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Synopsys: Our Realm of Endeavour
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37 Years of Advancing Chip Design

Leading electronic design

automation tools and services i

"._;t"\\Manufacturing
Broadest portfolio of foundation, -
interface, security and processor IP

Pioneer in electronics systems

P~

solutions and Al-powered EDA ' 3 ‘ SY“UPS‘/S%

Silicon to Software @
#12 global software Agricultur% | Houssti
company by revenue : \

Synopsys drives the trends like: High Speed Networking, Information Security,
Al, Cloud Computing, loT, High Compute Power, and so on.



Synopsys Interface IP Portfolio
Lowest Risk Solutions: Silicon-Proven, Compliant, Secure, Shipping in Volume

High-Performance Compute

PCle 7.0, 6.0, 5.0, Security

CXL 3.0-1.0, Security

Ethernet 1.6T/800G/400G, Security
HBM 4, 3E/3, 2E/2

LPDDR 6, 5X/5, Security

DDR MRDIMM, 5, 4, 3, 2, Security

Multi-Die Interfaces

2D UCle Standard 40/32G
2.5D UCle Advanced 40/32G
3DIOs

Memory: HBM4, HBM3E/3

I

HDMI/DP

Memory
Interface

Ethernet R

AMBA® AXI/AHB Bus

Mobile & Consumer

USB 4.0-1.1, Security

PCle 4.0, 3.0, 2.0, 1.1, Security

MIPI CD-PHY, M-PHY ..., Secure UFS
HDMI/DP 2.1 Tx/Rx, Security

LPDDR 6, 5X/5, 4X/4, 3, 2, Security
SD/EMMC

Auto-Grade IP

ASIL B & D Certified, AEC-Q100
Reliability, ISO 9001 Certified Quality
Management System

AMBA 2, 3, 4 Interconnect, DMACs,
Peripherals, SSI, 12C, 12S, UART
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Evolution of IPs
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PCI Express: Evolution from 2003 to 2025

Since its launch in 2003, PCI Express has undergone continuous advancements in technology,
specification, and transfer speed.

Recent Advancements PCle® Speeds/Feeds - Pick Your Bandwidth

« Flexible to meet needs from handheld/client to server/HPC

« ~Max Total Bandwidth = Max RX bandwidth + Max TX bandwidth
« 35 Permutations yielding 11 unique bandwidth profiles

« Encoding overhead and header efficiency not included

PCle 5.0 caters to cloud computing
resources with 32G transfer speeds
and CXL coherency.

Specifications x1 x2

25GT/s (PCle1.x +) 500 MB/S 1GB/S

PCle 6.0 doubled performance to 64G
transfer rates using Flow Control Units
(FLITS) and PAM4 modulation for
effective, low latency

50 GT/s (PCle 2.x +) 1GB/S zeam

8.0 GT/s (PCle 3.x +) 2GB/S 32 GB/S

communication and coherency.

16.0 GT/s (PCle 4.x +)

PCle 7.0 has load-store capabilities
and up to 512 GB/s of bandwidth for
secure data transfers make it possible
to connect multiple accelerators and
process large, complex Al and ML
models efficiently

32.0 GT/s (PCle 5.x +)

64.0 GT/s (PCle 6.x +) 32GB/S |  64GB/S o 256GB/S

128.0 GT/s (PCle 7.x +) 32 GB/S 1z ' 512 GB/S

+ = data rate supported by this and subsequent spec revisions
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DDR: Evolution from 1960 to 2025

Through 6 generations of advancement, DDR has relentlessly delivered on the need for higher memory capacity,
bandwidth, efficiency, and scale.

JEDEC Defined Categories

DRAM-based

Standard DDR targets servers, SDRAMs

cloud computing, networking,
laptop, desktop, and consumer
applications, allowing wider channel-
widths, higher densities, and different
form-factors.

lStandard DDR Mobile DDR lGraphics DDR

l Form-factor

DRAM o
PCB, PoP '"Eefpos)er

Mobile DDR (LPDDR) targets mobile
and automotive applications, which
are very sensitive to area and power.

Dis(c(::rgrtéllj)r:ng Mobile, Data-intensive systems
lication automotive (graphic cards, Al,
HOPPUCHEONS, systems high-performance
digital home, etc.) computing, etc)

Graphics DDR (GDDR) targets data-
intensive applications requiring a
very high throughput, such as
graphics-related applications, data
center acceleration, and Al. GDDR
and High Bandwidth Memory (HBM)
are the standards in this category.

R/LRDIMMSs
(servers, cloud % Segl?tm?s
computing, ot

data centers,
networking) notebooks)
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IP Documentation: Simple to Complex
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IP Documents Start Simple, Become Complex With Time

PRELIMINARY DOCUMENT SUPPORT FOR NEW FEATURES SUPPORT FOR NEW VARIANTS SUPPORT FOR NEW VARIANTS AND FEATURES
~1-2 PDFS ~ 4-5 PDFS ~ 20 - 30 PDFS ~ 20 - 40 PDFS
~ 100 PAGES ~ 1000 PAGES ~ 4000 PAGES ~ 40000 PAGES




Single Sourcing: The Ideal Solution for
Complex Documentation Needs
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Why Single Sourcing?

k\/p Content Reuse

@ Easier Shared Editing 1

CUSTOMER

. REQUIREMENTS
(\/p Improved Maintenance

(+/} Easier Validation é

(\/p Increased Accuracy RAW

INFORMATION

SINGLE SOURCE
CONTENT

images

Conlent
Coding/Programming
Conditions/Variobles

é USER GUIDE

KNOWLEDGE
- é

DEVELOPER
GUIDES

(+/} Dynamic Content Management
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Single Source Publishing Example

i DWC_ddrct]_master_databook.ditamap X 4 v
# Reusable Keys

e —— Synopsys DDR IP Solutions

P /
>< = DDR4 + LPDDR4

P IR

ory Contral S “ <]
Low-Powsr and Power-53vwng Featuras /’\\v
DDR4 Specific Features  otherprops [DDR4 Exdude_MRDIMM] _produe w.‘--«-(‘ \\
S e s’ et SRl - N _ DDR3/3L/3U + LPDDR3
LPDDRS Specific Features  oroduct [LPDORSA) \
DDRS MRDIMM Gen2 Controller Features  otherprops (MRDIMM2] §
RAS Featurea >
Secure Controller Spechic Features  product [DORS_SECURE_AEP DDRS_SECURE AFP 2Z€] LPDDRSA_SECURE_AFP LPDORSX_SECUBE S
Programeming the Controller DDR2 + LPDDR2
Automotve  otherarops [ExcludeLPDDRSC]  product nmoy ﬁ

Product Overview
Archtectur e
Interfaces

DF1

Charniel Modes  product [LPDDRS4)
Address Mapping

Command Schedulng in DORC
Memory Scheduling

Periodic Mamary and PHY Mamtenance

Area, Speed, and Power

D& Lans Mapping Eamplas

Password Protected Features  otherprops [ExciudeDDR _5]
Burst Length and Burst Order Bamples  product [DDRS54)

—
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HBM + LPDDR/mDDR
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Single Sourcing: Challenges
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Single Sourcing Challenges

1. What should be the Output file name?

« The tool deduces the output file name from the DITAMAP name. @
« How to generate unique output file name for each product variant ey

generated from the DITAMAP?

2. Which DITAVAL file to use?

« DITAVAL files are used to generate different product variants from one
DITAMAP.

« How to ensure that the correct DITAVAL file is used to generate a
particular product variant?

3. How many files to print?

« Multiple PDFs for a product variant are generated. It is a tedious task to
print the entire documentation set repeatedly, at short release intervals.
 How to ensure if the correct documentation set is generated?

Synopsys Confidential Information © 2025 Synopsys, Inc. 14



DITA-OT Project: Most Elegant Solution
for Single Sourced Publishing
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DITA-OT Project Files

|pro]cct>
comm > context DWC_ddrctl_ddr5_secure_install.pdf
VC :d retl_ddrS_secure_install. pdf]

npm input &, /DWC_ddrctl_master_install.ditamap

IE fike> profile [daval> & /reusables/ditavaliddr5_secure ditavalditaval] {profile|

COII(EX!

Context File:

« Contains path to input DITAMAPS
« Contains path to DITAVALSs for profiling

mpmlceman $G Ditamap to PDF (For Product Codes Link on Cover Page) =0 ¢ o 1000t |
=0 page) transform 1o pdf-css-hemiS

E}argsr.nap(erlavom MBITOC-BOTTOMLINKS {guos]

@au;s css.paramnumbenng =  deep-chapler-scope-no-page-reset {gana)

@ args css param.numbenng-sectons yes ,é]

[mnm args figureink style = TITLE Cuna]

[mnm) args tatiesnk style -~ TiTLE {mnm]

@afgs css param clone-referanced-footnotes yes @

@dﬁadn S{configured ditaot dir) @

E}:bm temp yes £ E"“I

[Ens> args kesp output debug fies = o penm)

[0 args css param tiedayout =  normal ]

[aa=)> enatie latn giyph substitutions - no {pama)

[Bnm) pd publishing tempiate & Jsg_oxyipublishing/publsting-lemplate’sg_publishing_ternplate opt Cpams]
[E)nvgs ©ss & Jsg_oxy'publishmng/publishing femplate’sg-dta-ot css @

Publication File:

« Contains unique transformation parameter
details.

DITA Project file ®

’include
bim:lude

deliverable : DWC_ddrctl_ddr5_secure_install.pdf [DWC_ddretl_ddr5_secure_install.pdf] &
context ; é’#DWC_ddrctl_ddr5_secure_install.pdf
output & .. .r‘pdfsr‘ddrS_secure

publication » publication : & #sg-ditamap-to-pdf-for-product-codes-link-on-cover-page
args.output.base = DWC_ddrctl_ddr5_secure_install param| < publication| { deliverable|

¢ ddr_context.xml|< fnclude]

&..1..1..]_project/sg_pu incaticns.me

deliverable : DWC_ddrctl_ddr5_secure_user.pdf [DWC_ddrectl_ddr5_secure_user.pdf] &

context : c‘"‘#DWC_ddrctl_ddr5_secure_user.pdf

output & .. .r‘pdfsfddrﬁ_secure

publication : &#sg-ditamap-to-pdf-for-product-codes-link-on-cover-page
args.output.base = DWC_ddrctl_ddr5 secure user param|  publication|  deliverable

Deliverables File:
« Contains reference to context file and publications file.

* For each unique deliverable: Specify input context, output file location,
output file name, and publication scenatrio.

Synopsys Confidential Information © 2025 Synopsys, Inc. 16



DITA OT Solution for Single Sourcing Challenge 1

Output File Name Setting

Before DITA-OT After DITA-OT
* Input File Name: * Input File Name:
DWC _ddr_ctl databook.ditamap DWC _ddr_ctl databook.ditamap
« Output File Names: * Output File Names:
o For DDR5: DWC _ddr_ctl databook.pdf o For DDR5: DWC _ddr_ctl ddr5 databook.pdf
o For DDR4: DWC_ddr_ctl _databook.pdf o For DDR4: DWC _ddr_ctl ddr4 databook.pdf
o For DDR3: DWC _ddr_ctl databook.pdf o For DDR3: DWC _ddr_ctl ddr3 databook.pdf
@ « No Output Differentiation @ « Clear Output Differentiation
 Too much Manual Intervention  No Manual Intervention

 Error prone * Not Error Prone

Synopsys Confidential Information © 2025 Synopsys, Inc. 17



DITA OT Solution Single Sourcing Challenge - 2

DITAVAL Selection

Before DITA-OT

After DITA-OT

« Input: DWC_ddr_ctl _databook.ditamap

« Select DITAVAL during output generation:
o For DDR5: ddr5.ditaval
o For DDR4: ddr4.ditaval
o For DDRS3: ddr3.ditaval

« Too much Manual Intervention

 Error Prone in Concurrent Source
file usage scenario

 No Validation

* Input File Name: DWC_ddr_ctl _databook.ditamap
* Preset DITAVAL for each output variant in
context.xml file:
o For DDR5: ddr5.ditaval
o For DDR4: ddr4.ditaval
o For DDR3: ddr3.ditaval

No Manual Intervention

Error Prone in Concurrent Source file
usage scenario

Efficient Validation Scenarios for
various Contexts

Synopsys Confidential Information © 2025 Synopsys, Inc. 18



DITA OT Solution Single Sourcing Challenge - 3

Generation of Multiple Outputs

Before DITA-OT After DITA-OT

* Input: DWC_ddr_ctl databook.ditamap

« Qutputs:
o For DDR5: DWC_ddr_ctl _ddr5 databook.pdf
o For DDR4: DWC_ddr_ctl ddr4 databook.pdf
o For DDR3: DWC _ddr_ctl ddr3 databook.pdf

(X’  One Output per in One Format in (V' ' « Generate Single/Multiple Outputs in

one iteration Single/Multiple Formats
« Time Consuming  Time Saving

* Input: DWC_ddr_ctl databook.ditamap
« Output:
o For DDR5: DWC _ddr_ctl databook.pdf

Synopsys Confidential Information © 2025 Synopsys, Inc. 19



Live Demo
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Questions & Answers
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THANK YOU
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