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� What is IBIS?
� IBIS Organization

� The IBIS Open Forum

� Open Forum members

� IBIS and DASC
� Timeline

� VHDL-AMS Specification whishes
� Backup

� IBIS Model Format

� IBIS Links to *-AMS Models
� Technical Vision of IBIS<->AMS relationship

� A Related Specification: ICM
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I I/O

B Buffer

I Information

S Specification
· IBIS is a universal standard for describing the analog behavior of 

digital device buffers using data in ASCII text format

· Started in the early 90s to promote tool-independent I/O models 
for system-level signal integrity work

· IBIS 3.2 is standardized: ANSI/EIA-656-A and IEC 62014-1

· IBIS 4.1 incorporates links to VHDL-AMS and Verilog-AMS 

http://www.eigroup.org/ibis/
http://www.ibis-information.org/

IBIS files are not really models, they just contain the data that will be 

used by the simulation tool’s behavioral models and algorithms
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� “ IBIS Specification Committee”
� Informally, the IBIS Open Forum
� Manages IBIS, ICM (IBIS Interconnect Modeling) 

specifications

� Self-financed, through member entity dues

� Part of the GEIA SSTC
� GEIA = Government Electronics & IT Association

� SSTC = Systems, Standards and Technology Council
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� Primary Responsibilities
� Manage changes to the ICM and IBIS specifications

� Latest IBIS revision is 4.1, approved January 2004
� IBIS 3.2 in wide use, with IBIS 4.0 ramping up

� Maintain IBIS “ Golden Syntax Parser” (closed source software)
� IBIS 4.1 parser now being finalized

� Maintain ICM “ Golden Syntax Parser” (open source)
� ICM 1.0 with parser released Q4’03

� Foster technical advances and support user base

� Working Practices
� Meets every three weeks via teleconference
� Members may vote on specification changes

� Hold several annual summits in US and Europe
� Annual elections held during DAC in June
� Four subcommittees:

� Cookbook, Futures, Model Review, Quality
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· Twenty-three members in 2004

· Trending to over 30 members in 2005
· New: Actel, Agere, AMD, Fluent, ICS, Silego, Silicon 

Image, Xilinx…

• NEC 
• Panasonic (Matsushita) 
• Samtec
• Siemens
• Sigrity
• Signal Integrity Software 
• Synopsys
• TDA Systems
• Teraspeed Consulting Group
• Texas Instruments
• Zuken

• Ansoft 
• Applied Simulation Technology
• Cadence Design Systems
• Cisco
• Freescale
• Hitachi ULSI Systems
• Huawei
• IBM
• Intel
• LSI Logic
• Mentor Graphics
• Micron
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· IBIS 4.1 incorporates multi-lingual extensions
· VHDL-AMS
· Verilog-AMS
· Berkeley SPICE 3F5

· New IBIS keywords link to external code
· IBIS port structure with *-AMS content

· IBIS Open Forum interested in P1076.1 WG liaison
· Buffer and SI analysis are growing applications for *-AMS

· Interest in cross-domain (electrical, thermal) analysis
· Work with DASC in supporting user-education efforts 

Relationship would have mutual benefits:
• IBIS can provide feedback on *-AMS language features
• Drive adoption by buffer design, SI communities
• Keep IBIS “ in touch” with latest *-AMS revisions, trends
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IBIS 4.2
Proposal

ICM 1.1
Proposal

IBIS 4.0
Cookbook

ICM 1.1
Approval

ICM 
Cookbook

IBIS 4.2
Approval
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IBIS 4.1
Parser

today
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· Built-in lookup table functions
· For ease of use, need something similar to Verilog-AMS 

$table_model function
· Multi dimensional (up to 4D)
· Options for different interpolations (linear, spline, etc…)

· Resetable integration function
· ‘integ integrates with respect to the entire simulation time, 

starting at t=0
· In some cases it is desirable to reset the integral when a 

certain event happens and start over at t=event
· Need help with supporting both *-AMS languages

· VHDL-AMS and Verilog-AMS have similar capabilities and 
uses, but not too many simulators support both languages

· IC vendors may need to release models in both languages
· Automatic translators could help a great deal
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| * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
|
[ I BI S Ver ]       3. 2
[ Fi l e Name]      exampl e. i bs
[ Fi l e Rev]       0. 00
[ Dat e]           11/ 12/ 2004
[ Sour ce]         Fr om si l i con l evel  SPI CE model  at  I nt el  Cor por at i on.
[ Not es]          The f ol l owi ng i nf or mat i on i s an exampl e onl y
[ Di scl ai mer ]     Thi s i nf or mat i on i s f or  model i ng pur poses onl y.
[ Copyr i ght ]      Copyr i ght  2004,  I BI S Open For um,  Al l  Ri ght s Reser ved.
|
| * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
|
[ Component ]      EXAMPLE
[ Manuf act ur er ]   Them Cor por at i on
[ Package]        
|                t yp             mi n             max
R_pkg 0. 000Ohm        0. 000Ohm        0. 000Ohm        
L_pkg 0. 00H           0. 00H           0. 00H           
C_pkg 0. 00F           0. 00F           0. 00F           
|
| * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
|
[ Pi n]   s i gnal _name  model _name              R_pi n  L_pi n  C_pi n
1      Dat a         EMP_B0I 0P1F1F4P55890
2      Reset         EMP_B0I 0P1F1F4P55890
|
| * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *



� �� �� � � �

	

03/09/05
http://www.eigroup.org/ibis/
*Other brands and names are the property of their respective owners

Page 13

� ; � "  � � 
 � 
 � � 
# � � � � 
<� � � 	 .=

| * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
|
[ Model ]         EMP_B0I 0P1F1F4P55890
Model _t ype     I / O
|
Vi nl = 800. 000mV
Vi nh = 2. 000V
Vmeas = 1. 500V
Cr ef = 0. 000F
|
|                             t yp                 mi n            max
|
C_comp                      2. 500pF             2. 000pF         3. 000pF
[ Vol t age Range]              3. 300V              3. 135V          3. 465V
[ Power  Cl amp Ref er ence]      5. 000V              4. 750V          5. 250V
[ Temper at ur e Range]         50. 0               100. 0             0. 0
|
| * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
|
[ Pul l down]
|
|        Vol t age            I ( t yp)              I ( mi n)              I ( max)
|

- 3. 30000000E+0   - 256. 26000000E- 6   - 212. 20000000E- 6   - 300. 60000000E- 6
- 2. 24000000E+0   - 428. 37000000E- 6   - 346. 23000000E- 6   - 526. 48000000E- 6

………

03/09/05
http://www.eigroup.org/ibis/
*Other brands and names are the property of their respective owners

Page 14

� 
 � � 
 � ; � "  � � 
> � � � � 	 � � � 
 	 � 
 � # �

| * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ Ext er nal  Ci r cui t ]  BUFF- VHDL

Language    VHDL- AMS

|

|  Cor ner     cor ner _name   f i l e_name       c i r cui t _name ent i t y( ar chi t ect ur e)

Cor ner       Typ           buf f er _t yp. vhd buf f er b( buf f er _i o_t yp)

Cor ner       Mi n           buf f er _mi n. vhd buf f er b( buf f er _i o_mi n)

Cor ner       Max           buf f er _max. vhd buf f er b( buf f er _i o_max)

|

|  Par amet er s Li s t  of  par amet er s

Par amet er s  del ay r at e pr eemphasi s

|

|  Por t s      Li st  of  por t  names ( i n same or der  as i n VHDL- AMS)

Por t s       A_si gnal  A_pur ef A_pdr ef A_pcr ef A_gcr ef A_cont r ol

Por t s       D_dr i ve D_enabl e D_r ecei ve      

|

[ End Ex t er nal  Ci r cui t ]
| * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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· Behavioral buffer models written in VHDL-AMS 
models are slowly becoming available
· A basic IBIS equivalent using : I-V, V-t, tables

· http://www.eda.org/pub/ibis/summits/jun03a/muranyi1.pdf

· http://www.eda.org/pub/ibis/summits/jun03b/IBIS_basic_IO.vhd

· A modified version demonstrates how multiple V-t 
tables can make the basic model more accurate
· http://www.eda.org/pub/ibis/summits/jun03b/IBIS_multiVt_IO.vhd

· Differential and pre/de-emphasis versions also available
· http://www.eda.org/pub/ibis/summits/oct03/muranyi.pdf

· http://www.eda.org/pub/ibis/summits/feb04a/muranyi2.pdf

· http://www.eda.org/pub/ibis/summits/apr04/muranyi.zip

· http://www.eda.org/pub/ibis/summits/feb04a/IBIS_diff.vhd
· http://www.eda.org/pub/ibis/summits/apr04/IBIS_PreDe.vhd
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· IBIS originally consisted of two aspects
· Device model behavioral data: V-t, I-V tables, etc.

· Behavior is a “snapshot” at certain conditions (Temp, etc.)

· Interface specs, for user automation: Vinh, Vmeas, etc.
· Power supply information fits in both categories

· As industry goes to AMS, some of IBIS redundant
· Behavioral modeling concepts in IBIS expanded in AMS
· AMS much more flexible, includes non-electrical areas

· Second aspect of IBIS still very useful
· AMS primarily describes device design behavior

· Evaluation criteria may or may not be included with AMS data

· Still exists a need for standard SI “ wrapper” around AMS
· Should include evaluation criteria with AMS model
· Would help user judge device performance in system
· IBIS serves this need – user-defined spec parameters coming…
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� ICM = IBIS Interconnect Modeling Specification 
� Standard text format for interconnect modeling data
� “ Interconnect” can be connectors, cables, PCB traces 

or even a IC packages, or on-die interconnects
� Defines structure as path between “ sections”
� Defines the electrical data for each section
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