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Chapter 1

Description

1.1 Features

This controller is an interrupt hub, concentrating 3 types of interrupts:
e up to 32 internal programmable timer interrupts (PTI),
e up to 32 external hardware interrupt lines (HWI),
e up to 32 internal write-triggered interrupts (WTI).

All these interrupt sources can be routed to up to 32 interrupt outputs. Each output can
mask individual interrupt sources.

Priority between interrupt source types is left to the handling operating system. Priority
of interrupts inside an interrupt source type is from the lowest Idx (highest priority) to
the highest Idx (lower priority). This is statically encoded in the PRIOg,+ 1gx register.

1.2 Interrupt routing

Each of the output lines IRQgyt 1gx can select any of the 96 interrupt sources. Selected
sources are ORed together. Therefore, value of IRQpyt 1dx is 1 as long as there is any of:

e unmasked AND unacknowledged PTI,
e active AND unmasked HWI line,
e unmasked AND unacknowledged WTI.



Chapter 2

Hardware component

2.1 Parameters

All hardware implementations of this component may not implement all the up-to-32
PTI (Timers), up-to-32 HWI lines, up-to-32 WTI registers and up-to-32 OUTPUT lines.
Therefore component's model have parameters allowing the system designer to get just
the needed hardware.

XICU implementations must have the following 4 parameters:

pti_count (in range 0. .32): number of programmable timers
hwi_count (in range 0. .32): number of external hardware interrupt lines
wti_count (in range 0. .32): number of write-triggered interrupt sources

irq_count (in range 1. .32): number of output interrupt lines



Chapter 3

Programmer's model

3.1 Registers

This component is Little-Endian, when using independant bits in a word, bits are
numbered from least-significant (0) to most-significant (31 for a 32-bit word).

This component can be mapped anywhere in the address space, on a 4-KiB boundary.
This component is 32-bit data-word based: arbitrary byte access is not supported.

12 lower address lines are used the following way:

11109 8 7 6 543210

Func | Idx |00

Func (5 bits): function type, explained in the following pages
Idx (5 bits): indexing the function in the range 0. .31

bits 1-0 (2bits): as this component is 32bit word addressable, these should be always
0.



Register summary
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R/W Function Address
R/W WTI REGywtirdx 00000 [Wtildx{00
R/W PTI_PERptirdx 00001 | Ptildx |00
R/W PTI_VALptir1dx 00010 | Ptildx |00
W PTI ACKptjr1dx 00011 | Ptildx |00
R/W MSK_PTIout1idx 00100 {OutIdx{00
W | MSK PTI_ENABLEQutIdx | 00101 Outldx00
W |MSK_PTI_DISABLEQut1dx | 00110 Outldx/00
R PTI ACTIVEQut1dx 00110 [Outldx/00
Reserved 00111 | Res. (00
R/W MSK_HWIoutIdx 01000 Outldx|{00
W | MSK_HWI_ENABLEQut1dx |01001 [Outldx00
W |MSK HWI_DISABLEQutIdx | 01010 Outldx00
R HWI ACTIVEQut1dx 01010 Outldx|{00
Reserved 01011 | Res. (00
R/W MSK WTToutIdx 01100 Outldx00
W | MSKWTI ENABLEQutIdx | 01101 Outldx|00
W |MSK.WTI_DISABLEput1dx| 01110 OQutldx/00
R WTI_ACTIVEQut1dx 01110 |OutIdx/00
R PRIOQutIdx 01111 |Outldx|00
Reserved 1| Reserved |00




3.1.1 WTI _REGy¢tirdx: Write-Triggered Interrupt register
Addressing

11109 8 7 6 543210

00000 |Wtildx|00

Description

This register retains the value written so it can be used as a mailbox between the interrupt
source and the target.

One must consider the fact two different sources may write sequentially to this register,
overwriting the value present in register. Therefore, usage as a mailbox should expect
loss of information.

On write

Raise WT Iyt i1dx

On read

Acknowledges WT Iyt i Tdx



3.1.2 PTI PERp¢j1dx: Iimer period register
Addressing

11109 8 7 6 543210

00001 | Ptildx |00

Description

This register contains the reset value for TIMERp¢ ; 1gx When it wraps to 0.

If this register is set to 0, corresponding timer is disabled and no interrupt is ever raised.
Setting this register to 0 when there is a pending interrupt clears it without need to read
PTI_ACKpt; Tdx-

On write

Resets the period of TIMERp¢ j 1gx- If the timer is currently running, the corresponding
timer counter is not reset.

On read

Gets the period of TIMERp¢ j 1dx



3.1.3 PTI VALp¢j1ax: Iimer value register
Addressing

11109 8 7 6 543210

00010 | Ptildx |00

Description

This register is decremented by 1 on each clock's raising edge. When it gets to 0, the
value is reset to the corresponding period register value (PTI_PERpy1gx) and the
corresponding timer interrupt line is asserted until acknowledged.
Decrementation goes on whether interrupt is acknowledged or not.

On write

Resets the current value of TIMERpy¢ { 1dx-
Writing a value greater than PTI_PERpy ; 1gx in this register has no particular side-effect:
value will normally decrement to 0 and then be reset to PTI_PERpy ; 1gx When wrapping.

On read

Gets the current value of TIMERpt 1 Tgx-



3.14 PTI ACKpiirdx: Iimer acknowledge register
Addressing

11109 8 7 6 543210

00011 | Ptildx |00

Description

This register is used by the software to deassert an interrupt raised by wrapping of
PTI_VALpt{1qx register.

On write

Unsupported

On read

Acknowledges the PTI; 4. Read value has no useful meaning.



3.1.5 MSK PTIoyt1dx: PTI mask for IROoutIdx

Addressing

11109 8 7 6 543210

00100 [Outldx|00

Description

Each bit in this register is a mask for the corresponding PTI IRQ. A 1 in bit x enables the
PTI x as an interrupt source for IRQou+ Tdx-

On write

Sets the current mask

On read

Gets the current mask
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3.1.6 MSK_PTI ENABLEgut1dx: PTI mask enabler for IRQout1dx

Addressing

11109 8 7 6 543210

00101 [Outldx|00

Description

Each bit written here unmasks the corresponding PTTIRQ. Writing a 1 in bit x enables the
PTI x as an interrupt source for IRQou+ Tdx-

On write

ORs MSK_PTIqyt1dx With written value

On read

Unsupported
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3.1.7 MSK_PTI DISABLEqut1qx: PTI mask disabler for IRQout1dx

Addressing

11109 8 7 6 543210

00110 Outldx00

Description

Each bit written here masks the corresponding PTI IRQ. Writing a 1 in bit x disables the
PTI x as an interrupt source for IRQou+ Tdx-

On write

ANDs MSK_PTIgyt1dx With negation of written value

On read

Unsupported

3.1.8 PTI ACTIVEqgutigqx: Current unmasked PTI vector for IRQout1dx

Addressing

11109 8 7 6 543210

00110 Outldx|00

Description

Each bit read here corresponds to an active and unmasked PTI IRQ, according to current
global PTI status and MSK_PTIgyt+1dx-

On write

Unsupported

On read

Gets the current PTI status: CURRENT_PTI AND MSK PTIgutTdx-
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3.1.9 MSK HWIpoyt1dx: HWI mask for IROQoutIdx

Addressing

11109 8 7 6 543210

01000 [Outldx|00

Description

Each bit in this register is a mask for the corresponding HWIIRQ. A 1 in bit x enables the
HWI x as an interrupt source for IRQpu+ 1dx-

On write

Sets the current mask

On read

Gets the current mask
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3.1.10 MSK_HWI ENABLEqut1dx: HWI mask enabler for IRQout1dx

Addressing

11109 8 7 6 543210

01001 [Outldx|00

Description

Each bit written here unmasks the corresponding HWI IRQ. Writing a 1 in bit x enables
the HWI x as an interrupt source for IRQout 1dx-

On write

ORs MSK_HWI gyt 1dx With written value

On read

Unsupported
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3.1.11 MSK_HWI DISABLEgut1ax: HWI mask disabler for IRQoyut1ax

Addressing

11109 8 7 6 543210

01010 [Outldx|00

Description

Each bit written here masks the corresponding HWI IRQ. Writing a 1 in bit x disables the
HWI x as an interrupt source for IRQpu+1dx-

On write

ANDs MSK_HWIgyt1dx With negation of written value

On read

Unsupported

3.1.12 HWI ACTIVEqgut1dx: Currentunmasked HWI vector for IRQout1dx

Addressing

11109 8 7 6 543210

01010 [Outldx|00

Description

Each bit read here corresponds to an active and unmasked HWIIRQ, according to current
global HWI status and MSK_HWIgyt1dx-

On write

Unsupported

On read

Gets the current HWI status: CURRENT _HWI AND MSK HWIgutTdx-
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3.1.13 MSK WTIoyt1dx: WTI mask for IRQoutIdx

Addressing

11109 8 7 6 543210

01100 Outldx|00

Description

Each bit in this register is a mask for the corresponding WTTIRQ. A 1 in bit x enables the
WTI x as an interrupt source for IRQou+ Tdx-

On write

Sets the current mask

On read

Gets the current mask
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3.1.14 MSK WTI ENABLEqgut1dx: WTI mask enabler for IRQout1dax

Addressing

11109 8 7 6 543210

01101 |Outldx|00

Description

Each bit written here unmasks the corresponding WTI IRQ. Writing a 1 in bit x enables
the WTI x as an interrupt source for IRQout Tdx-

On write

ORs MSK _WTIgyt1dx With written value

On read

Unsupported
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3.1.15 MSK WTI DISABLEqut1qax: WTI mask disabler for IRQout1ax

Addressing

11109 8 7 6 543210

01110 Outldx00

Description

Each bit written here masks the corresponding WTI IRQ. Writing a 1 in bit x disables the
WTI x as an interrupt source for IRQou+ Tdx-

On write

ANDs MSK_WTIgyt1dx With negation of written value

On read

Unsupported

3.1.16 WTI ACTIVEqgut1dx: Current unmasked WTI vector for IRQout1dx

Addressing

11109 8 7 6 543210

01110 Outldx/00

Description

Each bit read here corresponds to an active and unmasked WTI IRQ, according to current
global WTI status and MSK_-WTIgyt1dx-

On write

Unsupported

On read

Gets the current WTT status: CURRENT WTI AND MSK WTIgutTdx-

18



3.1.17 PRIOgyut1dx: Outputline priority encoder for IRQout1dx

Addressing

11109 8 7 6 543210

01111 |Outldx|00

Description

This register holds the type and index of the most important unmasked and unacknowl-
edged interrupt source.

On write

Unsupported

On read

Get the highest-priority active interrupt source for masks corresponding to OUTPUT g Tdx-
Read value is:

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3

000 |PRIOWTI| 000 |PRIO_HWI| 000 |PRIO_PTT 00000

HAS WTT |~
HAS _HWI |~
HAS PTT |~

PRIO_WTI: index of the most important unmasked WTI source. This corresponds
to index of the lowest 1-bit in WI'I_ACTIVEQut1dx, counting from LSB=0. If
WTI ACTIVEQutIdx iS all-zero, PRIO_WTI has an undefined value.

PRIO_HWI: index of the most important unmasked HWI source. This corresponds
to index of the lowest 1-bit in HWI_ACTIVEQut1dx, counting from LSB=0. If
HWI_ACTIVEQut1dx iS all-zero, PRIO_HWI has an undefined value.

PRIO_PTI: index of the most important unmasked PTI source. This corresponds
to index of the lowest 1-bit in PTI_ACTIVEQut1dx, counting from LSB=0. If
PTI_ACTIVEQut1dx iS all-zero, PRIO_PTI has an undefined value.

HAS WTI: whether WT'T has atleast one unmasked source active (i.e. WTI_ACTIVEQutTdx
is not all-zero).

HAS_HWI: whether HWI has atleast one unmasked source active (i.e. HWI_ACTIVEQu+ Tdx
is not all-zero).

HAS PTI: whether PTT has atleast one unmasked source active (i.e. PTI_ACTIVEqu+Tdx
is not all-zero).
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3.1.18 Reserved
Addressing

11109 8 7 6 543210

00111 | Res. (00

01011 | Res. |00

1| Reserved |00

Description

Reserved

On write

Unsupported

On read

Unsupported
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