISR

Vector number
ISCR Priority level
determination
KMIMR | WUEMR
) )

KIM input — KIN, WUE L Ul
WUE input I) input

Internal interrupt sources
SWDTEND to IBFI3

LY

Interrupt controller

[Legend)]

ICR: Interrupt control register
ISCR: IRQ sense control register
IER: IRQ enable register

ISR: IRC status register

KMIMR:  Keyboard matrix interrupt mask register
WUEMR: Wake-up event interrupt mask register
SYSCR: System control register

Figure 3.1: Interrupt Controller block diagram
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4. Port Descriptions
Table below shows the Interrupt Controller portaigdions

Name /O | Function

NMI Input | Nonmaskable external interrupt.
Rising edge or falling edge can be selected.

IRQ15 to IRQ0 Input | Maskable external interrupts

ExIRQ15 to ExIHQZ o _
Rising edge, falling edge or both edges, or level
sensing can be selected individually for each pin,
Pin of IRQn or ExIRQn to input IQR15 to IQR12
interrupts can be selected.

KIN15 to KIND Input | Maskable external interrupts.
An interrupt is requested at falling edge.

WUET15 to WUES Input | Maskable external interrupts.

An interrupt is requested at falling edge.

Table4.1: Port Description

5. Register Descriptions
This FRC has the following registers:

* Interrupt control register A to D (ICRA to ICRD)

» Address break control register (ABRKCR)

» Break address register A to C (BARA to BARC)

* |RQ sense control registers (ISCR16H, ISCR16L, ISCBCRL)

* |IRQ enable registers (IER16, IER)

* IRQ status registers (ISR16, ISR)

» Keyboard matrix interrupt mask registers (KMIMRAVKMRG6)

* Wake-up event interrupt mask register (WUEMR3)

SEMICON Confidential 5
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5.1 Interrupt Control Register A to D (ICRA to ICRD)
The ICR registers set interrupt control levelsiferrupts other than NMI.

Bit 7 6 5 4 3 2 1 0
| | ICR7 | ICR6 | ICR5 | ICR4 | ICR3| ICR2 | ICR1 | ICRO |
Initial value 0 0 0 0 0 0 0 0

Read/Write R'W RW RW RW RW RW RW R/W

Bit Bit Name Initial Value R/W Description
7100 ICHNn7 to IRCnO AllO RW Interrupt Control Level

0: Correspending interrupt source is interrupt
control level O (no pricrity)

1: Corresponding interrupt source is interrupt
control level 1 (priority)

[Legend]
n: AtoD

Figure 5.1: The correspondence between interrupt sources
ICRA to ICRD settings

Register
Bit Bit Name ICRA ICRB ICRC ICRD
7 ICRN7 IRQO A/D converter SCI_O IRQE to IRQ11
6 ICRn& IRC1 FRT SCI_1 IRQ12 to IRQ15
5 ICRn5 IRQ2, IRQ3 — SCI_2 —
4 ICRn4 IRQ4, IRQ5 TMR_X nc_o —
3 ICRn3 IRQ6, IRQT TMR_0O e _1 —
2 ICRn2 DTC TMR_1 nc_2,1c_3 —
1 ICRn1 WDT_0 TMR_Y LPC —
0 ICRnO WDT_1 lC_4,1C_5 — —
[Legend]]
n: AtoD

— Reserved. The write value should always be 0.

Figure 5.2: Correspondence between Interrupt Source and ICR

SEMICON Confidential 6



YOVI 2008 Core INTC Function §Eecifications Rev 0.00

5.2  Address Break Control Registers (ABRKCR)
ABRKCR:

- Controls the address breaks.

- An address break is requested, CMF flag = BIE fldg

Bit 7 6 5 4 3 2 1 0
CMF . . . _ _ - BIE

Initial value 0 0 0 0 0 0 0 0

Read/Write R R R R R R R R/W

Bit Bit Name Initial Value R/IW Description
7 CMF Undefined R Condition Match Flag

Address break source flag. Indicates that an
address specified by BARA to BARC is prefetched.

[Clearing condition]

When an excepticn handling is executed for an
address break interrupt.

[Setting condition]

When an address specified by BARA to BARC is
prefetched while the BIE flag is set to 1.

Gtol — All O R Resemved

These bits are always read as 0 and cannot be
modified.

0 BIE 0 RW  Break Interrupt Enable
Enables or disables address break.
0: Disabled
1: Enabled

5.3 Break Registers A to C (BARA to BARC)
BARA to BARC:

- Specify an address that is to be a break address.

An address in which the first byte of an instruetexists should be set as a break
address.

In normal mode, addresses A23 to A16 are not coeapar

SEMICON Confidential 7
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BARA
Bit 7 6 5 4 3 2 1 0

A23 | A22 | A21 | A20| A19| A18| Al7| Al6

Initial value 0 0 0 0 0 0 0 0
Read/Write RW RW RW RW RW R/W R/W R/W

Bit Bit Name Initial Value R/W Description
Tio0 A23toAl6 AllO RW Addresses 2310 16

The A23 to A16 bits are compared with A23 to
A16 in the internal address bus.

BARB
Bit 7 6 5 4 3 2 1 0
Al5 | Al4 | A13 | Al2| All1| A10 A9 A8
Initial value 0 0 0 0 0 0 0 0

Read/Write RW RW RW RW RW RW R/W R/W

Bit Bit Name Initial Value RIW Description
7TtoO Al5to A8 AllD R/W Addresses 15to 8

The A15 to A8 bits are compared with A15to
A8 in the internal address bus.

SEMICON Confidential 8
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BARC

Bit 7 6 5 4 3 2 1 0
A7 A6 A5 A4 A3 A2 Al A0

Initial value 0 0 0 0 0 0 0 0

Read/Write RW R/W R/W RW R/W RMW R/W R

Bit Bit Name Initial Value RIW Description
Tto1l A7to Al AllO RW Addresses 7 to 1

The AY to A1 bits are compared with A7 to A1
in the internal address bus.
0 — ] R Reserved

This hit is always read as 0 and cannot be
modified.

SEMICON Confidential 9
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54 IRQ Sense Control Registers (ISCR16H, I SCR16L, | SCRH,

ISCRL)

IRQ Sense Control Registers:

- Select the source that generates an interrupt seqti@ins

IRQ15 to IRQO or

pins EXIRQ15 to ExIRQ2.

ISCR16H
Bit 7 6 5 4 3 2 1 0
IRQ IRQ | IRQ | IRQ | IRQ [ IRQ [ IRQ | IRQ
15SCB| 15SCA| 14SCB| 14SCA| 13SCB| 12SCA| 12SCB| 12SCA
Initial value 0 0 0 0 0 0 0 0
Read/Write R/W R/W R/W R/W R/W R/IW R/W R/W
Bit Bit Name Initial Value RIW Description
7 IRQ15SCE 0 RW IRQn Sense Control B
6 IRQ15SCA O R/W IRCn Sense Control A
5 IRQ14SCB 0 R/W 00: Interrupt request generated at low level of
4 IRQ14SCA 0 RW IRQn or ExIRGN input
3 IRO13SCE 0 RW 01: Interrupt request generated at falling edge
2 IRQ13SCA O RW of IRQn or ExIRQN input
1 IRO12SCE 0O B/W 10: Interrupt request generated at rising edge of
0 IRQ12SCA O BW IRQN or ExIRGN input

11: Interrupt request generated at both falling
and rising edges of IRQn or ExIRQN input

(n=151t012)

SEMICON Confidential 10
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ISCR16L
Bit 7 6 5 4 3 2 1 0
IRQ [IRQ [IRQ [IRQ [IRQ [IRQ [IRQ [IRQ
11SCB| 11SCA| 10SCB| 10SCA| 9SCB| 9SCA | 8SCB| 8SCA
Initial 0 0 0 0 0 0 0 0
value
Read/Write R/W R/W R/W R/W RW R/W R/W R/W
Bit Bit Name Initial Value R/W Description
7 IRQ11SCB 0O RW IRQn Sense Control B
6 IRQ11SCA 0O RMW IRQn Sense Control A
5 IRQ10SCB 0O RW 00: Interrupt request generated at low level of
4 IRQ10SCA 0O RW IRCN or ExIRUnN input
3 IRQYSCB 0 RW 01: Interrupt request generated at falling edge
2 IRQ9sSCA O BRW of IRQN or ExIRGN input
1 IRQBSCB 0 RW 10: Interrupt request generated at rising edge of
0 IRQ8SCA 0 R IRQN or ExIRGN input

11: Interrupt request generated at both falling
and rising edges of IRQN or ExIRQN input

(n=11to 8)

SEMICON Confidential 11
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ISCRH
Bit 7 6 5 4 3 2 1 0
IRQ [IRQ [IRQ [ IRQ [ IRQ [ IRQ [ IRQ | IRQ
7SCB | 7SCA| 6SCB| 6SCA| 5SCB| 5SCA| 4SCB| 4SCA
Initial value 0 0 0 0 0 0 0 0
Read/Write R/W RW RW RW RW RW R/W R/W
Bit Bit Name Initial Value RW Description
7 IRQ7SCB 0 RW IRQN Sense Control B
6 IRQ7SCA 0 RAW IRQn Sense Control A
5 IRQESCE 0 RW 00: Interrupt request generated at low level of
4 IRQESCA 0 R IRQN or ExIRGN input
3 IRQ5SCE 0 R 01: Interrupt request generated at falling edge
2 IRQSSCA 0 R of IRQn or ExIRQN input
1 IRQ4SCE 0 RN 10: Interrupt request generated at rising edge of
0 IRQ4SCA 0 RMW IRCN or ExIHQN input

11: Interrupt request generated at both falling
and rising edges of IRQN or ExIRQN input

(n=7104)
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I SCRL
Bit 7 6 5 4 3 2 1 0
IRQ [IRQ [IRQ [IRQ [IRQ [IRQ [IRQ [IRQ
3SCB | 3SCA| 2SCB| 2SCA| 1SCB| 1SCA| 0SCB| 0SCA
Initial value 0 0 0 0 0 0 0 0
Read/Write R/W RW RW RW RW RW R/W R/W
Bit Bit Name Initial Value RIW Description
7 IRQ3SCB 0] RW IRQn Sense Control B
G IRQ3SCA 0 RW IRQn Sense Control A
5 IRQ2SCB ] RW 00: Interrupt request generated at low level of
4 IRQ2SCA 0O R/W IRCIN or ExIRQN* input
3 IRQ1SCB 0 RW 01: Interrupt request generated at falling edge
2 IRQ1SCA 0O R/W of IRQN or ExIRQN* input
1 IRQOSCB 1] R 10: Interrupt request generated at rising edge of
0 IRQOSCA 1] RW IRQN or ExIRQNn* input

11: Interrupt request generated at both falling
and rising edges of IHQN or ExIHUN* input

(n=31c0)

Mote: * ExIHOn stands for ExIRQ3 or ExIRQZ.
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55 IRQ Enable Register (IER16, |ER)
Enable or disable of interrupt requests IRQ15 tQOR

IER16

Bit 7 6 5 4 3 2 1 0
IRQ IRQ |[IRQ |IRQ |IRQ [IRQ |IRQ |IRQ
15E 14E |13E |12E |11E |10E |9E 8E

Initial value 0 0 0 0 0 0 0 0

Read/Write R/W RW RW RW RW RW RW R/W

Bit Bit Name Initial Value R'W

Description
7to0 IRQ15Etc  AlO RMW IRQn Enable (n =15 to 8)
IRQSE The IRQn interrupt request is enabled when this
bitis 1.
IER
Bit 7 6 5 4 3 2 1 0

IRQ IRQ |IRQ |IRQ [IRQ |IRQ |IRQ |IRQ
7E 6E 5E 4E 3E 2E 1E OE
Initial value 0 0 0 0 0 0 0 0

Read/Write RW RW RW RW RW RW RW R/W

Bit Bit Name Initial Value RW

7te0 [IRQ7Eto AllO R/W
IRQOE

Description

IRQn Enable {(n =7 to 0)

The IRQn interrupt request is enabled when this
bit is 1.

SEMICON Confidential 14
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56 IRQ Status Registers (1SR16, | SR)
IRQ status registers:

- Are flag registers.

- Indicate the status IRQ15 to IRQO interrupt regslest

ISR16

Bit 7 6 5 4 3 2 1 0
IRQ15F| IRQ14F| IRQ13F| IRQ12F| IRQ11F| IRQ10F| IRQIF| IRQSF

Initial 0 0 0 0 0 0 0 0

value

Read/Write  R/W R/W R/W R/W R/W RW R/W R/W

Bit Bit Name Initial Value R/W Description
700 IRQ15Fto  AlO RAW [Setting condition)]
IRQ8F

+« When the interrupt scurce selected by the
ISCR16 registers occurs
[Clearing conditions]

« When reading IRQnF flag when IRQnF = 1,
then writing 0 to IRQnF flag

+« When interrupt exception handling is
executed when low-level detection is set
and IRQn or ExIRQnN input is high

+« When IRQn interrupt exception handling is
executed when falling-edge., rising-edge, or
both-edge detection is set
(n=151t0 8)
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ISR

Bit 7 6 5 4 3 2 1 0
IRQ7F| IRQ6F | IRQ5F | IRQ4F | IRQ3F | IRQ2F | IRQ1F | IRQOF

Initial value 0 0 0 0 0 0 0 0

Read/Write RW RW RW RW RW RW RW R/W

Bit  BitName Initial Value  R/W Description

7t00 IRQ7Fto  AllO RW [Setting condition]

IRQOF ¢ When the interrupt source selected by the

ISCR registers occurs

[Clearing conditions]

+ When reading IRQnF flag when IRQnF =1,
then writing 0 to IRQnNF flag

« When interrupt exception handling is
executed when low-level detection is set
and IRQn or ExIRQn* input is high

+« When IRQn interrupt exception handling is
executed when falling-edge, rising-edge, or
both-edge detection is set
(n=71t0)

Mote: #* ExIHORN stands for ExIRQ7 to ExIRQZ.

5.7 Keyboard Matrix Interrupt Mask Registers (KMIMRA, KMIMR®6)

Wake-Up Event Interrupt Mask Register (WUEMR3)
KMIMR and WUEMR:

- Enable and disable key-sensing interrupt inpKIN15 to KINO),

- Wake-up event interrupt inputWUELS to WUES),

KMIMRA, KMIMR6 and WUEMRS registers can be accessdten the
KINWUE bit in SYSCR is set to 1.

SEMICON Confidential 16
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KMIMRA
Bit 7 6 5 4 3 2 1 0
KMIM15 | KMIM14 | KMIM13 | KMIM12 | KMIM11 KMIM10 | KMIM9 | KMIM8
Initial Value 1 1 1 1 1 1 1 1
Read/Write R/W R/W R/W R/W R/W R/W RW R/W
Bit Bit Name Initial Value RIW Description
Tio0 KMIM15to  All 1 RW Keyboard Matrix Interrupt Mask
KMImM8 These bits enable or disable a key-sensing
input interrupt request (KIN15 to KING).
0: Enables a key-sensing input interrupt request
1: Disables a key-sensing input interrupt
request
KMIMRG6
Bit 7 6 5 4 3 2 1 0
KMIM7 KMIM6 KMIM5 KMIM4 KMIM3 KMIM2 [ KMIM1 MIMO
Initial value 1 1 1 1 1 1 1 1
Read/Write R/W  R/W R/W R/W R/W R/W R/W R/W
Bit Bit Name Initial Value RIW Description
700 KMIMY to All 1 RAW Keyboard Matrix Interrupt Mask
KMIMO These hits enable or disable a key-sensing
input interrupt request (KINT to KING).
0: Enables a key-sensing input interrupt request
1: Disables a key-sensing input interrupt
request
SEMICON Confidential 17
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WUERMS3
Bit 7 6 5 4 3 2 1 0
WUEM15 | WUEM14 | WUEM13 | WUEM12 | WUEM11 | WUEM10 | WUEM9 | WUEMS8

Initial value 1 1 1 1 1 1 1 1
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

Bit Bit Name Initial Value RIW Description

TicO WUEM15te All1 RW Wake-Up Event Interrupt Mask

WUEMS

These bits enable or disable a wake-up event
input interrupt request (WUE15S to WUEBS).

0: Enables a wake-up event input interrupt
request

1: Disables a wake-up event input interrupt
request

6. Interrupt Sources

6.1 External Interrupts
There are four external interrupts:

- NMI Interrupt: is the highest-priority interrupthd is always accepted by
the CPU regardless of the interrupt control modtnerstatus of the CPU
interrupt mask bits. The NMIEG bit in SYSCR canused to select
whether an interrupt is requested at the risingeemta falling edge on the

NMI pin.

- IRQ15 to IRQO Interrupts: are requested by an igpytal at pins IRQ15
to IRQO or pins ExXIRQ15 to ExIRQ2. They have follng/features:

0 The interrupt exception handling for interrupt regis IRQ15 to
IRQO can be started at an independent vector asldres

0 Using ISCR to select whether an interrupt is geteeray a low
level, falling edge, rising edge, or both edgegias IRQ15 to IRQO
or pins EXIRQ'5 to EXIRQ2.

SEMICON Confidential
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o

Enabling or disabling of interrupt requests IRQA3RQO can be
selected with IER.

The status of interrupt request IRQ15 to IRQO idated in ISR.
ISR flags can be cleared to 0 by software.

IRQNE

IRQNSCA, IRONSCE
* IRGNF

1RGN intermupt
—c[>— Edgeleval -lc a } request

detection circuit

IR input or R
ExIRGn* input

Clear signal

n=15ta 0
Mote: * ExIRGn stands for ExIRQ1S to ExIRQZ.

Figure 6.1: Block diagram of Interrupts IRQ15to IRQO

- KIN15 to KINO Interrupts, WUE15 to WUES Interruptsiterrupts KIN15
to KINO and WUE15 to WUES are requested by an irgigral at pins
KIN15 to KINO and WUE15 to WUES8. They have the éolling features:

o

The interrupts KIN15 and KINS, KIN7 to KINO and WUE to
WUES each form a group.

The interrupt exception handling for an interruigquest from the
same group is started at the same vector address.

Enabling or disabling of interrupt requests carsdected with the |
bit in CCR.* An interrupt is generated by a falledge at pins
KIN15 to KINO and WUE15 to WUES.

Enabling or disabling of interrupt requests KIN®XKINO and
WUE15 to WUES can be selected using KMIMRA, KMIMR&)d
WUEMRS.

The status of interrupt requests KIN15 to KINO &JE15 to
WUES are not indicated.

SEMICON Confidential 19
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KMIMR

' Falling-edge g Qf——®= KiINn intermupt request
detection circuit

KINA input

1)

Clear signal

n=15t0

Figure 6.2: Block Diagrams of Interrupts KIN15 to KINO and WUE15to
WUES (Example of KIN15 to KINO)

6.2 Internal Interrupts
Internal interrupts issued from the on-chip perijphenodules have the following
features:

For each on-chip peripheral module there are filagsindicate the
interrupt request status, and enable bits thaviddally select enabling or
disabling of these interrupts. When the enablédoia particular interrupt
source is set to 1, an interrupt request is sethteanterrupt controller.

- The control level for each interrupt can be set@y.

- The DTC can be activated by an interrupt requeshfan on-chip
peripheral module.

- Aninterrupt request that activates the DTC isaftected by the interrupt
control mode or the status of the CPU interruptkiats.

SEMICON Confidential 20
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7. Interrupt Control Mode and Interrupt Operation

7.1 Interrupt Mode O
In Interrupt control mode O, interrupts other tiNiil are masked by ICR and the
| bit of the CCR in the CPU. Figure below showsoavthart of the interrupt
acceptance operation.

[. If an interrupt source occurs when the corresponding interrupt enable bit is set to 1, an
interrupt request 18 sent to the interrupt controller.

E\_.'l

According to the interrupt control level specified in ICR, the interrupt controller accepts an
interrupt request with interrupt control level 1 (priority). and holds pending an intermipt request
with interrupt control level 0 (no priority). If several interrupt requests are issued, an interrupt
request with the highest priority is accepted according to the priority order, an interrupt
handling 1s requested to the CPU, and other mterrupt requests are held pending.

3. If the I bit in CCR is set to 1, only NMI and address break interrupt requests are accepted by
the interrupt controller, and other interrupt requests are held pending. If the I bit is cleared to 0,
any interrupt request is accepted. KIN, WUE, and EVENTI interrupts are enabled or disabled
by the I bit.

4. When the CPU accepts an interrupt request, it starts interrupt exception handling after
execution of the current instruction has been completed.

5. The PC and CCR are saved to the stack area by interrupt exception handling. The PC saved on
the stack shows the address of the first instruction to be executed after returning from the
interrupt handling routine.

6. Next, the I bit in CCR is set to 1. This masks all interrupts except for NMI and address break
interrupis.

7. The CPU generates a vector address for the accepted interrupt and starts execution of the

interrupt handling routine at the address indicated by the contents of the vector address in the

vector table.

SEMICON Confidential 21
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!

Program exacution state
= |

Mo

Intarrupt gensarated ?

Yes

anding

|  savePcandccR |

f

| [t |

1

| Read vector addrass |

| Branch to intarrupt handling routing |

Figure 7.1: Flowchart of Procedure up to Interrupt Acceptance

in Interrupt Control Mode O
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7.2 Interrupt Mode 1
In interrupt control mode 1, mask control is applie three levels for IRQ and on-

chip peripheral module interrupt requests by comathe | and Ul bits in CCR
in the CPU, and the ICR setting.

- Aninterrupt request with interrupt control lekels accepted when the |
bitin CCR is cleared to 0. When the | bit is €elf the interrupt request is
held pending. EVENTI, KIN, and WUE interrupts arebled or disabled
by the | bit.

- Aninterrupt request with interrupt control leveislaccepted when the | bit
or Ul bitin CCR is cleared to 0. When both | anidblils are set to 1, the
interrupt request is held pending.

_ - i Only NMI, address break, and
All interrupt requests leq UeD interrupt control level 1 internpt
are accopted requests are accepted

I=0 Ul=0
Exception handling executicn Excaption handling
ar | =1, Ul <1 execution or U+ 1
Only NMI and address break
intarmupt requests are accepted

Figure 7.2: State Transition in Interrupt Control Mode 1
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]

If an interrupt source occurs when the corresponding interrupt enable bit is set to 1, an
interrupt request 1s sent to the interrupt controller.

According to the interrupt control level specified in ICR. the interrupt controller only accepts
an interrupt request with interrupt control level 1 (priority), and holds pending an interrupt
request with interrupt control level 0 {no priority ). If several interrupt requests are issued. an
interrupt request with the highest priority is accepted according to the priority order, an
interrupt handling is requested to the CPU, and other interrupt requests are held pending.

An interrupt request with interrupt control level 1 is accepted when the I bit is cleared to 0, or
when the [ bit 1s set to 1 while the Ul bit is cleared to (.

An interrupt request with interrupt control level 0 is accepted when the I bit is cleared to 0.
When both the T and Ul hits are set to 1, only NMI and address break interrupt requests are
accepted, and other interrupts are held pending.

When the I bit is cleared to 0, the Ul bit 13 not affected.

When the CPU accepts an interrupt request, it starts interrupt exception handling after
execution of the current instruction has been completed.

The PC and CCR are saved to the stack area by interrupt exception handling. The PC saved on
the stack shows the address of the first instruction to be executed after returning from the
interrupt handling routine.

The I and Ul bits in CCR are set to 1. This masks all interrupts except for NMI and address
break interrupts.

The CPU generates a vector address for the accepted interrupt and starts execution of the
interrupt handling routine at the address indicated by the contents of the vector address in the
vector table.
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0

{

I Program execution state |

Intarmupt gensratad?

Mo

A intermupt with interrupt
gorrol lewvel 172
(=]

i

o>

Mo

| Haold panding

Ya Mo
1
>
Yes
]
Yes

L

¥

Save PC and CCR

1

| 11, Ul <1 |

i

| Read vector address |

g
1)
3

| Branch to intermupt handling routine |

Yes 1
o Mo .o
Yea
=0 No
Yas

Figure 7.3: Flowchart of Procedure Up to I nterrupt Acceptant in
Interrupt Control Mode 1

7.3 Interrupt Exception Handling Sequence

In interrupt control mode 1, mask control is apgplie three levels for IRQ and on-
chip peripheral module interrupt requests by compgathe | and Ul bits in CCR

in the CPU, and the ICR setting.
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Figure 7.2: Interrupt Exception Handling
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7.4  Interrupt Response Time
No. Execution Status

Advanced Mode

Interrupt priority detemmination®’

3

Mumber of wait states until executing instruction ends**

110 (19 + 2.5))

PC, CCRH stack save

2.5k

=l wl| | =

Vactor fatch

2.5

Instruction fetch*®

o

25

[=2]

Internal processing**

2

Total (using on-chip memaory)

12 to 22

Motes:

. Two states in case of internal interrupt.

. Refers o MULXS and DIVXS instructions.

1
2
2. Prefetch after interrupt acceptance and prefetch of interrupt handling routine.
4

. Internal procassing after interrupt acceptance and internal processing after vector fetch.

Figure 7.3: Interrupt Response Time

Object of Access

Internal

Symbol Memory

External Device

8-Bit Bus 16-Bit Bus

2-State 3-State 2-State 3-State
Access Access Access Access

Instruction fetch Si 1

Branch address read Sy

Stack manipulation Sk

4 6+ 2m 2 3+m

[Legend]

m: Number of wait states in external device access.

Figure 7.4: Number of Statesin Interrupt Handling Routine Execution Status

7.5 DTC Activation by I nterrupt
The DTC can be activated by an interrupt. In tlaise; the following options are

available:
- Interrupt request to CPU.
- Activation request to DTC.

- Both of the above.
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1

Interlupt DTC activation
— request vector

request Selection nL|||nIJer

circuit
IRQ
interrupt r Select
mgngéar sianal Control logic DTG
~ |Interrupt source: DTCER
On-chip clear signal Clear signal
peripheral |- . S ————
modiule
DTVECR[ T
SWOTE

clear signal CPU interrupt
request vector

— number

Detenmngﬂon of CPU
priority -
Interrupt controller I Ul

Figure 7.5: Interrupt Control for DTC

The interrupt controller has three main functiam®irC control.

Selection of Interrupt Source: It is possible to select DTC activation
request or CPU interrupt request with the DTCEObIDTCERA to
DTCERE in the DTC. After a DTC data transfer, thEQE bit can be
cleared to 0 and an interrupt request sent to #ld @ accordance with the
specification of the DISEL bit of MRB in the DTC.MWn the DTC
performs the specified number of data transferstih@dransfer counter
reaches 0, following the DTC data transfer the Ditks cleared to 0 and
an interrupt request is sent to the CPU.

Determination of Priority: The DTC activation source is selected in
accordance with the default priority order, andas affected by mask or
priority levels. See section 7.5, Location of Regjisnformation and DTC
Vector Table, for the respective priorities.

Operation Order: If the same interrupt is selected as a DTC actvati
source and a CPU interrupt source, the DTC datsfeeais performed first,
followed by CPU interrupt exception handling.
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Settings
DTC Interrupt Source Selection/Clearing Control

DTCE DISEL DTC CPU
0 * * A
1 0 A "

1 - A
[Legend]
A The relevant interrupt is used. Intarrupt source clearing is performed.

[k
ol

(The CPU should clear the source flag in the interrupt handling routine. )
The relevant interrupt is used. The interrupt source is not cleared.
The relevant interrupt cannot be used.
Don't cara

Figure 7.6: Interrupt Source Selection and Clearing Control

-End-
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