IBISCHK4 Parser Specification and Behaviors
Revision 0.2
By Michael Mirmak, Intel Corp.

Revised October 7, 2005

	Revision
	Date
	Changes

	0.1
	Oct. 2, 2005
	Initial revision

	0.2
	Oct. 7, 2005
	Corrected R tolerance to 50 ohms; added several new sections plus a table of contents



1IBISCHK4 Parser Specification and Behaviors


31.0
Introduction


32.0
General Limits


33.0
Warning and Error Summary


33.1
[Alternate Package Model]


33.2
[Component] and Related Checks


43.3
[Diff Pin]


43.4
[Driver Schedule]


53.5
[External Circuit] and Related Checks


63.6
[Model Selector]


63.7
[Model Spec]


63.8
[Model] and Related Checks


63.9
[Package Model]


63.10
[Package]


63.11
[Pin Mapping]


73.12
[Pin]


73.13
[Ramp]


73.14
[Receiver Threshold]


73.15
[Row]


83.16
[Series MOSFET]


83.17
[Series Pin Mapping]


83.18
[Series Switch]


83.19
[Submodel Spec]


83.20
[Submodel]


83.21
[Test Data]


83.22
[Test Load]


83.23
[TTxxx]


83.24
Basic Checks


83.25
EBD Files


103.26
Header


103.27
I-V Tables


103.28
Package Matrix


103.29
RLC Data


113.30
Series Elements


113.31
Waveform Checking




1.0 Introduction
The following document summarizes the warnings, errors and basic assumptions of the IBISCHK4 IBIS parser program, based on an analysis of the code.  This document should enable model makers, future specification contributors and model users to better understand how the IBIS specification is actually interpreted through the  parser.
Note that the code used for the analysis is 4.1.1.  

Non-IBIS related bugs reported by the parser – for example, an inability to write files to directories or allocate sufficient memory – have been omitted from this summary. 
Four general types of parser messages are issued: Warnings, Errors, Line-based Warnings and Line-based Errors.  The summaries below preserve this distinction wherever possible.
2.0 General Limits
The following general assumptions are made by the parser in analyzing IBIS files:
1) When analyzing V-t tables for matching to I-V data, no interpolation of the I-V data is assumed.  Mismatches greater than 2% but less than 10% will generate a warning message.  Mismatches greater than 10% will generate an error message.
2) The maximum value of C_comp permitted without warning is 1 nF.

3) The maximum value of package pin capacitance permitted without warning is 1 nF. 

4) The maximum value of package pin inductance permitted without warning is 1 uH. 

5) The maximum value of package pin resistance permitted without warning is 50 ohms. 

6) The maximum value of [Ramp] dt permitted without warning is 1 ms.
3.0 Warning and Error Summary
3.1 [Alternate Package Model]
1) ERROR (LINE) Alternate Package Model has no package models defined

2) ERROR (LINE) Invalid Package Model name 'xxx' is too long.

3) ERROR (LINE) Missing Package Model name

4) ERROR (LINE) Package Model Name Previously Defined("xxx")
5) WARNING (LINE) Alternate Package Model has only one package model defined
3.2 [Component] and Related Checks

1) ERROR Component <xxx> pin <xxx> model <xxx> type <xxx> using [External Model] without corresponding [Diff_Pin] 

2) ERROR Required keyword 'Component' not found

3) ERROR (LINE) column header not found or out of order

4) ERROR (LINE) Data on this line appears to be for the Component keyword, which does not allow data on subsequent lines

5) ERROR (LINE) Data on this line appears to be for the Manufacturer keyword, which does not allow data on subsequent lines

6) ERROR (LINE) Data on this line appears to be for the Package Model keyword, which does not allow data on subsequent lines

7) ERROR (LINE) Duplicate [Alternate Package Models] keyword

8) ERROR (LINE) Duplicate [Series_Switch_Groups] keyword found

9) ERROR (LINE) Duplicate column header 'xxx'

10) ERROR (LINE) Duplicate Diff_Pin keyword found

11) ERROR (LINE) Duplicate Node Declaration keyword found

12) ERROR (LINE) Duplicate Package keyword

13) ERROR (LINE) Duplicate Pin_Mapping keyword found

14) ERROR (LINE) Duplicate Pin keyword found

15) ERROR (LINE) Duplicate Series_Pin_Mapping keyword found

16) ERROR (LINE) Expecting End Alternate Package Models keyword

17) ERROR (LINE) Orphan Component keyword

18) ERROR (LINE) Orphan data line keyword

19) ERROR (LINE) Unable to find column headers after xxx keyword

20) ERROR (LINE) Unexpected End Alternate Package Models keyword

21) ERROR (LINE) Unknown column header 'xxx' or out of order

22) ERROR (LINE) Unknown column header after function_table_group

23) ERROR (LINE) Unknown data after [Alternate Package Models] keyword

24) ERROR (LINE) Unknown data after [End Alternate Package Models] keyword

25) ERROR (LINE) Unknown data after Package keyword

26) ERROR (LINE) Unknown Line after Component Description

27) WARNING (LINE) Component 'xxx' contains a blank character

3.3 [Diff Pin]

1) ERROR (LINE) Bad value for xxx column

2) ERROR (LINE) No Diff_Pin column entry


3) ERROR (LINE) No inv_pin column entry


4) ERROR (LINE) No tdelay_typ column entry


5) ERROR (LINE) No vdiff column entry


6) ERROR (LINE) Too many Diff Pin data columns


7) WARNING Component 'xxx' Diff_Pin 'xxx' is not unique

8) WARNING Component 'xxx' inv_pin 'xxx' is not unique 

9) WARNING (LINE) Suspicious value for xxx column

10) WARNING (LINE) Typ value is not in between Min and Max

3.4 [Driver Schedule]

1) ERROR Model 'xxx': The [Driver_Schedule] has no models defined

2) ERROR (LINE) At least two delays must be specified

3) ERROR (LINE) Driver Schedule Already Defined for this model

4) ERROR (LINE) Driver Schedule Missing model Name


5) ERROR (LINE) Invalid Model Name in Driver Schedule ("xxx"): Reserved Word


6) ERROR (LINE) Model Name ("xxx") previously used in this Driver Schedule


7) ERROR (LINE) Model Name in Driver Schedule is the same as enclosing Model ("xxx")


8) ERROR (LINE) Model Name Over xxx Characters Long

9) WARNING Model 'xxx': The [Driver_Schedule] has only one model defined
3.5 [External Circuit] and Related Checks

1) ERROR [CIRCUIT CALL] Line <xxx> Redundant use of port <xxx>

2) ERROR [Circuit Call] at (line xxx), no node/pin <xxx> in Component xxx
3) ERROR [Circuit Call] at (line xxx), no port <xxx> in [External Circuit] xxx 

4) ERROR [Circuit Call] at (line xxx) first reference pin <xxx> is not declared CIRCUIT CALL in [Pin] section

5) ERROR [Circuit Call] at (line xxx) second reference pin <xxx> is not declared CIRCUIT CALL in [Pin] section

6) ERROR <xxx> is connect to a reserved port

7) ERROR CCALL Line <xxx> A2D Line <xxx> Illegal connection

8) ERROR CCALL Line <xxx> A2D Line <xxx> Illegal connection, 2 analog reference/driver ports <xxx>=<xxx> <xxx>=<xxx> 

9) ERROR Circuit <xxx> Floating User Defined Digital Port <xxx>

10) ERROR Circuit Call Line xxx instantiates External Circuit at xxx with Floating Internal Node <xxx> type xxx 

11) ERROR CMPT <xxx>, [CIRCUIT CALL] at (line xxx) no reference pin (need Signal_pin, Diff_signal_pins, Series_pins)

12) ERROR CMPT <xxx>, [CIRCUIT CALL] at (line xxx) references same pin twice <xxx>

13) ERROR CMPT <xxx>, [Circuit Call] at (line xxx) refererences illegal pin <xxx>

14) ERROR CMPT <xxx>, [Circuit Call] at (line xxx) refererences illegal pin <xxx>

15) ERROR Component xxx Node <xxx>  is analog and digital xxx

16) ERROR Component <xxx> Floating Node <xxx> (1 connection) xxx 

17) ERROR Component <xxx> Floating Pin <xxx> (no connections but used in CIRCIUT CALL)

18) ERROR Component <xxx> Node <xxx> has a digital receiver but no digital driver xxx

19) ERROR Component <xxx> Node <xxx> has a digital driver but no digital receiver xxx

20) ERROR Component <xxx> Node <xxx> has no defined drivers xxx

21) ERROR Component <xxx> Node <xxx> has a analog receiver but no analog driver xxx

22) ERROR Component <xxx> Node <xxx> has a analog driver but no analog receiver xxx

23) ERROR Component <xxx> Node <xxx> Used as Analog and Digital in CIRCUIT CALL(s)

24) ERROR Component <xxx> Pin <xxx> Used as Digital in CIRCUIT CALL(s)(pins are analog)

25) ERROR Component <xxx> Pin <xxx> Used as Digital in CIRCUIT CALL(s)(pins are analog) xxx 

26) ERROR Internal Node <xxx>, External Circuit at xxx is analog and digital

27) ERROR (LINE) No [External Circuit] xxx for [Circuit Call]

28) ERROR (LINE) No [External Circuit] for [Circuit Call] xxx in Component xxx

29) ERROR (LINE) Extra Charaters on PIN line <xxx>

30) ERROR (LINE) Extra Charaters on PIN line <xxx>

31) ERROR (LINE) Illegal parameter <xxx>

32) ERROR (LINE) Missing port or pad name in Port_map

33) ERROR (LINE) Redundant use of port <xxx>

34) ERROR (LINE) Too Many Signal Pins (only two allowed) <xxx>

35) ERROR (LINE) Use of reserved port <xxx> in Port Map

36) WARNING Component <xxx> Node <xxx> has a digital receiver but no obvious digital driver

37) WARNING Component <xxx> Node <xxx> has a digital driver but no obvious digital receiver

38) WARNING Component <xxx> Node <xxx> has a analog receiver but no obvious analog driver

39) WARNING Component <xxx> Node <xxx> has a analog driver but no obvious analog receiver

40) WARNING Component <xxx> Unused Node <xxx> (0 connection) xxx
3.6 [Model Selector]
1) ERROR Model Selector 'xxx' has no models defined

2) ERROR (LINE) Invalid Model Name ("NA") 

3) ERROR (LINE) Invalid Model Selector Name ("xxx")

4) ERROR (LINE) Model 'xxx' already used in this Model Selector

5) ERROR (LINE) Model Name Over xxx Characters Long

6) ERROR (LINE) Model Selector Keyword Missing model name

7) ERROR (LINE) Model Selector Keyword Missing name

8) ERROR (LINE) Model Selector Name Over xxx Characters Long

9) ERROR (LINE) Model Selector Name Previously Defined ("xxx")

10) ERROR (LINE) Orphan Data line

11) ERROR (LINE) Orphan Model Selector keyword

12) WARNING  Model Selector 'xxx' has only one model defined
3.7 [Model Spec]

1) ERROR (LINE) Model Specification Already Defined for this model

2) ERROR (LINE) Unknown Line Among Model Spec Data

3) WARNING (LINE) xxx should not be specified for model type xxx

3.8 [Model] and Related Checks

3.9 [Package Model]

3.10  [Package]

3.11  [Pin Mapping]

1) ERROR (LINE) xxx is an invalid Pin_Mapping column entry

2) ERROR (LINE) Duplicate Pin Mapping Pin

3) ERROR (LINE) Extra data columns on this line 

4) ERROR (LINE) No Pin number

5) ERROR (LINE) No pulldown_ref data

6) ERROR (LINE) No pullup_ref data 

7) WARNING Component xxx  Pulldown Reference xxx is also used as a Pullup Reference

8) WARNING Pulldown Reference xxx is also used as a Pullup Reference
3.12  [Pin]

1) ERROR Component 'xxx' Pin 'xxx' not referenced in Pin Mappings

2) ERROR Pin 'xxx' found in Package_Model 'xxx' Pin_Numbers list not found in Component 'xxx' Pinlist

3) ERROR (LINE) Duplicate Pin 'xxx' 

4) ERROR (LINE) Model name not found

5) ERROR (LINE) Pin not found

6) ERROR (LINE) Signal name not found
3.13  [Ramp]

1) ERROR (LINE) Ramp Already Defined

2) ERROR (LINE) Unknown Line Among Ramp Data
3.14  [Receiver Threshold]

3.15  [Row]

1) ERROR (LINE) [Row] xxx must contain a self-coupled index and entry

2) ERROR (LINE) Duplicate Row column index xxx

3) ERROR (LINE) Excessive data <xxx>, only Index and Value should be specified for a Sparse_matrix

4) ERROR (LINE) Expected xxx columns of Row data for [Row] xxx in Matrix ending previous to this line, found xxx column xxx
5) ERROR (LINE) Expected at least one column of Row data for [Row] xxx in Matrix ending previous to this line

6) ERROR (LINE) Expected Pin <xxx> at matrix row index xxx, found at matrix row index xxx
7) ERROR (LINE) More row data than allowed for this row

8) ERROR (LINE) No Column Index

9) ERROR (LINE) No row data

10) ERROR (LINE) Only xxx columns of data allowed for this Row

11) ERROR (LINE) PIN NUMBER string too long

12) ERROR (LINE) Repeated ROW <xxx>

13) ERROR (LINE) This Row Column Index defines an entry in the lower matrix triangle

14) ERROR (LINE) Unable to find Pin <xxx>in Package Model Pin_Number list

15) ERROR (LINE) Unknown PIN NUMBER

16) WARNING (LINE) Suspicious row data
3.16  [Series MOSFET]

3.17  [Series Pin Mapping]

3.18  [Series Switch]

3.19  [Submodel Spec]

1) ERROR Submodel xxx  Empty Submodel Spec

2) ERROR (LINE) Sub Model Specification Already Defined for this sub model

3) ERROR (LINE) Unknown Line Among Sub Model Spec Data
3.20  [Submodel]

1) ERROR SubModel xxx  Both Pullup and Pulldown cannot be specified when Off_delay is specified

2) ERROR (LINE) [Submodel Spec] should be specified before other keywords for a model

3) ERROR (LINE) [GND Pulse Table] Already Defined

4) ERROR (LINE) [POWER Pulse Table] Already Defined 

5) ERROR (LINE) Invalid Sub Model Name ("xxx")

6) ERROR (LINE) Orphan Sub Model keyword 

7) ERROR (LINE) Sub Model Keyword Missing name 

8) ERROR (LINE) Sub Model Name Over xxx Characters Long

9) ERROR (LINE) Sub Model Name Previously Defined ("xxx")

10) ERROR (LINE) Unknown Line Among Sub Model Data
3.21  [Test Data]

3.22  [Test Load]

3.23  [TTxxx]

1) ERROR (LINE) TTgnd Max value should be > 0

2) ERROR (LINE) TTgnd Min value should be > 0

3) ERROR (LINE) TTgnd Typical value should be > 0

4) ERROR (LINE) TTpower Max value should be > 0

5) ERROR (LINE) TTpower Min value should be > 0

6) ERROR (LINE) TTpower Typical value should be > 0

7) WARNING TTgnd typ value is not in between Min and Max

8) WARNING TTpower typ value is not in between Min and Max
3.24  Basic Checks

3.25  EBD Files

1) ERROR Component 'xxx' not found in file 'xxx'

2) ERROR Ebdfile 'xxx' recursively references the component xxx in the calling Ebd file 'xxx'

3) ERROR EBD Model 'xxx' has no paths defined

4) ERROR Length of Pin 'xxx' referenced for Component 'xxx' is too long

5) ERROR No Pin Numbers names found 

6) ERROR Number of Pins <xxx> not the same as count of Pin Numbers names found <xxx>

7) ERROR Path xxx or a branch does not terminate after NC

8) ERROR Path Descriptor 'xxx' has no segments

9) ERROR Pin 'xxx' not found on Component 'xxx' in file 'xxx'

10) ERROR Pin 'xxx' used in Path 'xxx' not defined

11) ERROR Pin 'xxx' was not referenced on any Electrical Path

12) ERROR Pin 'xxx' was referenced xxx times on Electrical Paths

13) ERROR Pin 'xxx' was referenced on Electrical Paths but is implicitly connected to a power or a gnd plane

14) ERROR Reference Designator 'xxx'refers to the Component 'xxx' itself being defined

15) ERROR Reference Designator 'xxx'used in Path'xxx'not defined

16) ERROR Required End_Board_Description keyword not found 

17) ERROR Required keyword Pin_List not found 

18) ERROR (LINE) Bad Number_of_Pins value 

19) ERROR (LINE) Blank Number_of_Pins value 

20) ERROR (LINE) Component name 'xxx' too long. Will be truncated

21) ERROR (LINE) Detected previous unterminated Forks

22) ERROR (LINE) Detected an orphan 'Node' subparam 

23) ERROR (LINE) Detected previous unterminated Forks

24) ERROR (LINE) Detected the start of an orphan 'Endfork'

25) ERROR (LINE) Detected the start of an orphan 'Fork'

26) ERROR (LINE) Detected the start of an orphan 'NC'

27) ERROR (LINE) Detected the start of an orphan R/L/C section 

28) ERROR (LINE) Duplicate Path_Description 'xxx'

29) ERROR (LINE) Duplicate Reference Designator 'xxx'

30) ERROR (LINE) Duplicate 'xxx' keyword found

31) ERROR (LINE) Duplicate [Number of Pins] keyword 

32) ERROR (LINE) Duplicate [Pin List] keyword found 

33) ERROR (LINE) Duplicate Number_of_Pins keyword 

34) ERROR (LINE) Duplicate Pin <xxx>

35) ERROR (LINE) Empty Fork/Endfork found 

36) ERROR (LINE) Endfork found without enclosing Fork 

37) ERROR (LINE) Extraneous data on 'xxx' line

38) ERROR (LINE) Filename 'xxx' too long. Will be truncated

39) ERROR (LINE) Invalid Node specified. Missing '.' 

40) ERROR (LINE) Invalid filename 'xxx'. It has no extension

41) ERROR (LINE) More Pin Numbers names than Number of pins 

42) ERROR (LINE) No Component name found 

43) ERROR (LINE) No filename found 

44) ERROR (LINE) No Pin_name found 

45) ERROR (LINE) No Pin Name found after Pin subparam 

46) ERROR (LINE) No ref_designatior. pin found after Node subparam 

47) ERROR (LINE) No Reference Designator name found 

48) ERROR (LINE) No signal_name found 

49) ERROR (LINE) Number_of_Pins = 0 

50) ERROR (LINE) Orphan Electrical Board Description keyword 

51) ERROR (LINE) Reference Designator 'xxx' refers to the Component 'xxx' itself being defined

52) ERROR (LINE) Reference Designator name 'xxx' too long. Will be truncated

53) ERROR (LINE) signal_name column header not found  

54) ERROR (LINE) signal_name too long. will be truncated  

55) ERROR (LINE) Unable to find 'signal_name' after [Pin List] keyword  

56) ERROR (LINE) Unexpected '/' found  

57) ERROR (LINE) Unexpected '=' found  

58) ERROR (LINE) Unexpected data after signal_name  

59) ERROR (LINE) Unknown data after component name  

60) ERROR (LINE) Unknown file extension 'xxx'.  Should be '.ibs' or '.ebd'

61) ERROR (LINE) Unknown token found 'xxx'

62) ERROR (LINE) Unrecognized data after 'signal_name'  

63) WARNING Pin 'xxx' was referenced on Electrical Paths but is implicitly connected to a power or a gnd plane

64) WARNING (LINE) Found a Pin Name 'xxx' containing '/'. Possible syntax ERRor 

65) WARNING (LINE) Found a Pin Name 'xxx' containing '='. Possible syntax ERRor 

66) WARNING (LINE) Found a Pin Name 'xxx'. Possible syntax ERRor  

67) WARNING (LINE) Found a Node 'xxx'. Possible syntax error 

68) WARNING (LINE) Found a Node 'xxx' containing '/'. Possible syntax error

69) WARNING (LINE) Found a Node 'xxx' containing '='. Possible syntax error 

70) WARNING (LINE) Suspicious Number_of_Pins value  
3.26  Header

1) ERROR (LINE) Duplicate Copyright keyword

2) ERROR (LINE) Duplicate Date keyword

3) ERROR (LINE) Duplicate File_name keyword

4) ERROR (LINE) Duplicate File_Rev keyword

5) ERROR (LINE) Duplicate IBIS_Ver keyword

6) ERROR (LINE) Duplicate Notes keyword

7) ERROR (LINE) Duplicate Source keyword

8) ERROR (LINE) File_name 'xxx' must contain one period

9) ERROR (LINE) IBIS_Version must be first keyword

10) ERROR (LINE) Illegal IBIS_Version 'xxx'

11) ERROR (LINE) Orphan File Header keyword
3.27  I-V Tables

3.28  Package Matrix

3.29  RLC Data

1) ERROR (LINE) L and C must be specified when Len != 0

2) ERROR (LINE) C should not be less than zero

3) ERROR (LINE) Duplicate C sub param in R/L/C section

4) ERROR (LINE) Duplicate L sub param in R/L/C section

5) ERROR (LINE) Duplicate Len sub param in R/L/C section

6) ERROR (LINE) Duplicate R sub param in R/L/C section

7) ERROR (LINE) Empty R/L/C section found

8) ERROR (LINE) L should not be less than zero

9) ERROR (LINE) Len should be specified before C

10) ERROR (LINE) Len should be specified before L

11) ERROR (LINE) Len should be specified before R

12) ERROR (LINE) Len should not be less than zero

13) ERROR (LINE) Premature end of R/L/C section. Trailing '/' missing

14) ERROR (LINE) R should not be less than zero
3.30  Series Elements

1) ERROR Model xxx [Series_MOSFET] is not allowed in conjunction with the [Off] keyword

2) ERROR Model xxx xxx No series data found

3) ERROR Model xxx xxx Rl_series cannot be specified if L_series is not specified

4) ERROR Model xxx xxx Rc_series cannot be specified if C_series is not specified

5) ERROR Model xxx xxx Lc_series cannot be specified if C_series is not specified

6) ERROR (LINE) xxx Series Info Already Defined for this model

3.31  Waveform Checking

1) WARNING  Model 'xxx' : xxx VI curves cannot drive through Vmeas= xxx V given load Rref= xxx Ohms to Vref= xxx V

2) WARNING  Model 'xxx' : xxx AC xxx Endpoints (xxx V, xxx V) not within xxx V (xxx %) of (xxx V, xxx V) on VI curves for xxx Ohms to xxx V

3) WARNING  Model 'xxx' : xxx AC xxx Endpoints (xxx V, xxx V) *ARE* WITHIN   xxx V (xxx %) of (xxx V, xxx V) on VI curves for xxx Ohms to xxx V

4) WARNING  Model 'xxx' : Currents <> 0.0mA in 'Pullup' for Open_drain/Open_sink device

5) WARNING  Model 'xxx' : Currents <> 0.0mA in 'Pulldown' for Open_source device

6) WARNING  Model xxx data is non-monotonic
7) ERROR Require at least 2 Data Points for xxx Waveform Beginning at Line xxx
8) ERROR (LINE) xxx specified after beginning of timing data

9) ERROR (LINE) Duplicate definition for xxx

10) ERROR (LINE) Invalid xxx line

11) ERROR (LINE) More than xxx data points provided for xxx table

12) ERROR (LINE) More than 100 xxxs are defined

13) ERROR (LINE) Sub Parameters are not allowed in Golden Waveforms

14) ERROR (LINE) Time value did not increase

15) ERROR (LINE) Unknown Line Among xxx Data
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