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IBIS Open Forum Minutes 

Meeting Date: November 11, 2022 
Meeting Location: 2022 Virtual Asian IBIS Summit - Japan 
 

VOTING MEMBERS AND 2022 PARTICIPANTS 
AMD (Xilinx) (Bassam Mansour) 
Analog Devices (Maxim Integrated) Tushar Pandey, Jermaine Lim, Rolynd Aquino, 

Aprille Hernandez-Loyola, Janchris Espinoza, 
Francis Ian Calubag, Toni Rose Racelis, 
Thi Nhu Quynh Nguyen 

ANSYS Curtis Clark, Satoshi Endo* 
Applied Simulation Technology (Fred Balistreri) 
Aurora System Dian Yang, Hiroshi Ishikawa*, Hiroshi Matsuda* 
Broadcom (Yunong Gan), Jim Antonellis 
Cadence Design Systems Zhen Mu, Jared James, Ken Willis, Kyle Lake, 

Tadaaki Yoshimura*, Hideyoshi Sugaya*, 
Masahiro Nakahara*, Takuya Moriya* 

Celestica (Sophia Feng)  
Cisco Systems Stephen Scearce 
Dassault Systemes (Stefan Paret), Longfei Bai 
Google Hanfeng Wang , Jianmin Zhang 
Huawei Technologies Hang (Paul) Yan, Su Li, Yiran Lei, Zixin Song 
Infineon Technologies AG  (Christian Sporrer) 
Instituto de Telecomunicações (Abdelgader Abdalla) 
Intel Corporation Hsinho Wu, Michael Mirmak, Jingbo Li, 

Liwei Zhao, Chi-te Chen, Kinger Cai*, Chuanyu Li 
Keysight Technologies Ming Yan, Fangyi Rao, Majid Ahadi Dolotsara, 

Pegah Alavi, Saish Sawant, [Radek Biernacki], 
Toshinori Kageura*, Hayato Ogawa*, Satoshi 
Nakamizo* 

Luminous Computing (David Banas) 
Marvell Steven Parker 
MathWorks Graham Kus, Walter Katz, [Mike LaBonte] 
Micron Technology Randy Wolff*, Aniello Viscardi, Justin Butterfield, 

Dragos Dimitriu, Cheng Zhang, Chunqiang Weng, 
Hongyan Li, Tree Li 

    Micron Memory Japan, K.K. Masayuki Honda*, Mikio Sugawara* 
MST EMC Lab Chulsoon Hwang, Hanyu Zhang, Haran 

Manoharan, Jiahuan Huang, Junho Joo, Reza 
Yazdani, Seunghun Ryu, Seungtaek Jeong, 
Xiangrui Su, Xu Wang, Yuanzhuo Liu, Zhekun 
Peng, Yifan Ding 

SerDesDesign.com John Baprawski 
Siemens EDA Arpad Muranyi, Weston Beal, Amin Maher, 

Scott Wedge, Steve Kaufer, Todd Westerhoff, 
Vladimir Dmitriev-Zdorov, Ken Cantrell 

    Siemens EDA Japan, K.K. Kunimoto Mashino* 
STMicroelectronics Olivier Bayet 
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Synopsys Ted Mido*, Xuefeng Chen, Yuyang Wang, Jinghua 
Huang 

Teraspeed Labs Bob Ross* 
Waymo Zhiping Yang 
ZTE Corporation Jian Huang, Ming Zheng, Changgang Yin,  

Dongdong Ye, Zhongmin Wei 
Zuken (Michael Schäder) 
    Zuken USA Lance Wang* 
    Zuken Japan Kensuke Hyoshijima*, Hirohiko Matsuzawa* 

 
OTHER PARTICIPANTS IN 2022 
A&D Print Engineering Co., Ltd. Ryu Murota*, Minoru Hasegawa* 
Advantest Corporation Hiroaki Takeuchi*, Takahiro Tasaki*, Tsutomu 

Yuasa* 
Altair Junesang Lee 
Amazon Lab126 Askar Hashemi 
AMD Japan Tadashi Arai* 
Apollo Giken Co., Ltd. Yoshito Usui* 
ASUSTek Computer Hank Lin, Daniel Yeh, Shih-Yao Lin, Hayden 

Huang, Will Chan, Alfred Hu, Andries Deroo, 
Bobson Su, Bojyun Chen, Harrison Su, Jenyung 
Li, Jimmy Kao, Matthew Lu, Nick Chen, David 
Chou, Stephen Lee, Henry Tsai, John Lin, Steven 
Tsai, Vincent Lu, William Shih, Asher Lin, Jerry 
Bai, Anthony  Tan  

Blue Ocean Smart System Junyong Deng, Nikki Xie 
Canon Inc. Syoji Matsumoto*, Satoru Ishikawa*, Shinichi 

Ohno* 
Casio Computer Co., Ltd. Yasuhisa Hayashi* 
Ciena Hugues Tournier, Kaisheng Hu 
CMK Corporation Masaki Abe*, Motoshi Nakamura* 
Cornelis Networks Champion Kao 
Cybernet Systems Co., Ltd. Takayuki Tsuzura*, Akio Yanagi*, Shiho Nagae* 
De Montfort University Alistair Duffy 
Faurecia Clarion Electronics Co., Ltd. Takatsugu Yasui* 
FICT Limited Syunsuke Fujisawa*, Toru Inoguchi*, Toru 

Kuraishi*, Masaki Kirinaka*, Manabu Fukuzawa* 
Fujitsu Limited Kumiko Teramae*, Hideki Takauchi*, Makoto 

Yoshino*, Kazuhiro Kamegawa*, Akira Ueda*, 
Hirokazu Hidaka*, Takashi Kobayashi* 

Furukawa Electric Co., Ltd. Takumi Ohuchi* 
GE HealthCare Balaji Sankarshanan, Sarah Salvador 
Global Unichip Japan Masafumi Mitsuishi* 
Hagiwara Solutions Co., Ltd. Osamu Takeuchi* 
Hamamatsu Photonics K.K. Akihiro Inoguchi* 
Hitachi Solutions Technology, Ltd. Sadahiro Nonoyama* 
HOEI Co., Ltd. Tatsuya Chiba* 
Honeywell Bavish Vazhayil* 
Hoya Corporation Masayuki Hagiwara* 
IBM Greg Edlund 
Imperial College, UK Cong Ling 
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Japan Radio Co., Ltd. Hiroto Katakura* 
JEDAT Inc. Nobuto Ono* 
JEITA Hisashi Saito* 
Jujube LLC Taiji Hosaka* 
JVC Kenwood Corporation Yasutoshi Ojima*, Hidetoshi Suzuki*, 

Takuo Fujimura* 
Keyence Corporation Tomoh Uchida* 
Kioxia Corporation Noriaki Dobashi*, Monori Yoshitomi*, Masato 

Kanie* 
    Kioxia Systems Co., Ltd. Jyunya Shibasaki*, Tomomichi Takahashi*, 

Yukio Tanoue* 
Kyocera Corporation Aki Tanaka* 
MD Systems Co., Ltd. Hidetoshi Ogawa* 
Meiko Electronics Co., Ltd. Kiyoshi Baba* 
Mercury Systems Vincent Tam 
MIRISE Technologies Hirokazu Sugimoto* 
Mitsuba Corporation Dai Yanagisawa* 
Mitsubishi Electric Corporation Yusuke Suzuki*, Masaki Watanabe* 
    Mitsubishi Electric Engineering Co., Ltd. Toshiki Yasumura* 
Mitsumine-Denshi Co., Ltd. Ryouichi Nakahigashi* 
Modech Inc. Masanori Shimasue* 
Murata Manufacturing Co., Ltd. Shigeaki Hashimoto*, Hideki Miyazawa* 
National Central University, Taiwan Chiu-Chih Chou, Liu Huang Fu, Bohong Chai, 

Remxiang Xu, Kuan Fa, Yanting Li 
New H3C Technologies Co. Zixiao Yang 
Oki Electric Industry Co., Ltd. Atsushi Kitai*, Kenichi Saito* 
OVT Sirius Tsang 
Panasonic Automotive Systems Co., Ltd. Atsushi Nakano*, Naoyuki Aoki*, Ryusei Yoshida* 
    Panasonic Connect Co., Ltd. Shinichi Tanimoto* 
Persol Technology Staff Co., Ltd. Osamu Nishiyama* 
Politecnico di Torino Stefano Grivet Talocia, Tommaso Bradde, Marco 

De Stefano, Riccardo Trinchero, Alessandro 
Zanco, Antonio Carlucci 

PWB Corporation Toru Ohisa* 
Renesas Electronics Corporation Billy Chen, Masato Suzuki*, Kazunori Yamada*, 

Koji Takayanagi*, Kazuyuki Sakata* 
Ricoh Company, Ltd. Miyoko Goto*, Toshihiko Makino* 
Rivos Yansheng Wang 
Rohm Co., Ltd. Nobuya Sumiyoshi* 
Ryosan Company Takahiro Sato* 
SAE ITC José Godoy 
SAXA, Inc. Takayuki Ito*, Takayuki Sato* 
Seiko Epson Corporation Ryoichi Okada*, Masaaki Ito* 
SeriaLink Systems Aleksey Tyshchenko, David Halupka 
Shimadzu Corporation Kazuo Nakajima* 
Silvaco Japan Co., Ltd Yoshihiko Yamamoto* 
Socionext Inc. Shizue Kato*, Hajime Ohmi*, Yoshito Uchihashi*, 

Ayako Kitamoto*, Megumi Ohno*, Motoaki 
Matsumura* 

Sohwa & Sophia Technologies Tomoki Yamada* 
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Sony Global Manufacturing & Operations 
Corporation 

Hayato Takeuchi*, Yuichi Ikeya*, Atsushi 
Yoshimoto* 

    Sony Semiconductor Solutions Corp. Toru Fujii*, Kazuki Murata*, Ryoga Kitajima* 
Technopro Design Company Mai Fukuoka* 
Tektronix Company Takafumi Watanabe* 
TEQ Consulting Ltd. Tadashi Aoki* 
Tokyo Drawing Ltd. Naoya Iisaka*, Masahiko Nakamura* 
Toshiba Corporation Yasuki Torigoshi* 
    Toshiba Development & Engineering 
    Corporation 

Nobuyuki Kasai*, Kohei Imamura* 
 

    Toshiba TEC Corporation Yoshihiro Takayama*, Masanao Shigemura* 
University of Colorado, Boulder, ECEE Eric Bogatin 
University of Illinois José Schutt-Aine 
University of L’Aquila Fancesco De Paulis 
Unaffiliated    Mike LaBonte 
WADOW Corporation Kazuhiko Kusunoki* 
Xpeedic Wei He, Zachary Su, Jianfeng Xia, Yan Ma, 

Yufeng Dan, Zhangmin Zhong, Lihua (Lily) Liu 
Yamaha Corporation Hiroyuki Kai*, Yasuhito Kanamori* 
Yazaki Corporation Syunsuke Ito* 
    Yazaki Parts Co., Ltd. Kenichi Fujisawa* 
Yokogawa Electric Corporation Daisuke Kamezawa* 

 
In the list above, attendees at the meeting are indicated by *.  Those submitting an email ballot 
for their member organization for a scheduled vote are indicated by ^.  Principal members or 
other active members who have not attended are in parentheses. Participants who no longer 
are in the organization are in square brackets. 

UPCOMING MEETINGS 

The connection information for future IBIS teleconferences is as follows: 
 

Microsoft Teams meeting 

Join on your computer or mobile app 
Click here to join the meeting 
  
Join with a video conferencing device 
106010980@teams.bjn.vc 
Video Conference ID: 114 666 897 5  
Alternate VTC dialing instructions 
  
Or call in (audio only) 
+1 267-768-8015,554664847#   United States, Philadelphia  
Phone Conference ID: 554 664 847#  
Find a local number | Reset PIN 
Learn More | Meeting options 
 
All teleconference meetings are 8:00 a.m. to 9:55 a.m. US Pacific Time.  Meeting agendas are 
typically distributed seven days before each Open Forum.  Minutes are typically distributed 
within seven days of the corresponding meeting. 
 

https://nam10.safelinks.protection.outlook.com/ap/t-59584e83/?url=https%3A%2F%2Fteams.microsoft.com%2Fl%2Fmeetup-join%2F19%253ameeting_MmIwNzhhNmItNzA1NC00ZTg1LWE0MDMtNGFiYzg1NDQ3MmE5%2540thread.v2%2F0%3Fcontext%3D%257b%2522Tid%2522%253a%2522fcbfc6fa-e20b-4a1d-b629-1b8e17697dbc%2522%252c%2522Oid%2522%253a%25227735c7ad-2577-4290-9e27-bce52c296030%2522%257d&data=04%7C01%7Ccurtis.clark%40ansys.com%7C31ef953a4d93460c286f08d90345d1fb%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637544421277314270%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=zAeh7fCRElDR1NAQiiqHUfTwbTIg%2BkEQnkgGnEn65Kk%3D&reserved=0
mailto:106010980@teams.bjn.vc
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsupport.bluejeans.com%2Fknowledge%2Fvtc-dial-in-options-for-teams&data=04%7C01%7Ccurtis.clark%40ansys.com%7C31ef953a4d93460c286f08d90345d1fb%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637544421277324259%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=1kD4GmLd%2BbdzErQBSHS1UPBmh0y5G8PlDlZUtMSsxkQ%3D&reserved=0
tel:+12677688015,,554664847%23
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdialin.teams.microsoft.com%2Fd1ae197a-e3fc-4c53-90b6-39fdeba65bc1%3Fid%3D554664847&data=04%7C01%7Ccurtis.clark%40ansys.com%7C31ef953a4d93460c286f08d90345d1fb%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637544421277324259%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=N5Ha2rFhHG%2FIXyLoSEfS%2B1XYjLP9c1I8%2B%2BKSMNVgqgM%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fmysettings.lync.com%2Fpstnconferencing&data=04%7C01%7Ccurtis.clark%40ansys.com%7C31ef953a4d93460c286f08d90345d1fb%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637544421277334256%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=iKkTEbcyELtfgSacAxVtz%2BCU%2Fmsr5%2Bb04%2Bwg8PpOSH4%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Faka.ms%2FJoinTeamsMeeting&data=04%7C01%7Ccurtis.clark%40ansys.com%7C31ef953a4d93460c286f08d90345d1fb%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637544421277334256%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=2Udj6qD9gLjqoYgziYRQlGCwj7uJH4%2FQCDhrtMrFYdk%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fteams.microsoft.com%2FmeetingOptions%2F%3ForganizerId%3D7735c7ad-2577-4290-9e27-bce52c296030%26tenantId%3Dfcbfc6fa-e20b-4a1d-b629-1b8e17697dbc%26threadId%3D19_meeting_MmIwNzhhNmItNzA1NC00ZTg1LWE0MDMtNGFiYzg1NDQ3MmE5%40thread.v2%26messageId%3D0%26language%3Den-US&data=04%7C01%7Ccurtis.clark%40ansys.com%7C31ef953a4d93460c286f08d90345d1fb%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637544421277344253%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=C5t3AZlfs3uti2goGqd28L%2FvDdjsizM1qfsUE05mJS4%3D&reserved=0
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NOTE: "AR" = Action Required. 
 
------------------------------------------------------------------------------------------------------------------------------- 

OFFICIAL OPENING 

The Virtual Asian IBIS Summit – Japan was held online.  About 134 individuals representing 78 
organizations attended.   
 
The notes below capture some of the content and discussions.  The meeting presentations and 
other documents are available at: 
 

https://ibis.org/summits/nov22b/ 
 

A summit recording has been uploaded and is available by direct link: 
 

https://ibis.org/summits/nov22b/summit_recording.mp4 
 
Randy Wolff welcomed everyone to the 17th annual IBIS Summit - Japan.  He said it was good 
to see so many attendees for a virtual event.  Hopefully next year we will all be together in 
person. Randy thanked JEITA for hosting the Summit and for help organizing this event.  He 
also said thank you to the many co-sponsors, and special thanks to Bob Ross and other IBIS 
officers for helping organize the Summit and to Ted Mido for helping with translations.  He also 
thanked the  presenters. 

Randy noted there would be several presentations covering current and proposed IBIS features.  
Participants could follow along by downloading the slides from the IBIS Summits webpage.  He 
said he hoped everyone enjoyed the presentations, and he looked forward to good discussions 
and sharing knowledge and ideas to improve IBIS.   
 
 
MEETING WELCOME 
Hayato OGAWA (Keysight Technologies, Japan) 
Chair, JEITA EDA Model Specialty Committee 
(Start 00:08:45, Duration 4:45) 
 
Hayato Ogawa thanked attendees for joining, noting that this was the 17th year of the IBIS 
Summit in Japan.  He introduced the EDA Model Specialty Committee under the JEITA/EC 
Center. The committee has a website and a YouTube channel.  More information at: 
 
 https://ec.jeita.or.jp/eda/ 
 
He also thanked the sponsors of the IBIS Summit. 
 
 
IBIS CHAIR’S REPORT 
Randy WOLFF (Micron Technology, USA) 
(Chair, IBIS Open Forum) 
(Start 00:26:15, Duration 15:15) 
 
Randy Wolff introduced the list of officers of the IBIS organization.  He also shared slides on the 
IBIS Meetings, outlining when meetings are regularly scheduled for each task group, as well as 

https://ibis.org/summits/nov22b/
https://ibis.org/summits/nov22b/summit_recording.mp4
https://ec.jeita.or.jp/eda/
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the Open Forum meeting where official voting and planning occurs. Summit meetings such as 
this are usually held multiple times a year, including at DesignCon in Santa Clara, California, 
European IBIS Summit with IEEE Workshop on SPI, IEEE Workshop on EMC+SIPI, and Asian 
IBIS Summits for Japan, Taiwan, and China. The parent organization of IBIS is SAE-ITC. He 
showed a slide detailing the task groups as well. 
 
He announced IBIS Version 7.2 will include BIRD213.1 for PAMn support and BIRD211.4 for 
major work in flow issues in re-drivers.  BIRD217 introduces a new requirement for clocked 
IBIS-AMI models.  BIRD218 will be a simplification to some pin rules in EMD.  The Editorial and 
Advanced Technology Modeling task groups are working on a clarification BIRD for clock_times 
with use of the new clocked IBIS-AMI models. The goal is to approve IBIS 7.2 in late January. 
 
Future Work: 
Randy showed a slide outlining future work, such as equalization with DDR5, clock/data 
relationships, and a renewed focus on power integrity such as power supply induced jitter 
modeling, modeling voltage regulators, and other topics. Randy also said the Interconnect task 
group has in development a pole-residue format for an upcoming Touchstone 3.0 specification. 
Also, further improvements to IBIS-ISS, which is a standard SPICE format. 
 
Call for Volunteers: 
Randy presented a slide calling for volunteers and outlined which roles are available to make 
contributions and participate in collaboration, as well as the email reflector and website 
information. He further announced that presentations are always welcome. 
 
Official Proceedings: 
Randy announced the processes to express a technical idea as part of a Task Group and 
mentioned that experienced members can assist with formatting and syntax for creating 
technical proposal documents such as in BIRD format. 
 
Website: 
Randy presented the website and outlined the available resources provided by the IBIS 
organization [available at this link: https://ibis.org/]. 
 
 
IBIS ELECTRICAL MODULE DESCRIPTION (EMD) OVERVIEW  
Randy WOLFF (Micron Technology, USA) 
(Start 00:46:15, Duration 40:00) 
 
Synopsis: Presentation agenda as follows: 

• Review IBIS EBD Modeling 

• EMD Goals 

• Overview 

• Syntax Details 

• Key Rules 

• EMD Examples 

• Conclusions 
 
Q&A session: 
A question was asked about the difference between IBIS-ISS supported by Interconnect Model 
syntax released in IBIS 7.0 and EMD. 

https://ibis.org/
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Randy answered that IBIS-ISS and Touchstone can be the formats of the models, and EMD or 
Interconnect Model syntax are IBIS wrappers around these models.  IBIS EMD describes the 
purpose of IBIS-ISS terminals such as if they are signals, powers, or grounds.  The IBIS 
wrapper makes it easier for EDA tools to use the IBIS-ISS model  in simulation. 
 
A follow-up question asked if any examples of the EMD syntax are available to help learn how 
to create models.  Randy replied that he thought it was a good idea to provide an example.  He 
would work to release some model examples publicly on the IBIS website. 
 
 
MAXIMUM FREQUENCY FOR S-PARAMETER MODEL USED IN CHANNEL SIMULATION 
Masaki KIRINAKA (FICT Limited, Japan) 
(Start 01:27:00, Duration 38:00) 
 
The presentation was given live.  The following is an approximate translation of the 
presentation. 
 
I am Kirinaka of FICT Corporation.  I will give a presentation titled "Maximum Frequency for S-
parameter Model used in Channel Simulation". 
 
Slide 2: 
The purpose of this presentation. Recently, when you try to perform a simulation, it has become 
very convenient to have most of the models available, connect the obtained models, and 
immediately start the simulation.  If the waveform quality is OK, the analysis tends to be 
completed without checking each model's quality.  Therefore, this time, in Channel Simulation 
using IBIS-AMI, we investigated whether each S-parameter model in the analog channel has 
data up to the frequency required for analysis.  We also investigated how to deal with missing 
frequencies in S-parameter models. 
 
Slide 3: 
This is the analog channel for 28 Gbps NRZ transmission.  From left to right, the transmitter 
IBIS-AMI, on-die S-parameter model, package S-parameter model, board S-parameter model, 
AC coupling capacitor S-parameter model, receiver package S-parameter model, on-die S-
parameter model, and IBIS-AMI are connected in this order.  Except for IBIS-AMI, the rest are 
composed of S-parameter models.  We investigated whether the maximum frequency of each 
S-parameter model satisfied the required frequency in this analysis. 
 
Slide 5: 
First, determine the maximum frequency required for the analysis.  It will be the bandwidth of 
the transmitter's output waveform.  Here is a simulation circuit to find the bandwidth. 
A 100Ω termination resistor is connected to the transmitter on-die model of S-parameter, and a 
transient analysis is performed at a repetition frequency of 14 GHz Nyquist frequency of 28 
Gbps NRZ.  Here is the waveform observed at the termination resistor.  The Fourier transform 
result is shown here, and it can be determined that the effective frequency, or bandwidth, that 
constitutes the transmitter output waveform is the third harmonic of 14 GHz, or up to 42 GHz.  
Therefore, to verify the response of the analog channel to this transmitter output waveform, the 
maximum frequency for each S-parameter model should be 42 GHz or higher. 
 
Slide 6: 
Using this maximum frequency of 42 GHz, we checked the analog channel for the 28 Gbps NRZ 
transmission mentioned earlier to see if the maximum frequency of each S-parameter model in 
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the configuration was sufficient.  Only the S-parameter model of AC coupling capacitor had a 
maximum frequency below 10 GHz and did not reach 42 GHz.  So, it is necessary to extrapolate 
to get that S-parameter model to be above 42 GHz. 
 
Slide 7: 
Extrapolation of the original S-parameter of the AC coupling capacitor was performed by the S-
parameter model extraction function of the SI simulator.  Here are the two S21 curves obtained 
for S-parameters above 42 GHz by extrapolation.  The red curve is obtained by the 
extrapolation method that extends the maximum frequency point of the original S-parameter.  
Hereafter, it will be referred to as the constant extrapolation method.  The blue curve is obtained 
by extrapolation by linearly connecting and extending several points around the maximum 
frequency of the original S-parameter.  Hereafter, it will be referred to as the linear extrapolation 
method.  The difference between the two methods at Nyquist frequencies of 14 GHz, 16 GHz, 
and 28 GHz for 28 Gbps, 32 Gbps, and 56 Gbps NRZ transmissions is shown in the figure.  
There is little difference at 14 and 16 GHz, but a large difference at 28 GHz.  Which 
extrapolation method is closer to the actual S-parameters? 
 
Slide 8: 
Now, let's look at the difference between the two extrapolation methods using the eye diagram 
as well.  The left column is based on the constant extrapolation method and the right column is 
based on the linear extrapolation method.  As shown in the S21 comparison earlier, there is little 
difference in the eye waveforms for the 28Gbps and 32Gbps NRZs, but the eye opening is very 
different for the 56Gbps NRZ. 
 
Slide 9: 
We have verified which extrapolation method is closer to the measured S-parameter of the AC 
coupling capacitor by comparing them with the actual measurement results.  As shown in the 
figure on the left, we obtained the measured S-parameter values by taking the difference 
between the measured S-para values of the wiring without the capacitor and that with the 
capacitor. The only difference between the two wirings is the presence or absence of the 
mounting pad portion of the capacitor.  The right figure shows the measured S-parameter of 
both wirings.  The red curve is SDD21 of the wiring without the capacitor, and the blue curve is 
SDD21 of the wiring with the capacitor. 
 
Slide 10: 
Before taking the difference in both S-parameters, we verified by simulation whether this 
difference was due to capacitor loss or the effect of the capacitor mounting pad.  The simulation 
method was based on the original wiring model with capacitor mounting pads shown in Figure 1, 
the model shown in Figure 2, which was created by shorting the mounting pad section with a 
wiring conductor, and the original wiring model without capacitor mounting pads shown in Figure 
3. The effect of the capacitor mounting pad was verified by comparing the S-parameter of the 
two models obtained by simulation.  The right figure shows the S-parameters obtained by 
simulation.  The red curve is the S-parameter of the wiring model without capacitor mounting 
pad in Figure 3, and the blue curve is the S-parameter of the wiring model with capacitor 
mounting pad shorted in Figure 2.  Looking at these data, the difference between the two S-
parameters becomes larger around 24 GHz, and it is assumed that the effect of the capacitor 
mounting pad begins to appear around this frequency.  Therefore, we decided to use the 
measured S-parameter data up to 24 GHz to estimate the SDD21 of the capacitor. 
 
Slide 11: 
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Here is the result of estimating the S-parameter of the capacitor using measured S-parameter 
up to 24 GHz.  The red curve is the measured S-parameter of the wiring without capacitor, the 
blue curve is the measured S-parameter of the wiring with capacitor, and the difference between 
the two, or the S-parameter of the capacitor, is the gray curve.  The S-parameter generated by 
obtaining an approximate formula from this gray curve and extrapolating above 24 GHz is the 
green dotted line. 
 
Slide 12: 
This graph plots the red curve based on the constant extrapolation method mentioned earlier, 
the blue curve based on the linear extrapolation method, and the green curve based on the 
approximation formula, or experimental formula, just obtained.  Up to this point, the 28Gbps 
analysis has used S-parameter based on the linear extrapolation method.  Comparing the linear 
extrapolation S-parameter with the S-parameter from the experimental formula, the two were 
close up to 14 GHz and 16 GHz, but at 42 GHz, the third harmonic of 14 GHz, the S-parameter 
of linear extrapolation showed higher loss by 1.4dB.  As shown earlier, up to 28 Gbps and 32 
Gbps, there was no difference in eye diagram for either the constant or linear extrapolation 
methods, but when the Nyquist frequency becomes 56 Gbps NRZ or 112 Gbps PAM4 at 32 
GHz, the S-parameter of the linear extrapolation method is 0.5 dB larger loss than the S-
parameter of the experimental formula. The simulation results are also expected to be worse. 
Therefore, it is our future challenge to find a way to extrapolate the S-parameter model of the 
AC coupling capacitor to match the S-parameter of the experimental formula in order to improve 
the analysis accuracy. 
 
Slide 13: 
Finally, let me summarize.  We investigated the frequency of each S-parameter model for the 
analog channel in the IBIS-AMI channel analysis.  The S-parameter of the AC coupling 
capacitor was insufficient for the maximum frequency required for the analysis, so it was 
extrapolated by the simulator.  Two different S-parameter models were generated by the 
extrapolation.  Up to 32Gbps, there was almost no difference in eye diagram between the two 
extrapolated models.  At 56 Gbps NRZ (Nyquist frequency of 28 GHz), there was a large 
difference in eye opening between the two models.  So, we investigated which of the two S-
parameter models was closer to the measured data.  The results showed that neither of the two 
models matched the measured data exactly.  Since only two S-parameter models can be 
obtained with the current extrapolation method, we need to find a way to extrapolate the original 
S-parameters to match the measured data in the future. 
 
That concludes my presentation. 
Thank you for your kind attention. 
 
Q&A session: 
Ted Mido said: How we can extrapolate when the model does not cover the necessary 
frequency, like in this case to cover 28 or 56 Gbps, but the capacitor only covers to 10 GHz?  
Kirinaka-san is trying to cover this situation.  Ted asked Randy and Bob for comments if they 
had encountered this situation.  Randy commented that it is a difficult problem to solve, and he 
has not had much experience with solving this issue.  Randy asked if Kirinaka-san always has 
an issue getting better capacitor models from vendors.  He could ask for measurements to a 
larger bandwidth.  Bob commented that this is a difficult problem.  He is surprised that the 
empirical formula doesn’t produce great results, and the best solution is to get measurements to 
a higher frequency. 
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SPIM (STANDARD PI MODEL) IN IBIS 
Kinger CAI (Intel Corp., USA) 
Chi-te CHEN (Intel Corp., USA) 
[Presented by Kinger CAI (Intel Corp. USA)] 
(Start 02:11:00, Duration 23:15) 
 
Synopsis: Presentation agenda as follows: 

• Industry Platform PI Design Challenges 

• Platform PI design Architecture Standardization 
o SPIM – Standard Power Integrity Model 
o SPIM stimulus and target definition 
o FASTPI – Platform PI design Framework 

• Keywords definition for .spim file in BIRD 

• One example .spim file 

• FastPI Roadmap 

• Next Steps 
 
Q&A session: 
Randy Wolff asked Kinger if he sees other companies besides Intel providing similar types of 
power integrity models.  Kinger responded he sees other companies providing some much 
simpler ways with less information or less accurate ways to ask their customers to do platform 
PI signoff.  The purpose is to provide a simple but more accurate way to help the platform 
designer by standardizing the communication and signoff methodology.  There might be some 
inaccuracies that could lead to platform overdesign, but this wastes cost.  They’d like to make 
cost-optimal designs for the performance target.  From the customer side, they are also using 
the signoff methodology with other chipset vendors.  The customers believe the Intel 
methodology is the most accurate and achieves the cost-optimal design, and they’d like it to be 
an industry standard to get similar data from other chipset vendors.  
 
 
[PSIJ SENSITIVITY] IN IBIS 
Kinger CAI (Intel Corp., USA) 
Fern Nee TAN (Intel Corp., USA)  
Chi-te CHEN (Intel Corp., USA) 
[Presented by Kinger CAI (Intel Corp. USA)]  
(Start 02:34:30, Duration 20:15) 
 
Synopsis: Presentation agenda as follows: 

• Background 

• HSIO architecture: Serial & Parallel 

• Status Quo, for jitter analysis 

• New system jitter analysis methodology 

• [PSIJ Sensitivity] in IBIS 

• [PSIJ Sensitivity] application 

• Next Steps 
 
Q&A session: 
Bob Ross commented that he thought this PSIJ sensitivity proposal would be addressed as a 
BIRD before SPIM since it is a simpler proposal. 
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OPEN DISCUSSION AND CLOSING REMARKS 
(Start 02:55:00, Duration 22:00) 

 
Randy asked if any participants were developing IBIS 7.0 models using IBIS 7.0 Interconnect 
Model syntax for modeling packages or on-die interconnect.  Yoshitomi-san at Kioxia was 
considering making a model including IBIS-ISS.  Randy commented that he sees many EDA 
tools supporting the syntax, so now is a good time for model makers to start creating these 
models. 
 
Kobayashi-san asked: In PI simulation, is it possible to model the behavior of the current 
consumption of the die?  Randy commented that Kinger’s proposal for SPIM would be a new 
methodology for modeling the on-die power currents.  Ted Mido asked if one would have to get 
the model from the chip vendor.  Kinger said it gets back to basics.  Intel invented IBIS to 
protect sensitive IP information.  It is likely with any chip vendor that they won’t provide the 
detailed Icc(t) profiles at the transistor level. So, if you want to calculate the power, what will be 
provided is the summed Vcc current and voltage so you can calculate the DC power, and Intel 
will provide the max current.  This helps you design the voltage regulator. 
 
Kinger noted that for the SPIM model, it can cover anything the chip vendor will provide.  The 
template is there, starting with frequency domain.  The strategy is that the detailed on-die PI and 
package design has been well taken care of by the chip vendor.  At the platform level, you only 
need to take care of up to a certain frequency within the design target.  The chip vendor can 
guarantee the voltage waveform at the transistor level is good to meet the committed 
performance in terms of IO rail noise impact. 
 
Ted asked what a system designer can get, such as max voltage variation as a single number, 
but can you get a PWL source that mimics the power rail voltage and current.  Kinger said, 
conversely, you should ask what you need the detailed Icc profile for.  If the chip vendor gives 
you that current profile, then they also need to provide the on-die power grid model and on-die 
cap information.  Then you’d ask what the Vmin at the transistor level is.  This is sensitive 
information that the chip vendor doesn’t want to provide.  For the system level, all the on-die 
and package design is already completed.  You will have no impact from the platform level to 
the package and silicon level. 
 
Ted asked what information the system designer can get with further inquiry.  Kinger said that 
for DC you get the Icc max and average.  This is more for reliability issues, ensuring the 
currents are relatively balanced through the BGA balls, otherwise the worst BGA ball will melt 
down.  SPIM provides the current information at the bump level.  Also, AC simulation tells you 
weighting at the stimulus ports to tell you locations with heavy or light loading in the circuit 
blocks.  Use this unbalanced AC source to run AC simulations in frequency domain to meet the 
impedance target at the observation port. 
 
Kinger added that originally no chip vendor would provide a chip-level model, and IBIS came out 
of that circumstance.  Now there are S-parameters for package models extending the traditional 
IBIS model.  SPIM is similar, providing the AC source at the bump-level and the S-parameter 
from bump to BGA to help customers do the platform level PI design.  Ted summarized that 
SPIM is providing a model that is accurate enough for the need. 
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Randy Wolff thanked everyone for attending the 17th IBIS Summit for Japan.  He noted excellent 
presentations and good discussion.  He thanked the presenters and JEITA for the excellent 
hosting.  He looked forwarding to meeting again next year, hopefully in person.  He noted 
people could reach out to him in person with any questions. 
 
 
NEXT MEETING 
The next IBIS Open Forum teleconference meeting will be held on November 18, 2022.  The 
following IBIS Open Forum teleconference meeting is tentatively scheduled for December 9, 
2022. 

 

======================================================================== 
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 Senior Engineer, The MathWorks, Inc.  
 1 Lakeside Campus Drive 
 Natick, MA 01760 

TREASURER: Bob Ross (503) 246-8048 
bob@teraspeedlabs.com 
Engineer, Teraspeed Labs 
10238 SW Lancaster Road 
Portland, OR 97219 

LIBRARIAN: Zhiping Yang (650) 214-0868 
zhipingyang@google.com 
Sr. Hardware Manager, Waymo 
1600 Amphitheatre Parkway 
Mountain View, CA 94043 

WEBMASTER: Steven Parker (845) 372-3294 
sparker@marvell.com 
Senior Staff Engineer, DSP, Marvell   
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Hopewell Junction, NY 12533-3507 
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POSTMASTER: Curtis Clark 
curtis.clark@ansys.com 
ANSYS, Inc. 
400 Fifth Avenue 
Suite 500 
Waltham, MA 02451 

This meeting was conducted in accordance with SAE ITC guidelines. 

All inquiries may be sent to info@ibis.org.  Examples of inquiries are: 

• To obtain general information about IBIS. 

• To ask specific questions for individual response. 

• To subscribe to or unsubscribe from the official ibis@freelists.org and/or ibis-
users@freelists.org email lists (formerly ibis@eda.org and ibis-users@eda.org): 

o https://www.freelists.org/list/ibis 

o https://www.freelists.org/list/ibis-users 

• To subscribe to or unsubscribe from one of the task group email lists: ibis-
macro@freelists.org, ibis-interconn@freelists.org, ibis-editorial@freelists.org, or ibis-
quality@freelists.org: 

o https://www.freelists.org/list/ibis-macro 

o https://www.freelists.org/list/ibis-interconn 

o https://www.freelists.org/list/ibis-editorial 

o https://www.freelists.org/list/ibis-quality 

• To inquire about joining the IBIS Open Forum as a voting Member. 

• To purchase a license for the IBIS parser source code. 

• To report bugs or request enhancements to the free software tools: ibischk6, tschk2, 
icmchk1, s2ibis, s2ibis2 and s2iplt. 

The BUG Report Form for ibischk resides along with reported BUGs at: 

http://www.ibis.org/bugs/ibischk/  
http://www.ibis.org/ bugs/ibischk/bugform.txt 

The BUG Report Form for tschk2 resides along with reported BUGs at: 

http://www.ibis.org/bugs/tschk/  
http://www.ibis.org/bugs/tschk/bugform.txt 

The BUG Report Form for icmchk resides along with reported BUGs at: 

http://www.ibis.org/bugs/icmchk/  
http://www.ibis.org/bugs/icmchk/icm_bugform.txt 

To report s2ibis, s2ibis2 and s2iplt bugs, use the Bug Report Forms which reside at: 

http://www.ibis.org/bugs/s2ibis/bugs2i.txt  
http://www.ibis.org/bugs/s2ibis2/bugs2i2.txt  
http://www.ibis.org/bugs/s2iplt/bugsplt.txt 

Information on IBIS technical contents, IBIS participants and actual IBIS models are available 
on the IBIS Home page: 

http://www.ibis.org/ 
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mailto:ibis-quality@freelists.org
https://www.freelists.org/list/ibis-macro
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http://www.ibis.org/bugs/ibischk/
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Check the IBIS file directory on ibis.org for more information on previous discussions and 
results: 

http://www.ibis.org/directory.html 

Other trademarks, brands and names are the property of their respective owners. 

  

http://www.ibis.org/directory.html
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SAE STANDARDS BALLOT VOTING STATUS (attendee X; absent -) 

Organization 
Interest 

Category 

Standards 
Ballot 
Voting 
Status 

 
 

Sept. 30, 
2022 

 
 

Oct. 21, 
2022 

 
 

Nov. 4, 
2022 

 
 

Nov. 11, 
2022 

AMD (Xilinx) Producer Inactive - - - - 

Analog Devices (Maxim 
Integrated) 

Producer Inactive - - - - 

ANSYS User Active X X - X 

Applied Simulation Technology User Inactive - - - - 

Aurora System User Inactive - - - X 

Broadcom Ltd. Producer Inactive - - - - 

Cadence Design Systems User Inactive X - - X 

Celestica User Inactive - - - - 

Cisco Systems User Inactive - - - - 

Dassault Systemes User Inactive - - - - 

Google User Inactive - - - - 

Huawei Technologies Producer Inactive - - X - 

Infineon Technologies AG Producer Inactive - - - - 

Instituto de Telecomunicações User Inactive - - - - 

Intel Corp. Producer Active X X X X 

Keysight Technologies User Inactive - - - X 

Luminous Computing General Interest Inactive - - - - 

Marvell Producer Inactive - X - - 

MathWorks User Inactive X X - - 

Micron Technology Producer Active X X X X 

MST EMC Lab User Inactive - - X - 

SerDesDesign.com User Inactive - - - - 

Siemens EDA (Mentor) User Active X X - X 

STMicroelectronics Producer Inactive X X - - 

Synopsys User Active X X X X 

Teraspeed Labs General Interest Active X X X X 

Waymo User Inactive X X - - 

ZTE Corp. User Inactive - - X - 

Zuken User Active X X X X 

 
 = Temporarily not a voting member 
 
Criteria for SAE member in good standing: 

• Must attend two consecutive meetings to establish voting membership 

• Membership dues current 

• Must not miss two consecutive meetings (voting by email counts as attendance) 
Interest categories associated with SAE standards ballot voting are:  

• Users - members that utilize electronic equipment to provide services to an end user.  

• Producers - members that supply electronic equipment.  

• General Interest - members are neither producers nor users.  This category includes, but is not limited to, government, 
regulatory agencies (state and federal), researchers, other organizations, and associations, and/or consumers. 

 


