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Industry Challenges

1e+‘]2—_i
= Designs continue to grow in size and complexity 3 olﬁiflii!i!'loo
— 500+ up to 1K IP blocks ';gillgié" .
1 11 L chbal ’
— 200K+ up to 5M+ registers R ii§:§!° o S
- . ® .. ® ransistors
eyn E ..'!'go e GPU Transistors
= HW/SW Interfaces (HSIs) are critical 110678270300 AMBA Spec Pages
— Many disciplines involved in the development process 1 T Pleckeperser
= Limited cross-team synergy 1e+03 3
— Despite the need to collaborate effectively 3 PUTTTE
— Team “silo’s” and serial design process 1 OOEE ’
= Miscommunication : 1990 1995 2000 2005 2010 2015 2020 2025

Source: Arteris, based on https://rb.gy/gmfcn, https://rb.gy/pagdop, The SHD Group, public protocol specs

— Lead to specification misalignment
— Can cause disaster and may require late fixes or even re-spins if issues cannot be resolved in software

Inconsistent data (HW/SW/documentation) across proprietary or legacy databases and flows

= Many different forms of definition exist - Spreadsheets, IP-XACT, SystemRDL...

Copyright © 2024 Arteris, Inc. ARTER’S E


https://rb.gy/qmfcn
https://rb.gy/pgdop

Addressing the industry challenges | Maiigt—
Embracing the IP-XACT standard e EE g

= |P-XACT: IEEE 1685 standard = =

FLOW

— http://accellera.org/activities/working-groups/ip-xact BT

customer

" What IP-XACT enables ARTERIS

PRODUCTS

* Modular and

configurable
— IP re-use with a universal format to exchange and reuse information
about IP and subsystem

— Higher level of abstraction compared to traditional HDL language
— Internal team cooperation ensuring data consistency

— Built in checkers for better quality design with early issue detection
— Enable efficient automation thanks to XML

N - / s e YR
— Facilitate interoperability Flow Automation | glaporated Data Model | Command Line
APl libraries |P-XACT:‘ Interface
. (TGI, RTL, etc.) (Python, Tcl, Java)
= Mature and widely adopted

— IP provider and EDA tools vendor supports IP-XACT
— Customer and purchaser request IP-XACT delivery
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Introducing Magillem for SoC Integration Automation

= |SO 26262-TCL1 certification

= |P and design reuse
— Best-In-Class IP-XACT packaging

3t Device Pins
) I |
Bond wires *

SW stacks

= SoC integration / Platform assembly

— Rule-based connectivity — feedthrough =
B i i vy Z - rd + Connectivity .
— Table-based assembly flow | L | W elaborationiNetising ‘SOFTWAR ‘ IMPLEMENTATION.

. Cad script generation
T . Memory map elaboration

Soft IP

evice
(in 3 cerain package)

— Collaborative work with IP updates, diff and merge capabilities

Integrated Circuit

System on Chip
Design

mmmmm

— RTL restructuring / Hierarchy manipulation / Design derivatives
— Generation of top-level netlist and makefile scripts for EDA tools

= HW / SW interface — Register management
— UVM, Reqister bank, C header, Docx, html, etc.
— System map

— FuSa Reg bank Systems

‘QERIFICATION' ‘ EMULATION'

= Design Flow automation — CAD flow
— Batch mode execution
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IP Packaging & Assembly Flow

Facilitate IP reuse and SoC integration

Structured &
reusable format

BusDef/

Packaged
AbstractionDef
IP-XACT %

Component
IP-XACT %

Magillem IP Packager

Interface MemoryMap File Set
Packaging Packaging Packaging

4

Cd

HDL

Registers spec @‘j

Automated data extraction from different sources

H Copyright © 2028 Arteris, Inc.

Project
Settings

*Workspace and directory's structure
*Import catalog
*Set preferences

*Instantiate components
*Create connections
*Configure your design

v

Virtual
hierarchy

*Define virtual hierarchy
*Move, merge, or flatten

*Generate new hierarchical project with component based on new hierarchy

(optional)

*Run checkers
*Generate VHDL, Verilog or SystemVerilog netlist

*Generate makefiles EDA tools:

*simulation: Cadence, Mentor graphics

*synthesis: Synopsys

*Prototyping and emulation: Synopsys, Xilinx, Cadence

*Compilation and elaboration
*Synthesis: techno target and prototyping platform
Linter and CDC checks
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Table-based Assembly

out M_DIV_DATA:dv_<DATA_BUS> 0

set default value if necessary
3 M_DV_DATAdh_<OATA BUS> 0

M_DIV_DATA.dv_<DATA_BUS> 0

Prefilled bus-mapping xIsx
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[sRTL ATt S 3.bus_autol : [He) "
A 3 s mul SRIL_PATH/mds_muly S_DATA:<BATA_BUS> i 1 x;:\:‘\ () ) -
cmd: : . S e gt B LN el Prefilled assembly xlsx =
] e, 15 e : ;
—P> > S with all io unconnected =
Setup ; ° sRnL_paT. i ipvpacked_ip » 4.packed ip import fsiol o
i , "
1 Ty o ST 5.packed catalog import :N . :
& testpars O |00} in
Sesipara 110 b i
r support impoet csy bus-abstractdetingion fles and tstpars 2 130 N n
3 generate accoeding bus-abstraction & tespas. 3 I i
SOUS PTH il CpeDATA MRS, (iLrig0.cor_bus-definkion wal 6.busif csv format import(custom) remto fa20) e
- 0 $BUS_PATH/buSE <w/MEMORY_BUS.t_r1p0.csv i~y s ot
— s o o
* - - - a inport AMBA series bus inchides: hezee o
AOVBAS AV e ABLtektator AHBUIETAEELAPBA 2 ietpace 0 -
Get an empty xlIsx template BaNE, 7.busit IP-XACT format import(AMBA) = —
$BUS_PATW/busiiprac/AMBA Lite ACPAPE4_ATEAXI4_AXM4Stream. s e
RV
Fill ips/busifs/xmls/bus_mapping rules in the iplist sheet Get a bus-automapping prefilled table & initial assembly xIsx
A c D E F
1 [] [~] (-] [~] [~]
2 Ao $TOP_DataBussize long NEW, default value=32,export to top
3 cPuo $TOP_DataBussize long NEW, default value=32,export to top
4 pivo $TOP_DataBusSize long NEW, default value=32,export to top
5 |MuLo DataBusSize $TOP_DataBussize long NEW, default value=32.export to top
6 I TOP_DataBussize 8 long. export all DATA_BUS a/b range cfg to top.
7 lcruo TESTPARA 32 long NEW, default value=8, recfg insts range
8 muLo TESTPARA 32 long NEW, default value=8, recfg insts range k
9 cp
10 i mds_core_assy_0.xlsx -
o 11 v
12 T
T A E-BEH- Gy Be
alu_func_o [4:0] AV o [4:0] out
1 - == = =] (= ~ % 0.0 B out
15 [cp — - - ) @ (63:0] 1630) n .
16 |mi . s = mul_product | 630) MUL 0 63:0) in
) e wt St
18 |cp A B C D E F X in
Tolad 1 div_quotient_i 1310] DO 1310] in *
20 /"2 |vendor Library mds_alu 1.0 ALU_O rename insiname cmd: :g’:':j,'d"" fa0l e remoindso (3t} l:::l IP-XACT .’
Ve Vendor Library mds_cou 10 cPU_0 o a5 clock | i o = —» cmd: tha —»
4 |Vendor Library mds_div 10 bV 0 rename [nsts update sys_clock i / ok in :
Vendor Library mds_mmu 10 MMU_O p ; - in
Vendor Library mds_mul 1.0 MUL 0 i | ot
Vendor Library mds_mmu 10 MMU_T _|addinst for mdf_mmu / out
E aaa i out
9 [310] / aut
10 1310] / out
— — — 130] out OPEN | ii
M 4 b » 4 [ abstract | mds.core | TOP.instances | TOP_cfg | DATA-BUS_rtlcx(rlp0) | MEM_BUS_rtlcx(rlp0) | Adhoc_cx | / in
H i ’ st ==
i % Find = Find AU (] Formatted Display (] Match Case (% q ;if!_" = HDL ¢ ! |
Sheet 3 of 7 | | PageStyle TOP_instances ; f‘:ku- in op leve

Rename/add/delete insts/export or re_cfg parameter in TOP_instances/cfg sheet.
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abstrct

= —
t | mdscon | TOP.msurces | TOP.clg

DATA_BUS.rHlcx(rlp0) | MEM_BUS.ri_cxirlp0)

Adhoc..cx

Do bus_cx or adhoc_cx connections based on newest 10O range

netlist

Get top design rtl/xml
and connectivity reports
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Hierarchy Manipulation
Fast and safe response to physical design requi

rements

IP-XACT Design
from RTL Hierarchy

i_mem_comp_sp_32x64 i_mem_comp_sp_32x8 i_mem_comp_sp_256x16 i_mem_comp_sp_12B8x32 i_mem_comp_sp_3Z2x32

S—
| Hide Graph | | Incremental Layout " Hierarchic Layout " AutoPlace Glue Logic "80% |v| " IE‘ | Open Filter Setting " @) || =3 |
[ Root
i g i_clock_gen_comp
: P i_ip3 _comp
i 9@ li_ss_inl)
: g i_ipl_comp
ip3_camp | o @ liss_in2]
- 5 e i_ip2 _comp
o T [i_ip2 _mem]
G i_mem_comp_sp_128x32
G i_mem_comp_sp_256x16
lock_ .
fei-ae ? G i_mem_comp_sp_32x32
G i_mem_comp_sp_32164
: G i_mem_comp_sp_32x8
[=] pl [=] i_ss_ip2
pl_comp ipZ_comp
| | | 1
i_ip2_mem

— Partitioning (power, clock, and voltage domains)

— Hard macro replication, Split SoC design in chiplets, Feedthrough connections for abutted floorplan

Process reduced from weeks to 1-2 days

Copyright © 2024 Arteris, Inc.

Automated Move, Merge, or Flatten physical/virtual hierarchy:
— RTL restructuring to meet power & floor-planning constraints

U

Physical Hierarchy
(Hard macros)
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Demo

\ Magillem Integration Automation



M workspace_demo_flow - Magllem - o x
File Edt Search Window Help
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v JX Magulem DVCon Demo
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B Abstractons
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B Components
_& DesignConfigurations
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" O epy
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"% 2-sssemble py
"X 3-connect_cipy
"% }-connect_rgpy
& 4-check.py

" & check waivepy
"X S-merge_mempy
"% &restructure py

S Owtine 11 8, Generators =)
There is N0 active editor that provides an outhne.

Common information
Type

Businterface Rc
Instance Name
Component VL

0 Register | Console 1 (5. Checker View Bl Search View B ki®O-8-= 0
Python console

o
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CSRCompiler
Automate Hardware/Software Interface (HSI)

_ Provide a scalable infrastructure that promotes a rapid, highly
Iterat'lt_)ns_to update the . . . .
specification and iterative design environment

generate the new
outputs

— up to 5 Million Registers
— compile over thousands of registers in seconds, millions in minutes

Single Source Register Specification:
CSRSpec, SystemRDL, Spreadsheet, or IEEE IP-XACT

Built-in ability to validate IP from third-party or internal legacy
— ensure data is clean, verified, and ready for use.

True cross compiler

— only one command in batch mode to read input and generate the

Documentation Synthesizable Verification Interchange needed output files
RTL
Verilog Header, VMM IEEE IP-XACT XML,
HTML, V(\gcg\cj Frame, Verilog or VHDL 'Il'quslt_bt-:ton\ér,:A&U;/e'\sﬂt CSSRE)iSrgeScy;tperr:aFjjgrl;éet " Support Of Various formats for:
— Import: — EXxport:

Unified Specification and Compilation Flow = CSRSpec = IP-XACT, SystemRDL 2.0
= |P-XACT =  FrameMaker, HTML, Docx
= SystemRDL 2.0 = VHDL/SV/Verilog reg bank
= More practical XLS import = UVMral

= CHAL
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CSRCompiler Key Features

Extensive error/syntax checking with over 1,000
error checks

Highly configurable — over 6,000 combinations of
register behaviors

Time-saving templates support
Industry-standard buses

Registers broadcast/alias and virtual registers
support

Wide memories and atomic access support
Back door path mapping
Coverage bins

Parity checks

Copyright © 2024 Arteris, Inc.

For Verification
Engineers

Take advantage of:
consistent documentation; a
single-source spec that
generates the SystemVerilog
testbench register model
and register information.
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\ CSRCompiler Spreadsheet Flow
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Arteris SoC Integration Benefits

= Shorten and streamline the IP integration process
— For true IP Reuse methodology (IP and subsystems) with vendor-independent IP packaging (IP-XACT based)
— Accelerate connectivity through automation

= Single Source of truth environment for system hardware/software design

3
o
o
=
O
jab)
o
—
c
=
e
®
Q
=

— Enable consistency and interoperability between the steps of a complex design flow

— Ensure system memory map validation

= Correct by construction design: Capture > Check - Generate
— Catch errors as you enter the design information before running any simulation

ajepieA

— Higher quality designs

= Continuous Integration with a robust SoC build process
— Quickly and safely react to design changes (update central data model) to meet changing needs

— Our solution is scalable and repeatable on design derivatives, projects, and design flows

= Improve design productivity with a first-time-right process

SNIEE]D)

— Empower design teams to hit time to market, achieving successful tape-outs on time.

— Leverage technical expertise and focus on core business
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Arteris, Inc. All rights reserved worldwide. Arteris, Arteris IP, the Arteris IP logo, and the other Arteris marks found at https://www.arteris.com/trademarks
are trademarks or registered trademarks of Arteris, Inc. or its subsidiaries. All other trademarks are the property of their respective owners.
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