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About Roa Logic

8 A Privately held and financed consultancy firm
A Specialized in custom IP and FPGA migrations
\ A Incorporated in 2014

A Strong industry basis
I Founded by one of the original OpenCores members
I Engaged in FPGA migrations since 2003.
I Largely academic team
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PLIC Design Goals

& A Easy integration with external A Full Priority Level and Priority
bus interfaces Threshold support

A Support user defined number A Low latency handling of

of Interrupt Sources and gueued interrupt requests
Targets
A Programmable depth queue of
A Enabling and disabling of pending interrupts
Individual interrupt sources per
target

A Ease of Management
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Design Hierarchy
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Design Management Challenge

A Design Flexibility A Management Complexity

I Potentially hundreds and even thousands of registers
In Memory Mapped Management Interface

I Interface Complexity discourages design changes
\ I Documentation is time-consuming and error-prone

A Management Interface Design Goals
I Keep memory map as small as possible
I Maintain an intuitive, logical arrangement of registers
I Avoid need for manual maintenance of interface code
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Design Management Solution

A Create Memory Map Dynamically

I Easily adapt to wide range of parameters
A Simplify potential future Memory Map updates

I Automate practical register arrangement
\ I Automate documentation of memory map

A Reduce Total Number of Registers
I Pack PRIORITY, on nibble boundaries

I Levermgeemamtentd nature of ClI
ARe-Use Read | D register as #fAlnt
ARe-Use Write I D register as dln
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A Management Interface
I Auto-Generated
I Optimised
I Documented

\1 A Small Example

I Simple Embedded System
I 7 sources, 2 Targets
I 16 Priority Levels

28-Nov-2017

- Configuration Report

- End Configuration Report
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Solution Examples

RISG V Platform Level Interrupt Controller

Sources | Targets | Priority - Ivl'| Threshold? | Event -Cnt
W ol 2 | 16 | NO | 8
- Register Map
Address  Function Mapping
dx0000  Configuration TARGETS ,SOURCES
dx0004  Configuration 15'h0 ,TH,PRIORITIES
dx0008  EdgelLevel 25'h0 ELIEZ k3iz
dx000c Interrupt Priority  4'h0 Pz e kdz

P[5][3:0] Pl ks kidz
P[3][3:0] ,Plf# ks kidz
P[1][3:0] ,Plid# ks kidz

dx0010 Interrupt Enable 25'h0, IE[0][6:0]

dx0014 Interrupt Enable 25'h0, IE[1][6:0]

dx0018 ID 29'h0, ID[0][2:0]

dx001c ID 29'h0, ID[1][2:0]
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Solution Examples

RISG V Platform Level Interrupt Controller

- Configuration Report

; Sources | Targets | Priority -Ivl | Threshold? | Event -Cnt
I A Management Interface ST e 1
- Register Map
T - Address Function Mapping
I AUtO Generated 0x0000 Configuration 15'h0,TH,PRIORITES, TARGETS,SOURCES
. . . 0x0008 Edge/Level EL[63:0]
| Op’[|m|sed 0x0010 Interrupt Priority  P[15][3:0],P[14][3:0],P[13][3:0],

P[12][3:0],P[11][3:0],P[10][3:0],
. D i d P[9]3:0],P[8][3:0],P[7][3:0],P[6][3:0],
P[5][3:0],P[4][3:0],P[3][3:0],P[2][3:0],
| ocumente P[1][3:0],P[0]3:0]
0x0018 Interrupt Priority  P[31][3:0],P[30][3:0],P[29][3:0],
P[28][3:0],P[27][3:0],P[26][3:0],
P[25][3:0],P[24][3:0],P[23][3:0],
P[22][3:0],P[21][3:0],P[20][3:0],

\ A Larger Example E[19][3:0],P[18][3:0],P[17][3:0],

. 0x0028 Interrupt Priority  P[63][3:0],P[62][3:0], P[61][3:0],
I  Server/Control SyStem P60][3:0,P[59][3:0], P[58][3:0],

P[57][3:0],P[56][3:0],P[55][3:0],

- P[54][3:0],P[53][3:0],P[52][3:0],
| 64 sources, 4 Targets P[51]3:0]. P[50][3:0], P49][3:0],
P[48][3:0]
- . . 0x0030 Interrupt Enable IE[0][63:0]
| 15 PrIOrlty Levels 0x0038 Interrupt Enable IE[1][63:0]
0x0040 Interrupt Enable IE[2][63:0]
0x0048 Interrupt Enable IE[3][63:0]
0x0050 Priority Threshold  60'h0, Th[0][3:0]
0x0058 Priority Threshold  60'h0, Th[1][3:0]
0x0060 Priority Threshold  60'h0, Th[2][3:0]
0x0068 Priority Threshold  60'h0, Th[3][3:0]
0x0070 ID 57'h0, 1D[0][6:0]
0x0078 1D 57'h0, ID[1][6:0]
0x0080 ID 57'h0, ID[2][6:0]
0x0088 1D 57'h0, ID[3][6:0]

- End Configuration Report -
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Signin / @ Register

More In fo 'm a'“ on 8. —

RV12 Processor

A highly configurable single-issue,
single-core RV32l, RV64| compliant

RISC-V CPU intended for the

A WEb Slte_ e@bedded market

Find Out More

I https://roalogic.com

7th RISC-V Workshop
Roa Logic to present at 7th RISC-V Workshop in Milpitas, California - November 28-30, 2017

About Roa Logic News
- -O Roa Logi Is your one stop shop for FPGA and ASIC design services. UltraSoC announces
O Roa Logic uttra@)  proceser vac
d \ g Roal. imized, AP s il Lotamortes
h both FPGA and ASIC Al Jun 27,2017

Signin / @ Register
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Silicon Proven 1P for FPGA and ASIC

at the 3rd RISCV
forkshop
Ve 1,206

in A II Roa Logic Presents

Home  Products v  News  Company v Q

Roa Logic joins.
RISCV asa
Founding Member

AHB-LITE INTERRUPT CONTROLLER (PLIC)

Home » AHB-Lite Interrupt Controller (PLIC)

Description Products

» Processors
The Roa Logic AHB-Lite PLIC (Platform Level interrupt Controller)
1P s a fully parameterised soft IP implementing the Interrupt

Controller defined in the RISC-V Privileged v1.9.1 specification

» RV12RISCV Processor
> Bridges & Switches

The P AHB-Lite Slave interface,
the AMBA 3 AHB-Lite v1.0specifications.

> AHB-Lite Multilayer Switch
> AHB-Lite APBS Bridge

> APBA Multiplexer

Bus add widths as well of Interrupt
Sources and Targets supported are configurable via compiie-time
parameters. The controller further supports user configurable
priority levels and pending events, in addition to interrupt
masking via programmable priority thresholds.

> Peripherals

> AHB-Lite Interrupt Controller (PLIC)

> AHB:Lite Memory

PLIC Architecture
» AHB-Lite Timer
> APB4 GPIO
Features Documentation & Source Code
> Error Correction
» AHB-Lite Interface with parameterised address and data All source code and documentation is avallable for download > 8b/10 Decoder
fi
width rom the Roa Loglc GitHub Repository, subject to Licensing .
» User of d Targets Condit " the repository:

® User defined priority level per Interrupt Source
« Interrupt masking per target via Priority Threshold support  © Download from GitHub
» User defined Interrupt Pending queue depth per source
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https://roalogic.com

Overview

| |
Roa Logic Roa Logic provides oplimized, fisxible IP solutions. All IP is silicon proven and supprts both FPGA and
GitHub ASIC implementations. All IP comes packed with a full featured testbench and documentation. In

addition we provide custom solutions on request.

Site

Most of our IPs are available for direct download for free, from our GiHun repostaries for non
Top Level GitHub i ions. For ? lications or if you find any IP missing or would like
Pages Site please contact us coml

® View On GitHub

Projects

. . ¥ GitHub Profile
e I t e The following projects are current availableas GitHub repositories:
L]

« RV12 AISC-V GPU Core
* RISC-V PLC Cere
LI - T
. + AHB-Lite Timer
i https://roalogic.com + N um oy
* AHB-Lite Switch
« AHE-Lite / APB4 Bridge

* APBA Multipiexer
* APBA GPIO
» Harmming ECC

o)
C&?c(:ﬁuo Logic Non-Commercial & BSD License Terms

A Source code and Full B e =
Documentation on GitHub

I Released under
BSD-Style License

T https://roalogic.qithub.io
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