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IBIS QUALITY SPECIFICATION 
R e v i s i o n  1 . 1 a r ( d ra f t )  

0 2  J u n e  2 0 0 9  
 
Purpose 
This docu m ent  is a sp ecif icat ion cover ing  st andar ds and m et hodol og y  t o enhance t he q u al it y  of  
el ect r onic com p onent  m odel  f il es p r odu ced in conf or m ance wit h t he AN SI/E IA-656-A I/O  B u f f er  
Inf or m at ion Sp ecif icat ion ( IB IS) . Mor e inf or m at ion on t he IB IS sp ecif icat ion can b e f ou nd on t he 
IB IS web  p ag e: 
 ht t p ://www.eig r ou p .or g /ib is/def au l t .ht m  
The p u r p ose of  t he IB IS Sp ecif icat ion is t o p r ovide a st andar d f or  m odel  dat a ex chang e and t h
enhance t he val u e of  m odel ing  and sim u l at ion. 
The p u r p ose of  t his IB IS Q u al it y  Sp ecif icat ion is t o p r ovide a st andar d f or  val idat ing  m odel  dat a 
ag ainst  t he IB IS Sp ecif icat ion and a m eans of  ob j ect ive m easu r es of  cor r el at ing  m odel  sim u l at ion 
r esu l t s wit h m easu r em ent s or  ot her  m odel  sim u l at ions. B y  p r oviding  st andar ds f or  val idat ing , 
cor r el at ing , and r ep l icat ing  sim u l at ion r esu l t s we seek  t o enhance t he val u e of  m odel ing  and 
sim u l at ion. 
N eit her  st andar d is a m eans, b y  it sel f , f or  g u ar ant eeing  q u al it y . The q u al it y  of  m odel s and 
sim u l at ions ar e l ar g el y  t he r esu l t  of  m ar k et  f or ces. St andar ds ser ve t o enhance t he ex chang e of  dat a.
This IB IS Q u al it y  Sp ecif icat ion is int ended t o su p p l em ent  ex ist ing  su p p or t  m echanism s f or  
p r odu cer s of  IB IS f il es. E m ail  r ef l ect or s f or  IB IS com m u nit y  su p p or t  ar e op en t o t he p u b l ic. The 
IB IS O p en For u m  al so of f er s a FRE E  Model  Review Ser vice: 

IB IS Model  Review: If  y ou  ar e devel op ing  an IB IS m odel  and wou l d l ik e t o have y ou r  
m odel  r eviewed, y ou  m ay  send y ou r  m odel  [t o t he em ail  addr ess f ou nd on t he IB IS Su p p or t  
web  p ag e]. This is a conf ident ial  and FRE E  ser vice p r ovided b y  t he IB IS Model  Review 
com m it t ee com p r ised of  a nu m b er  of  E DA vendor s. Feedb ack  ab ou t  t he m odel  wil l  onl y  b e 
p assed t o t he r eq u est or  of  t his ser vice. Model  Review Ser vice is int ended f or  u se b y  IC 
MAN U FACTU RE RS O N L Y  ( l ar g e or  sm al l ) . 

Det ail s on t he em ail  r ef l ect or s and m odel  r eview ser vice ar e descr ib ed at  t he web  U RL  g iven
ab ove.
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R ev i si on  H i st ory  
1.0a 31-m ar -2004 B ob  H al l er  Init ial  ver sion 
1.0b  04-j an-2005 Mik e L aB ont e Review u p dat e 
1.0c 15-f eb -2005 Mik e L aB ont e Review u p dat e 
1.0d 08-m ar -2005 Mik e L aB ont e Review u p dat e 
1.0e 05-ap r -2005 B ob  H al l er  Review u p dat e 
1.0f  12-ap r -2005 Mik e L aB ont e Review u p dat e 
1.0g  02-au g -2005 Mik e L aB ont e Review u p dat e 
1.1a 14-au g -2006 Moshiu l  H aq u e Modified section 1, 2, 3, 4 and 5 with 

the new I Q  nu m b er ing  schem e 
A dded " Receiv er  Thr eshol d"  as an op tional  
r eq u ir em ent in section 4 

1.1b  31-oct -2006 Mik e L aB ont e Conver t  t o MSW or d f or m at . 
1.1c 27-nov-2006 Mik e L aB ont e Review u p dat e 
1.1d 12-dec-2006 Mik e L aB ont e Review u p dat e 
1.1e 09-j an-2007 Mik e L aB ont e For m at t ing . Mor e f or m at t ing  wor k  needed 

b eg inning  at  4.3.10. 
1.1f  23-j an-2007 Mik e L aB ont e Chang e “ex em p t ion” t o “ex cep t ion”. 
1.1g  6-f eb -2007 Mik e L aB ont e Chang es t o sect ion 2.1. 
1.1h 13-f eb -2007 B ob  Ross/Moshiu l  

H aq u e 
Added det ail  ex p l anat ion r eg ar ding  “X” in sect ion 
2.1 

1.1i 20-f eb -2007 K im  
H el l iwel l /Mik e 
L aB ont e 

Chang es t o 4.1.3 and 4.1.4. Rest or e IB ISCH K  
N O TE S f r om  5-j u l -2005 ver sion. 

1.1j  20-f eb -2007 Mik e L aB ont e Chang es f r om  20-f eb -2007 m eet ing . 
1.1k  27-f eb -2007 Mik e L aB ont e E x t ended P u r p ose t o discu ss IB IS su p p or t . 
1.1l  26-m ar -2007 Mik e L aB ont e Rep l aced 4.1.4 and 4.3 wit h m at er ial  f r om  David 

B anas. Chang e 3.1.3 t o IQ 1. 
1.1m  30-m ar -2007 Mik e L aB ont e Chang e l im it s in 3.1.2 and add ib ischk  not es.
1.1n 16-ap r -2007 K im  H el l iwel l , 

Mik e L aB ont e 
Chang es t o 3.1.2, 3.1.3, 3.1.4 ( del et ed) , and 3.2.1.

1.1o 24-ap r -2007 K im  H el l iwel l , 
Mik e L aB ont e 

Su g g est  Ter m inat or  m odel  in 3.2.1. Mer g e 3.2.5 
int o 3.2.4. Del et ed 3.1.3, 3.2.2, 3.2.3, 3.2.5. 

1.1p  3-May -2007 Mik e L aB ont e U p dat ed 3.2.5 and 3.3.2. Del et ed 3.3.1. 
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1.1q  21-May -2007 Roy  L event hal , 
Mik e L aB ont e 

Fix ed RL C r eq u ir em ent  in 3.2.5. N ew t ex t  f or  
3.3.2. Del et ed 3.3.3. Chang ed 3.3.4 t o r eq u ir e a 
com m ent  f or  ex cep t ions. 

1.1r  18-J u n-2007 Moshiu l  H aq u e, 
Mik e L aB ont e 

3.3.4 b ecom es L E VE L  2. Del et ed 3.4.1. Inser t ed 
3.4.3 and 3.4.4. 

1.1s 19-J u n-2007 Mik e L aB ont e Sm al l  chang es t o 3.4.3 and 3.4.4. 
1.1t  10-J u l -2007 Mik e L aB ont e Del et ed 3.4.2. Renu m b er ed so t hat  [Model  

Sel ect or ] check s ar e in new sect ion 4, al l  
su b seq u ent  sect ions r enu m b er ed. 

1.1u  30-J u l -2007 B ob  Ross, Roy  
L event hal , Mik e 
L aB ont e 

Revisions t o 5.1.1, 5.1.7, and 5.1.8. Del et ed 5.1.2 
and 5.1.9 t hr ou g h 5.1.12. 

1.1v 14-Au g -2007 Mik e L aB ont e, Roy  
L event hal  

Revisions t o 5.1.7, 5.1.8, 5.2, and 5.2.2. Del et ed 
5.2.1, 5.2.3, and 5.2.4. 

1.1x  11-Sep -2007 Mik e L aB ont e U p dat ed 5.2.2, 5.2.5, 5.2.6, and 5.2.22. Del et ed 
5.2.7 and 5.2.8. Fu r t her  edit s t o 5.2.2 f r om  Roy  
L event hal . 

1.1y  11-Dec-2007 Roy  L event hal , 
Mik e L aB ont e 

5.2.2, 5.2.18. 5.2.3, 5.2.4, 5.2.7, 5.2.8, 5.3.4 
u p dat ed, 5.2.17, 5.3.3 m ar k ed f or  del et ion. Fix ed 
swap p ed M &  S in 5.3.17. 

1.1z  15-J an-2008 Mik e L aB ont e 5.2.16, 5.2.18 u p dat ed. N ot es r em oved f r om  5.2.21 
&  5.2.13. 

1.1aa 22-J an-2008 Mik e L aB ont e Chang e al l  “dat asheet ” t o “dat a sheet ”. Chang e 
som e check  t it l es t o “p r esent  and m at ches dat a 
sheet ”. Chang e 5.1.4 f r om  “cor r ect ” t o 
“r easonab l e”. Mer g ed “p r esent ” check s and 
“cor r ect ” check s f or  [Receiver  Thr eshol ds]. Minor  
edit or ial  chang es. 

1.1ab  29-J an-2008 Mik e L aB ont e W or ding  chang es in 5.2.18, 5.2.20, 5.2.24. 
1.1ac 20-Feb -2008 Mik e L aB ont e Cl eanu p  of  5.3, 5.3.1 m ar k ed f or  del et ion, 5.3.2 

cl ar if ied. 
1.1ad 17-Mar -2008 Mik e L aB ont e 5.2.5 cl ar if ied. 5.3.4, 5.3.5, 5.3.6, and 5.3.7 

u p dat ed. 
1.1ae 29-Ap r -2008 Mik e L aB ont e Add G  desig nat or . 
1.1af  15-J u l y -2008 Mik e L aB ont e 5.2.9 cl ar if ied. 5.2.10, 5.2.11, 5.2.12 m ar k ed f or  

del et ion. 
1.1ag  16-J u l y -2008 Mik e L aB ont e U p dat e 5.2.16. Add 5.2.17. Chang e 5.3.2-10

t o L E VE L  2. U p dat e 5.3.8-10. Add 5.3.11. 
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1.1ah 26-Au g -2008 Mik e L aB ont e Cl ar if icat ions t o 5.2.12-15. 
1.1ai 30-Sep -2008 Mik e L aB ont e 5.3.13 and 5.4.5 u p dat ed. 5.3.17, 5.4.1, 5.4.3, and 

5.4.4 m ar k ed f or  del et ion. 
1.1aj  18-N ov-2008 Mik e L aB ont e 5.5.1, 5.5.3, 5.5.5 and 5.5.9 m ar k ed f or  del et ion.  

5.5.7 and 5.5.8 cl ar if ied. 
1.1ak  6-J an-2009 Mik e L aB ont e Del et ed it em s m ar k ed f or  del et ion. Check s ar e now 

r enu m b er ed. 
1.1al , 
1.1am  

17-Mar -2009 Mik e L aB ont e 5.3.10, 5.3.11, 5.4.1 t hr ou g h 5.4.4 u p dat ed. 5.6, 
5.6.1, and 5.6.2 added f r om  6.1 and 6.3..1 u p dat ed. 
6.2 and 6.3 del et ed. O u t l ine nu m b er ing  f or m at  
r ep air ed. N O TE : Chang es f or  1.1al  and 1.1am  ar e 
l ist ed her e. 

1.1an 07-Ap r -2009 Mik e L aB ont e, 
Moshiu l  H aq u e 

6.1 t ex t  m oved t o 5.1.2. Sect ion 7 m ost l y  r ewr it t en. 
1.2.2 and 1.2.3 u p dat ed. L VDS cl ar if icat ion added 
t o 5.4.1. Al l  of  sect ion 6 is now em p t y , m ar k ed f or  
del et ion. 

1.1ao 21-Ap r -2009 Mik e L aB ont e Com p l et el y  del et ed sect ion 6. Del et ed sect ion 8, 
m oved docu m ent at ion r eq u ir em ent s t o sect ion 1. 
N ot e: “Cor r el at ion” was sect ion 7 and is now 
sect ion 6. 

1.1ap  15-May -2009 Mik e L aB ont e Cl ar if ied p l acehol der  st at u s of  t he IQ 4 l evel . 
Rep l aced t ex t  of  1.4. Del et ed 5.5.3 ( [Ram p ] dV vs. 
su p p l y  vol t ag e) , so t hat  check s 5.5.4 and 5.5.5 ar e 
now 5.5.3 and 5.5.4. W hat  is now 5.5.3 was a V
t ab l e endp oint s vs. [Ram p ] dV check , now r ep l aced 
wit h a new I-V t ab l e vs. [Ram p ] dV check . 
Ref er ence t o 5.5.7 r ep l aced wit h m et hod 
descr ip t ion t ex t  in what  is now 5.5.4. 

1.1aq  19-May -2009 Mik e L aB ont e U p dat ed 1.1.5 and 1.4. Som e edit or ial  cl eanu p .
1.1ar  02-J u n-2009 Mik e L aB ont e E dit or ial  cl eanu p . 
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1. IB IS  Q u a l i t y  De si g n a t o r  
The q u al it y  of  an IB IS f il e can b e det er m ined b y  check ing  it s dat a f or  cor r ect ness, and b y  
cor r el at ing  t he dat a t o a r ef er ence. Cor r ect ness is def ined as conf or m ing  t o a desig nat ed ver sion of  
t he IB IS Sp ecif icat ion and t he com p onent  dat a sheet . A nu m b er  of  individu al  check s ar e 
p er f or m ed, and t he over al l  f il e q u al it y  is r ep r esent ed wit h a desig nat or  su ch as “IQ 3S”, f or  
ex am p l e, which wou l d indicat e t hat  dat a f or  b asic sim u l at ion and t im ing  anal y sis have b een 
check ed, and t he IB IS m odel  has b een cor r el at ed t o a r ef er ence sim u l at ion. The su m m ar y  IB IS 
Q u al it y  desig nat or  is em b edded in t he IB IS f il e as a com m ent  or  in t he [N ot es] sect ion 
1.1. IB IS  Q u a l i t y  L e v e l  De f i n i t i o n s 
The q u al it y  l evel  is def ined as a com b inat ion of  cor r ect ness check s and cor r el at ion check s. The 
cor r ect ness l evel  is a nu m b er , and ot her  sp ecial  desig nat ions su ch as cor r el at ion ar e shown as 
ap p ended l et t er s. Som e ex am p l es: 

• IQ0 - N o I Q  check ing  at al l . 
• IQ1  - Passes I B I S CH K  withou t er r or s or  u nex p l ained war ning s. 
• IQ2  - I Q 1 +  data for  b asic sim u l ation check ed. 
• IQ3  - I Q 2 +  data for  tim ing  anal y sis check ed 
• IQ4  - I Q 3 +  data for  p ower  anal y sis check ed 
• IQ3 M  - I Q 3 +  cor r el ated ag ainst har dwar e m easu r em ents 
• IQ3 M S  - I Q 3 +  cor r el ated ag ainst m easu r em ents and sim u l ation 
• IQ3 G S  – I Q 3 +  g ol den wav efor m s +  cor r el ated ag ainst sim u l ation 
• IQ4 X  - I Q 4, b u t ex cep tion( s)  to check ( s)  com m ented in fil e 

The 5 r ecog niz ed l evel s of  cor r ect ness check s and 3 l evel s of  cor r el at ion check s ar e discu ssed 
b el ow. Det ail s of  t he r ef er enced check s and cor r el at ion t est s ar e g iven in sect ions 2 t hr ou g h 
1.1.1. IQ 0  – N o t  C h e c k e d  
An IQ 0 f il e has not  b een check ed, or  at  l east  t he check ing  has not  b een docu m ent ed. This is a 
p l acehol der  l evel  u sef u l  f or  showing  which f il es ar e q u eu ed f or  check ing . Tool s t hat  cr eat e IB IS 
f il es shou l d p u t  IQ 0 com m ent s in t he f il es. 
1.1.2. IQ 1 – P a sse s IB IS C H K  
An IQ 1 f il e has b een check ed wit h t he l at est  IB ISCH K  p ar ser  at  t he t im e of  check ing . 

• The v er sion of ib ischk  u sed m u st b e docu m ented in the Q u al ity  S u m m ar y .
• I B I S CH K  m u st r ep or t 0  E r r or s 
• A l l  I B I S CH K  war ning s m u st b e ex p l ained if they  cannot b e el im inated.
I deal l y , ther e shou l d b e no war ning s, b u t it is r ecog niz ed that som e
war ning s cannot b e el im inated. I t is not necessar y  to fl ag  ex cep tions 
with an I Q 1X  desig nation in this case. 
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1.1.3. IQ 2 – S u i t a b l e  f o r  W a v e f o r m  S i m u l a t i o n  
An IQ 2 f il e can b e sim u l at ed wit h r easonab l e assu r ance t hat  t he b u f f er  sig nal  wavef or m s ar e 
cor r ect . It  does not  necessar il y  have accu r at e p er -p in or  cou p l ed p ack ag e m odel ing , m ay  not  have 
inf or m at ion needed t o check  t im ing , and m ay  not  have inf or m at ion t o hel p  m easu r e p ower  cu r r ent s. 
IQ 2 incl u des al l  it em s in IQ 1, p l u s t he f ol l owing  check s: 
1.1.4 . IQ 3 – S u i t a b l e  f o r  T i m i n g  A n a l y si s 
An IQ 3 f il e is su it ab l e f or  sig nal  t im ing  anal y sis. P ack ag e m odel ing  at  t he p in l evel  is p r esent  and
accu r at e, and sp ecial  k ey wor ds f or  m easu r ing  t im ing  ar e p r esent  and cor r ect . Cou p l ed p ack ag e 
m odel ing  is not  r eq u ir ed. IQ 3 incl u des al l  it em s in IQ 2, p l u s t he f ol l owing  check s: 
1.1.5 . IQ 4  – S u i t a b l e  f o r  P o w e r  A n a l y si s 
An IQ 4 f il e is su it ab l e f or  p ower  anal y sis. The p ower  and g r ou nd cu r r ent s associat ed wit h g r ou p s 
of  b u f f er s ar e accu r at el y  m odel ed. This is dist inct  f r om  t he sig nal  anal y sis cap ab il it ies addr essed b y  
IQ 2 and IQ 3. This is a p l acehol der , since no IQ  l evel  4 check s ar e cu r r ent l y  def ined. These check s 
wil l  b e def ined in a f u t u r e ver sion of  t he IB IS Q u al it y  Sp ecif icat ion. Cu r r ent l y  no IB IS f il e can 
have an IQ 4 l evel . 
1.2. S p e c i a l  De si g n a t o r s 
The f ol l owing  sp ecial  desig nat or  l et t er s can b e ap p ended t o t he IQ  l evel  t o convey  addit ional  
im p or t ant  inf or m at ion. 
1.2.1. De si g n a t o r  “ G ”  – C o n t a i n s G o l d e n  W a v e f o r m s 
Sp ecial  desig nat or  “G ” indicat es t hat  t he f il e cont ains g ol den wavef or m s, t he [Test  Dat a] and [Test  
L oad] k ey wor ds def ined in IB IS 4.0. U ser s can com p ar e sim u l at ions of  IB IS b u f f er  m odel s wit h 
t he sam e t est  l oads ag ainst  t he cor r esp onding  g ol den wavef or m s. G ol den wavef or m s m u st  b e 
p r odu ced f r om  sou r ce sim u l at ions or  m easu r em ent s, not  f r om  sim u l at ions of  IB IS m odel s. The 
of  [Test  L oad] f ix t u r es u sed m u st  incl u de at  l east  one wit h a t r ansm ission l ine. The “G ” desig n
m ay  b e u sed wit h IB IS f il es cont aining  g ol den wavef or m s f or  onl y  a su b set  of  b u f f er  m odel s, as 
det er m ined b y  sou nd eng ineer ing  j u dg m ent . 
1.2.2. De si g n a t o r  " M "  – M e a su r e m e n t  C o r r e l a t e d  
Sp ecial  desig nat or  " M"  indicat es t hat  m easu r em ent  cor r el at ion has b een p er f or m ed and t he r esu l t s 
ar e deem ed sat isf act or y . Mor e on cor r el at ion can b e f ou nd in sect ion 7. 
1.2.3. De si g n a t o r  " S "  – S i m u l a t i o n  C o r r e l a t e d  
Sp ecial  desig nat or  " S"  indicat es t hat  sim u l at ion cor r el at ion has b een p er f or m ed and t he r esu l t s ar e 
deem ed sat isf act or y . Mor e on cor r el at ion can b e f ou nd in sect ion 7. 
1.2.4 . De si g n a t o r  " X "  - E x c e p t i o n s 
Sp ecial  desig nat or  " X"  r ef er s t o ex cep t ion f r om  cor r ect ness or  cor r el at ion. E x cep t ions shou l d b e 
u sed t o decl ar e t hat  t he f il e is su it ab l e f or  t he p u r p ose indicat ed b y  t he IQ  l evel  even t hou g h one or  
m or e check s ar e not  p assed b y  st r ict  st andar ds. The r eason f or  t he ex cep t ion m u st  b e docu m ent ed 
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in t he { N ot es] sect ion. B ef or e u sing  an IB IS f il e wit h t he X desig nat or  in it s IQ  l evel , t he m odel  
u ser  shou l d op en t he f il e and l ook  f or  com m ent s ex p l aining  ex cep t ions. 
1.3. O P T IO N A L  C h e c k s 
A  l im ited nu m b er  of I Q  check s hav e { O PTI O N A L }  in the titl e instead of a { L E VE L  
n}  desig nator . W hil e consider ed g ood p r actice, these check s ar e not r eq u ir ed 
achiev e any  I Q  l ev el . This is g ener al l y  u sed wher e data is not com m onl y  
av ail ab l e in su itab l e for m  for  the I B I S  r ep r esentation. 

1.4 . IB IS  Q u a l i t y  su m m a r y  
The su m m ar y  IQ  scor e f or  an IB IS f il e is det er m ined as f ol l ows: 

• The su m m ar y  IQ  l evel  nu m b er  is t he hig hest  f or  which al l  check s of  t hat  l evel  ar e p assed.
• “M”, “S”, and/or  “G ” desig nat or s ar e ap p ended t o t he su m m ar y  IQ  scor e if  t he m odel s have 

b een m easu r em ent  and/or  sim u l at ion cor r el at ed, or  if  t he f il e cont ains g ol den wavef or m s, 
r esp ect ivel y . 

•  “X” is ap p ended t o t he su m m ar y  IQ  scor e if  any  check  in t he f il e can not  b e p assed wit hou t  
ex cep t ion. 

• O P TIO N AL  check s have no ef f ect  on t he su m m ar y  IQ  scor e. 
The su m m ar y  IQ  scor e m u st  b e p ost ed in t he IB IS f il e eit her  as a com m ent  l ine or  in t he [N ot es] 
sect ion. Any  ex cep t ions m u st  al so b e ex p l ained in t he IB IS f il e. An ex am p l e IQ  su m m ar y  in an 
IB IS f il e m ig ht  l ook  l ik e t his: 
 | IQ S c o r e :  IQ3 S X  
 | IQ E x c e p t i o n :  Co r r e l a t i o n  n o t  p e r f o r m e d  f o r  u n t i m e d  l o w  s p e e d  s i g n a l s
The p ass/ fail  statu s of indiv idu al  I Q  check s m ay  b e p osted in the fil e as 
com m ents, or  contained in a sep ar ate docu m ent su ch as an I B I S  fil e q u al ity  
r ep or t. The l atter  is p r efer r ed, esp ecial l y  if the r ep or t al so contains detail s 
su ch as wav efor m s, cor r el ation m etr ics, and r ev iewer ’ s notes. F or  each check  
the I D  nu m b er  and I Q  l ev el  of the check  shou l d b e stated, al ong  with the nam e 
of any  [Com p onent] or  [Mode] to which it ap p l ies, as wel l  as the p ass/ fail  
statu s. 
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2. G e n e r a l  H e a d e r  S e c t i o n  R e q u i r e m e n t s 
Req u ir em ent s f or  t he header  sect ion of  t he IB IS f il e, f r om  t he b eg inning  of  t he f il e t o t he l ine 
b ef or e t he f ir st  [Com p onent ] k ey wor d. 
2.1. {L E VE L  1} IB IS  f i l e  p a sse s IB IS C H K  
IB IS m odel s ar e ex p ect ed t o p ass t he check s p er f or m ed b y  t he IB ISCH K  p r og r am  b ef or e t hey  ar e 
r el eased t o t he p u b l ic. P assing  IB ISCH K  insu r es t hat  t he f il e wil l  at t ain at  l east  an IQ 1 l evel  
desig nat ion. The IB ISCH K  p r og r am  is f ou nd at  ht t p ://www.eig r ou p .or g /ib is/t ool s.ht m . 
A b est  p r act ice is t o inser t  t he f u l l  ou t p u t  f r om  t he IB ISCH K  p r og r am  int o t he IB IS f il e as 
com m ent s, wit h ex p l anat ion f or  any  war ning s annot at ed wit hin. W hen doing  t his it  is im p or t ant  t o 
insu r e t hat  t he added com m ent s do not  cau se new “l ine t oo l ong ” IB ISCH K  war ning s. 
In g ener al  it  is b est  t o u se t he l at est  avail ab l e ver sion of  t he IB ISCH K  p r og r am , as t he l at est  ver sion 
m ay  incl u de new t est s and f ix es f or  b u g s f ou nd in t he ol der  ver sions. The IB ISCH K  p r og r am  u sed 
m u st , at  a m inim u m , b e ab l e t o accom m odat e t he [IB IS Ver ] of  t he IB IS f il e at  hand. The [IB IS 
Ver ] u sed in t he IB IS f il e is set  b y  t he m odel  m ak er  b ased on t he set  of  IB IS k ey wor ds r eq u ir ed t o 
com p l et el y  and cor r ect l y  r ep r esent  t he b ehavior  of  t he p ar t . The [IB IS Ver ] val u e can b e set  
l east  3.2 b ecau se t his ver sion is su p p or t ed b y  a wide var iet y  of  E DA t ool s. It  shou l d not  b e 
necessar y  t o avoid IB IS 3.2 f eat u r es t o achieve com p at ib il it y  wit h IB IS t ool s. Al so, ver sion 3.2 
incl u des IB IS k ey wor ds t hat  ar e needed t o cor r ect l y  descr ib e m any  I/O  b u f f er s in u se t oday .
Som e IB ISCH K  war ning s m ay  b e p er m issib l e du e t o sp ecial  cir cu m st ances r eg ar ding  t he m odel
b u t  t hey  m u st  b e ident if ied in t he IB IS f il e it sel f  in t he [N ot es] sect ion of  t he f il e.  The war ning s
al ong  wit h t he r eason why  t hey  shou l d b e consider ed accep t ab l e m u st  b e ident if ied. Al so t he 
l evel  desig nat or  m u st  incl u de “X” f or  ex cep t ions du e t o war ning s. 
The X ( ex cep t ion)  desig nat ion is u sed t o docu m ent  al l  ex cep t ion cases t hat  m ig ht  b e im p or t ant  t o 
som e u ser .  These wou l d m ost l y  ap p l y  t o W ar ning  m essag es wher e t he m odel  p r ovider  g ives 
f u r t her  inf or m at ion.  The X desig nat ion m ay  al so ap p l y  t o cases wher e t he ex t r act ed or  
sp ecif icat ion inf or m at ion has b een chang ed, and it s im p act .  Final l y  it  can al so b e u sed f or  any  
u nu su al  sit u at ion in t he p ar ser , wher e t he m odel  inf or m at ion is cor r ect , b u t  t he p ar ser  st il l  issu es 
W ar ning  or  Cau t ion m essag es. The m ain p oint  is t hat  t he m odel  p r ovider  has p u r p osel y  issu ed t he 
m odel  wit h som e deviat ion, and t he u ser  needs t o k now ab ou t  it s det ail s t o u nder st and t he issu es 
t hat  m ig ht  ar ise in u sing  t he m odel . 
For  som e m inor  deviat ions incl u ding  wher e m odel  dat a is chang ed t o el im inat e W ar ning  m essag es, 
t he X desig nat ion m ig ht  not  b e needed.  For  ex am p l e, t he X wou l d nor m al l y  not  b e u sed f or  I
t ab l e r eg ions wher e som e non-m onot onic dat a du e t o m easu r em ent  noise or  sp u r iou s dat a is 
r em oved.  The chang ed dat a has m inim al  im p act  on m odel  sim u l at ions and hel p s incr ease m odel  
p or t ab il it y . 
O ccasional l y  a p r ob l em  ex ist s wit h IB ISCH K  r at her  t han wit h t he m odel .  W hil e t he IB ISCH K  
p r ob l em  m ay  b e f ix ed in t he f u t u r e, t he ex ist ing  m odel  cou l d b e t ag g ed wit h X and cont ain a 
descr ip t ion of  it s issu es and how t his m ay  im p act  how t he IB IS m odel  is u sed. In t he event  an er r or  
is g ener at ed du e t o a sp ecif ic b u g  in t he IB ISCH K , int ent ional  deviat ion in t he m odel  m ay  b e 
p er m it t ed t o su p p r ess t he er r or  in t he m odel  p r ovided su ch deviat ions ar e p r op er l y  docu m ent ed in 
t he [N ot es] sect ion wit h “X” t ag g ed in t he q u al it y  desig nat ion. This su p p r ession of  er r or  is a u niq u e 
case and shou l d have m inim al  im p act  on t he accu r acy  of  t he m odel .  
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A L evel  1 Model  m u st  N O T p r odu ce AN Y  er r or s when r u n t hr ou g h IB ISCH K . 
Su m m ar y : 

• The g oal  is z er o er r or s and z er o war ning s. 
• I n som e cases z er o war ning s ar e not p ossib l e. 
• A dd the “ X ”  desig nator  to the I Q  l ev el  if ther e ar e war ning s. 
• D ocu m ent k nown cases of accep tab l e war ning s. 
• D ocu m ent the v er sion of I B I S CH K  u sed. 
• a l ist of p ast F il e Rev / D ates and the r eason for  each m odel  chang e. 

3. C o m p o n e n t  S e c t i o n  
Check s f or  t he [Com p onent ] sect ion m ay  b e waived f or  IB IS f il es f or  p r og r am m ab l e p ar t s su ch as 
FP G As, if  t he f il e is g ener ic in nat u r e, and does not  r ep r esent  a f inal , p r og r am m ed p ar t . In g ener ic 
IB IS f il es t he [P in] sect ion t y p ical l y  cont ains one ent r y  f or  each [Model ], b u t  it  does not  cor r esp ond 
t o any  act u al  device p in m ap . 
3.1. C o m p o n e n t  P a c k a g e  R e q u i r e m e n t s 
Req u ir em ent s f or  t he [P ack ag e] and [P ack ag e Model ] sect ions: 
3.1.1. {L E VE L  2}  [P a c k a g e ] m u st  h a v e  t y p /m i n /m a x  v a l u e s 
The IB IS sp ecif icat ion r eq u ir es Ty p  val u es in t he [P ack ag e] k ey wor ds, and al l ows Min and Max  
val u es t o b e N A if  not  avail ab l e. To achieve IQ  l evel  2 an IB IS f il e m u st  have Ty p , Min and Max  
val u es in t he [P ack ag e] k ey wor ds. A r ef l ect ion anal y sis b ased onl y  on Ty p  p ack ag e p ar asit ics is 
l ik el y  t o b e op t im ist ic. Min and Max  val u es ar e r eq u ir ed t o insu r e t hat  p eak  dist or t ion l evel s ar e 
p r edict ed. 
3.1.2. {L E VE L  2}  [P a c k a g e ] P a r a si t i c s m u st  b e  r e a so n a b l e  
Reasonab l e val u es ar e: L  <  100nH , C <  100p F, R <  10 ohm . Min m u st  b e l ess t han t y p  and t y p  l ess 
t han m ax . 
The IB ISCH K  p r og r am  det ect s t y p og r ap hical  er r or s su ch as om it t ing  t he scal ing  f act or  f ol l owing  a 
nu m b er  val u e, b y  check ing  ag ainst  hig her  l im it s: L  <  1000nH , C <  1000p F, R <  50 ohm . An R_ p k g  
val u e of  1000 wou l d easil y  f ail  t his t est , f or  ex am p l e. This IQ  check , wit h it s l ower  l im it s, wil l  
det ect  ot her  er r or s su ch as ex t r a dig it s or  m easu r em ent  er r or . 
The m in and m ax  val u es of  t hese p ar asit ics shou l d r ep r esent  t he r ang e sp anned b y  t he act u al  p in 
p ar asit ics f or  sig nal  p ins. The t y p ical  val u e shou l d f al l  b et ween t he m in and m ax  val u es;  t y p ical l y  it  
is t he aver ag e of  t he sig nal  p in p ar asit ics, b u t  it  need not  b e. The p ower  and g r ou nd p ins shou l d 
N O T b e incl u ded in t he det er m inat ion of  t he [P ack ag e] p ar asit ics. 
3.2. C o m p o n e n t  P i n  R e q u i r e m e n t s 
Req u ir em ent s f or  t he [P in] sect ion: 



 - 13 - 

3.2.1. {L E VE L  2}  [P i n ] se c t i o n  c o m p l e t e  
Al l  p ins m u st  b e def ined f or  a com p onent . In addit ion t o sig nal  p ins: 

• N o Connects m u st b e r ep r esented with N C. 
• Power  p ins m u st b e indicated PO W E R. 
• G r ou nd p ins m u st b e indicated G N D . 
• The v ar iety  of [Model ]s assig ned to p ins m atches the v ar iety  of b u ffer  
char acter istics descr ib ed in the datasheet, and each p in has the cor r ect 
[Model ] or  [Model  S el ector ] assig ned to it. 

• S p ecial  Pins ( e.g . anal og )  ar e to b e r ep r esented in the p in m ap , ev en if 
they  ar e m ar k ed N C. E x p l anator y  com m ents ar e r ecom m ended for  these. A  
com m on p r actice is to r ep r esent anal og  p ins with Ter m inator  m odel s, so 
that wav efor m s of cr osstal k  r eceiv ed at the p ins can b e v iewed in E D A  
tool s. 

For  IB IS b u f f er  [Model ] l ib r ar ies, it  is r ecom m ended t hat  one p in b e u sed f or  ever y  m odel  and t hat  
t he p in nam e b e t he sam e as t he m odel  nam e. 
3.2.2. {L E VE L  3}  [P i n ] R L C  p a r a si t i c s a r e  p r e se n t  a n d  r e a so n a b l e
F or  a L E VE L  2 m odel , p in p ar asitics ar e op tional , b u t they  ar e m andator y  for  a 
L E VE L  3 m odel  ( that is, a m odel  su itab l e for  tim ing ) . To p ass this check  the 
RL C v al u es m u st b e p r esent for  al l  sig nal  p ins in the [Pin] section, or  
[Pack ag e Model ] m u st b e p r esent. Pin p ar asitics shou l d either  b e m easu r ed or  
ex tr acted u sing  a 2D  or  3D  sol v er . Reasonab l e sig nal  p in p ar asitics wil l  r esu l t 
in im p edance and del ay  char acter istics that fal l  in the r ang es:  

TD  =  S Q RT( L C)    <  30 0 p s 
Z 0  =  S Q RT( L / C)   <  10 0 ohm  

N ote that I Q  check  3.1.2. al so r eq u ir es that each [Pin] RL C v al u e fal l s within 
the m in/ m ax  r ang e as g iv en b y  the [Pack ag e] k ey wor d. The [Pack ag e] k ey wor d can 
b e adj u sted to accom m odate. 

3.3. C o m p o n e n t  Di f f  P i n  R e q u i r e m e n t s 
Req u ir em ent s f or  t he op t ional  [Dif f  P in] sect ion: 
3.3.1. {L E VE L  3}  [Di f f  P i n ] Vd i f f  a n d  T d e l a y _ * c o m p l e t e  a n d  

r e a so n a b l e  
F or  inp u t and I / O  p ins Vdiff m u st b e defined, non-z er o and p ositiv e. F or  ou tp u t 
and I / O  p ins Tdel ay _ty p , Tdel ay _m in, and Tdel ay _m ax  data can b e z er o, b u t m u st 
b e defined. B oth Vdiff and Tdel ay _*  ar e m easu r ed r el ativ e to the die p ads and 
m u st not incl u de additional  p ack ag e del ay s and offsets. O u tp u t p ins shou l d hav e 
N A  for  Vdiff. F or  inp u t p ins Tdel ay _ty p , Tdel ay _m in, and Tdel ay _m ax  m u st b e N A .

3.3.2. {L E VE L  2}  [Di f f  P i n ] r e f e r e n c e d  p i n  m o d e l s m a t c h e d  
It  is ex p ect ed t hat  b ot h p ins of  a dif f er ent ial  p air  wil l  u se t he sam e [Model ]. If  t he b u f f er  m odel s 
r ef er enced b y  t he t wo p hy sical  p ins of  a [Dif f  P in] ent r y  ar e not  t he sam e [Model ] nam e, a 
com m ent  or  [N ot es] ent r y  m u st  b e p r esent  t o ex p l ain why . 
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4 . M o d e l  S e l e c t o r  S e c t i o n  
4 .1. {L E VE L  2} [M o d e l  S e l e c t o r ] e n t r i e s h a v e  r e a so n a b l e  

d e sc r i p t i o n s 
E ach l ine t he [Model  Sel ect or ] k ey wor d m u st  have t wo f iel ds. The f ir st  f iel d l ist s t he r ef er enced 
[Model ] nam e and second f iel d cont ains a shor t  descr ip t ion of  t he m odel  shown in f ir st  f iel d. The 
p u r p ose of  t he descr ip t ion is t o aid t he u ser  of  t he E DA t ool  in m ak ing  int el l ig ent  b u f f er  m odel  
sel ect ions. It  can b e u sed b y  t he E DA t ool  in a u ser  int er f ace dial og  b ox  as t he b asis of  an 
int er act ive b u f f er  sel ect ion m echanism . An ex am p l e of  u sag e of  m odel  sel ect or  wit h an ap p r op r iat e 
descr ip t ion m ig ht  b e a p r og r am m ab l e b u f f er  in DDR3, wher e t he descr ip t ion m ay  incl u de t he 
im p edance of  t he dr iver  and t he ap p l icab l e m ax im u m  f r eq u ency  of  t he m odel  ( 800 Mb p s, 34 O hm  
Dat a I/O  wit h no O DT) . It  is r ecom m ended t o have a sp ecif ic descr ip t ion in t he [N ot es] sect ion 
ab ou t  t he ex ist ence of  [Model  Sel ect or ] in an IB IS f il e wit h a shor t  ex p l anat ion of  why  it  was u sed
p ossib l y  wit h r ef er ences t o t he dat a sheet  f or  f u r t her  ex p l anat ion. 
4 .2. {L E VE L  2} De f a u l t  [M o d e l  S e l e c t o r ] e n t r i e s a r e  c o n si st e n t
The f ir st  ent r y  u nder  each [Model  Sel ect or ] k ey wor d is t he def au l t  ent r y . They  wil l  b e t he m odel s 
u sed b y  E DA t ool s if  t he u ser  m ak es no sp ecif ic choice. The set  of  def au l t  ent r ies shou l d b e 
consist ent , descr ib ing  a st at e t hat  m ay  l ik el y  ex ist  on t he p ar t , consider ing  dep endencies b et ween 
t hem . For  ex am p l e, if  t he [Model  Sel ect or ] ent r ies descr ib e cont r ol l ed ou t p u t  im p edances f or  a p ar t  
on which al l  b u f f er s ar e set  t o t he sam e im p edance, t hen t he def au l t  ent r ies f or  al l  [Model  
Sel ect or ]s wou l d have t he sam e im p edance. W e m u st  not  have one [Model  Sel ect or ] def au l t ing  t o 
35 ohm s and anot her  t o 50 ohm s in t hat  case. Fu r t her m or e, t he m ost  f r eq u ent l y  u sed set t ing  of  a 
[Model  Sel ect or ] is t he p r ef er r ed def au l t , if  t hat  can b e det er m ined. 
5 . M o d e l  S e c t i o n  
5 .1. M o d e l  G e n e r a l  R e q u i r e m e n t s 
5 .1.1. {L E VE L  2}  [M o d e l ] p a r a m e t e r s h a v e  c o r r e c t  t y p /m i n /m a x  

o r d e r  
F or  [Model ] p ar am eter s, Min cor r esp onds to the conditions for  weak / sl ow 
b u ffer s, Max  cor r esp onds to conditions for  str ong / fast b u ffer s. These 
conditions ar e contr ol l ed b y  b u ffer  sel ections for  p r ocess, tem p er atu r e and 
v ol tag e conditions. 
N or m al l y  al l  k ey wor ds and su b p ar am eter s scop ed b y  the [Model ] k ey wor d with 
ty p / m in/ m ax  data has thr ee col u m ns cor r esp onding  to ty p ical , weak / sl ow, and 
str ong / fast, in or der . The m aj or  ex cep tion is C_com p  ( incl u ding  C_com p _* ) , 
which u ses the nu m er ical l y  l owest v al u e for  Min, and nu m er ical l y  hig hest for  
Max . The hig hest [Tem p er atu r e] v al u e m ay  fal l  into the Min col u m n or  the Max  
col u m n, dep ending  on technol og y . F or  CMO S  technol og y  the hig hest [Tem p er atu r e] 
u su al l y  r esu l ts in sl ow/ weak  op er ation, and wou l d ap p ear  in the Min col u m n.

5 .1.2. {L E VE L  2}  [M o d e l ] C _ c o m p  i s r e a so n a b l e  
W hen p r esent in the m odel  as an al ter nativ e to the ov er al l  C_com p  v al u e, 
C_com p _p u l l u p , C_com p _p u l l down, C_com p _p ower _cl am p , and C_com p _g r ou nd_cl am p , or  
any  com b ination ther eof chosen to r ep r esent the die cap acitance of the b u ffer , 
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m u st su m  to the or ig inal  C_com p  v al u e.  I n other  wor ds, sp ecify ing  the die 
cap acitance in this m or e sp ecific way  shou l d not chang e its ov er al l  v al u e.
N ote that a m odel  m ay  contain a com b ination of C_com p _*  p ar am eter s that ap p ea
inconsistent with the b u ffer  ty p e. F or  instance, an op en-dr ain m odel  m ig ht 
incl u de the C_com p _p u l l u p  p ar am eter . This is b ecau se a p u l l u p  str u ctu r e, for  
instance, m ay  ex ist in the sil icon and sim p l y  not b e u sed for  a p ar ticu l ar  I / O  
ty p e. H owev er , its p ar asitic cap acitance wil l  stil l  b e p r esent at the node.
A l l  g ener al  notes r eg ar ding  choice of cap acitance to r ep or t, g iv en that die 
cap acitance is fr eq u ency / v ol tag e dep endent, that ap p l y  to the C_com p  p ar am eter  
ap p l y  her e as wel l . 
A s is the case with C_com p , the C_com p _*  p ar am eter s m u st b e p ositiv e. A l so, 
cases in which the total  of the C_com p _*  v al u es is g r eater  than 20 p F  shou l d b e 
ex p l ained in the [N otes] section, as is su g g ested for  C_com p . 
The v al u es for  C_com p  m u st b e check ed for  p l au sib il ity .  S om etim es a com p r om ise 
m u st b e r eached b ecau se C_com p  in dr iv ing  m ode and C_com p  in non-dr iv ing  m ode 
can b e differ ent. H owev er , I B I S  al l ows u s to sp ecify  onl y  a sing l e v al u e for  
total  C_com p . 
The p r ocess of deter m ining  the ap p r op r iate C_com p  dep ends on the ty p e of 
sy stem s in which the dev ice is b eing  u sed. F or  ex am p l e, top ol og y  and datar ate 
can affect the choice of C_com p . F or  l ow fr eq u ency  p oint-to-p oint ter m inated 
sy stem s, the effect of C_com p  on sig nal  integ r ity  is ty p ical l y  l ess than hig h 
fr eq u ency  sy stem s with com p l ex  top ol og ies. The m odel  m ak er  is encou r ag ed to 
m ak e necessar y  adj u stm ents in C_com p  that g iv e the b est cor r el ation with sp ice 
sim u l ation or  with m easu r em ent data. 
O ne ap p r oach is to incl u de b oth dr iv ing  m ode and non-dr iv ing  m ode C_com p  
v al u es, with one com m ented ou t. A n al ter nativ e is to cal cu l ate the av er ag e 
v al u es. A  su g g ested p r actice is to offer  al l  of the ab ov e u sing  com m ent l ines 
to al l ow sel ection b y  the u ser :  

 C_com p    3.0 p  2.9 p  3.1p    |  C_com p _non-dr iv ing  
| C_com p    4.0 p  3.9 p  4.1p    |  C_com p _dr iv ing  
| C_com p    3.5p  3.4p  3.6 p    |  ( C_com p _non-dr iv ing  +  C_com p _dr iv ing )  /  2

The set  of  val u es is not  r est r ict ed t o t hose shown ab ove. C_ com p  m ig ht  al so b e com p u t ed f or  ot her  
com b inat ions of  vol t ag e and f r eq u ency . 
5 .1.3. {L E VE L  2}  [T e m p e r a t u r e  R a n g e ] i s r e a so n a b l e  
To p ass this check  the [Tem p er atu r e Rang e] k ey wor d m u st b e p r esent. The k ey wor d 
needs som e ex p l anation b ecau se “ m inim u m  ( m in) ”  cor r esp onds to a sl ow, weak  
dr iv er  and “ m ax im u m  ( m ax ) ”  cor r esp onds to a fast, str ong  dr iv er . S l ow and fast, 
in r el ation to tem p er atu r e, dep ends on the p r ocess technol og y  b eing  descr ib ed.
F or  CMO S  v er su s B ip ol ar , switching  sp eed and str eng th  
N or m al l y , CMO S  has the r el ationship :  

Tem p ( Min)  >  Tem p ( Max )  
W hil e B ip ol ar  has:  

Tem p ( Min)  <  Tem p ( Max )  
The [Tem p er atu r e Rang e] sp ecified shou l d nor m al l y  m atch the tem p er atu r es at 
which the m odel  was ex tr acted. This is the chip  die tem p er atu r e, N O T the 
am b ient tem p er atu r e. The tem p er atu r e b eing  sp ecified is u su al l y  hig her  than 
am b ient tem p er atu r e b ecau se the I C and p ar ts ar ou nd it in the m easu r em ent setu p  
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( or  sim u l ation)  dissip ate p ower . I f the [Tem p er atu r e Rang e] m ig ht not 
accu r atel y  r ep r esent chip  die tem p er atu r e, this shou l d b e docu m ented in a 
com m ent. 
The r easons for  differ ences b etween [Tem p er atu r e Rang e] k ey wor d and any  m odel  
ex tr action tem p er atu r e r ang es shou l d b e docu m ented as an ex cep tion, or  com m ent.
The [Tem p er atu r e Rang e] shou l d not ex ceed the safe op er ating  tem p er atu r e r ang e 
as g iv en on the data sheet. 

5 .1.4 . {L E VE L  2}  [Vo l t a g e  R a n g e ] o r  [* R e f e r e n c e ] i s r e a so n a b l e
[Vol t ag e Rang e] is t he op er at ing  su p p l y  vol t ag e f or  a [Model ].  It  is r eq u ir ed u nl ess AL L  FO U R of  
t he ot her  vol t ag e r ef er ence k ey wor ds ar e su p p l ied. W hen [Vol t ag e Rang e] is u sed al one, t he ot her  
k ey wor ds def au l t  t o: 

• [Pu l l u p  Refer ence] =  [Vol tag e Rang e] v al u e 
• [Pu l l down Refer ence] =  0 V 
• [PO W E R Cl am p  Refer ence] =  [Vol tag e Rang e] v al u e 
• [G N D  Cl am p  Refer ence] =  0 V 

Reg ar dl ess of  whet her  [Vol t ag e Rang e] or  [* Ref er ence] is u sed, t he val u es m u st  b e r easonab l e and 
m u st  r ep r esent  t he act u al  condit ions of  IB IS m odel  ex t r act ion. The t y p , m in and m ax  val u es of  t he 
chosen vol t ag es shou l d nor m al l y  f ol l ow t he r el at ionship : 
 m in <  t y p  <  m ax  
The m in and m ax  vol t ag es m u st  f al l  wit hin t he m ax im u m  op er at ing  condit ions sp ecif ied b y  t he 
sheet , b u t  ar e not  r eq u ir ed t o sp an t he f u l l  r ang e. Model  u ser s wil l  b e l ook ing  f or  m in and m ax  
vol t ag es t hat  wil l  r ef l ect  t he r ang e of  su p p l y  vol t ag es f or  t heir  desig n, which wil l  u su al l y  not  st r ay  
m or e t han 10%  f r om  t he nom inal  vol t ag e. If  a b u f f er  can b e op er at ed at  m or e t han one nom inal  
vol t ag e, a sep ar at e [Model ] shou l d b e cr eat ed f or  each nom inal  vol t ag e, wit h r easonab l e m in and 
m ax  val u es f or  each t y p  vol t ag e. In t his case [Model  Sel ect or ] wou l d b e u sed t o al l ow t he u ser  t o 
choose t he nom inal  vol t ag e u sed f or  t he ap p l icat ion. 
Ther e shou l d b e consist ency  am ong  m odel s of  t he sam e nom inal  vol t ag e. For  ex am p l e, al l  2.5V 
b u f f er  m odel s u sed f or  one [Com p onent ] wou l d b e ex p ect ed t o have t he sam e m in val u es and t he 
sam e m ax  val u es. Dep ar t u r es f r om  t his m u st  b e docu m ent ed. 
5 .2. M o d e l  S w i t c h i n g  B e h a v i o r  R e q u i r e m e n t s 
A nu m b er  of  p ar am et er s in t he [Model ] and [Model  Sp ec] sect ions sp ecif y  t he swit ching  
char act er ist ics of  inp u t  and I/O  b u f f er s, in r esp onse t o wavef or m s. 
5 .2.1. {L E VE L  3}  [M o d e l ] Vi n l  a n d  Vi n h  r e a so n a b l e  
The Vinl  and Vinh p ar am et er s of  t he [Model ] k ey wor d r ep r esent  t he r ang e of  inp u t  t hr eshol d 
vol t ag es f or  a p op u l at ion of  b u f f er s. The inp u t  t hr eshol d vol t ag e is t hat  vol t ag e at  which a ver y  
sl owl y  chang ing  inp u t  sig nal  is ab l e t o swit ch t he sensed inp u t  l og ic l evel  f r om  l ow t o hig h or  hig
t o l ow.  The Vinl  and Vinh p ar am et er s wou l d cor r esp ond t o DC val u es f or  Vinl  and Vinh in a dat a 
sheet . The [Model ] Vinl  and Vinh val u es m u st  m at ch cor r esp onding  val u es in [Model  Sp ec], 
[Model  Sp ec] is p r esent . The [Model ] Vinl  and Vinh val u es ar e nor m al l y  wor st  case and m ay  
cor r esp ond t o t y p , m in, or  m ax  val u es in t he [Model  Sp ec] k ey wor d, as ap p r op r iat e. 
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For  I/O  b u f f er s, Vinl  and Vinh val u es shou l d b e b el ow and ab ove, r esp ect ivel y , Vm eas. E x cep t ions 
t o t his shou l d b e ex p l ained in a com m ent . It ' s u ncom m on. 
5 .2.2. {L E VE L  3}  [M o d e l  S p e c ] Vi n l  a n d  Vi n h  r e a so n a b l e  
B ecau se t he inp u t  swit ching  u ncer t aint y  r eg ion def ined b y  t he Vinl and Vinh  su b -p ar am et er s of  t he 
[Model ] sect ion ( See sect ion 5.2.2.)  can b e af f ect ed b y  p ower  su p p l y  f l u ct u at ion f or  m any  I/O  
st andar ds, a r ang e m ay  b e sp ecif ied f or  t hese p ar am et er s in t he [Model  Sp ec] sect ion. The “m in” 
and “m ax ” val u es g iven m u st  b e cor r ect  f or  t he “m in” and “m ax ” val u es g iven f or  t he su p p l y  
vol t ag e in t he [Vol t ag e Rang e] k ey wor d. Vinl  and Vinh ar e needed onl y  f or  Inp u t  and I/O  t y p es of  
m odel s. 
5 .2.3. {L E VE L  3}  [M o d e l  S p e c ] Vi n l +/- a n d  Vi n h +/- c o m p l e t e  a n d  

r e a so n a b l e  
For  inp u t  b u f f er s wit h dif f er ent  vol t ag e t hr eshol ds f or  r ising  and f al l ing  edg es, Vinh+, Vinh-
Vinl +, and Vinl - ar e g iven in t he [Model  Sp ec] sect ion. This wou l d b e r eq u ir ed f or  inp u t s t hat  
ex hib it  hy st er esis, su ch as Schm it t  t r ig g er  devices. For  I/O  b u f f er s, Vinl + and Vinh- val u es shou l d 
b e b el ow and ab ove, r esp ect ivel y , Vm eas. E x cep t ions t o t his shou l d b e ex p l ained in a com m ent .
5 .2.4 . {O P T IO N A L }  [M o d e l  S p e c ] P u l se  su b p a r a m e t e r s c o m p l e t e  
O r dinar il y  when an inp u t  vol t ag e l evel  r ise ab ove Vinl  or  f al l s b el ow Vinh, t her e is a p ossib il it y  
t hat  t he inp u t  wil l  swit ch. If  t he dat a sheet  sp ecif ies t hat  inp u t  vol t ag e l evel s can r ise ab ove Vin
f al l  b el ow Vinh f or  shor t  p er iods of  t im e wit h no p ossib il it y  of  b eing  sensed as an inp u t  l og ic l evel  
chang es, t hen P u l se_ hig h, P u l se_ l ow, P u l se_ t im e can b e g iven in t he [Model  Sp ec] sect ion. 
W hil e al l  b u f f er s ex hib it  t his char act er ist ic t o som e deg r ee, t he IB IS f or m at  m ay  not  b e f l ex ib l e 
enou g h t o adeq u at el y  r ep r esent  t he b ehavior . Ther ef or e a m odel  f or  which t his dat a is p r esent  in t he 
dat a sheet  m ay  not  have P u l se p ar am et er s in t he IB IS f il e. 
5 .2.5 . {L E VE L  2}  [M o d e l  S p e c ] S _ O v e r sh o o t  su b p a r a m e t e r s c o m p l e t e

a n d  m a t c h  d a t a  sh e e t  
Al l  inp u t  and I/O  b u f f er s have S_ over shoot _ hig h and S_ over shoot _ l ow in t he [Model  Sp ec] 
sect ion. The val u es m u st  m at ch t he vol t ag e l im it s b ey ond which t he device m ay  not  f u nct ion 
cor r ect l y . These l im it s m ay  b e dif f er ent  f r om  t he ab sol u t e m ax im u m  r at ing s, which m ay  b e r el at ed 
t o device dest r u ct ion. The f u nct ional  l im it s m ay  not  b e f ou nd in som e dat a sheet s. 
5 .2.6 . {L E VE L  2}  [M o d e l  S p e c ] S _ O v e r sh o o t  su b p a r a m e t e r s t r a c k  

t y p /m i n /m a x  
W hen over shoot  vol t ag e l im it s ar e dif f er ent  in m in and m ax  cor ner s, S_ over shoot _ hig h and 
S_ over shoot _ l ow shou l d t r ack  t hese dif f er ences. For  ex am p l e, S_ over shoot _ hig h m ay  incr ease 
wit h t he hig her  su p p l y  vol t ag e assu m ed f or  m ax  m ode. 
5 .2.7 . {L E VE L  2}  [M o d e l  S p e c ] D_ O v e r sh o o t  su b p a r a m e t e r s c o m p l e t e

a n d  m a t c h  d a t a  sh e e t  
If  g r eat er  l evel s of  over shoot  can b e t ol er at ed f or  shor t  p er iods of  t im e, t hese m u st  b e g iven as 
D_ over shoot _ hig h, D_ over shoot _ l ow, and D_ over shoot _ t im e su b p ar am et er s of  t he [Model  Sp ec] 
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k ey wor d. For  som e t echnol og ies t he dat a sheet  m ay  sp ecif y  dif f er ent  p ar am et er s t o addr ess t his 
concep t . In t his case t he m et hod b y  which D_ over shoot _ hig h, D_ over shoot _ l ow, and 
D_ over shoot _ t im e have b een det er m ined shou l d b e docu m ent ed in t he IB IS f il e as com m ent s
5 .2.8 . {O P T IO N A L }  [M o d e l  S p e c ] D_ O v e r sh o o t  su b p a r a m e t e r s t r a c k  

t y p /m i n /m a x  
W hen over shoot  vol t ag e l im it s ar e dif f er ent  in m in and m ax  cor ner s, D_ over shoot _ hig h and 
D_ over shoot _ l ow shou l d t r ack  t hese dif f er ences. For  ex am p l e, D_ over shoot _ hig h m ay  incr ease 
wit h t he hig her  su p p l y  vol t ag e assu m ed f or  m ax  m ode. 
5 .2.9 . {L E VE L  3} [R e c e i v e r  T h r e sh o l d s] Vt h  p r e se n t  a n d  m a t c h e s 

d a t a  sh e e t ,  i f  n e e d e d  
If  [Receiver  Thr eshol ds] ar e needed t o r ep r esent  inp u t  b ehavior , t he Vt h su b p ar am et er  m u st  b e 
p r esent  if  t he sig nal  is sing l e-ended. Vt h is t he nom inal  inp u t  t hr eshol d vol t ag e at  vol t ag e 
t em p er at u r e and p r ocess condit ions t hat  def ine ' t y p ' . Vt h m u st  m at ch t he inp u t  b u f f er  t im ing  
m easu r em ent  t hr eshol d in t he dat a sheet . 
An ex am p l e of  a t echnol og y  wher e [Receiver  Thr eshol ds] can b e u sed is t he DDR Mem or y  
Int er f ace. In DDR, t he inp u t  t hr eshol d vol t ag e is nom inal l y  0.50*VDDQ . For  DDR2, VDDQ  is 
al l owed t o chang e f r om  1.7 t o 1.9V, nom inal l y  1.8V. In t his case Vt h wou l d b e sp ecif ied as 0.9V. 
IB IS t ool s wil l  adj u st  t he t hr eshol d vol t ag e act u al l y  u sed as som e sy st em  vol t ag e f l u ct u at es. 
5 .2.10 . {L E VE L  3} [R e c e i v e r  T h r e sh o l d s] Vt h _ m i n  a n d  Vt h _ m a x  p r e se n t  

a n d  m a t c h  d a t a  sh e e t ,  i f  n e e d e d  
Vt h_ m in is t he l owest  act u al  inp u t  t hr eshol d vol t ag e at  t y p ical  su p p l y  vol t ag e, p r ocess, and 
t em p er at u r e condit ions. L ik ewise, Vt h_ m ax  is t he hig hest  act u al  inp u t  t hr eshol d vol t ag e at  t y p ical  
su p p l y  vol t ag e, p r ocess, and t em p er at u r e condit ions. These ar e of t en sp ecif ied as t ol er ance val u es 
in dat a sheet s, r ep r esent ing  an u ncer t aint y  as t o wher e Vt h act u al l y  l ies. Thr eshol d chang es du e t o 
m in and m ax  p ower  su p p l y  var iat ion ar e in addit ion t o t he Vt h_ m in and Vt h_ m ax  val u es. Vt h_ m in 
and Vt h_ m ax  m u st  b e p r esent  if  t he dat a sheet  sp ecif ies a t ol er ance f or  Vt h u nder  t y p ical  
condit ions. 
For  ex am p l e, t he inp u t  t hr eshol d vol t ag e f or  DDR t echnol og y  is al l owed t o r ang e f r om  
0.49*VDDQ  t o 0.51*VDDQ , nom inal l y  0.50*VDDQ .  For  DDR2, VDDQ  is al l owed t o chang e 
f r om  1.7 t o 1.9V, nom inal l y  1.8V.  W it h t he ab ove def init ion of  Vt h, Vt h_ m in and Vt h_ m ax , t he 
val u es ar e cal cu l at ed as f ol l ows: Vt h= 0.9V, Vt h_ m in= 0.49*1.8= 0.882V and 
Vt h_ m ax = 0.51*1.8= 0.918V. As ex p l ained ab ove, t he var iat ion in Vt h onl y  incl u des t he ef f ect  of  
chang e of  p r ocess and t em p er at u r e at  nom inal  vol t ag e, which in t his ex am p l e is 1.8V. 
5 .2.11. {L E VE L  3} [R e c e i v e r  T h r e sh o l d s] Vi n h _ a c ,  Vi n l _ a c  p r e se n t  

a n d  m a t c h  d a t a  sh e e t ,  i f  n e e d e d  
Vinh_ ac, Vinl _ ac ar e t he vol t ag es ab ove/b el ow which t he inp u t  sig nal  m u st  cr oss b ef or e t he 
r eceiver  can b e g u ar ant eed t o chang e st at e. Vinh_ ac, Vinl _ ac over r ides t he Vinh and Vinl  def ined 
ear l ier  in t he [Model ] or  [Model  Sp ec] sect ion. 
The v al u es g iv en for  Vinl _ac and Vinh_ac m u st m atch those in the data sheet. 
N ote, howev er , that these p ar am eter s ar e r eq u ir ed to b e sp ecified as offsets to 
Vth in the I B I S  m odel , whil e they  m ay  b e g iv en as ab sol u te v ol tag es in the data 
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sheet. Ther efor e, som e conv er sion m ay  b e necessar y . F or  instance, tak ing  the 
S S TL 18  standar d as an ex am p l e, the data sheet m ig ht cal l  ou t 0 .9 V for  Vth and 
1.150 V for  Vinh_ac, which wou l d r eq u ir e that Vinh_ac b e g iv en the v al u e + 250  m V 
in the I B I S  fil e. 

5 .2.12. {L E VE L  3} [R e c e i v e r  T h r e sh o l d s] Vi n h _ d c ,  Vi n l _ d c  p r e se n t  
a n d  m a t c h  d a t a  sh e e t ,  i f  n e e d e d  

Vinh_ dc and Vinl _ dc ar e DC inp u t  vol t ag e t hr eshol ds which det er m ine t he b ou ndar y  condit ion
u nder  which t he r eceiver  wil l  N O T chang e st at e. 
The v al u es g iv en for  Vinl _dc and Vinh_dc m u st m atch those in the data sheet. 
N ote, howev er , that these p ar am eter s ar e r eq u ir ed to b e sp ecified as offsets to 
Vth in the I B I S  m odel , whil e they  m ay  b e g iv en as ab sol u te v ol tag es in the data 
sheet. Ther efor e, som e conv er sion m ay  b e necessar y . F or  instance, tak ing  the 
S S TL 18  standar d as an ex am p l e, the data sheet m ig ht cal l  ou t 0 .9 V for  Vth and 
1.0 V for  Vinh_dc, which wou l d r eq u ir e that Vinh_dc b e g iv en the v al u e + 10 0  m V 
in the I B I S  fil e. 

5 .2.13. {L E VE L  3} [R e c e i v e r  T h r e sh o l d s] T sl e w _ a c /T d i f f sl e w _ a c  
p r e se n t  a n d  m a t c h  d a t a  sh e e t ,  i f  n e e d e d  

If  t he dat a sheet  sp ecif ies a m ax im u m  t im e t hat  an incom ing  sig nal  m ay  t ak e t o t r ansit ion b et ween
Vinl _ ac and Vinh_ ac, t hen t he [Receiver  Thr eshol ds] Tsl ew_ ac p ar am et er  shou l d b e set  t o t hat  
val u e. For  dif f er ent ial  r eceiver s t he Tdif f sl ew_ ac p ar am et er  shou l d b e set  t o t he m ax im u m  
al l owab l e t r ansit ion t im e b et ween -Vdif f _ ac and +Vdif f _ ac. 
5 .3. M o d e l  I-V T a b l e  R e q u i r e m e n t s 
A su m m ar y  of  t he q u al it y  of  t he IB IS m odel ( s)  I-V t ab l es is cont ained in t his sect ion. This shou l d 
b e incl u ded in | IQ  sect ion as p r escr ib ed in t he IB IS Q u al it y  Check l ist . These com m ent s can ap p ear  
af t er  t he [N ot es] sect ion in t he H eader . 
The t er m  " t ab l e"  as u sed in t his docu m ent  r ef er s t o r ows and col u m ns of  nu m b er s ap p ear ing  in t he 
t ex t  of  t he IB IS f il e. The t er m  " cu r ve"  r ef er s t o t he visu al  p l ot t ing  of  t ab l e dat a. Som e check s ar e 
m or e easil y  p er f or m ed visu al l y . 
[P u l l u p ] and [P ower  Cl am p ] t ab l es in IB IS f il es ar e Vcc-r el at ive. This m eans t hat  t he vol t ag e 
val u es in t he f ir st  col u m n ar e act u al l y  inver t ed of f set s f r om  Vcc. For  ex am p l e, t he val u e at  0V in a 
[P u l l u p ] t ab l e is act u al l y  m easu r ed at  Vcc and t he val u e at  Vcc in t he t ab l e is m easu r ed at  0V
t his in m ind when check ing  Vcc-r el at ive t ab l es. The t ab l e, b el ow, il l u st r at es t his wit h 3 ex am p l es.

Table 1:  I B I S  t able v s .  m eas u r ed  v o lt ag es  
I B I S  ( V c c -rel a t i v e)  M ea sured  ( G roun d -rel a t i v e)  

-Vcc 2*Vcc 
0 Vcc 

Vcc/2 Vcc/2 
Vcc 0 
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Cu r ve viewing  t ool s m ay  of f er  t he ab il it y  t o t r ansl at e Vcc-r el at ive t ab l es so t hat  t he cu r ves viewed 
ar e g r ou nd r el at ive. 
5 .3.1. {L E VE L  2}  I-V t a b l e s h a v e  c o r r e c t  t y p /m i n /m a x  o r d e r  
Insp ect  ever y  I-V t ab l e.  Check  f or  p r op er  or der  of  t he I-V t ab l es. The or der  of  t he col u m n v
t he t ab l e m u st  b e: 

VO L TA G E , Cu r r ent Ty p , Cu r r ent Min, Cu r r ent Max  
In m ost  cases t he m ax im u m  cu r r ent  shou l d b e g r eat er  t han t he t y p ical  cu r r ent , which shou l d b e
g r eat er  t han t he m inim u m  cu r r ent , in t he act ive r eg ion ( e.g . wher e device is not  cl am p ing ) . The 
m ost  com m on ex cep t ion is f or  com p ensat ed devices, wher e t he t y p ical , m inim u m , and m ax im u m  
cu r ves m ay  near l y  over l ay  each ot her . Al so, [P ower  Cl am p ] cu r ves m ay  ex hib it  cr ossover s du e t
dif f er ences in t he vol t ag es at  which cl am p ing  b eg ins. 
This check  is easil y  accom p l ished b y  viewing  t he cu r ves and check ing  visu al l y . Check ing  
com b ined cu r ves is p r ef er r ed, b u t  check ing  of  individu al  cu r ves is accep t ab l e. 
5 .3.2. {L E VE L  2}  [P u l l u p ] v o l t a g e  sw e e p  r a n g e  i s c o r r e c t  
The vol t ag e col u m n in t he [P u l l u p ] t ab l e shou l d ex t end f r om  -Vcc t o +2*Vcc, For  t he p u r p ose of  
t his check , Vcc is def ined b y  t he [P u l l u p  Ref er ence] k ey wor d f or  t his check , or  [Vol t ag e Rang e] if  
[P u l l u p  Ref er ence] is not  p r esent . 
5 .3.3. {L E VE L  2}  [P u l l d o w n ] v o l t a g e  sw e e p  r a n g e  i s c o r r e c t  
The vol t ag e col u m n in t he [P u l l down] t ab l e shou l d ex t end f r om  -Vcc t o +2*Vcc. For  t he p u r p ose 
of  t his check , Vcc is def ined b y  t he [P u l l u p  Ref er ence] k ey wor d f or  t his check , or  [Vol t ag e Rang e] 
if  [P u l l u p  Ref er ence] is not  p r esent . 
5 .3.4 . {L E VE L  2}  [P O W E R  C l a m p ] v o l t a g e  sw e e p  r a n g e  i s c o r r e c t
The vol t ag e col u m n in t he [P O W E R Cl am p ] shou l d ex t end at  l east  f r om  -Vcc t o 0 ( it  is p er m it t ed 
and r ecom m ended t o ex t end f r om  –Vcc t o +2*Vcc, p ar t icu l ar l y  wher e on-die t er m inat ion is u sed
For  t he p u r p ose of  t his check , Vcc is def ined b y  t he [P O W E R Cl am p  Ref er ence] k ey wor d f or  t his 
check , or  [Vol t ag e Rang e] if  [P O W E R Cl am p  Ref er ence] is not  p r esent . 
5 .3.5 . {L E VE L  2}  [G N D C l a m p ] v o l t a g e  sw e e p  r a n g e  i s c o r r e c t  
The vol t ag e col u m n in t he [G N D Cl am p ] shou l d ex t end at  l east  f r om  -Vcc t o +Vcc ( it  is p er m it t ed 
and r ecom m ended t o ex t end f r om  –Vcc t o +2*Vcc, p ar t icu l ar l y  wher e on-die t er m inat ion is u sed
For  t he p u r p ose of  t his check , Vcc is def ined b y  t he [P O W E R Cl am p  Ref er ence] k ey wor d f or  t his 
check , or  [Vol t ag e Rang e] if  [P O W E R Cl am p  Ref er ence] is not  p r esent .  
5 .3.6 . {L E VE L  2}  I-V t a b l e s d o  n o t  e x h i b i t  st a i r -st e p p i n g  
Ther e shou l d b e no st air  st ep p ing  of  any  I-V t ab l es, wit h f l at  sect ions and ab r u p t  j u m p s. This is 
cau sed b y  insu f f icient  sig nif icant  dig it s in t he t ab l e cu r r ent  col u m ns. This p r ob l em  ap p ear s in ear l y  
ver sions of  t he N CSU  s2ib is2 p r og r am . P oor  m easu r em ent  r esol u t ion cou l d al so cau se t his ef f ect .
This check  is easil y  accom p l ished b y  viewing  t he cu r ves and check ing  visu al l y . 
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5 .3.7 . {L E VE L  2}  C o m b i n e d  I-V t a b l e s a r e  m o n o t o n i c  
Check  t hat  t he com b ined t ab l es ar e m onot onical l y  incr easing , ie. Ther e ar e no sl op e r ever sal s in t he 
cu r r ent  val u es. 
This check  is easil y  accom p l ished b y  viewing  t he cu r ves and check ing  visu al l y .  Al t er nat ivel y ,
IB ISCH K  4.2.1 or  ab ove wil l  p er f or m  t he sam e check  au t om at ical l y . 
N ot e t hat  IB ISCH K  r ep or t s onl y  t he f ir st  non-m onot onic p oint s in each t ab l e. Af t er  f ix ing  t he dat a 
IB ISCH K  shou l d b e r u n ag ain. 
5 .3.8 . {L E VE L  2}  [P u l l d o w n ] I-V t a b l e s p a ss t h r o u g h  z e r o /z e r o
Ty p , Min, and Max  [P u l l down] t ab l e cu r r ent s shou l d al l  p ass t hr ou g h z er o at  z er o vol t s f r om  
[P u l l down Ref er ence] f or  f u l l  swing  t echnol og ies su ch as CMO S. Al l  t hr ee cu r r ent  col u m ns
p ass t hr ou g h z er o cu r r ent  at  t he z er o vol t  l ine in t he t ab l e, ex cep t  in sp ecial  cases ( i.e. TTL , P E CL , 
L VDS, or  SE RDE S dr iver ) . 
5 .3.9 . {L E VE L  2}  [P u l l u p ] I-V t a b l e s p a ss t h r o u g h  z e r o /z e r o  
Ty p , Min, and Max  [P u l l u p ] t ab l e cu r r ent s shou l d al l  p ass t hr ou g h z er o at  z er o vol t s f r om  [P u l l u p  
Ref er ence] f or  f u l l  swing  t echnol og ies su ch as CMO S. Al l  t hr ee cu r r ent  col u m ns shou l d p ass 
t hr ou g h z er o cu r r ent  at  t he z er o vol t  l ine in t he t ab l e, ex cep t  in sp ecial  cases ( i.e. TTL , P E CL , 
L VDS, or  SE RDE S dr iver ) . 
5 .3.10 . {L E VE L  2}  N o  l e a k a g e  c u r r e n t  i n  c l a m p  I-V t a b l e s 
For  m odel s wit hou t  on-die t er m inat ion, r eview each cl am p  t ab l e.  The ex p ect ed cu r r ent s shou l d b e 
l ess t han 1 u A in t he nor m al  op er at ing  r ang es ( t y p ical l y  f r om  0 t o Vcc r ang e in t he t ab l e) . 
IB ISCH K  wil l  p r int  a war ning  f or  cl am p s in which cu r r ent s ar e never  b el ow 1u A  If  a t ab l e is 
t r u ncat ed, u se t he ex t r ap ol at ed val u es b ased on t he l ast  t wo p oint s p r ior  t o ex t r ap ol at ion.  O r  u se a 
viewer  which can com b ine t he t wo cl am p  t ab l es int o one.  E x cep t ions can ex ist  f or  ol der  TTL  
t echnol og ies wher e sever al  m il l iam p s m ay  b e ob ser ved and f or  som e E CL  and ot her  t echnol og ies 
wit h which can have int er nal  r esist or s.  E x cep t ions shou l d b e u nder st ood and docu m ent ed. 
5 .3.11. {L E VE L  2}  I-V b e h a v i o r  n o t  d o u b l e -c o u n t e d  
Ver if y  t hat  cl am p ing  cu r r ent s ar e f ou nd onl y  in t he [G N D Cl am p ] and [P ower  Cl am p ] I-V t ab l es. 
Ver if y  t hat  cu r r ent s t hat  shou l d b e f ou nd in t he [P u l l u p ] and [P u l l down] t ab l es ar e not  f ou nd in t he 
[G N D Cl am p ] and [P ower  Cl am p ] I-V t ab l es. Ver if y  t hat  t her e is no du p l icat ion of  cl am p ing  
cu r r ent s b et ween t he [G N D Cl am p ] and [P ower  Cl am p ] t ab l es. If  t he b u f f er  has on-die t er m inat ion, 
ver if y  t hat  t er m inat ion cu r r ent  is not  incl u ded in b ot h t he [G N D Cl am p ] and [P ower  Cl am p ] t ab l es 
in su ch as m anner  as t o cau se dou b l e cou nt ing  of  t he act u al  cu r r ent  when t he cl am p s ar e 
ex t r ap ol at ed and com b ined. 
N O TE : N CSU  s2ib is m ay  not  cor r ect l y  m odel  on-die t er m inat ion. It  p l aces t he f u l l  t er m inat ion 
char act er ist ic in b ot h [P ower  Cl am p ] and [G N D Cl am p ] t ab l es, ef f ect ivel y  dou b l e-cou nt ing  t he 
t er m inat ion when t hese t ab l es ar e com b ined b y  t he sim u l at or . 
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5 .3.12. {L E VE L  2}  O n -d i e  t e r m i n a t i o n  m o d e l i n g  d o c u m e n t e d  
Any  IB IS m odel s wit h on-die t er m inat ion shou l d b e l ab el ed as su ch u sing  com m ent  l ines.  O n die 
t er m inat ion shou l d b e m odel ed in [P ower  Cl am p ] and/or  [G N D Cl am p ] t ab l es, and p ossib l y  u sing  
[Add Su b m odel ] if  t he t er m inat ion is act ive onl y  in non-dr iving  m ode.  Docu m ent  t he m et hod u sed 
t o em b ed t he t er m inat ion int o t he cl am p s. 
5 .3.13. {L E VE L  2}  E C L  m o d e l s I-V t a b l e s sw e p t  f r o m  -Vc c   t o  

+2*Vc c . 
I-V t ab l es in E CL  m odel s shou l d b e swep t  f r om  -Vcc  t o +2*Vcc, wher e Vcc f or  E CL  is def ined as 
t he dif f er ence b et ween t he m ost  p osit ive su p p l y  vol t ag e and t he m ost  neg at ive. This is t r u e even
t hou g h t he op er at ing  r ang e is nar r ower . IB IS sp ecif ies a f ix ed 2V r ang e, b u t  u sing  t he act u al  su p p l y  
r ang e is a b et t er  p r act ice. 
5 .3.14 . {L E VE L  2} P o i n t  d i st r i b u t i o n s i n  I-V t a b l e s sh o u l d  b e  

su f f i c i e n t  
W e r ecom m end a m inim u m  of  10 dat a p oint s at  p oint s of  inf l ect ion in I-V t ab l es t o p r event  
int er p ol at ion issu es in sim u l at ions. 
5 .4 . M o d e l  V-T  T a b l e  R e q u i r e m e n t s 
5 .4 .1. {L E VE L  2}  O u t p u t  a n d  I/O  b u f f e r s h a v e  su f f i c i e n t  V-T  

t a b l e s 
P u sh-p u l l  O u t p u t  and I/O  b u f f er s shou l d have 2 [Rising  W avef or m ] and 2 [Fal l ing  W avef or m ] 
t ab l es. O p en-sou r ce and O p en-dr ain b u f f er s m ay  have 1 [Rising  W avef or m ] and 1 [Fal l ing  
W avef or m ] t ab l e. If  l ess t han 4 V-T t ab l es ar e p r esent , t hen t his shou l d b e ex p l ained in com m ent s.
The R_ f ix t u r e val u e f or  V-T t ab l es shou l d b e cl ose t o t he char act er ist ic im p edance ( Z 0)  of  t he 
t r ansm ission l ine f or  t he ap p l icat ion sy st em  at  which t he device is ex p ect ed t o op er at e. R_ f ix t u r e 
f or  m ost  l eg acy  sy st em  is cl ose t o 50 ohm : 

R_fix tu r e connected to [Pu l l u p  Refer ence] 
• Rising  V-T 
• F al l ing  V-T 

R_fix tu r e connected to =  [Pu l l down Refer ence] 
• Rising  V-T 
• F al l ing  V-T 

Dif f er ent ial  and ot her  t er m inat ed t echnol og ies m ay  b e m odel ed u sing  2 V-T t ab l es b y  incl u ding  
V_ f ix t u r e at  t he com m on m ode vol t ag e, or  cl ose t o t he r eg ion of  op er at ion. For  ex am p l e: 

R_fix tu r e to Vcm  ( Com m on Mode Vol tag e)  
• Rising  V-T 
• F al l ing  V-T 

F or  technol og ies su ch as L VD S  which m ay  not b e com p atib l e with the test fix tu r e 
v ol tag es r eq u ir ed for  [Ram p ] data, at l east 2 wav efor m s ar e r eq u ir ed. 



 - 23 - 

5 .4 .2. {L E VE L  2}  V-T  t a b l e s h a v e  r e a so n a b l e  p o i n t  d i st r i b u t i o n
V-T t ab l es shou l d b e wel l  b ehaved, wit h cont inu ou s second der ivat ive. V-T p oint  densit y  shou l d b e 
su f f icient  in ar eas wit h non-z er o second der ivat ive. For  ex am p l e, a l ow t o hig h st at e t r ansit ion 
shou l d have at  l east  10 p oint s. 
This check  is easil y  accom p l ished b y  viewing  t he cu r ves and check ing  visu al l y .  
5 .4 .3. {L E VE L  3}  V-T  t a b l e  d u r a t i o n  i s n o t  e x c e ssi v e  
To avoid t he " over  cl ock ing "  issu e, ex cess V-T p oint s m ay  b e r em oved t o m at ch t he V-T du r at ion 
cor r esp onding  t o t he m ax im u m  dat a r at e or  f r eq u ency  at  which t he device is ex p ect ed t o op er at e. 
W hen r em oving  t r ail ing  V-T p oint  t he f inal  DC val u e m u st  b e achieved, i.e. t he ending  sl op e 
shou l d b e ver y  sm al l . Since t he 2 set s of  V-T t ab l es descr ib e t he r el at ive on and of f  swit ching  del ay  
b et ween t he p u l l u p  and p u l l down t r ansist or s, r el at ive t im e p osit ion b et ween al l  t ab l es wit h t he sam e 
edg e dir ect ion and cor ner  m u st  b e m aint ained when r em oving  t he l eading  ex cess V-T p oint s. The 
nu m b er  of  ex cess V-T p oint s r em oved can b e dif f er ent  b et ween cor ner s ( i.e. t y p , m in and m ax )  b u t  
it  is r ecom m ended t o ex p l ain t he dif f er ence as com m ent s of  t he IB IS f il e. 
5 .4 .4 . {L E VE L  2}  V-T  t a b l e  e n d p o i n t s m a t c h  f i x t u r e  v o l t a g e s 
If  t he V_ f ix t u r e val u es eq u al  t he su p p l y  r ef er ence vol t ag es f or  t he [P u l l u p ] or  [P u l l down] t ab l es, 
t hen eit her  t he st ar t ing  or  ending  p oint s of  t he V-T t ab l es ar e ex p ect ed t o eq u al  t hese V_ f ix t u r e 
val u es. This ap p l ies t o f u l l  swing  t echnol og ies su ch as CMO S, and not  t o t echnol og ies su ch as 
TTL , P E CL , L VDS, or  SE RDE S dr iver , which do not  necessar il y  swing  r ail  t o r ail . This check  
does not  ap p l y  in cases wher e int er nal  p u l l u p s/p u l l downs or  b ias condit ions ex ist  su ch t hat  t he 
com b ined I-V t ab l es have cu r r ent  f l ows at  t he V_ f ix t u r e vol t ag es. 
For  ex am p l e f or  a 3.3 V device wit h t he [Vol t ag e Rang e] set  t o 3.3 V, V_ f ix t u r e =  3.3 V, and 
R_ f ix t u r e =  50 ohm s, t he [Rising  W avef or m ] t ab l e shou l d end at  3.3 V, and t he [Fal l ing  
W avef or m ] t ab l e shou l d b eg in at  3.3 V. 
5 .5 . M o d e l  [R a m p ] Da t a  R e q u i r e m e n t s 
The [Ram p ] sect ion is r eq u ir ed even if  [Rising  W avef or m ] and [Fal l ing  W avef or m ] ar e p r esent  in a 
[Model ]. [Ram p ] inf or m at ion is u sed in som e t ool s f or  non-sim u l at ion p u r p oses, f or  ex am p l e 
q u ick l y  f inding  t he f ast est  p in on a net . 
5 .5 .1. {L E VE L  2}  [R a m p ] R _ l o a d  p r e se n t  i f  v a l u e  o t h e r  t h a n  5 0  

o h m s 
If  t he [Ram p ] dat a was m easu r ed u sing  a l oad r esist or  ot her  t han 50 ohm s, t he [Ram p ] sect ion has 
an R_ l oad su b p ar am et er  g iving  t he l oad r esist or  val u e u sed. 
5 .5 .2. {L E VE L  2}  [R a m p ] t y p /m i n /m a x  o r d e r  i s c o r r e c t  
The t y p , m in, and m ax  [Ram p ] val u es ar e t ak en f r om  t y p , m in, and m ax  b u f f er  m easu r em ent s. 
They  ar e not  necessar il y  sor t ed b y  dV, dt , or  dV/dt . Al t hou g h t he p r og r ession f r om  m in t o m ax  
u su al l y  has dV incr easing  and dt  decr easing , t he cor r ect  or der  is act u al l y  det er m ined b y  t he  t est  
condit ions u sed, t he sam e condit ions u sed t o der ive t y p /m in/m ax  I-V t ab l es. 
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5 .5 .3. {L E VE L  2}  [R a m p ] d V c o n si st e n t  w i t h  I-V t a b l e  c a l c u l a t i o n s
The [Ram p ] dV val u es m u st  m at ch val u es cal cu l at ed b y  ap p l y ing  t he [Ram p ] R_ l oad and f ix t u r e 
vol t ag e val u es t o t he I-V t ab l es f or  t y p /m in/m ax  condit ions. The hig h and l ow st at e vol t ag es ar e 
det er m ined u sing  t he I-V t ab l e cal cu l at ions, and 60%  of  t he dif f er ence b et ween t hese is com p ar ed 
t o each [Ram p ] dV val u e. The er r or  m u st  not  ex ceed 5%  of  t he dV cal cu l at ed f r om  t he I-V t ab l es.
As of  t he dat e of  t his docu m ent  IB ISCH K  does not  p er f or m  t his check , b u t  f u t u r e ver sions m ay . 
Cu r r ent  IB ISCH K  ver sions can b e u sed t o p er f or m  t his check  b y  m ak ing  t em p or ar y  m odif icat ions 
t o t he IB IS [Model ], adding  [Rising  W avef or m ] and [Fal l ing  W avef or m ] k ey wor ds wit h V_ f ix t u r e 
and R_ f ix t u r e val u es cor r esp onding  t o t he cor r ect  [Ram p ] f ix t u r e val u es, as descr ib ed in IB IS 
Sp ecif icat ion sect ion 9 ( N ot es of  Dat a Der ivat ion Met hod) , it em  3 ( Ram p  Rat es) . These wavef or m s 
wou l d have 2 p oint s g iving  ar t if ical  init ial  and f inal  vol t ag e val u es, chosen t o f or ce IB ISCH K  t o 
decl ar e an er r or  and r ep or t  cal cu l at ed val u es. These val u es cal cu l at ed b y  IB ISCH K  can b e u sed t o 
cal cu l at e t he 20%  t o 80%  dV f or  com p ar ison t o [Ram p ] dV. 
5 .5 .4 . {L E VE L  2}  [R a m p ] d t  i s c o n si st e n t  w i t h  20 % -8 0 %  c r o ssi n g  

t i m e  
E ach dt  val u e m at ches wit hin 10%  t he dif f er ence b et ween t he t im es of  cr ossing  t he 20%  vol t ag e 
p oint  and t he 80%  vol t ag e p oint  on t he cor r esp onding  [Rising  W avef or m ] or  [Fal l ing  W avef or m
wit h t est  f ix t u r e m ost  sim il ar  t o t he [Ram p ] t est  f ix t u r e, if  m at ching  V-T t ab l es ar e p r esent  
This check  is t o b e p er f or m ed u sing  V-T t ab l es wit h V_ f ix t u r e or  R_ f ix t u r e m at ching  [Ram p ] 
f ix t u r e val u es. The wavef or m  R_ f ix t u r e m u st  m at ch [Ram p ] R_ l oad, or  50 ohm s if  not  sp ecif ied. 
The [Rising  W avef or m ] m u st  have V_ f ix t u r e eq u al  t o 0V. The [Fal l ing  W avef or m ] m u st  have 
V_ f ix t u r e, V_ f ix t u r e_ m in, and V_ f ix t u r e_ m ax  val u es m u st  cor r esp ond t o t he [P u l l u p  Ref er ence] or  
[Vol t ag e Rang e] t y p , m in, and m ax  val u es, r esp ect ivel y . Reasonab l y  sm al l  val u es of  C_ f ix t u r e, 
L _ f ix t u r e, R_ du t , L _ du t , and C_ du t  p ar am et er s in [Rising  W avef or m ] and [Fal l ing  W avf or m ] can 
b e over l ook ed in t he V-T t ab l e sel ect ion p r ocess, al t hou g h t hese m ay  deg r ade t he cor r el at ion of
[Ram p ] t o V-T t ab l e endp oint s. 
If  su it ab l e wavef or m s f or  t his check  ar e not  p r esent , an ap p r op r iat e al t er nat e r ef er ence f or  dt  m ay  
b e chosen. This m ay  b e sim u l at ed or  m easu r ed wavef or m s, or  a dat asheet . 
5 .6 . O u t p u t  t i m i n g  c h e c k s 
5 .6 .1. {L E VE L  3} [M o d e l  S p e c ] Vm e a s a n d  Vr e f  u se d  i f  t y p /m i n /m a x  

v a r i a t i o n  
U su al l y  Vr ef  and Vm eas have t he sam e val u e f or  p u sh-p u l l  t echnol og ies, and ar e sp ecif ied t o var y  
in p r op or t ion t o su p p l y  vol t ag e f or  t y p /m in/m ax  condit ions. Vm eas and Vr ef  p ar am et er s in a 
[Model  Sp ec] k ey wor d wou l d b e u sed t o convey  any  t y p /m in/m ax  var iat ion of  t hese.  
5 .6 .2. {L E VE L  3} Vr e f  c o n si st e n t  f o r  O p e n -d r a i n ,  O p e n -so u r c e ,  a n d

E C L  M o d e l _ t y p e s 
For  O p en-dr ain m odel s [Model ] or  [Model  Sp ec] Vr ef  m u st  b e ab ove Vm eas, and it  is u su al l y  set  
t o t he [P u l l u p  Ref er ence] vol t ag e. For  O p en-sou r ce and O p en-sink  m odel s Vr ef  m u st  b e b el ow 
Vm eas, and it  is u su al l y  set  t o t he [P u l l down Ref er ence] vol t ag e, t y p ical l y  z er o. For  E CL  m odel s 
Vr ef  m u st  b e b el ow Vm eas, and is u su al l y  2V b el ow [P u l l u p  Ref er ence].  
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6 . C o r r e l a t i o n  
IB IS q u al it y  cor r el at ion desig nat or  " S"  sp ecif ies t hat  t he m odel  devel op er  has sim u l at ed a b u f f er  
u sing  ident ical  t est  l oads in SP ICE  and in IB IS, and com p ar ed t he r esu l t s. L ik ewise, t he “M” 
desig nat or  sp ecif ies t hat  IB IS sim u l at ions and b ench m easu r em ent s have b een com p ar ed. The 
int ent ion of  cor r el at ion is t o assess t he deg r ee t o which t he IB IS m odel  dat a wil l  r esu l t  in 
sim u l at ions t hat  m at ch SP ICE  sim u l at ions and/or  b ench m easu r em ent s. B y  car ef u l  at t ent ion t o 
det ail  and u nder st anding  t he b ehavior  of  t he I/O  cir cu it , it  is p ossib l e t o achieve ex t r em el y  cl ose 
cor r el at ion b et ween SP ICE  and IB IS sim u l at ion r esu l t s. B e awar e t hat  not  al l  IB IS b ehavior al  
sim u l at or s ar e cr eat ed eq u al ;  discr ep ancies m ay  b e an ar t if act  of  t he b ehavior al  sim u l at or  r at her  
t han t he IB IS m odel  ex t r act ion p r ocess. 
If   t he “M” and/or  “S” cor r el at ion desig nat or s ar e u sed t he m et hods em p l oy ed and r esu l t s m u st  b e 
t hor ou g hl y  docu m ent ed. If  t he docu m ent at ion is ex t er nal  t o t he IB IS f il e, t he IB IS f il e m u st  cont ain 
com m ent s su f f icient  t o l ocat e t he cor r el at ion docu m ent at ion. Incl u sion of  g ol den wavef or m s, eit her  
in ex t er nal  docu m ent s or  in t he IB IS f il e as [Test  Dat a]/[Test  L oad]  sect ions, or  b ot h, is 
r ecom m ended. 
For  det ail ed inf or m at ion p l ease r ef er  t o t he " I/O  B u f f er  Accu r acy  H andb ook " : 

ht t p ://www.eda.or g /p u b /ib is/accu r acy / 
The I/O  B u f f er  Accu r acy  H andb ook  def ines q u ant it at ive m et hods f or  cor r el at ing  har dwar e 
m easu r em ent s, SP ICE  sim u l at ions and IB IS sim u l at ions, and docu m ent ing  t he r esu l t s of  t he 
cor r el at ion. It  descr ib es g ener al  p r incip l es su ch as over l ay  and envel op e m et r ics, t est  cir cu it s, and 
sp ecif ic f ig u r es of  m er it  t o g r ade cor r el at ion r esu l t s. Cor r el at ion m et hods ar e not  l im it ed t o t hose 
descr ib ed in t he I/O  B u f f er  Accu r acy  H andb ook , b u t  al l  m et hods u sed m u st  b e docu m ent ed if  t he 
“M” and/or  “S” desig nat or s ar e u sed. 


