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

19 M a y  2 0 0 9 
 
Purpose 
Thi s do cu m ent  i s a speci f i cat i o n co ver i ng  st andar ds and m et ho do lo g y  t o  enhance t he q u ali t y  o f  
elect r o ni c co m po nent  m o del f i les pr o du ced i n co nf o r m ance w i t h t he AN SI/E IA-656-A I/O  B u f f er  
Inf o r m at i o n Speci f i cat i o n ( IB IS) . M o r e i nf o r m at i o n o n t he IB IS speci f i cat i o n can b e f o u nd o n t he 
IB IS w eb  pag e: 
 ht t p://w w w .ei g r o u p.o r g /i b i s/def au lt .ht m  
The pu r po se o f  t he IB IS Speci f i cat i o n i s t o  pr o vi de a st andar d f o r  m o del dat a ex chang e and t hu s t o  
enhance t he valu e o f  m o deli ng  and si m u lat i o n. 
The pu r po se o f  t hi s IB IS Q u ali t y  Speci f i cat i o n i s t o  pr o vi de a st andar d f o r  vali dat i ng  m o del dat a 
ag ai nst  t he IB IS Speci f i cat i o n and a m eans o f  o b j ect i ve m easu r es o f  co r r elat i ng  m o del si m u lat i o n 
r esu lt s w i t h m easu r em ent s o r  o t her  m o del si m u lat i o ns. B y  pr o vi di ng  st andar ds f o r  vali dat i ng , 
co r r elat i ng , and r epli cat i ng  si m u lat i o n r esu lt s w e seek  t o  enhance t he valu e o f  m o deli ng  and 
si m u lat i o n. 
N ei t her  st andar d i s a m eans, b y  i t self , f o r  g u ar ant eei ng  q u ali t y . The q u ali t y  o f  m o dels and 
si m u lat i o ns ar e lar g ely  t he r esu lt  o f  m ar k et  f o r ces. St andar ds ser ve t o  enhance t he ex chang e o f  dat a. 
Thi s IB IS Q u ali t y  Speci f i cat i o n i s i nt ended t o  su pplem ent  ex i st i ng  su ppo r t  m echani sm s f o r  
pr o du cer s o f  IB IS f i les. E m ai l r ef lect o r s f o r  IB IS co m m u ni t y  su ppo r t  ar e o pen t o  t he pu b li c. The 
IB IS O pen Fo r u m  also  o f f er s a FRE E  M o del Revi ew  Ser vi ce: 

IB IS M o del Revi ew : If  y o u  ar e develo pi ng  an IB IS m o del and w o u ld li k e t o  have y o u r  
m o del r evi ew ed, y o u  m ay  send y o u r  m o del [t o  t he em ai l addr ess f o u nd o n t he IB IS Su ppo r t  
w eb  pag e]. Thi s i s a co nf i dent i al and FRE E  ser vi ce pr o vi ded b y  t he IB IS M o del Revi ew  
co m m i t t ee co m pr i sed o f  a nu m b er  o f  E DA vendo r s. Feedb ack  ab o u t  t he m o del w i ll o nly  b e 
passed t o  t he r eq u est o r  o f  t hi s ser vi ce. M o del Revi ew  Ser vi ce i s i nt ended f o r  u se b y  IC 
M AN U FACTU RE RS O N L Y  ( lar g e o r  sm all) . 

Det ai ls o n t he em ai l r ef lect o r s and m o del r evi ew  ser vi ce ar e descr i b ed at  t he w eb  U RL  g i ven, 
ab o ve.
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R ev i si on  H i st ory  
1.0a 31-m ar -2004 B o b  H aller  Ini t i al ver si o n 
1.0b  04-j an-2005 M i k e L aB o nt e Revi ew  u pdat e 
1.0c 15-f eb -2005 M i k e L aB o nt e Revi ew  u pdat e 
1.0d 08-m ar -2005 M i k e L aB o nt e Revi ew  u pdat e 
1.0e 05-apr -2005 B o b  H aller  Revi ew  u pdat e 
1.0f  12-apr -2005 M i k e L aB o nt e Revi ew  u pdat e 
1.0g  02-au g -2005 M i k e L aB o nt e Revi ew  u pdat e 
1.1a 14-au g -2006 M o shi u 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-o ct -2006 M i k e L aB o nt e Co nver t  t o  M SW o r d f o r m at . 
1.1c 27-no v-2006 M i k e L aB o nt e Revi ew  u pdat e 
1.1d 12-dec-2006 M i k e L aB o nt e Revi ew  u pdat e 
1.1e 09-j an-2007 M i k e L aB o nt e Fo r m at t i ng . M o r e f o r m at t i ng  w o r k  needed 

b eg i nni ng  at  4.3.10. 
1.1f  23-j an-2007 M i k e L aB o nt e Chang e “ex em pt i o n” t o  “ex cept i o n”. 
1.1g  6-f eb -2007 M i k e L aB o nt e Chang es t o  sect i o n 2.1. 
1.1h 13-f eb -2007 B o b  Ro ss/M o shi u l 

H aq u e 
Added det ai l ex planat i o n r eg ar di ng  “X” i n sect i o n 
2.1 

1.1i  20-f eb -2007 K i m  
H elli w ell/M i k e 
L aB o nt e 

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

1.1j  20-f eb -2007 M i k e L aB o nt e Chang es f r o m  20-f eb -2007 m eet i ng . 
1.1k  27-f eb -2007 M i k e L aB o nt e E x t ended P u r po se t o  di scu ss IB IS su ppo r t . 
1.1l 26-m ar -2007 M i k e L aB o nt e Replaced 4.1.4 and 4.3 w i t h m at er i al f r o m  Davi d 

B anas. Chang e 3.1.3 t o  IQ 1. 
1.1m  30-m ar -2007 M i k e L aB o nt e Chang e li m i t s i n 3.1.2 and add i b i schk  no t es. 
1.1n 16-apr -2007 K i m  H elli w ell, 

M i k e L aB o nt e 
Chang es t o  3.1.2, 3.1.3, 3.1.4 ( delet ed) , and 3.2.1. 

1.1o  24-apr -2007 K i m  H elli w ell, 
M i k e L aB o nt e 

Su g g est  Ter m i nat o r  m o del i n 3.2.1. M er g e 3.2.5 
i nt o  3.2.4. Delet ed 3.1.3, 3.2.2, 3.2.3, 3.2.5. 

1.1p 3-M ay -2007 M i k e L aB o nt e U pdat ed 3.2.5 and 3.3.2. Delet ed 3.3.1. 
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1.1q  21-M ay -2007 Ro y  L event hal, 
M i k e L aB o nt e 

Fi x ed RL C r eq u i r em ent  i n 3.2.5. N ew  t ex t  f o r  
3.3.2. Delet ed 3.3.3. Chang ed 3.3.4 t o  r eq u i r e a 
co m m ent  f o r  ex cept i o ns. 

1.1r  18-J u n-2007 M o shi u l H aq u e, 
M i k e L aB o nt e 

3.3.4 b eco m es L E VE L  2. Delet ed 3.4.1. Inser t ed 
3.4.3 and 3.4.4. 

1.1s 19-J u n-2007 M i k e L aB o nt e Sm all chang es t o  3.4.3 and 3.4.4. 
1.1t  10-J u l-2007 M i k e L aB o nt e Delet ed 3.4.2. Renu m b er ed so  t hat  [M o del 

Select o r ] check s ar e i n new  sect i o n 4, all 
su b seq u ent  sect i o ns r enu m b er ed. 

1.1u  30-J u l-2007 B o b  Ro ss, Ro y  
L event hal, M i k e 
L aB o nt e 

Revi si o ns t o  5.1.1, 5.1.7, and 5.1.8. Delet ed 5.1.2 
and 5.1.9 t hr o u g h 5.1.12. 

1.1v 14-Au g -2007 M i k e L aB o nt e, Ro y  
L event hal 

Revi si o ns t o  5.1.7, 5.1.8, 5.2, and 5.2.2. Delet ed 
5.2.1, 5.2.3, and 5.2.4. 

1.1x  11-Sep-2007 M i k e L aB o nt e U pdat ed 5.2.2, 5.2.5, 5.2.6, and 5.2.22. Delet ed 
5.2.7 and 5.2.8. Fu r t her  edi t s t o  5.2.2 f r o m  Ro y  
L event hal. 

1.1y  11-Dec-2007 Ro y  L event hal, 
M i k e L aB o nt e 

5.2.2, 5.2.18. 5.2.3, 5.2.4, 5.2.7, 5.2.8, 5.3.4 
u pdat ed, 5.2.17, 5.3.3 m ar k ed f o r  delet i o n. Fi x ed 
sw apped M  &  S i n 5.3.17. 

1.1z  15-J an-2008 M i k e L aB o nt e 5.2.16, 5.2.18 u pdat ed. N o t es r em o ved f r o m  5.2.21 
&  5.2.13. 

1.1aa 22-J an-2008 M i k e L aB o nt e Chang e all “dat asheet ” t o  “dat a sheet ”. Chang e 
so m e check  t i t les t o  “pr esent  and m at ches dat a 
sheet ”. Chang e 5.1.4 f r o m  “co r r ect ” t o  
“r easo nab le”. M er g ed “pr esent ” check s and 
“co r r ect ” check s f o r  [Recei ver  Thr esho lds]. M i no r  
edi t o r i al chang es. 

1.1ab  29-J an-2008 M i k e L aB o nt e W o r di ng  chang es i n 5.2.18, 5.2.20, 5.2.24. 
1.1ac 20-Feb -2008 M i k e L aB o nt e Cleanu p o f  5.3, 5.3.1 m ar k ed f o r  delet i o n, 5.3.2 

clar i f i ed. 
1.1ad 17-M ar -2008 M i k e L aB o nt e 5.2.5 clar i f i ed. 5.3.4, 5.3.5, 5.3.6, and 5.3.7 

u pdat ed. 
1.1ae 29-Apr -2008 M i k e L aB o nt e Add G  desi g nat o r . 
1.1af  15-J u ly -2008 M i k e L aB o nt e 5.2.9 clar i f i ed. 5.2.10, 5.2.11, 5.2.12 m ar k ed f o r  

delet i o n. 
1.1ag  16-J u ly -2008 M i k e L aB o nt e U pdat e 5.2.16. Add 5.2.17. Chang e 5.3.2-10 check s 

t o  L E VE L  2. U pdat e 5.3.8-10. Add 5.3.11. 
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1.1ah 26-Au g -2008 M i k e L aB o nt e Clar i f i cat i o ns t o  5.2.12-15. 
1.1ai  30-Sep-2008 M i k e L aB o nt e 5.3.13 and 5.4.5 u pdat ed. 5.3.17, 5.4.1, 5.4.3, and 

5.4.4 m ar k ed f o r  delet i o n. 
1.1aj  18-N o v-2008 M i k e L aB o nt e 5.5.1, 5.5.3, 5.5.5 and 5.5.9 m ar k ed f o r  delet i o n.  

5.5.7 and 5.5.8 clar i f i ed. 
1.1ak  6-J an-2009 M i k e L aB o nt e Delet ed i t em s m ar k ed f o r  delet i o n. Check s ar e no w  

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

17-M ar -2009 M i k e L aB o nt e 5.3.10, 5.3.11, 5.4.1 t hr o u g h 5.4.4 u pdat ed. 5.6, 
5.6.1, and 5.6.2 added f r o m  6.1 and 6.3..1 u pdat ed. 
6.2 and 6.3 delet ed. O u t li ne nu m b er i ng  f o r m at  
r epai r ed. N O TE : Chang es f o r  1.1al and 1.1am  ar e 
li st ed her e. 

1.1an 07-Apr -2009 M i k e L aB o nt e, 
M o shi u l H aq u e 

6.1 t ex t  m o ved t o  5.1.2. Sect i o n 7 m o st ly  r ew r i t t en. 
1.2.2 and 1.2.3 u pdat ed. L VDS clar i f i cat i o n added 
t o  5.4.1. All o f  sect i o n 6 i s no w  em pt y , m ar k ed f o r  
delet i o n. 

1.1ao  21-Apr -2009 M i k e L aB o nt e Co m plet ely  delet ed sect i o n 6. Delet ed sect i o n 8, 
m o ved do cu m ent at i o n r eq u i r em ent s t o  sect i o n 1. 
N o t e: “Co r r elat i o n” w as sect i o n 7 and i s no w  
sect i o n 6. 

1.1ap 15-M ay -2009 M i k e L aB o nt e Clar i f i ed placeho lder  st at u s o f  t he IQ 4 level. 
Replaced t ex t  o f  1.4. Delet ed 5.5.3 ( [Ram p] dV vs. 
su pply  vo lt ag e) , so  t hat  check s 5.5.4 and 5.5.5 ar e 
no w  5.5.3 and 5.5.4. W hat  i s no w  5.5.3 w as a V-T 
t ab le endpo i nt s vs. [Ram p] dV check , no w  r eplaced 
w i t h a new  I-V t ab le vs. [Ram p] dV check . 
Ref er ence t o  5.5.7 r eplaced w i t h m et ho d 
descr i pt i o n t ex t  i n w hat  i s no w  5.5.4. 

1.1aq  19-M ay -2009 M i k e L aB o nt e U pdat ed 1.1.5 and 1.4. So m e edi t o r i al cleanu 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 ali t y  o f  an IB IS f i le can b e det er m i ned b y  check i ng  i t s dat a f o r  co r r ect ness, and b y  
co r r elat i ng  t he dat a t o  a r ef er ence. Co r r ect ness i s def i ned as co nf o r m i ng  t o  a desi g nat ed ver si o n o f  
t he IB IS Speci f i cat i o n and t he co m po nent  dat a sheet . A nu m b er  o f  i ndi vi du al check s ar e 
per f o r m ed, and t he o ver all f i le q u ali t y  i s r epr esent ed w i t h a desi g nat o r  su ch as “IQ 3S”, f o r  
ex am ple, w hi ch w o u ld i ndi cat e t hat  dat a f o r  b asi c si m u lat i o n and t i m i ng  analy si s have b een 
check ed, and t he IB IS m o del has b een co r r elat ed t o  a r ef er ence si m u lat i o n. The su m m ar y  IB IS 
Q u ali t y  desi g nat o r  i s em b edded i n t he IB IS f i le as a co m m ent s o r  i n t he [N o t es] sect i o n 
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 ali t y  level i s def i ned as a co m b i nat i o n o f  co r r ect ness check s and co r r elat i o n check s. The 
co r r ect ness level i s a nu m b er , and o t her  speci al desi g nat i o ns su ch as co r r elat i o n ar e sho w n as 
appended let t er s. So m e ex am ples: 

• 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 eco g ni z ed levels o f  co r r ect ness check s and 3 levels o f  co r r elat i o n check s ar e di scu ssed 
b elo w . Det ai ls o f  t he r ef er enced check s and co r r elat i o n t est s ar e g i ven i n sect i o ns 2 t hr o u g h 7. 
1.1.1. IQ 0  – N o t  C h e c k e d  
An IQ 0 f i le has no t  b een check ed, o r  at  least  t he check i ng  has no t  b een do cu m ent ed. Thi s i s a 
placeho lder  level u sef u l f o r  sho w i ng  w hi ch f i les ar e q u eu ed f o r  check i ng . To o ls t hat  cr eat e IB IS 
f i les sho u ld pu t  IQ 0 co m m ent s i n t he f i les. 
1.1.2. IQ 1 – P a sse s IB IS C H K  
An IQ 1 f i le has b een check ed w i t h t he lat est  IB ISCH K  par ser  at  t he t i m e o f  check i ng . 

• 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. 



 

 - 9 - 

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 i le can b e si m u lat ed w i t h r easo nab le assu r ance t hat  t he b u f f er  si g nal w avef o r m s ar e 
co r r ect . It  do es no t  necessar i ly  have accu r at e per -pi n o r  co u pled pack ag e m o deli ng , m ay  no t  have 
i nf o r m at i o n needed t o  check  t i m i ng , and m ay  no t  have i nf o r m at i o n t o  help m easu r e po w er  cu r r ent s. 
IQ 2 i nclu des all i t em s i n IQ 1, plu s t he f o llo w i ng  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 i le i s su i t ab le f o r  si g nal t i m i ng  analy si s. P ack ag e m o deli ng  at  t he pi n level i s pr esent  and 
accu r at e, and speci al k ey w o r ds f o r  m easu r i ng  t i m i ng  ar e pr esent  and co r r ect . Co u pled pack ag e 
m o deli ng  i s no t  r eq u i r ed. IQ 3 i nclu des all i t em s i n IQ 2, plu s t he f o llo w i ng  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 i le i s su i t ab le f o r  po w er  analy si s. The po w er  and g r o u nd cu r r ent s asso ci at ed w i t h g r o u ps 
o f  b u f f er s ar e accu r at ely  m o deled. Thi s i s di st i nct  f r o m  t he si g nal analy si s capab i li t i es addr essed b y  
IQ 2 and IQ 3. Thi s i s a placeho lder , si nce no  IQ  level 4 check s ar e cu r r ent ly  def i ned. These check s 
w i ll b e def i ned i n a f u t u r e ver si o n o f  t he IB IS Q u ali t y  Speci f i cat i o n. Cu r r ent ly  no  IB IS f i le can 
have an IQ 4 level. 
1.2. S p e c i a l  De si g n a t o r s 
The f o llo w i ng  speci al desi g nat o r  let t er s can b e appended t o  t he IQ  level t o  co nvey  addi t i o nal 
i m po r t ant  i nf o r m at i o n. 
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 
Speci al desi g nat o r  “G ” i ndi cat es t hat  t he f i le co nt ai ns g o lden w avef o r m s, t he [Test  Dat a] and [Test  
L o ad] k ey w o r ds def i ned i n IB IS 4.0. U ser s can co m par e si m u lat i o ns o f  IB IS b u f f er  m o dels w i t h 
t he sam e t est  lo ads ag ai nst  t he co r r espo ndi ng  g o lden w avef o r m s. G o lden w avef o r m s m u st  b e 
pr o du ced f r o m  so u r ce si m u lat i o ns o r  m easu r em ent s, no t  f r o m  si m u lat i o ns o f  IB IS m o dels. The set  
o f  [Test  L o ad] f i x t u r es u sed m u st  i nclu de at  least  o ne w i t h a t r ansm i ssi o n li ne. The “G ” desi g nat o r  
m ay  b e u sed w i t h IB IS f i les co nt ai ni ng  g o lden w avef o r m s f o r  o nly  a su b set  o f  b u f f er  m o dels, as 
det er m i ned b y  so u nd eng i neer i ng  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  
Speci al desi g nat o r  " M "  i ndi cat es t hat  m easu r em ent  co r r elat i o n has b een per f o r m ed and t he r esu lt s 
ar e deem ed sat i sf act o r y . M o r e o n co r r elat i o n can b e f o u nd i n sect i o n 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  
Speci al desi g nat o r  " S"  i ndi cat es t hat  si m u lat i o n co r r elat i o n has b een per f o r m ed and t he r esu lt s ar e 
deem ed sat i sf act o r y . M o r e o n co r r elat i o n can b e f o u nd i n sect i o n 7. 
1.2.4 . De si g n a t o r  " X "  - E x c e p t i o n s 
Speci al desi g nat o r  " X"  r ef er s t o  ex cept i o n f r o m  co r r ect ness o r  co r r elat i o n. E x cept i o ns sho u ld b e 
u sed t o  declar e t hat  t he f i le i s su i t ab le f o r  t he pu r po se i ndi cat ed b y  t he IQ  level even t ho u g h o ne o r  
m o r e check s ar e no t  passed b y  st r i ct  st andar ds. The r easo n f o r  t he ex cept i o n m u st  b e do cu m ent ed 
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i n t he { N o t es] sect i o n. B ef o r e u si ng  an IB IS f i le w i t h t he X desi g nat o r  i n i t s IQ  level, t he m o del 
u ser  sho u ld o pen t he f i le and lo o k  f o r  co m m ent s ex plai ni ng  ex cept i o ns. 
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 V E 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 to 
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  sco r e f o r  an IB IS f i le i s det er m i ned as f o llo w s: 

• The su m m ar y  IQ  level nu m b er  i s t he hi g hest  f o r  w hi ch all check s o f  t hat  level ar e passed. 
• “M ”, “S”, and/o r  “G ” desi g nat o r s ar e appended t o  t he su m m ar y  IQ  sco r e i f  t he m o dels have 

b een m easu r em ent  and/o r  si m u lat i o n co r r elat ed, o r  i f  t he f i le co nt ai ns g o lden w avef o r m s, 
r espect i vely . 

•  “X” i s appended t o  t he su m m ar y  IQ  sco r e i f  any  check  i n t he f i le can no t  b e passed w i t ho u t  
ex cept i o n. 

• O P TIO N AL  check s have no  ef f ect  o n t he su m m ar y  IQ  sco r e. 
The su m m ar y  IQ  sco r e m u st  b e po st ed i n t he IB IS f i le ei t her  as a co m m ent  li ne o r  i n t he [N o t es] 
sect i o n. Any  ex cept i o ns m u st  also  b e ex plai ned i n t he IB IS f i le. An ex am ple IQ  su m m ar y  i n an 
IB IS f i le m i g ht  lo o k  li k e t hi s: 
 | 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 i r em ent s f o r  t he header  sect i o n o f  t he IB IS f i le, f r o m  t he b eg i nni ng  o f  t he f i le t o  t he li ne 
b ef o r e t he f i r st  [Co m po nent ] k ey w o r 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 o dels ar e ex pect ed t o  pass t he check s per f o r m ed b y  t he IB ISCH K  pr o g r am  b ef o r e t hey  ar e 
r eleased t o  t he pu b li c. P assi ng  IB ISCH K  i nsu r es t hat  t he f i le w i ll at t ai n at  least  an IQ 1 level 
desi g nat i o n. The IB ISCH K  pr o g r am  i s f o u nd at  ht t p://w w w .ei g r o u p.o r g /i b i s/t o o ls.ht m . 
A b est  pr act i ce i s t o  i nser t  t he f u ll o u t pu t  f r o m  t he IB ISCH K  pr o g r am  i nt o  t he IB IS f i le as 
co m m ent s, w i t h ex planat i o n f o r  any  w ar ni ng s anno t at ed w i t hi n. W hen do i ng  t hi s i t  i s i m po r t ant  t o  
i nsu r e t hat  t he added co m m ent s do  no t  cau se new  “li ne t o o  lo ng ” IB ISCH K  w ar ni ng s. 
In g ener al i t  i s b est  t o  u se t he lat est  avai lab le ver si o n o f  t he IB ISCH K  pr o g r am , as t he lat est  ver si o n 
m ay  i nclu de new  t est s and f i x es f o r  b u g s f o u nd i n t he o lder  ver si o ns. The IB ISCH K  pr o g r am  u sed 
m u st , at  a m i ni m u m , b e ab le t o  acco m m o dat e t he [IB IS Ver ] o f  t he IB IS f i le at  hand. The [IB IS 
Ver ] u sed i n t he IB IS f i le i s set  b y  t he m o del m ak er  b ased o n t he set  o f  IB IS k ey w o r ds r eq u i r ed t o  
co m plet ely  and co r r ect ly  r epr esent  t he b ehavi o r  o f  t he par t . The [IB IS Ver ] valu e can b e set  t o  at  
least  3.2 b ecau se t hi s ver si o n i s su ppo r t ed b y  a w i de var i et y  o f  E DA t o o ls. It  sho u ld no t  b e 
necessar y  t o  avo i d IB IS 3.2 f eat u r es t o  achi eve co m pat i b i li t y  w i t h IB IS t o o ls. Also , ver si o n 3.2 
i nclu des IB IS k ey w o r ds t hat  ar e needed t o  co r r ect ly  descr i b e m any  I/O  b u f f er s i n u se t o day . 
So m e IB ISCH K  w ar ni ng s m ay  b e per m i ssi b le du e t o  speci al ci r cu m st ances r eg ar di ng  t he m o del, 
b u t  t hey  m u st  b e i dent i f i ed i n t he IB IS f i le i t self  i n t he [N o t es] sect i o n o f  t he f i le.  The w ar ni ng s, 
alo ng  w i t h t he r easo n w hy  t hey  sho u ld b e co nsi der ed accept ab le m u st  b e i dent i f i ed. Also  t he IQ  
level desi g nat o r  m u st  i nclu de “X” f o r  ex cept i o ns du e t o  w ar ni ng s. 
The X ( ex cept i o n)  desi g nat i o n i s u sed t o  do cu m ent  all ex cept i o n cases t hat  m i g ht  b e i m po r t ant  t o  
so m e u ser .  These w o u ld m o st ly  apply  t o  W ar ni ng  m essag es w her e t he m o del pr o vi der  g i ves 
f u r t her  i nf o r m at i o n.  The X desi g nat i o n m ay  also  apply  t o  cases w her e t he ex t r act ed o r  
speci f i cat i o n i nf o r m at i o n has b een chang ed, and i t s i m pact .  Fi nally  i t  can also  b e u sed f o r  any  
u nu su al si t u at i o n i n t he par ser , w her e t he m o del i nf o r m at i o n i s co r r ect , b u t  t he par ser  st i ll i ssu es 
W ar ni ng  o r  Cau t i o n m essag es. The m ai n po i nt  i s t hat  t he m o del pr o vi der  has pu r po sely  i ssu ed t he 
m o del w i t h so m e devi at i o n, and t he u ser  needs t o  k no w  ab o u t  i t s det ai ls t o  u nder st and t he i ssu es 
t hat  m i g ht  ar i se i n u si ng  t he m o del. 
Fo r  so m e m i no r  devi at i o ns i nclu di ng  w her e m o del dat a i s chang ed t o  eli m i nat e W ar ni ng  m essag es, 
t he X desi g nat i o n m i g ht  no t  b e needed.  Fo r  ex am ple, t he X w o u ld no r m ally  no t  b e u sed f o r  I-V 
t ab le r eg i o ns w her e so m e no n-m o no t o ni c dat a du e t o  m easu r em ent  no i se o r  spu r i o u s dat a i s 
r em o ved.  The chang ed dat a has m i ni m al i m pact  o n m o del si m u lat i o ns and helps i ncr ease m o del 
po r t ab i li t y . 
O ccasi o nally  a pr o b lem  ex i st s w i t h IB ISCH K  r at her  t han w i t h t he m o del.  W hi le t he IB ISCH K  
pr o b lem  m ay  b e f i x ed i n t he f u t u r e, t he ex i st i ng  m o del co u ld b e t ag g ed w i t h X and co nt ai n a 
descr i pt i o n o f  i t s i ssu es and ho w  t hi s m ay  i m pact  ho w  t he IB IS m o del i s u sed. In t he event  an er r o r  
i s g ener at ed du e t o  a speci f i c b u g  i n t he IB ISCH K , i nt ent i o nal devi at i o n i n t he m o del m ay  b e 
per m i t t ed t o  su ppr ess t he er r o r  i n t he m o del pr o vi ded su ch devi at i o ns ar e pr o per ly  do cu m ent ed i n 
t he [N o t es] sect i o n w i t h “X” t ag g ed i n t he q u ali t y  desi g nat i o n. Thi s su ppr essi o n o f  er r o r  i s a u ni q u e 
case and sho u ld have m i ni m al i m pact  o n t he accu r acy  o f  t he m o del.  
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A L evel 1 M o del m u st  N O T pr o du ce AN Y  er r o r s w hen r u n t hr o u 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 o r  t he [Co m po nent ] sect i o n m ay  b e w ai ved f o r  IB IS f i les f o r  pr o g r am m ab le par t s su ch as 
FP G As, i f  t he f i le i s g ener i c i n nat u r e, and do es no t  r epr esent  a f i nal, pr o g r am m ed par t . In g ener i c 
IB IS f i les t he [P i n] sect i o n t y pi cally  co nt ai ns o ne ent r y  f o r  each [M o del], b u t  i t  do es no t  co r r espo nd 
t o  any  act u al devi ce pi n 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 i r em ent s f o r  t he [P ack ag e] and [P ack ag e M o del] sect i o ns: 
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 speci f i cat i o n r eq u i r es Ty p valu es i n t he [P ack ag e] k ey w o r ds, and allo w s M i n and M ax  
valu es t o  b e N A i f  no t  avai lab le. To  achi eve IQ  level 2 an IB IS f i le m u st  have Ty p, M i n and M ax  
valu es i n t he [P ack ag e] k ey w o r ds. A r ef lect i o n analy si s b ased o nly  o n Ty p pack ag e par asi t i cs i s 
li k ely  t o  b e o pt i m i st i c. M i n and M ax  valu es ar e r eq u i r ed t o  i nsu r e t hat  peak  di st o r t i o n levels ar e 
pr edi ct 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  
Reaso nab le valu es ar e: L  <  100nH , C <  100pF, R <  10 o hm . M i n m u st  b e less t han t y p and t y p less 
t han m ax . 
The IB ISCH K  pr o g r am  det ect s t y po g r aphi cal er r o r s su ch as o m i t t i ng  t he scali ng  f act o r  f o llo w i ng  a 
nu m b er  valu e, b y  check i ng  ag ai nst  hi g her  li m i t s: L  <  1000nH , C <  1000pF, R <  50 o hm . An R_ pk g  
valu e o f  1000 w o u ld easi ly  f ai l t hi s t est , f o r  ex am ple. Thi s IQ  check , w i t h i t s lo w er  li m i t s, w i ll 
det ect  o t her  er r o r s su ch as ex t r a di g i t s o r  m easu r em ent  er r o r . 
The m i n and m ax  valu es o f  t hese par asi t i cs sho u ld r epr esent  t he r ang e spanned b y  t he act u al pi n 
par asi t i cs f o r  si g nal pi ns. The t y pi cal valu e sho u ld f all b et w een t he m i n and m ax  valu es;  t y pi cally  i t  
i s t he aver ag e o f  t he si g nal pi n par asi t i cs, b u t  i t  need no t  b e. The po w er  and g r o u nd pi ns sho u ld 
N O T b e i nclu ded i n t he det er m i nat i o n o f  t he [P ack ag e] par asi t i cs. 
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 i r em ent s f o r  t he [P i n] sect i o n: 
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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  
All pi ns m u st  b e def i ned f o r  a co m po nent . In addi t i o n t o  si g nal pi ns: 

• 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. 

Fo r  IB IS b u f f er  [M o del] li b r ar i es, i t  i s r eco m m ended t hat  o ne pi n b e u sed f o r  ever y  m o del and t hat  
t he pi n nam e b e t he sam e as t he m o del 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 V E 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 V E 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 i r em ent s f o r  t he o pt i o nal [Di f f  P i n] sect i o n: 
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 V diff 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 V diff 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  V diff. 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  i s ex pect ed t hat  b o t h pi ns o f  a di f f er ent i al pai r  w i ll u se t he sam e [M o del]. If  t he b u f f er  m o dels 
r ef er enced b y  t he t w o  phy si cal pi ns o f  a [Di f f  P i n] ent r y  ar e no t  t he sam e [M o del] nam e, a 
co m m ent  o r  [N o t es] ent r y  m u st  b e pr esent  t o  ex plai n w hy . 
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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 li ne t he [M o del Select o r ] k ey w o r d m u st  have t w o  f i elds. The f i r st  f i eld li st s t he r ef er enced 
[M o del] nam e and seco nd f i eld co nt ai ns a sho r t  descr i pt i o n o f  t he m o del sho w n i n f i r st  f i eld. The 
pu r po se o f  t he descr i pt i o n i s t o  ai d t he u ser  o f  t he E DA t o o l i n m ak i ng  i nt elli g ent  b u f f er  m o del 
select i o ns. It  can b e u sed b y  t he E DA t o o l i n a u ser  i nt er f ace di alo g  b o x  as t he b asi s o f  an 
i nt er act i ve b u f f er  select i o n m echani sm . An ex am ple o f  u sag e o f  m o del select o r  w i t h an appr o pr i at e 
descr i pt i o n m i g ht  b e a pr o g r am m ab le b u f f er  i n DDR3, w her e t he descr i pt i o n m ay  i nclu de t he 
i m pedance o f  t he dr i ver  and t he appli cab le m ax i m u m  f r eq u ency  o f  t he m o del ( 800 M b ps, 34 O hm  
Dat a I/O  w i t h no  O DT) . It  i s r eco m m ended t o  have a speci f i c descr i pt i o n i n t he [N o t es] sect i o n 
ab o u t  t he ex i st ence o f  [M o del Select o r ] i n an IB IS f i le w i t h a sho r t  ex planat i o n o f  w hy  i t  w as u sed, 
po ssi b ly  w i t h r ef er ences t o  t he dat a sheet  f o r  f u r t her  ex planat i o n. 
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 i r st  ent r y  u nder  each [M o del Select o r ] k ey w o r d i s t he def au lt  ent r y . They  w i ll b e t he m o dels 
u sed b y  E DA t o o ls i f  t he u ser  m ak es no  speci f i c cho i ce. The set  o f  def au lt  ent r i es sho u ld b e 
co nsi st ent , descr i b i ng  a st at e t hat  m ay  li k ely  ex i st  o n t he par t , co nsi der i ng  dependenci es b et w een 
t hem . Fo r  ex am ple, i f  t he [M o del Select o r ] ent r i es descr i b e co nt r o lled o u t pu t  i m pedances f o r  a par t  
o n w hi ch all b u f f er s ar e set  t o  t he sam e i m pedance, t hen t he def au lt  ent r i es f o r  all [M o del 
Select o r ]s w o u ld have t he sam e i m pedance. W e m u st  no t  have o ne [M o del Select o r ] def au lt i ng  t o  
35 o hm s and ano t her  t o  50 o hm s i n t hat  case. Fu r t her m o r e, t he m o st  f r eq u ent ly  u sed set t i ng  o f  a 
[M o del Select o r ] i s t he pr ef er r ed def au lt , i f  t hat  can b e det er m i ned. 
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 ear  
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  o f  valu es i s no t  r est r i ct ed t o  t ho se sho w n ab o ve. C_ co m p m i g ht  also  b e co m pu t ed f o r  o t her  
co m b i nat i o ns o f  vo lt 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  
[Vo lt ag e Rang e] i s t he o per at i ng  su pply  vo lt ag e f o r  a [M o del].  It  i s r eq u i r ed u nless AL L  FO U R o f  
t he o t her  vo lt ag e r ef er ence k ey w o r ds ar e su ppli ed. W hen [Vo lt ag e Rang e] i s u sed alo ne, t he o t her  
k ey w o r ds def au lt  t o : 

• [Pu l l u p  Refer ence] =  [V ol 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] =  [V ol tag e Rang e] v al u e 
• [G N D  Cl am p  Refer ence] =  0 V  

Reg ar dless o f  w het her  [Vo lt ag e Rang e] o r  [*  Ref er ence] i s u sed, t he valu es m u st  b e r easo nab le and 
m u st  r epr esent  t he act u al co ndi t i o ns o f  IB IS m o del ex t r act i o n. The t y p, m i n and m ax  valu es o f  t he 
cho sen vo lt ag es sho u ld no r m ally  f o llo w  t he r elat i o nshi p: 
 m i n <  t y p <  m ax  
The m i n and m ax  vo lt ag es m u st  f all w i t hi n t he m ax i m u m  o per at i ng  co ndi t i o ns speci f i ed b y  t he dat a 
sheet , b u t  ar e no t  r eq u i r ed t o  span t he f u ll r ang e. M o del u ser s w i ll b e lo o k i ng  f o r  m i n and m ax  
vo lt ag es t hat  w i ll r ef lect  t he r ang e o f  su pply  vo lt ag es f o r  t hei r  desi g n, w hi ch w i ll u su ally  no t  st r ay  
m o r e t han 10%  f r o m  t he no m i nal vo lt ag e. If  a b u f f er  can b e o per at ed at  m o r e t han o ne no m i nal 
vo lt ag e, a separ at e [M o del] sho u ld b e cr eat ed f o r  each no m i nal vo lt ag e, w i t h r easo nab le m i n and 
m ax  valu es f o r  each t y p vo lt ag e. In t hi s case [M o del Select o r ] w o u ld b e u sed t o  allo w  t he u ser  t o  
cho o se t he no m i nal vo lt ag e u sed f o r  t he appli cat i o n. 
Ther e sho u ld b e co nsi st ency  am o ng  m o dels o f  t he sam e no m i nal vo lt ag e. Fo r  ex am ple, all 2.5V 
b u f f er  m o dels u sed f o r  o ne [Co m po nent ] w o u ld b e ex pect ed t o  have t he sam e m i n valu es and t he 
sam e m ax  valu es. Depar t u r es f r o m  t hi s m u st  b e do cu 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  o f  par am et er s i n t he [M o del] and [M o del Spec] sect i o ns speci f y  t he sw i t chi ng  
char act er i st i cs o f  i npu t  and I/O  b u f f er s, i n r espo nse t o  w avef o r 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 Vi nl and Vi nh par am et er s o f  t he [M o del] k ey w o r d r epr esent  t he r ang e o f  i npu t  t hr esho ld 
vo lt ag es f o r  a po pu lat i o n o f  b u f f er s. The i npu t  t hr esho ld vo lt ag e i s t hat  vo lt ag e at  w hi ch a ver y  
slo w ly  chang i ng  i npu t  si g nal i s ab le t o  sw i t ch t he sensed i npu t  lo g i c level f r o m  lo w  t o  hi g h o r  hi g h 
t o  lo w .  The Vi nl and Vi nh par am et er s w o u ld co r r espo nd t o  DC valu es f o r  Vi nl and Vi nh i n a dat a 
sheet . The [M o del] Vi nl and Vi nh valu es m u st  m at ch co r r espo ndi ng  valu es i n [M o del Spec], w hen 
[M o del Spec] i s pr esent . The [M o del] Vi nl and Vi nh valu es ar e no r m ally  w o r st  case and m ay  
co r r espo nd t o  t y p, m i n, o r  m ax  valu es i n t he [M o del Spec] k ey w o r d, as appr o pr i at e. 
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Fo r  I/O  b u f f er s, Vi nl and Vi nh valu es sho u ld b e b elo w  and ab o ve, r espect i vely , Vm eas. E x cept i o ns 
t o  t hi s sho u ld b e ex plai ned i n a co m m ent . It ' s u nco m m o n. 
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 i npu t  sw i t chi ng  u ncer t ai nt y  r eg i o n def i ned b y  t he Vinl and Vinh  su b -par am et er s o f  t he 
[M o del] sect i o n ( See sect i o n 5.2.2.)  can b e af f ect ed b y  po w er  su pply  f lu ct u at i o n f o r  m any  I/O  
st andar ds, a r ang e m ay  b e speci f i ed f o r  t hese par am et er s i n t he [M o del Spec] sect i o n. The “m i n” 
and “m ax ” valu es g i ven m u st  b e co r r ect  f o r  t he “m i n” and “m ax ” valu es g i ven f o r  t he su pply  
vo lt ag e i n t he [Vo lt ag e Rang e] k ey w o r d. Vi nl and Vi nh ar e needed o nly  f o r  Inpu t  and I/O  t y pes o f  
m o dels. 
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  
Fo r  i npu t  b u f f er s w i t h di f f er ent  vo lt ag e t hr esho lds f o r  r i si ng  and f alli ng  edg es, Vi nh+, Vi nh-, 
Vi nl+, and Vi nl- ar e g i ven i n t he [M o del Spec] sect i o n. Thi s w o u ld b e r eq u i r ed f o r  i npu t s t hat  
ex hi b i t  hy st er esi s, su ch as Schm i t t  t r i g g er  devi ces. Fo r  I/O  b u f f er s, Vi nl+ and Vi nh- valu es sho u ld 
b e b elo w  and ab o ve, r espect i vely , Vm eas. E x cept i o ns t o  t hi s sho u ld b e ex plai ned i n a co m 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 di nar i ly  w hen an i npu t  vo lt ag e level r i se ab o ve Vi nl o r  f alls b elo w  Vi nh, t her e i s a po ssi b i li t y  
t hat  t he i npu t  w i ll sw i t ch. If  t he dat a sheet  speci f i es t hat  i npu t  vo lt ag e levels can r i se ab o ve Vi nl o r  
f all b elo w  Vi nh f o r  sho r t  per i o ds o f  t i m e w i t h no  po ssi b i li t y  o f  b ei ng  sensed as an i npu t  lo g i c level 
chang es, t hen P u lse_ hi g h, P u lse_ lo w , P u lse_ t i m e can b e g i ven i n t he [M o del Spec] sect i o n. 
W hi le all b u f f er s ex hi b i t  t hi s char act er i st i c t o  so m e deg r ee, t he IB IS f o r m at  m ay  no t  b e f lex i b le 
eno u g h t o  adeq u at ely  r epr esent  t he b ehavi o r . Ther ef o r e a m o del f o r  w hi ch t hi s dat a i s pr esent  i n t he 
dat a sheet  m ay  no t  have P u lse par am et er s i n t he IB IS f i le. 
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  
All i npu t  and I/O  b u f f er s have S_ o ver sho o t _ hi g h and S_ o ver sho o t _ lo w  i n t he [M o del Spec] 
sect i o n. The valu es m u st  m at ch t he vo lt ag e li m i t s b ey o nd w hi ch t he devi ce m ay  no t  f u nct i o n 
co r r ect ly . These li m i t s m ay  b e di f f er ent  f r o m  t he ab so lu t e m ax i m u m  r at i ng s, w hi ch m ay  b e r elat ed 
t o  devi ce dest r u ct i o n. The f u nct i o nal li m i t s m ay  no t  b e f o u nd i n so m 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 o ver sho o t  vo lt ag e li m i t s ar e di f f er ent  i n m i n and m ax  co r ner s, S_ o ver sho o t _ hi g h and 
S_ o ver sho o t _ lo w  sho u ld t r ack  t hese di f f er ences. Fo r  ex am ple, S_ o ver sho o t _ hi g h m ay  i ncr ease 
w i t h t he hi g her  su pply  vo lt ag e assu m ed f o r  m ax  m o de. 
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  levels o f  o ver sho o t  can b e t o ler at ed f o r  sho r t  per i o ds o f  t i m e, t hese m u st  b e g i ven as 
D_ o ver sho o t _ hi g h, D_ o ver sho o t _ lo w , and D_ o ver sho o t _ t i m e su b par am et er s o f  t he [M o del Spec] 
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k ey w o r d. Fo r  so m e t echno lo g i es t he dat a sheet  m ay  speci f y  di f f er ent  par am et er s t o  addr ess t hi s 
co ncept . In t hi s case t he m et ho d b y  w hi ch D_ o ver sho o t _ hi g h, D_ o ver sho o t _ lo w , and 
D_ o ver sho o t _ t i m e have b een det er m i ned sho u ld b e do cu m ent ed i n t he IB IS f i le as co m 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 o ver sho o t  vo lt ag e li m i t s ar e di f f er ent  i n m i n and m ax  co r ner s, D_ o ver sho o t _ hi g h and 
D_ o ver sho o t _ lo w  sho u ld t r ack  t hese di f f er ences. Fo r  ex am ple, D_ o ver sho o t _ hi g h m ay  i ncr ease 
w i t h t he hi g her  su pply  vo lt ag e assu m ed f o r  m ax  m o de. 
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  [Recei ver  Thr esho lds] ar e needed t o  r epr esent  i npu t  b ehavi o r , t he Vt h su b par am et er  m u st  b e 
pr esent  i f  t he si g nal i s si ng le-ended. Vt h i s t he no m i nal i npu t  t hr esho ld vo lt ag e at  vo lt ag e 
t em per at u r e and pr o cess co ndi t i o ns t hat  def i ne ' t y p' . Vt h m u st  m at ch t he i npu t  b u f f er  t i m i ng  
m easu r em ent  t hr esho ld i n t he dat a sheet . 
An ex am ple o f  a t echno lo g y  w her e [Recei ver  Thr esho lds] can b e u sed i s t he DDR M em o r y  
Int er f ace. In DDR, t he i npu t  t hr esho ld vo lt ag e i s no m i nally  0.50* VDDQ . Fo r  DDR2, VDDQ  i s 
allo w ed t o  chang e f r o m  1.7 t o  1.9V, no m i nally  1.8V. In t hi s case Vt h w o u ld b e speci f i ed as 0.9V. 
IB IS t o o ls w i ll adj u st  t he t hr esho ld vo lt ag e act u ally  u sed as so m e sy st em  vo lt ag e f lu 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 i n i s t he lo w est  act u al i npu t  t hr esho ld vo lt ag e at  t y pi cal su pply  vo lt ag e, pr o cess, and 
t em per at u r e co ndi t i o ns. L i k ew i se, Vt h_ m ax  i s t he hi g hest  act u al i npu t  t hr esho ld vo lt ag e at  t y pi cal 
su pply  vo lt ag e, pr o cess, and t em per at u r e co ndi t i o ns. These ar e o f t en speci f i ed as t o ler ance valu es 
i n dat a sheet s, r epr esent i ng  an u ncer t ai nt y  as t o  w her e Vt h act u ally  li es. Thr esho ld chang es du e t o  
m i n and m ax  po w er  su pply  var i at i o n ar e i n addi t i o n t o  t he Vt h_ m i n and Vt h_ m ax  valu es. Vt h_ m i n 
and Vt h_ m ax  m u st  b e pr esent  i f  t he dat a sheet  speci f i es a t o ler ance f o r  Vt h u nder  t y pi cal 
co ndi t i o ns. 
Fo r  ex am ple, t he i npu t  t hr esho ld vo lt ag e f o r  DDR t echno lo g y  i s allo w ed t o  r ang e f r o m  
0.49* VDDQ  t o  0.51* VDDQ , no m i nally  0.50* VDDQ .  Fo r  DDR2, VDDQ  i s allo w ed t o  chang e 
f r o m  1.7 t o  1.9V, no m i nally  1.8V.  W i t h t he ab o ve def i ni t i o n o f  Vt h, Vt h_ m i n and Vt h_ m ax , t he 
valu es ar e calcu lat ed as f o llo w s: Vt h= 0.9V, Vt h_ m i n= 0.49* 1.8= 0.882V and 
Vt h_ m ax = 0.51* 1.8= 0.918V. As ex plai ned ab o ve, t he var i at i o n i n Vt h o nly  i nclu des t he ef f ect  o f  
chang e o f  pr o cess and t em per at u r e at  no m i nal vo lt ag e, w hi ch i n t hi s ex am ple i s 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  
Vi nh_ ac, Vi nl_ ac ar e t he vo lt ag es ab o ve/b elo w  w hi ch t he i npu t  si g nal m u st  cr o ss b ef o r e t he 
r ecei ver  can b e g u ar ant eed t o  chang e st at e. Vi nh_ ac, Vi nl_ ac o ver r i des t he Vi nh and Vi nl def i ned 
ear li er  i n t he [M o del] o r  [M o del Spec] sect i o n. 
The v al u es g iv en for  V inl _ac and V inh_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 
V th 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  V th and 
1.150 V  for  V inh_ac, which wou l d r eq u ir e that V inh_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  

Vi nh_ dc and Vi nl_ dc ar e DC i npu t  vo lt ag e t hr esho lds w hi ch det er m i ne t he b o u ndar y  co ndi t i o ns 
u nder  w hi ch t he r ecei ver  w i ll N O T chang e st at e. 
The v al u es g iv en for  V inl _dc and V inh_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 
V th 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  V th and 
1.0 V  for  V inh_dc, which wou l d r eq u ir e that V inh_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  speci f i es a m ax i m u m  t i m e t hat  an i nco m i ng  si g nal m ay  t ak e t o  t r ansi t i o n b et w een 
Vi nl_ ac and Vi nh_ ac, t hen t he [Recei ver  Thr esho lds] Tslew _ ac par am et er  sho u ld b e set  t o  t hat  
valu e. Fo r  di f f er ent i al r ecei ver s t he Tdi f f slew _ ac par am et er  sho u ld b e set  t o  t he m ax i m u m  
allo w ab le t r ansi t i o n t i m e b et w een -Vdi f f _ ac and +Vdi f 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  o f  t he q u ali t y  o f  t he IB IS m o del( s)  I-V t ab les i s co nt ai ned i n t hi s sect i o n. Thi s sho u ld 
b e i nclu ded i n | IQ  sect i o n as pr escr i b ed i n t he IB IS Q u ali t y  Check li st . These co m m ent s can appear  
af t er  t he [N o t es] sect i o n i n t he H eader . 
The t er m  " t ab le"  as u sed i n t hi s do cu m ent  r ef er s t o  r o w s and co lu m ns o f  nu m b er s appear i ng  i n t he 
t ex t  o f  t he IB IS f i le. The t er m  " cu r ve"  r ef er s t o  t he vi su al plo t t i ng  o f  t ab le dat a. So m e check s ar e 
m o r e easi ly  per f o r m ed vi su ally . 
[P u llu p] and [P o w er  Clam p] t ab les i n IB IS f i les ar e Vcc-r elat i ve. Thi s m eans t hat  t he vo lt ag e 
valu es i n t he f i r st  co lu m n ar e act u ally  i nver t ed o f f set s f r o m  Vcc. Fo r  ex am ple, t he valu e at  0V i n a 
[P u llu p] t ab le i s act u ally  m easu r ed at  Vcc and t he valu e at  Vcc i n t he t ab le i s m easu r ed at  0V. B ear  
t hi s i n m i nd w hen check i ng  Vcc-r elat i ve t ab les. The t ab le, b elo w , i llu st r at es t hi s w i t h 3 ex am ples. 

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 vi ew i ng  t o o ls m ay  o f f er  t he ab i li t y  t o  t r anslat e Vcc-r elat i ve t ab les so  t hat  t he cu r ves vi ew ed 
ar e g r o u nd r elat i ve. 
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  
Inspect  ever y  I-V t ab le.  Check  f o r  pr o per  o r der  o f  t he I-V t ab les. Co lu m ns Valu es i n t ab le m u st  b e: 

V O L TA G E , Cu r r ent Ty p , Cu r r ent Min, Cu r r ent Max  
In m o st  cases t he m ax i m u m  cu r r ent  sho u ld b e g r eat er  t han t he t y pi cal cu r r ent , w hi ch sho u ld b e 
g r eat er  t han t he m i ni m u m  cu r r ent , i n t he act i ve r eg i o n ( e.g . w her e devi ce i s no t  clam pi ng ) . The 
m o st  co m m o n ex cept i o n i s f o r  co m pensat ed devi ces, w her e t he t y pi cal, m i ni m u m , and m ax i m u m  
cu r ves m ay  near ly  o ver lay  each o t her . Also , [P o w er  Clam p] cu r ves m ay  ex hi b i t  cr o sso ver s du e t o  
di f f er ences i n t he vo lt ag es at  w hi ch clam pi ng  b eg i ns. 
Thi s check  i s easi ly  acco m pli shed b y  vi ew i ng  t he cu r ves and check i ng  vi su ally . Check i ng  
co m b i ned cu r ves i s pr ef er r ed, b u t  check i ng  o f  i ndi vi du al cu r ves i s accept ab le. 
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 vo lt ag e co lu m n i n t he [P u llu p] t ab le sho u ld ex t end f r o m  -vcc t o  +2* vcc, Fo r  t he pu r po se o f  
t hi s check , vcc i s def i ned b y  t he [P u llu p Ref er ence] k ey w o r d f o r  t hi s check , o r  [Vo lt ag e Rang e] i f  
[P u llu p Ref er ence] i s no t  pr 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 vo lt ag e co lu m n i n t he [P u lldo w n] t ab le sho u ld ex t end f r o m  -vcc t o  +2* vcc. Fo r  t he pu r po se o f  
t hi s check , vcc i s def i ned b y  t he [P u llu p Ref er ence] k ey w o r d f o r  t hi s check , o r  [Vo lt ag e Rang e] i f  
[P u llu p Ref er ence] i s no t  pr 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 vo lt ag e co lu m n i n t he [P O W E R Clam p] sho u ld ex t end at  least  f r o m  -vcc t o  0 ( i t  i s per m i t t ed 
and r eco m m ended t o  ex t end f r o m  –vcc t o  +2* vcc, par t i cu lar ly  w her e o n-di e t er m i nat i o n i s u sed) . 
Fo r  t he pu r po se o f  t hi s check , vcc i s def i ned b y  t he [P O W E R Clam p Ref er ence] k ey w o r d f o r  t hi s 
check , o r  [Vo lt ag e Rang e] i f  [P O W E R Clam p Ref er ence] i s no t  pr 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 vo lt ag e co lu m n i n t he [G N D Clam p] sho u ld ex t end at  least  f r o m  -vcc t o  +vcc ( i t  i s per m i t t ed 
and r eco m m ended t o  ex t end f r o m  –vcc t o  +2* vcc, par t i cu lar ly  w her e o n-di e t er m i nat i o n i s u sed) . 
Fo r  t he pu r po se o f  t hi s check , vcc i s def i ned b y  t he [P O W E R Clam p Ref er ence] k ey w o r d f o r  t hi s 
check , o r  [Vo lt ag e Rang e] i f  [P O W E R Clam p Ref er ence] i s no t  pr 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 sho u ld b e no  st ai r  st eppi ng  o f  any  I-V t ab les, w i t h f lat  sect i o ns and ab r u pt  j u m ps. Thi s i s 
cau sed b y  i nsu f f i ci ent  si g ni f i cant  di g i t s i n t he t ab le cu r r ent  co lu m ns. Thi s pr o b lem  appear s i n ear ly  
ver si o ns o f  t he N CSU  s2i b i s2 pr o g r am . P o o r  m easu r em ent  r eso lu t i o n co u ld also  cau se t hi s ef f ect . 
Thi s check  i s easi ly  acco m pli shed b y  vi ew i ng  t he cu r ves and check i ng  vi su ally . 
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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 co m b i ned t ab les ar e m o no t o ni cally  i ncr easi ng , i e. Ther e ar e no  slo pe r ever sals i n t he 
cu r r ent  valu es. 
Thi s check  i s easi ly  acco m pli shed b y  vi ew i ng  t he cu r ves and check i ng  vi su ally .  Alt er nat i vely , 
IB ISCH K  4.2.1 o r  ab o ve w i ll per f o r m  t he sam e check  au t o m at i cally . 
N o t e t hat  IB ISCH K  r epo r t s o nly  t he f i r st  no n-m o no t o ni c po i nt s i n each t ab le. Af t er  f i x i ng  t he dat a 
IB ISCH K  sho u ld b e r u n ag ai n. 
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, M i n, and M ax  P u lldo w n t ab le cu r r ent s sho u ld all pass t hr o u g h z er o  at  z er o  vo lt s f r o m  
[P u lldo w n Ref er ence] f o r  f u ll sw i ng  t echno lo g i es su ch as CM O S. All t hr ee cu r r ent  co lu m ns sho u ld 
pass t hr o u g h z er o  cu r r ent  at  t he z er o  vo lt  li ne i n t he t ab le, ex cept  i n speci al cases ( i .e. TTL , P E CL , 
L VDS, o r  SE RDE S dr i ver ) . 
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, M i n, and M ax  P u llu p t ab le cu r r ent s sho u ld all pass t hr o u g h z er o  at  z er o  vo lt s f r o m  [P u llu p 
Ref er ence] f o r  f u ll sw i ng  t echno lo g i es su ch as CM O S. All t hr ee cu r r ent  co lu m ns sho u ld pass 
t hr o u g h z er o  cu r r ent  at  t he z er o  vo lt  li ne i n t he t ab le, ex cept  i n speci al cases ( i .e. TTL , P E CL , 
L VDS, o r  SE RDE S dr i ver ) . 
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 
Fo r  m o dels w i t ho u t  o n-di e t er m i nat i o n, r evi ew  each clam p t ab le.  The ex pect ed cu r r ent s sho u ld b e 
less t han 1 u A i n t he no r m al o per at i ng  r ang es ( t y pi cally  f r o m  0 t o  Vcc r ang e i n t he t ab le) . 
IB ISCH K  w i ll pr i nt  a w ar ni ng  f o r  clam ps i n w hi ch cu r r ent s ar e never  b elo w  1u A  If  a t ab le i s 
t r u ncat ed, u se t he ex t r apo lat ed valu es b ased o n t he last  t w o  po i nt s pr i o r  t o  ex t r apo lat i o n.  O r  u se a 
vi ew er  w hi ch can co m b i ne t he t w o  clam p t ab les i nt o  o ne.  E x cept i o ns can ex i st  f o r  o lder  TTL  
t echno lo g i es w her e sever al m i lli am ps m ay  b e o b ser ved and f o r  so m e E CL  and o t her  t echno lo g i es 
w i t h w hi ch can have i nt er nal r esi st o r s.  E x cept i o ns sho u ld b e u nder st o o d and do cu 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 i f y  t hat  clam pi ng  cu r r ent s ar e f o u nd o nly  i n t he [G N D Clam p] and [P o w er  Clam p] I-V t ab les. 
Ver i f y  t hat  cu r r ent s t hat  sho u ld b e f o u nd i n t he [P u llu p] and [P u lldo w n] t ab les ar e no t  f o u nd i n t he 
[G N D Clam p] and [P o w er  Clam p] I-V t ab les. Ver i f y  t hat  t her e i s no  du pli cat i o n o f  clam pi ng  
cu r r ent s b et w een t he [G N D Clam p] and [P o w er  Clam p] t ab les. If  t he b u f f er  has o n-di e t er m i nat i o n, 
ver i f y  t hat  t er m i nat i o n cu r r ent  i s no t  i nclu ded i n b o t h t he [G N D Clam p] and [P o w er  Clam p] t ab les 
i n su ch as m anner  as t o  cau se do u b le co u nt i ng  o f  t he act u al cu r r ent  w hen t he clam ps ar e 
ex t r apo lat ed and co m b i ned. 
N O TE : N CSU  s2i b i s m ay  no t  co r r ect ly  m o del o n-di e t er m i nat i o n. It  places t he f u ll t er m i nat i o n 
char act er i st i c i n b o t h [P o w er  Clam p] and [G N D Clam p] t ab les, ef f ect i vely  do u b le-co u nt i ng  t he 
t er m i nat i o n w hen t hese t ab les ar e co m b i ned b y  t he si m u lat o r . 
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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 o dels w i t h o n-di e t er m i nat i o n sho u ld b e lab eled as su ch u si ng  co m m ent  li nes.  O n di e 
t er m i nat i o n sho u ld b e m o deled i n [P o w er  Clam p] and/o r  [G N D Clam p] t ab les, and po ssi b ly  u si ng  
[Add Su b m o del] i f  t he t er m i nat i o n i s act i ve o nly  i n no n-dr i vi ng  m o de.  Do cu m ent  t he m et ho d u sed 
t o  em b ed t he t er m i nat i o n i nt o  t he clam ps. 
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  -Vd d   t o  + 2 

Vd d . 
I-V t ab les i n E CL  m o dels sho u ld b e sw ept  f r o m  -Vdd  t o  +2 Vdd, w her e Vdd f o r  E CL  i s def i ned as 
t he di f f er ence b et w een t he m o st  po si t i ve su pply  vo lt ag e and t he m o st  neg at i ve. Thi s i s t r u e even 
t ho u g h t he o per at i ng  r ang e i s nar r o w er . IB IS speci f i es a f i x ed 2V r ang e, b u t  u si ng  t he act u al su pply  
r ang e i s a b et t er  pr act i ce. 
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  IV c u r v e s sh o u l d  b e  

su f f i c i e n t  
W e r eco m m end a m i ni m u m  o f  10 dat a po i nt s at  po i nt s o f  i nf lect i o n t o  pr event  i nt er po lat i o n i ssu es 
i n si m u lat i o ns. 
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-pu ll O u t pu t  and I/O  b u f f er s sho u ld have 2 [Ri si ng  W avef o r m ] and 2 [Falli ng  W avef o r m ] 
t ab les. O pen-so u r ce and O pen-dr ai n b u f f er s m ay  have 1 [Ri si ng  W avef o r m ] and 1 [Falli ng  
W avef o r m ] t ab le. If  less t han 4 V-T t ab les ar e pr esent , t hen t hi s sho u ld b e ex plai ned i n co m m ent s. 
The R_ f i x t u r e valu e f o r  V-T t ab les sho u ld b e clo se t o  t he char act er i st i c i m pedance ( Z 0)  o f  t he 
t r ansm i ssi o n li ne f o r  t he appli cat i o n sy st em  at  w hi ch t he devi ce i s ex pect ed t o  o per at e. R_ f i x t u r e 
f o r  m o st  leg acy  sy st em  i s clo se t o  50 o hm : 

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 

Di f f er ent i al and o t her  t er m i nat ed t echno lo g i es m ay  b e m o deled u si ng  2 V-T t ab les b y  i nclu di ng  a 
V_ f i x t u r e at  t he co m m o n m o de vo lt ag e, o r  clo se t o  t he r eg i o n o f  o per at i o n. Fo r  ex am ple: 

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

F or  technol og ies su ch as L V D 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. 
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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 les sho u ld b e w ell b ehaved, w i t h co nt i nu o u s seco nd der i vat i ve. V-T po i nt  densi t y  sho u ld b e 
su f f i ci ent  i n ar eas w i t h no n-z er o  seco nd der i vat i ve. Fo r  ex am ple, a lo w  t o  hi g h st at e t r ansi t i o n 
sho u ld have at  least  10 po i nt s. 
Thi s check  i s easi ly  acco m pli shed b y  vi ew i ng  t he cu r ves and check i ng  vi su ally .  
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  avo i d t he " o ver  clo ck i ng "  i ssu e, ex cess V-T po i nt s m ay  b e r em o ved t o  m at ch t he V-T du r at i o n 
co r r espo ndi ng  t o  t he m ax i m u m  dat a r at e o r  f r eq u ency  at  w hi ch t he devi ce i s ex pect ed t o  o per at e. 
W hen r em o vi ng  t r ai li ng  V-T po i nt  t he f i nal DC valu e m u st  b e achi eved, i .e. t he endi ng  slo pe 
sho u ld b e ver y  sm all. Si nce t he 2 set s o f  V-T t ab les descr i b e t he r elat i ve o n and o f f  sw i t chi ng  delay  
b et w een t he pu llu p and pu lldo w n st r u ct u r es, r elat i ve t i m e po si t i o n b et w een all t ab les w i t h t he sam e 
edg e di r ect i o n and co r ner  m u st  b e m ai nt ai ned w hen r em o vi ng  t he leadi ng  ex cess V-T po i nt s. The 
nu m b er  o f  ex cess V-T po i nt s r em o ved can b e di f f er ent  b et w een co r ner s ( i .e. t y p, m i n and m ax )  b u t  
i t  i s r eco m m ended t o  ex plai n t he di f f er ence as co m m ent s o f  t he IB IS f i le. 
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 i x t u r e valu es eq u al t he su pply  r ef er ence vo lt ag es f o r  t he [P u llu p] o r  [P u lldo w n] t ab les, 
t hen ei t her  t he st ar t i ng  o r  endi ng  po i nt s o f  t he V-T t ab les ar e ex pect ed t o  eq u al t hese V_ f i x t u r e 
valu es. Thi s appli es t o  f u ll sw i ng  t echno lo g i es su ch as CM O S, and no t  t o  t echno lo g i es su ch as 
TTL , P E CL , L VDS, o r  SE RDE S dr i ver , w hi ch do  no t  necessar i l y  sw i ng  r ai l t o  r ai l. Thi s check  also  
do es no t  apply  i n cases w her e i nt er nal pu llu ps/pu lldo w ns o r  b i as co ndi t i o ns ex i st  su ch t hat  t he 
co m b i ned V-I t ab les have cu r r ent  f lo w s at  t he V_ f i x t u r e vo lt ag es. 
 
Fo r  ex am ple f o r  a 3.3 V devi ce w i t h t he [Vo lt ag e Rang e] set  t o  3.3 V, V_ f i x t u r e =  3.3 V, and 
R_ f i x t u r e =  50 o hm s, t he [Ri si ng  W avef o r m ] t ab le sho u ld end at  3.3 V, and t he [Falli ng  
W avef o r m ] t ab le sho u ld b eg i n 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 i o n i s r eq u i r ed even i f  [Ri si ng  W avef o r m ] and [Falli ng  W avef o r m ] ar e pr esent  i n a 
[M o del]. [Ram p] i nf o r m at i o n i s u sed i n so m e t o o ls f o r  no n-si m u lat i o n pu r po ses, f o r  ex am ple 
q u i ck l y  f i ndi ng  t he f ast est  pi n o n 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 w as m easu r ed u si ng  a lo ad r esi st o r  o t her  t han 50 o hm s, t he [Ram p] sect i o n has 
an R_ lo ad su b par am et er  g i vi ng  t he lo ad r esi st o r  valu 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 i n, and m ax  [Ram p] valu es ar e t ak en f r o m  t y p, m i n, and m ax  b u f f er  m easu r em ent s. 
They  ar e no t  necessar i l y  so r t ed b y  dV, dt , o r  dV/dt . Alt ho u g h t he pr o g r essi o n f r o m  m i n t o  m ax  
u su ally  has dV i ncr easi ng  and dt  decr easi ng , t he co r r ect  o r der  i s act u ally  det er m i ned b y  t he  t est  
co ndi t i o ns u sed, t he sam e co ndi t i o ns u sed t o  der i ve t y p/m i n/m ax  I-V t ab les. 
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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 valu es m u st  m at ch valu es calcu lat ed b y  apply i ng  t he [Ram p] R_ lo ad and f i x t u r e 
vo lt ag e valu es t o  t he I-V t ab les f o r  t y p/m i n/m ax  co ndi t i o ns. The hi g h and lo w  st at e vo lt ag es ar e 
det er m i ned u si ng  t he I-V t ab le calcu lat i o ns, and 60%  o f  t he di f f er ence b et w een t hese i s co m par ed 
t o  each [Ram p] dV valu e. The er r o r  m u st  no t  ex ceed 5%  o f  t he dV calcu lat ed f r o m  t he I-V t ab les. 
As o f  t he dat e o f  t hi s do cu m ent  IB ISCH K  do es no t  per f o r m  t hi s check , b u t  f u t u r e ver si o ns m ay . 
Cu r r ent  IB ISCH K  ver si o ns can b e u sed t o  per f o r m  t hi s check  b y  m ak i ng  t em po r ar y  m o di f i cat i o ns 
t o  t he IB IS [M o del], addi ng  [Ri si ng  W avef o r m ] and [Falli ng  W avef o r m ] k ey w o r ds w i t h V_ f i x t u r e 
and R_ f i x t u r e valu es co r r espo ndi ng  t o  t he co r r ect  [Ram p] f i x t u r e valu es, as descr i b ed i n IB IS 
Speci f i cat i o n sect i o n 9 ( N o t es o f  Dat a Der i vat i o n M et ho d) , i t em  3 ( Ram p Rat es) . These w avef o r m s 
w o u ld have 2 po i nt s g i vi ng  ar t i f i cal i ni t i al and f i nal vo lt ag e valu es, cho sen t o  f o r ce IB ISCH K  t o  
declar e an er r o r  and r epo r t  calcu lat ed valu es. These valu es calcu lat ed b y  IB ISCH K  can b e u sed t o  
calcu lat e t he 20%  t o  80%  dV f o r  co m par i so n 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  valu e m at ches w i t hi n 10%  t he di f f er ence b et w een t he t i m es o f  cr o ssi ng  t he 20%  vo lt ag e 
po i nt  and t he 80%  vo lt ag e po i nt  o n t he co r r espo ndi ng  [Ri si ng  W avef o r m ] o r  [Falli ng  W avef o r m ] 
w i t h t est  f i x t u r e m o st  si m i lar  t o  t he Ram p t est  f i x t u r e, i f  m at chi ng  V-T t ab les ar e pr esent  
Thi s check  i s t o  b e per f o r m ed u si ng  V-T t ab les w i t h V_ f i x t u r e o r  R_ f i x t u r e m at chi ng  [Ram p] 
f i x t u r e valu es. The w avef o r m  R_ f i x t u r e m u st  m at ch [Ram p] R_ lo ad, o r  50 o hm s i f  no t  speci f i ed. 
The [Ri si ng  W avef o r m ] m u st  have V_ f i x t u r e eq u al t o  0V. The [Falli ng  W avef o r m ] m u st  have 
V_ f i x t u r e, V_ f i x t u r e_ m i n, and V_ f i x t u r e_ m ax  valu es m u st  co r r espo nd t o  t he [P u llu p Ref er ence] o r  
[Vo lt ag e Rang e] t y p, m i n, and m ax  valu es, r espect i vely . Reaso nab ly  sm all valu es o f  C_ f i x t u r e, 
L _ f i x t u r e, R_ du t , L _ du t , and C_ du t  par am et er s i n [Ri si ng  W avef o r m ] and [Falli ng  W avf o r m ] can 
b e o ver lo o k ed i n t he V-T t ab le select i o n pr o cess, alt ho u g h t hese m ay  deg r ade t he co r r elat i o n o f  
[Ram p] t o  V-T t ab le endpo i nt s. 
If  su i t ab le w avef o r m s f o r  t hi s check  ar e no t  pr esent , an appr o pr i at e alt er nat e r ef er ence f o r  dt  m ay  
b e cho sen. Thi s m ay  b e si m u lat ed o r  m easu r ed w avef o r m s, o r  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 ally  Vr ef  and Vm eas have t he sam e valu e f o r  pu sh-pu ll t echno lo g i es, and ar e speci f i ed t o  var y  
i n pr o po r t i o n t o  su pply  vo lt ag e f o r  t y p/m i n/m ax  co ndi t i o ns. Vm eas and Vr ef  par am et er s i n a 
[M o del Spec] k ey w o r d w o u ld b e u sed t o  co nvey  any  t y p/m i n/m ax  var i at i o n o f  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 
Fo r  O pen-dr ai n m o dels [M o del] o r  [M o del Spec] Vr ef  m u st  b e ab o ve Vm eas, and i t  i s u su ally  set  
t o  t he [P u llu p Ref er ence] vo lt ag e. Fo r  O pen-so u r ce and O pen-si nk  m o dels Vr ef  m u st  b e b elo w  
Vm eas, and i t  i s u su ally  set  t o  t he [P u lldo w n Ref er ence] vo lt ag e, t y pi cally  z er o . Fo r  E CL  m o dels 
Vr ef  m u st  b e b elo w  Vm eas, and i s u su ally  2V b elo w  [P u llu p Ref er ence].  
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6 . C o r r e l a t i o n  
IB IS q u ali t y  co r r elat i o n desi g nat o r  " S"  speci f i es t hat  t he m o del develo per  has si m u lat ed a b u f f er  
u si ng  i dent i cal t est  lo ads i n SP ICE  and i n IB IS, and co m par ed t he r esu lt s. L i k ew i se, t he “M ” 
desi g nat o r  speci f i es t hat  IB IS si m u lat i o ns and b ench m easu r em ent s have b een co m par ed. The 
i nt ent i o n o f  co r r elat i o n i s t o  assess t he deg r ee t o  w hi ch t he IB IS m o del dat a w i ll r esu lt  i n 
si m u lat i o ns t hat  m at ch SP ICE  si m u lat i o ns and/o r  b ench m easu r em ent s. B y  car ef u l at t ent i o n t o  
det ai l and u nder st andi ng  t he b ehavi o r  o f  t he I/O  ci r cu i t , i t  i s po ssi b le t o  achi eve ex t r em ely  clo se 
co r r elat i o n b et w een SP ICE  and IB IS si m u lat i o n r esu lt s. B e aw ar e t hat  no t  all IB IS b ehavi o r al 
si m u lat o r s ar e cr eat ed eq u al;  di scr epanci es m ay  b e an ar t i f act  o f  t he b ehavi o r al si m u lat o r  r at her  
t han t he IB IS m o del ex t r act i o n pr o cess. 
If   t he “M ” and/o r  “S” co r r elat i o n desi g nat o r s ar e u sed t he m et ho ds em plo y ed and r esu lt s m u st  b e 
t ho r o u g hly  do cu m ent ed. If  t he do cu m ent at i o n i s ex t er nal t o  t he IB IS f i le, t he IB IS f i le m u st  co nt ai n 
co m m ent s su f f i ci ent  t o  lo cat e t he co r r elat i o n do cu m ent at i o n. Inclu si o n o f  g o lden w avef o r m s, ei t her  
i n ex t er nal do cu m ent s o r  i n t he IB IS f i le as [Test  Dat a]/[Test  L o ad]  sect i o ns, o r  b o t h, i s 
r eco m m ended. 
Fo r  det ai led i nf o r m at i o n please r ef er  t o  t he " I/O  B u f f er  Accu r acy  H andb o o k " : 

ht t p://w w w .eda.o r g /pu b /i b i s/accu r acy / 
The I/O  B u f f er  Accu r acy  H andb o o k  def i nes q u ant i t at i ve m et ho ds f o r  co r r elat i ng  har dw ar e 
m easu r em ent s, SP ICE  si m u lat i o ns and IB IS si m u lat i o ns, and do cu m ent i ng  t he r esu lt s o f  t he 
co r r elat i o n. It  descr i b es g ener al pr i nci ples su ch as o ver lay  and envelo pe m et r i cs, t est  ci r cu i t s, and 
speci f i c f i g u r es o f  m er i t  t o  g r ade co r r elat i o n r esu lt s. Co r r elat i o n m et ho ds ar e no t  li m i t ed t o  t ho se 
descr i b ed i n t he I/O  B u f f er  Accu r acy  H andb o o k , b u t  all m et ho ds u sed m u st  b e do cu m ent ed i f  t he 
“M ” and/o r  “S” desi g nat o r s ar e u sed. 


