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LSI/PKG/PCB Co-design Challenges 

LSI PKG PCB 

3DIC 

TSV 

Wide I/O 

FOWLP 

PoP 

FPGA 

Embedded Component 

High-Speed Signal 

Multi-Board 

Mismatched Net 

Name 

Chip Shrink 

Bump Planning 

Structural Analysis 

Simulation 

Optimal I/O pins 

Spreadsheet management    

Various interfaces    

Diverse design cultures  

 

Human errors occurring frequently 

Difficulty in unifying design flows 

An impediment to sharing constraints, leading to 

increasing iteration  
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What is LPB Format? 
Standard format for  LSI Package Board (LPB) 

interoperable design. 

For effective information exchange in supply chain. 

 

Design 
detail 

 
Behavioral 

Abstract 

Design  
Detail 

 
Behavioral 

Abstract 

Design  
Detail 

 
Behavioral 

Abstract 

Design  
Detail 

 
Behavioral 

Abstract 

LSI Package Passive Board 

IEC63055/IEEE2401 

Individual 
 

Confidential 
information 

 

Models, IBIS, SPICE, etc.  Interoperable 
information 

1. Project Manage (M-Format) 
2. Netlist (N-Format) 
3. Component (C-Format) 
4. Design Rule (R-Format) 
5. Geometry (G-Format) 
6. Glossary 
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What is the merit for user 

IEEE2401 user can reduce overall design time.  
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FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 ・・・ 

Ver. 
3.3 

Revision with enhancement of IEEE 2401-2015 

 IEEE-2401-2019 is published 

2015 project 

Golden 
sample 
Ver.2.2 

EDA 
trial 

sample 

Format 
Ver.2.2 

IEEE Std 2401-2015 
Published 

・・・ 

・・・ 

JEITA 
Ver.3.0  

consideration 

Planning 
New features 

thermal, 3D, 1D,… 

Blush up new features 

Ver. 
3.1 

JEITA 
Ver.3.0 

2018 
IEEE-D1 

2018/Mar 
Ver.3.0 

Revision project  

Sponsor ballot(8/23) 

RevCom(11/7) 

Published 
PAR 
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Additional support of several models 

Electrical model (IBIS Version 7.0, S-para touchstone) 

Thermal model（Delphy, 2Resistor, JTAM) 

3D structure（STEP, SAT, IGES) 

・・・ 

 

P&R guidelines (Constraints) 

 

Function to organize data files and history 

 

Highlights in IEEE2401-2019 enhancement 
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IEEE2401-2019 linking with IBIS Version 
7.0 

[Interconnect Model] can define die pad. 
 

IEEE2401-2019 supports directly 
referencing the die pad on IBIS like 
[Interconnect Model], and to add 
Touchstone and IBIS-ISS as referring 
models. 
 

Therefore, DIE and PKG module can be 
available separately without double 
counting problem. .iss 

PKG 

.ibs using [Interconnect Model] Buffer 
Terminals

Buffer 
Terminals PinsDie Pads

1 VCC_5.0  POWER

2 VCC_3.3  POWER

3 DATA1  DATA_MODEL

4 VSS  GND

5 VCC_5.0  POWER

6 VCC_3.3  POWER

7 DATA2  DATA_MODEL

8 VSS  GND

Buffer 
Terminals

Buffer 
Terminals PinsDie Pads

1 VCC_5.0  POWER

2 VCC_3.3  POWER

3 DATA1  DATA_MODEL

4 VSS  GND

5 VCC_5.0  POWER

6 VCC_3.3  POWER

7 DATA2  DATA_MODEL

8 VSS  GND

.snp

DIE

.iss

PKG

<reference xmlns:ibis="http://www.jeita.or.jp/LPB/ibis" 

   reffile="XXXX.ibs" format="IBIS" 

> 

   <connection socket_name="socket1" port_id="A1"> 

      <ibis:ref_port component="ibis_die" signal_name="VCC1" 

      terminal_type="Pad_Rail" /> 

   </connection> 

   <connection socket_name="socket1" port_id="A2"> 

      <ibis:ref_port component="ibis_die" pin_name="3" 

      terminal_type="Pad_I/O" /> 

   </connection> 

   ... 

</reference> 
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Feedback from early adopter 

Several parts vendors start  adopting the format to provide their 
product specification library. Their suggestions follow below. 

 
“It would be nice to have a textbook with a specific scope for 
user purpose.” 
 
Which part of the format shall I use to express passive 
component data for simulation? 

• Physical shape, electrical models, how to combine them, … 
 

I created data. I want to check if it is made correctly.  
• What’s the point? Are there any tools to check? 

 

・・・ 
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EDUCATON COURSE PLANNING 
 FOR IEEE2401 

to accelerate format utilization among players 
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LPB Format Users 

Board 
Manufacturer 

Inhouse CAD  
developer 

Simulation  
engineer 

Parts 
Provider 

System  
designer 

EDA Vendor 
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Educational course 

Format Fundamentals（User) 

Parts Provider 

User 
（system designer） 

Tool Developer 
 
 
 

Experties 

Passive 

Active
（General） 

Active（ASIC) 

Physical 
design 

Simulatio
n 

1 

2 

3 
4 5 6 

9 
8 
7   

Nine courses are planned.  
 
Every course includes 
• Fundamentals of IEEE2401 Format 
• Training session 

http://jeita-sdtc.com/en/committee-
activity/lpbintrface-wg/jeita-lpb-stdformat/ 
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Sample of textbook 
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Sample of textbook 
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Conclusion 

• IEEE-2401-2019 has been published as a new version of 
LPB format  
 

• IEEE-2401-2019 can indicate “Interconnect Model” in 
IBIS Version 7.0 
 

• JEITA LPB working group is preparing education course 
for IEEE-2401-2019 to accelerate utilization of this format 
 

Thank you! 


