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

0 4  Aug us t  2 0 0 9  
 
Purpose 
Thi s do cu m ent i s a sp eci f i cati o n co ver i ng  a m etho do lo g y  to  enhance the q u ali ty  o f  electr o ni c 
co m p o nent m o del f i les p r o du ced i n co nf o r m ance w i th the AN SI/E IA-656-A I/O  Bu f f er  
Inf o r m ati o n Sp eci f i cati o n ( IBIS) . Mo r e i nf o r m ati o n o n the IBIS sp eci f i cati o n can b e f o u nd o n the 
IBIS w eb  p ag e: 
 http ://w w w .ei g r o u p .o r g /i b i s/def au lt.htm  
The p u r p o se o f  the IBIS Sp eci f i cati o n i s to  p r o vi de a standar d f o r  m o del data ex chang e and thu s to  
enhance the valu e o f  m o deli ng  and si m u lati o n. 
The p u r p o se o f  thi s IBIS Qu ali ty  Sp eci f i cati o n i s to  p r o vi de a m etho do lo g y  f o r  vali dati ng  m o del 
data ag ai nst the IBIS Sp eci f i cati o n and a m eans o f  o b j ecti ve m easu r es o f  co r r elati ng  m o del 
si m u lati o n r esu lts w i th m easu r em ents o r  o ther  m o del si m u lati o ns. By  p r o vi di ng  standar ds f o r  
vali dati ng , co r r elati ng , and r ep li cati ng  si m u lati o n r esu lts w e seek  to  enhance the valu e o f  m o deli ng  
and si m u lati o n. 
N ei ther  standar d i s a m eans, b y  i tself , f o r  g u ar anteei ng  q u ali ty . The q u ali ty  o f  m o dels and 
si m u lati o ns ar e lar g ely  the r esu lt o f  m ar k et f o r ces. Standar ds ser ve to  enhance the ex chang e o f  data. 
Thi s IBIS Qu ali ty  Sp eci f i cati o n i s i ntended to  su p p lem ent ex i sti ng  su p p o r t m echani sm s f o r  
p r o du cer s o f  IBIS f i les. E m ai l r ef lecto r s f o r  IBIS co m m u ni t y  su p p o r t ar e o p en to  the p u b li c. Detai ls 
o n the em ai l r ef lecto r s and the m o del r evi ew  ser vi ce o f f er ed b y  the IBIS O p en Fo r u m  ar e descr i b ed 
at the w eb  U RL  g i ven ab o ve. 
 
T erm s used  i n  t h e d oc um en t  

• IBISCH K  – The IBISCH K  f i le check er  p r o g r am , so m eti m es r ef er r ed to  as the G o lden 
Par ser , i s f o u nd at http ://w w w .ei g r o u p .o r g /i b i s/to o ls.htm . 

• Vcc – U sed i n thi s do cu m ent, the su p p ly  vo ltag e valu e f o r  an I/O  b u f f er .
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R ev i si on  H i st ory  
1.0a 31-m ar -2004 Bo b  H aller  Ini ti al ver si o n 
1.0b  04-j an-2005 Mi k e L aBo nte Revi ew  u p date 
1.0c 15-f eb -2005 Mi k e L aBo nte Revi ew  u p date 
1.0d 08-m ar -2005 Mi k e L aBo nte Revi ew  u p date 
1.0e 05-ap r -2005 Bo b  H aller  Revi ew  u p date 
1.0f  12-ap r -2005 Mi k e L aBo nte Revi ew  u p date 
1.0g  02-au g -2005 Mi k e L aBo nte Revi ew  u p date 
1.1a 14-au g -2006 Mo shi u l H aq u e Mo di f i ed secti o n 1, 2, 3, 4 and 5 w i th the new  IQ 

nu m b er i ng  schem e 
Added " Recei ver  Thr esho ld"  as an o p ti o nal 
r eq u i r em ent i n secti o n 4 

1.1b  31-o ct-2006 Mi k e L aBo nte Co nver t to  MSW o r d f o r m at. 
1.1c 27-no v-2006 Mi k e L aBo nte Revi ew  u p date 
1.1d 12-dec-2006 Mi k e L aBo nte Revi ew  u p date 
1.1e 09-j an-2007 Mi k e L aBo nte Fo r m atti ng . Mo r e f o r m atti ng  w o r k  needed 

b eg i nni ng  at 4.3.10. 
1.1f  23-j an-2007 Mi k e L aBo nte Chang e “ex em p ti o n” to  “ex cep ti o n”. 
1.1g  6-f eb -2007 Mi k e L aBo nte Chang es to  secti o n 2.1. 
1.1h 13-f eb -2007 Bo b  Ro ss/Mo shi u l 

H aq u e 
Added detai l ex p lanati o n r eg ar di ng  “X” i n secti o n 
2.1 

1.1i  20-f eb -2007 K i m  
H elli w ell/Mi k e 
L aBo nte 

Chang es to  4.1.3 and 4.1.4. Resto r e IBISCH K  
N O TE S f r o m  5-j u l-2005 ver si o n. 

1.1j  20-f eb -2007 Mi k e L aBo nte Chang es f r o m  20-f eb -2007 m eeti ng . 
1.1k  27-f eb -2007 Mi k e L aBo nte E x tended Pu r p o se to  di scu ss IBIS su p p o r t. 
1.1l 26-m ar -2007 Mi k e L aBo nte Rep laced 4.1.4 and 4.3 w i th m ater i al f r o m  Davi d 

Banas. Chang e 3.1.3 to  IQ1. 
1.1m  30-m ar -2007 Mi k e L aBo nte Chang e li m i ts i n 3.1.2 and add i b i schk  no tes. 
1.1n 16-ap r -2007 K i m  H elli w ell, 

Mi k e L aBo nte 
Chang es to  3.1.2, 3.1.3, 3.1.4 ( deleted) , and 3.2.1. 

1.1o  24-ap r -2007 K i m  H elli w ell, 
Mi k e L aBo nte 

Su g g est Ter m i nato r  m o del i n 3.2.1. Mer g e 3.2.5 
i nto  3.2.4. Deleted 3.1.3, 3.2.2, 3.2.3, 3.2.5. 

1.1p  3-May -2007 Mi k e L aBo nte U p dated 3.2.5 and 3.3.2. Deleted 3.3.1. 
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1.1q  21-May -2007 Ro y  L eventhal, 
Mi k e L aBo nte 

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

1.1r  18-J u n-2007 Mo shi u l H aq u e, 
Mi k e L aBo nte 

3.3.4 b eco m es L E VE L  2. Deleted 3.4.1. Inser ted 
3.4.3 and 3.4.4. 

1.1s 19-J u n-2007 Mi k e L aBo nte Sm all chang es to  3.4.3 and 3.4.4. 
1.1t 10-J u l-2007 Mi k e L aBo nte Deleted 3.4.2. Renu m b er ed so  that [Mo del 

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

1.1u  30-J u l-2007 Bo b  Ro ss, Ro y  
L eventhal, Mi k e 
L aBo nte 

Revi si o ns to  5.1.1, 5.1.7, and 5.1.8. Deleted 5.1.2 
and 5.1.9 thr o u g h 5.1.12. 

1.1v 14-Au g -2007 Mi k e L aBo nte, Ro y  
L eventhal 

Revi si o ns to  5.1.7, 5.1.8, 5.2, and 5.2.2. Deleted 
5.2.1, 5.2.3, and 5.2.4. 

1.1x  11-Sep -2007 Mi k e L aBo nte U p dated 5.2.2, 5.2.5, 5.2.6, and 5.2.22. Deleted 
5.2.7 and 5.2.8. Fu r ther  edi ts to  5.2.2 f r o m  Ro y  
L eventhal. 

1.1y  11-Dec-2007 Ro y  L eventhal, 
Mi k e L aBo nte 

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

1.1z  15-J an-2008 Mi k e L aBo nte 5.2.16, 5.2.18 u p dated. N o tes r em o ved f r o m  5.2.21 
&  5.2.13. 

1.1aa 22-J an-2008 Mi k e L aBo nte Chang e all “datasheet” to  “data sheet”. Chang e 
so m e check  ti tles to  “p r esent and m atches data 
sheet”. Chang e 5.1.4 f r o m  “co r r ect” to  
“r easo nab le”. Mer g ed “p r esent” check s and 
“co r r ect” check s f o r  [Recei ver  Thr esho lds]. Mi no r  
edi to r i al chang es. 

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

clar i f i ed. 
1.1ad 17-Mar -2008 Mi k e L aBo nte 5.2.5 clar i f i ed. 5.3.4, 5.3.5, 5.3.6, and 5.3.7 

u p dated. 
1.1ae 29-Ap r -2008 Mi k e L aBo nte Add G  desi g nato r . 
1.1af  15-J u ly -2008 Mi k e L aBo nte 5.2.9 clar i f i ed. 5.2.10, 5.2.11, 5.2.12 m ar k ed f o r  

deleti o n. 
1.1ag  16-J u ly -2008 Mi k e L aBo nte U p date 5.2.16. Add 5.2.17. Chang e 5.3.2-10 check s 

to  L E VE L  2. U p date 5.3.8-10. Add 5.3.11. 
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1.1ah 26-Au g -2008 Mi k e L aBo nte Clar i f i cati o ns to  5.2.12-15. 
1.1ai  30-Sep -2008 Mi k e L aBo nte 5.3.13 and 5.4.5 u p dated. 5.3.17, 5.4.1, 5.4.3, and 

5.4.4 m ar k ed f o r  deleti o n. 
1.1aj  18-N o v-2008 Mi k e L aBo nte 5.5.1, 5.5.3, 5.5.5 and 5.5.9 m ar k ed f o r  deleti o n. 

5.5.7 and 5.5.8 clar i f i ed. 
1.1ak  6-J an-2009 Mi k e L aBo nte Deleted i tem s m ar k ed f o r  deleti o n. Check s ar e no w  

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

17-Mar -2009 Mi k e L aBo nte 5.3.10, 5.3.11, 5.4.1 thr o u g h 5.4.4 u p dated. 5.6, 
5.6.1, and 5.6.2 added f r o m  6.1 and 6.3.1 u p dated. 
6.2 and 6.3 deleted. O u tli ne nu m b er i ng  f o r m at 
r ep ai r ed. N O TE : Chang es f o r  1.1al and 1.1am  ar e 
li sted her e. 

1.1an 07-Ap r -2009 Mi k e L aBo nte, 
Mo shi u l H aq u e 

6.1 tex t m o ved to  5.1.2. Secti o n 7 m o stly  r ew r i tten. 
1.2.2 and 1.2.3 u p dated. L VDS clar i f i cati o n added 
to  5.4.1. All o f  secti o n 6 i s no w  em p ty , m ar k ed f o r  
deleti o n. 

1.1ao  21-Ap r -2009 Mi k e L aBo nte Co m p letely  deleted secti o n 6. Deleted secti o n 8, 
m o ved do cu m entati o n r eq u i r em ents to  secti o n 1. 
N o te: “Co r r elati o n” w as secti o n 7 and i s no w  
secti o n 6. 

1.1ap  15-May -2009 Mi k e L aBo nte Clar i f i ed p laceho lder  statu s o f  the IQ4 level. 
Rep laced tex t o f  1.4. Deleted 5.5.3 ( [Ram p ] dV vs. 
su p p ly  vo ltag e) , so  that 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 
tab le endp o i nts vs. [Ram p ] dV check , no w  r ep laced 
w i th a new  I-V tab le vs. [Ram p ] dV check . 
Ref er ence to  5.5.7 r ep laced w i th m etho d 
descr i p ti o n tex t i n w hat i s no w  5.5.4. 

1.1aq  19-May -2009 Mi k e L aBo nte U p dated 1.1.5 and 1.4. So m e edi to r i al cleanu p . 
1.1ar  02-J u n-2009 Mi k e L aBo nte E di to r i al cleanu p . 
1.1as 09-J u n-2009 Mi k e L aBo nte E di to r i al cleanu p  and clar i f i cati o ns i n secti o n 1. 
1.1at 20-J u l-2009 Mi k e L aBo nte Fo nt cleanu p . E di to r i al chang es i n 3.1.2, 3.2.1, 5.3, 

5.3.8, and 5.3.9.  
1.1au  4-Au g -2009 Mi k e L aBo nte Co nsi stent u se o f  Ty p i cal, Mi ni m u m , and 

Max i m u m  co r ner  nam es. W hi te-sp ace 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 ty  o f  an IBIS f i le can b e deter m i ned b y  check i ng  i ts data f o r  co r r ectness, and b y  
co r r elati ng  the data to  a r ef er ence. Co r r ectness i s def i ned as co nf o r m i ng  to  a desi g nated ver si o n o f  
the IBIS Sp eci f i cati o n and the co m p o nent data sheet. A nu m b er  o f  i ndi vi du al check s ar e 
p er f o r m ed, and the o ver all f i le q u ali ty  i s r ep r esented w i th a desi g nato r  su ch as “IQ3S”, f o r  
ex am p le, w hi ch w o u ld i ndi cate that data f o r  b asi c si m u lati o n and ti m i ng  analy si s have b een 
check ed, and the IBIS m o del has b een co r r elated to  a r ef er ence si m u lati o n. The su m m ar y  IBIS 
Qu ali ty  desi g nato r  i s em b edded i n the IBIS f i le as a co m m ent o r  i n the [N o tes] secti 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 ty  level i s def i ned as a co m b i nati o n o f  co r r ectness check s and co r r elati o n check s. The 
co r r ectness level i s a nu m b er , and o ther  sp eci al desi g nati o ns su ch as co r r elati o n ar e sho w n as 
ap p ended letter s. So m e ex am p les: 

• I Q 0  - N o  IQ check i ng  at all. 
• I Q 1  - Passes IBISCH K  w i tho u t er r o r s o r  u nex p lai ned w ar ni ng s. 
• I Q 2  - IQ1 + data f o r  b asi c si m u lati o n check ed. 
• I Q 3  - IQ2 + data f o r  ti m i ng  analy si s check ed 
• I Q 4  - IQ3 + data f o r  p o w er  analy si s check ed 
• I Q 3 M  - IQ3 + co r r elated ag ai nst har dw ar e m easu r em ents 
• I Q 3 M S  - IQ3 + co r r elated ag ai nst m easu r em ents and si m u lati o n 
• I Q 3 G S  – IQ3 + g o lden w avef o r m s + co r r elated ag ai nst si m u lati o n 
• I Q 4 X  - IQ4, b u t ex cep ti o n( s)  to  check ( s)  co m m ented i n f i le 

The 5 r eco g ni z ed levels o f  co r r ectness check s and 3 levels o f  co r r elati o n check s ar e di scu ssed 
b elo w . Detai ls o f  the r ef er enced check s and co r r elati o n tests ar e g i ven i n secti o ns 2 thr o u g h 7. 
1.1.1. IQ 0  – N o t  C h e c k e d 
An IQ0 f i le has no t b een check ed, o r  at least the check i ng  has no t b een do cu m ented. Thi s i s a 
p laceho 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 that cr eate IBIS 
f i les sho u ld p u t IQ0 co m m ents i n the f i les. 
1.1.2. IQ 1 – P a sse s IB IS C H K  
An IQ1 f i le has b een check ed w i th the latest IBISCH K  p ar ser  at the ti m e o f  check i ng . 

• The ver si o n o f  IBISCH K  u sed m u st b e do cu m ented i n the Qu ali ty  Su m m ar y . 
• IBISCH K  m u st r ep o r t z er o  E r r o r s 
• All IBISCH K  w ar ni ng s m u st b e ex p lai ned i f  they  canno t b e eli m i nated. Ideally , ther e 

sho u ld b e no  w ar ni ng s, b u t i t i s r eco g ni z ed that so m e w ar ni ng s canno t b e eli m i nated. It i s 
no t necessar y  to  f lag  ex cep ti o ns w i th an IQ1X desi g nati o n i n thi s 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 IQ2 f i le can b e si m u lated w i th r easo nab le assu r ance that the 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 ate p er -p i n o r  co u p led p ack ag e m o deli ng , m ay  no t have 
i nf o r m ati o n needed to  check  ti m i ng , and m ay  no t have i nf o r m ati o n to  help  m easu r e p o w er  cu r r ents. 
IQ2 i nclu des all i tem s i n IQ1, p lu s the 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 IQ3 f i le i s su i tab le f o r  si g nal ti m i ng  analy si s. Pack ag e m o deli ng  at the p i n level i s p r esent and 
accu r ate, and sp eci al k ey w o r ds f o r  m easu r i ng  ti m i ng  ar e p r esent and co r r ect. Co u p led p ack ag e 
m o deli ng  i s no t r eq u i r ed. IQ3 i nclu des all i tem s i n IQ2, p lu s the 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 IQ4 f i le i s su i tab le f o r  p o w er  analy si s. The p o w er  and g r o u nd cu r r ents asso ci ated w i th g r o u p s 
o f  b u f f er s ar e accu r ately  m o deled. Thi s i s di sti nct f r o m  the si g nal analy si s cap ab i li ti es addr essed b y  
IQ2 and IQ3. Thi s i s a p laceho lder , si nce no  IQ level 4 check s ar e cu r r ently  def i ned. These check s 
w i ll b e def i ned i n a f u tu r e ver si o n o f  the IBIS Qu ali ty  Sp eci f i cati o n. Cu r r ently  no  IBIS f i le can 
have an IQ4 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  sp eci al desi g nato r  letter s can b e ap p ended to  the IQ level to  co nvey  addi ti o nal 
i m p o r tant i nf o r m ati 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 de n  W a v e f o r m s 
Sp eci al desi g nato r  “G ” i ndi cates that the f i le co ntai ns g o lden w avef o r m s, the [Test Data] and [Test 
L o ad] k ey w o r ds def i ned i n IBIS 4.0. U ser s can co m p ar e si m u lati o ns o f  IBIS b u f f er  m o dels w i th 
the sam e test lo ads ag ai nst the co r r esp o 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 
p r o du ced f r o m  so u r ce si m u lati o ns o r  m easu r em ents, no t f r o m  si m u lati o ns o f  IBIS m o dels. The set 
o f  [Test L o ad] f i x tu r es u sed m u st i nclu de at least o ne w i th a tr ansm i ssi o n li ne. The “G ” desi g nato r  
m ay  b e u sed w i th IBIS f i les co ntai 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 
deter 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 
Sp eci al desi g nato r  " M"  i ndi cates that m easu r em ent co r r elati o n has b een p er f o r m ed and the r esu lts 
ar e deem ed sati sf acto r y . The “M” desi g nato r  m ay  b e u sed w i th IBIS f i les co ntai 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 deter m i ned b y  so u nd eng i neer i ng  j u dg m ent. Mo r e 
o n co r r elati o n can b e f o u nd i n secti o n 6. 
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 eci al desi g nato r  " S"  i ndi cates that si m u lati o n co r r elati o n has b een p er f o r m ed and the r esu lts ar e 
deem ed sati sf acto r y . The “S” desi g nato r  m ay  b e u sed w i th IBIS f i les co ntai 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 deter m i ned b y  so u nd eng i neer i ng  j u dg m ent. Mo r e o n 
co r r elati o n can b e f o u nd i n secti o n 6. 
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1.2.4 . De si g n a t o r  " X "  - E x c e p t i o n s 
Sp eci al desi g nato r  " X"  r ef er s to  ex cep ti o n f r o m  co r r ectness o r  co r r elati o n. E x cep ti o ns sho u ld b e 
u sed to  declar e that the f i le i s su i tab le f o r  the p u r p o se i ndi cated b y  the IQ level even tho u g h o ne o r  
m o r e check s ar e no t p assed b y  str i ct standar ds. The r easo n f o r  the ex cep ti o n m u st b e do cu m ented 
i n the { N o tes] secti o n. Bef o r e u si ng  an IBIS f i le w i th the X desi g nato r  i n i ts IQ level, the m o del 
u ser  sho u ld o p en the f i le and lo o k  f o r  co m m ents ex p lai ni ng  ex cep ti o ns. 
1.3. O P T IO N A L  C h e c k s 
A li m i ted nu m b er  o f  IQ check s have { O PTIO N AL }  i n the ti tle i nstead o f  a { L E VE L  n}  desi g nato r . 
W hi le co nsi der ed g o o d p r acti ce, these check s ar e no t r eq u i r ed to  achi eve any  IQ level. Thi s i s 
g ener ally  u sed w her e data i s no t co m m o nly  avai lab le i n su i tab le f o r m  f o r  the IBIS r ep r esentati o n. 
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 IBIS f i le i s deter m i ned as f o llo w s: 

• The su m m ar y  IQ level nu m b er  i s the hi g hest f o r  w hi ch all check s o f  that level ar e p assed. 
• “M”, “S”, and/o r  “G ” desi g nato r s ar e ap p ended to  the su m m ar y  IQ sco r e i f  a r easo nab le set 

o f  m o dels have b een m easu r em ent and/o r  si m u lati o n co r r elated, o r  i f  the f i le co ntai ns 
g o lden w avef o r m s, r esp ecti vely . 

•  “X” i s ap p ended to  the su m m ar y  IQ sco r e i f  any  check  i n the f i le can no t b e p assed w i tho u t 
ex cep ti o n. 

• O PTIO N AL  check s have no  ef f ect o n the su m m ar y  IQ sco r e. 
The su m m ar y  IQ sco r e m u st b e p o sted i n the IBIS f i le. Thi s sho u ld ap p ear  i n the [N o tes] secti o n, 
b u t co m m ent li nes ar e accep tab le. Any  ex cep ti o ns m u st also  b e ex p lai ned i n the IBIS f i le. An 
ex am p le IQ su m m ar y  i n an IBIS f i le m i g ht lo o k  li k e thi s: 
 |IQ Score: IQ3SX 
 |IQ E x cep t i on : Correl a t i on  n ot  p erf orm ed  f or u n t i m ed  l ow  s p eed  s i g n a l s  
The p ass/f ai l statu s o f  i ndi vi du al IQ check s m ay  b e p o sted i n the f i le as co m m ents, o r  co ntai ned i n 
a sep ar ate do cu m ent su ch as an IBIS f i le q u ali ty  r ep o r t. The latter  i s p r ef er r ed, esp eci ally  i f  the 
r ep o r t also  co ntai ns detai ls su ch as w avef o r m s, co r r elati o n m etr i cs, and r evi ew er ’ s no tes. Fo r  each 
check  the ID nu m b er  and IQ level o f  the check  sho u ld b e stated, alo ng  w i th the nam e o f  any  
[Co m p o nent] o r  [Mo de] to  w hi ch i t ap p li es, as w ell as the p ass/f ai l statu s. 
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2. G e n e r a l  H e a de 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 ents f o r  the header  secti o n o f  the IBIS f i le, f r o m  the b eg i nni ng  o f  the f i le to  the li ne 
b ef o r e the f i r st [Co m p o 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  
IBIS m o dels ar e ex p ected to  p ass the check s p er f o r m ed b y  the IBISCH K  p r o g r am  b ef o r e they  ar e 
r eleased to  the p u b li c. Passi ng  IBISCH K  i nsu r es that the f i le w i ll attai n at least an IQ1 level 
desi g nati o n.  
A b est p r acti ce i s to  i nser t the f u ll o u tp u t f r o m  the IBISCH K  p r o g r am  i nto  the IBIS f i le as 
co m m ents, w i th ex p lanati o n f o r  any  w ar ni ng s anno tated w i thi n. W hen do i ng  thi s i t i s i m p o r tant to  
i nsu r e that the added co m m ents do  no t cau se new  “li ne to o  lo ng ” IBISCH K  w ar ni ng s. 
In g ener al i t i s b est to  u se the latest avai lab le ver si o n o f  the IBISCH K  p r o g r am , as the latest ver si o n 
m ay  i nclu de new  tests and f i x es f o r  b u g s f o u nd i n the o lder  ver si o ns. The IBISCH K  p r o g r am  u sed 
m u st, at a m i ni m u m , b e ab le to  acco m m o date the [IBIS Ver ] o f  the IBIS f i le at hand. The [IBIS 
Ver ] u sed i n the IBIS f i le i s set b y  the m o del m ak er  b ased o n the set o f  IBIS k ey w o r ds r eq u i r ed to  
co m p letely  and co r r ectly  r ep r esent the b ehavi o r  o f  the p ar t. The [IBIS Ver ] valu e can b e set to  at 
least 3.2 b ecau se thi s ver si o n i s su p p o r ted b y  a w i de var i ety  o f  E DA to o ls. It sho u ld no t b e 
necessar y  to  avo i d IBIS 3.2 f eatu r es to  achi eve co m p ati b i li ty  w i th IBIS to o ls. Also , ver si o n 3.2 
i nclu des IBIS k ey w o r ds that ar e needed to  co r r ectly  descr i b e m any  I/O  b u f f er s i n u se to day . 
So m e IBISCH K  w ar ni ng s m ay  b e p er m i ssi b le du e to  sp eci al ci r cu m stances r eg ar di ng  the m o del, 
b u t they  m u st b e i denti f i ed i n the IBIS f i le i tself  i n the [N o tes] secti o n o f  the f i le. The w ar ni ng s, 
alo ng  w i th the r easo n w hy  they  sho u ld b e co nsi der ed accep tab le m u st b e i denti f i ed. Also  the IQ 
level desi g nato r  m u st i nclu de “X” f o r  ex cep ti o ns du e to  w ar ni ng s. 
The X ( ex cep ti o n)  desi g nati o n i s u sed to  do cu m ent all ex cep ti o n cases that m i g ht b e i m p o r tant to  
so m e u ser . These w o u ld m o stly  ap p ly  to  W ar ni ng  m essag es w her e the m o del p r o vi der  g i ves f u r ther  
i nf o r m ati o n. The X desi g nati o n m ay  also  ap p ly  to  cases w her e the ex tr acted o r  sp eci f i cati o n 
i nf o r m ati o n has b een chang ed, and i ts i m p act. Fi nally  i t can also  b e u sed f o r  any  u nu su al si tu ati o n 
i n the p ar ser , w her e the m o del i nf o r m ati o n i s co r r ect, b u t the p ar ser  sti ll i ssu es W ar ni ng  o r  Cau ti o n 
m essag es. The m ai n p o i nt i s that the m o del p r o vi der  has p u r p o sely  i ssu ed the m o del w i th so m e 
devi ati o n, and the u ser  needs to  k no w  ab o u t i ts detai ls to  u nder stand the i ssu es that m i g ht ar i se i n 
u si ng  the m o del. 
Fo r  so m e m i no r  devi ati o ns i nclu di ng  w her e m o del data i s chang ed to  eli m i nate W ar ni ng  m essag es, 
the X desi g nati o n m i g ht no t b e needed. Fo r  ex am p le, the X w o u ld no r m ally  no t b e u sed f o r  I-V 
tab le r eg i o ns w her e so m e no n-m o no to ni c data du e to  m easu r em ent no i se o r  sp u r i o u s data i s 
r em o ved. The chang ed data has m i ni m al i m p act o n m o del si m u lati o ns and help s i ncr ease m o del 
p o r tab i li ty . 
O ccasi o nally  a p r o b lem  ex i sts w i th IBISCH K  r ather  than w i th the m o del. W hi le the IBISCH K  
p r o b lem  m ay  b e f i x ed i n the f u tu r e, the ex i sti ng  m o del co u ld b e tag g ed w i th X and co ntai n a 
descr i p ti o n o f  i ts i ssu es and ho w  thi s m ay  i m p act ho w  the IBIS m o del i s u sed. In the event an er r o r  
i s g ener ated du e to  a sp eci f i c b u g  i n the IBISCH K , i ntenti o nal devi ati o n i n the m o del m ay  b e 
p er m i tted to  su p p r ess the er r o r  i n the m o del p r o vi ded su ch devi ati o ns ar e p r o p er ly  do cu m ented i n 
the [N o tes] secti o n w i th “X” tag g ed i n the q u ali ty  desi g nati o n. Thi s su p p r 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 p act o n the accu r acy  o f  the m o del.  
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A L evel 1 Mo del m u st N O T p r o du ce AN Y  er r o r s w hen r u n thr o u g h IBISCH K . 
Su m m ar y : 

• The g o al i s z er o  er r o r s and z er o  w ar ni ng s. 
• In so m e cases z er o  w ar ni ng s ar e no t p o ssi b le. 
• Add the “X” desi g nato r  to  the IQ level i f  ther e ar e w ar ni ng s. 
• Do cu m ent k no w n cases o f  accep tab le w ar ni ng s. 
• Do cu m ent the ver si o n o f  IBISCH K  u sed. 
• A li st o f  p ast Fi le Rev/Dates and the r easo n f o r  each m o del chang e. 

3. C o m p o n e n t  S e c t i o n  
Check s f o r  the [Co m p o nent] secti o n m ay  b e w ai ved f o r  IBIS f i les f o r  p r o g r am m ab le p ar ts su ch as 
FPG As, i f  the f i le i s g ener i c i n natu r e, and do es no t r ep r esent a f i nal, p r o g r am m ed p ar t. In g ener i c 
IBIS f i les the [Pi n] secti o n ty p i cally  co ntai ns o ne entr y  f o r  each [Mo del], b u t i t do es no t co r r esp o nd 
to  any  actu al devi ce p i 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 ents f o r  the [Pack ag e] and [Pack ag e Mo del] secti 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 IBIS sp eci f i cati o n r eq u i r es Ty p i cal valu es i n the [Pack ag e] k ey w o r ds, and allo w s Mi ni m u m  
and Max i m u m  valu es to  b e N A i f  no t avai lab le. To  achi eve IQ level 2 an IBIS f i le m u st have 
Ty p i cal, Mi ni m u m  and Max i m u m  valu es i n the [Pack ag e] k ey w o r ds. A r ef lecti o n analy si s b ased 
o nly  o n Ty p i cal p ack ag e p ar asi ti cs i s li k ely  to  b e o p ti m i sti c. Mi ni m u m  and Max i m u m  valu es ar e 
r eq u i r ed to  i nsu r e that p eak  di sto r ti o n levels ar e p r edi cted. 
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 f o r  si g nal p i ns ar e: L  <  100nH , C <  100p F, R <  10 o hm . Mi ni m u m  m u st b e less 
than Ty p i cal and Ty p i cal less than Max i m u m . 
The IBISCH K  p r o g r am  detects ty p o g r ap hi cal er r o r s su ch as o m i tti ng  the scali ng  f acto 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 ts: L  <  1000nH , C <  1000p F, R <  50 o hm . An R_p k g  
valu e o f  1000 w o u ld easi ly  f ai l thi s test, f o r  ex am p le. Thi s IQ check , w i th i ts lo w er  li m i ts, w i ll 
detect o ther  er r o r s su ch as ex tr a di g i ts o r  m easu r em ent er r o r . 
The Mi ni m u m  and Max i m u m  valu es o f  these p ar asi ti cs sho u ld r ep r esent the r ang e sp anned b y  the 
actu al p i n p ar asi ti cs f o r  si g nal p i ns. The Ty p i cal valu es sho u ld f all b etw een the Mi ni m u m  and 
Max i m u m  valu es;  ty p i cally  i t i s the aver ag e o f  the si g nal p i n p ar asi ti cs, b u t i t need no t b e. Metho ds 
and assu m p ti o ns u sed, su ch as w hether  p o w er  and g r o u nd p i ns ar e i nclu ded i n the deter m i nati o n o f  
the [Pack ag e] p ar asi ti cs, sho u ld b e do cu m ented as co m m ents. 
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 ents f o r  the [Pi n] secti 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 p i ns m u st b e def i ned f o r  a co m p o nent. In addi ti o n to  si g nal p i ns: 

• N o  Co nnects m u st b e r ep r esented w i th m o del nam e N C. 
• Po w er  p i ns m u st b e i ndi cated m o del nam e PO W E R. 
• G r o u nd p i ns m u st b e i ndi cated m o del nam e G N D. 
• The var i ety  o f  [Mo del]s assi g ned to  p i ns m atches the var i ety  o f  b u f f er  char acter i sti cs 

descr i b ed i n the datasheet, and each p i n has the co r r ect [Mo del] o r  [Mo del Selecto r ] 
assi g ned to  i t. 

• Sp eci al Pi ns ( e.g . analo g )  ar e to  b e r ep r esented i n the [Pi n] secti o n, even i f  they  ar e m ar k ed 
N C. E x p lanato r y  co m m ents ar e r eco m m ended f o r  these. A co m m o n p r acti ce i s to  r ep r esent 
analo g  p i ns w i th Ter m i nato r  m o dels, so  that w avef o r m s o f  cr o sstalk  r ecei ved at the p i ns can 
b e vi ew ed i n E DA to o ls. 

Fo r  IBIS b u f f er  [Mo del] li b r ar i es, i t i s r eco m m ended that o ne p i n b e u sed f o r  ever y  m o del and that 
the p i n nam e b e the sam e as the 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  
Fo r  a L E VE L  2 m o del, p i n p ar asi ti cs ar e o p ti o nal, b u t they  ar e m andato r y  f o r  a L E VE L  3 m o del 
( that i s, a m o del su i tab le f o r  ti m i ng ) . To  p ass thi s check  the RL C valu es m u st b e p r esent f o r  all 
si g nal p i ns i n the [Pi n] secti o n, o r  [Pack ag e Mo del] m u st b e p r esent. Pi n p ar asi ti cs sho u ld ei ther  b e 
m easu r ed o r  ex tr acted u si ng  a 2D o r  3D so lver . Reaso nab le si g nal p i n p ar asi ti cs w i ll r esu lt i n 
i m p edance and delay  char acter i sti cs that f all i n the r ang es: 

TD =  SQRT( L C)    <  300p s 
Z 0 =  SQRT( L /C)   <  100o hm  

N o te that IQ check  3.1.2. also  r eq u i r es that each [Pi n] RL C valu e f alls w i thi n the m i n/m ax  r ang e as 
g i ven b y  the [Pack ag e] k ey w o r d. The [Pack ag e] k ey w o r d can b e adj u sted to  acco m m o date. 
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 ents f o r  the o p ti o nal [Di f f  Pi n] secti o n: 
3.3.1. {L E VE L  3}  [Di f f  P i n ] Vdi f f  a n d T de l a y _ * c o m p l e t e  a n d 

r e a so n a b l e  
Fo r  i np u t and I/O  p i ns Vdi f f  m u st b e def i ned, no n-z er o  and p o si ti ve. Fo r  o u tp u t and I/O  p i ns 
Tdelay _ty p , Tdelay _m i n, and Tdelay _m ax  data can b e z er o , b u t m u st b e def i ned. Bo th Vdi f f  and 
Tdelay _* ar e m easu r ed r elati ve to  the di e p ads and m u st no t i nclu de addi ti o nal p ack ag e delay s and 
o f f sets. O u tp u t p i ns sho u ld have N A f o r  Vdi f f . Fo r  i np u t p i ns Tdelay _ty p , Tdelay _m i n, and 
Tdelay _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 de l s m a t c h e d 
It i s ex p ected that b o th p i ns o f  a di f f er enti al p ai r  w i ll u se the sam e [Mo del]. If  the b u f f er  m o dels 
r ef er enced b y  the tw o  p hy si cal p i ns o f  a [Di f f  Pi n] entr y  ar e no t the sam e [Mo del] nam e, a 
co m m ent o r  [N o tes] entr y  m u st b e p r esent to  ex p lai n w hy . 
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4 . M o de 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 de 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  

de sc r i p t i o n s 
E ach li ne the [Mo del Selecto r ] k ey w o r d m u st have tw o  f i elds. The f i r st f i eld li sts the r ef er enced 
[Mo del] nam e and seco nd f i eld co ntai ns a sho r t descr i p ti o n o f  the m o del sho w n i n f i r st f i eld. The 
p u r p o se o f  the descr i p ti o n i s to  ai d the u ser  o f  the E DA to o l i n m ak i ng  i ntelli g ent b u f f er  m o del 
selecti o ns. It can b e u sed b y  the E DA to o l i n a u ser  i nter f ace di alo g  b o x  as the b asi s o f  an 
i nter acti ve b u f f er  selecti o n m echani sm . An ex am p le o f  u sag e o f  m o del selecto r  w i th an ap p r o p r i ate 
descr i p ti o n m i g ht b e a p r o g r am m ab le b u f f er  i n DDR3, w her e the descr i p ti o n m ay  i nclu de the 
i m p edance o f  the dr i ver  and the ap p li cab le m ax i m u m  f r eq u ency  o f  the m o del ( 800 Mb p s, 34 O hm  
Data I/O  w i th no  O DT) . It i s r eco m m ended to  have a sp eci f i c descr i p ti o n i n the [N o tes] secti o n 
ab o u t the ex i stence o f  [Mo del Selecto r ] i n an IBIS f i le w i th a sho r t ex p lanati o n o f  w hy  i t w as u sed, 
p o ssi b ly  w i th r ef er ences to  the data sheet f o r  f u r ther  ex p lanati o n. 
4 .2. {L E VE L  2} De f a u l t  [M o de 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 entr y  u nder  each [Mo del Selecto r ] k ey w o r d i s the def au lt entr y . They  w i ll b e the m o dels 
u sed b y  E DA to o ls i f  the u ser  m ak es no  sp eci f i c cho i ce. The set o f  def au lt entr i es sho u ld b e 
co nsi stent, descr i b i ng  a state that m ay  li k ely  ex i st o n the p ar t, co nsi der i ng  dep endenci es b etw een 
them . Fo r  ex am p le, i f  the [Mo del Selecto r ] entr i es descr i b e co ntr o lled o u tp u t i m p edances f o r  a p ar t 
o n w hi ch all b u f f er s ar e set to  the sam e i m p edance, then the def au lt entr i es f o r  all [Mo del 
Selecto r ]s w o u ld have the sam e i m p edance. W e m u st no t have o ne [Mo del Selecto r ] def au lti ng  to  
35 o hm s and ano ther  to  50 o hm s i n that case. Fu r ther m o r e, the m o st f r eq u ently  u sed setti ng  o f  a 
[Mo del Selecto r ] i s the p r ef er r ed def au lt, i f  that can b e deter m i ned. 
5 . M o de l  S e c t i o n  
5 .1. M o de 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 de 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 de r  
Fo r  [Mo del] p ar am eter s, Mi ni m u m  co r r esp o nds to  the co ndi ti o ns f o r  w eak /slo w  b u f f er s, Max i m u m  
co r r esp o nds to  co ndi ti o ns f o r  str o ng /f ast b u f f er s. These co ndi ti o ns ar e co ntr o lled b y  b u f f er  
selecti o ns f o r  p r o cess, tem p er atu r e and vo ltag e co ndi ti o ns. 
N o r m ally  all k ey w o r ds and su b p ar am eter s sco p ed b y  the [Mo del] k ey w o r d w i th ty p /m i n/m ax  data 
has thr ee co lu m ns co r r esp o ndi ng  to  ty p i cal, w eak /slo w , and str o ng /f ast, i n o r der . The m aj o r  
ex cep ti o n i s C_co m p  ( i nclu di ng  C_co m p _*) , w hi ch u ses the nu m er i cally  lo w est valu e f o r  
Mi ni m u m , and nu m er i cally  hi g hest f o r  Max i m u m . The hi g hest [Tem p er atu r e] valu e m ay  f all i nto  
the Mi ni m u m  co lu m n o r  the Max i m u m  co lu m n, dep endi ng  o n techno lo g y . Fo r  CMO S techno lo g y  
the hi g hest [Tem p er atu r e] u su ally  r esu lts i n slo w /w eak  o p er ati o n, and w o u ld ap p ear  i n the 
Mi ni m u m  co lu m n. 
5 .1.2. {L E VE L  2}  [M o de l ] C _ c o m p  i s r e a so n a b l e  
W hen p r esent i n the m o del as an alter nati ve to  the o ver all C_co m p  valu e, C_co m p _p u llu p , 
C_co m p _p u lldo w n, C_co m p _p o w er _clam p , and C_co m p _g r o u nd_clam p , o r  any  co m b i nati o n 
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ther eo f  cho sen to  r ep r esent the di e cap aci tance o f  the b u f f er , m u st su m  to  the o r i g i nal C_co m p  
valu e. In o ther  w o r ds, sp eci f y i ng  the di e cap aci tance i n thi s m o r e sp eci f i c w ay  sho u ld no t chang e 
i ts o ver all valu e. 
N o te that a m o del m ay  co ntai n a co m b i nati o n o f  C_co m p _* p ar am eter s that ap p ear  i nco nsi stent 
w i th the b u f f er  ty p e. Fo r  i nstance, an o p en-dr ai n m o del m i g ht i nclu de the C_co m p _p u llu p  
p ar am eter . Thi s i s b ecau se a p u llu p  str u ctu r e, f o r  i nstance, m ay  ex i st i n the si li co n and si m p ly  no t 
b e u sed f o r  a p ar ti cu lar  I/O  ty p e. H o w ever , i ts p ar asi ti c cap aci tance w i ll sti ll b e p r esent at the no de. 
All g ener al no tes r eg ar di ng  cho i ce o f  cap aci tance to  r ep o r t, g i ven that di e cap aci tance i s 
f r eq u ency /vo ltag e dep endent, that ap p ly  to  the C_co m p  p ar am eter  ap p ly  her e as w ell. 
As i s the case w i th C_co m p , the C_co m p _* p ar am eter s m u st b e p o si ti ve. Also , cases i n w hi ch the 
to tal o f  the C_co m p _* valu es i s g r eater  than 20p F sho u ld b e ex p lai ned i n the [N o tes] secti o n, as i s 
su g g ested f o r  C_co m p . 
The values for C_comp must be checked for plausibility .  S ometimes a compromise 
must be reached because C_comp in  drivin g  mode an d C_comp in  n on -drivin g  mode 
can  be differen t.  H ow ever,  I B I S  allow s us to specify  on ly  a sin g le value for 
total C_comp.  
The process of determin in g  the appropriate C_comp depen ds on  the ty pe of 
sy stems in  w hich the device is bein g  used.  F or ex ample,  topolog y  an d datarate 
can  affect the choice of C_comp.  F or low  freq uen cy  poin t-to-poin t termin ated 
sy stems,  the effect of C_comp on  sig n al in teg rity  is ty pically  less than  hig h 
freq uen cy  sy stems w ith complex  topolog ies.  The model maker is en courag ed to 
make n ecessary  adj ustmen ts in  C_comp that g ive the best correlation  w ith spice 
simulation  or w ith measuremen t data.  
O n e approach is to in clude both drivin g  mode an d n on -drivin g  mode C_comp 
values,  w ith on e commen ted out.  A n  altern ative is to calculate the averag e 
values.  A  sug g ested practice is to offer all of the above usin g  commen t lin es 
to allow  selection  by  the user:  

 C_comp   3 . 0 p 2 . 9 p 3 . 1 p   |  C_comp_n on -drivin g  
| C_comp   4 . 0 p 3 . 9 p 4 . 1 p   |  C_comp_drivin g  
| C_comp   3 . 5 p 3 . 4 p 3 . 6 p   |  ( C_comp_n on -drivin g  +  C_comp_drivin g ) /  2  

The set o f  valu es i s no t r estr i cted to  tho se sho w n ab o ve. C_co m p  m i g ht also  b e co m p u ted f o r  o ther  
co m b i nati o ns o f  vo ltag 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 thi s check  the [Tem p er atu r e Rang e] k ey w o r d m u st b e p r esent. The k ey w o r d needs so m e 
ex p lanati o n b ecau se “Mi ni m u m ” co r r esp o nds to  a slo w , w eak  dr i ver  and “Max i m u m ” co r r esp o nds 
to  a f ast, str o ng  dr i ver . Slo w  and f ast, i n r elati o n to  tem p er atu r e, dep ends o n the p r o cess techno lo g y  
b ei ng  descr i b ed. 
N o r m ally , CMO S has the r elati o nshi p : 

Temp( M in imum) >  Temp( M ax imum) 
W hi le Bi p o lar  no r m ally   has: 

Temp( M in imum) <  Temp( M ax imum) 
Mi x ed and tem p er atu r e-co m p ensated techno lo g i es co u ld g o  ei ther  w ay . 
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The [Tem p er atu r e Rang e] sp eci f i ed sho u ld no r m ally  m atch the tem p er atu r es at w hi ch the m o del 
w as ex tr acted. Thi s i s the chi p  di e tem p er atu r e, N O T the am b i ent tem p er atu r e. The tem p er atu r e 
b ei ng  sp eci f i ed i s u su ally  hi g her  than am b i ent tem p er atu r e b ecau se the IC and p ar ts ar o u nd i t i n the 
m easu r em ent setu p  ( o r  si m u lati o n)  di ssi p ate p o w er . If  the [Tem p er atu r e Rang e] m i g ht no t 
accu r ately  r ep r esent chi p  di e tem p er atu r e, thi s sho u ld b e do cu m ented i n a co m m ent. 
The r easo ns f o r  di f f er ences b etw een [Tem p er atu r e Rang e] k ey w o r d and any  m o del ex tr acti o n 
tem p er atu r e r ang es sho u ld b e do cu m ented as an ex cep ti o n, o r  co m m ent. 
The [Tem p er atu r e Rang e] sho u ld no t ex ceed the saf e o p er ati ng  tem p er atu r e r ang e as g i ven o n 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 ltag e Rang e] i s the o p er ati ng  su p p ly  vo ltag e f o r  a [Mo del]. It i s r eq u i r ed u nless AL L  FO U R o f  
the o ther  vo ltag e r ef er ence k ey w o r ds ar e su p p li ed. W hen [Vo ltag e Rang e] i s u sed alo ne, the o ther  
k ey w o r ds def au lt to : 
[Pu llu p  Ref er ence] =  [Vo ltag e Rang e] valu e 
[Pu lldo w n Ref er ence] =  0V 
[PO W E R Clam p  Ref er ence] =  [Vo ltag e Rang e] valu e 
[G N D Clam p  Ref er ence] =  0V 
Reg ar dless o f  w hether  [Vo ltag e Rang e] o r  [* Ref er ence] i s u sed, the valu es m u st b e r easo nab le and 
m u st r ep r esent the actu al co ndi ti o ns o f  IBIS m o del ex tr acti o n. The Ty p i cal, Mi ni m u m  and 
Max i m u m  valu es o f  the cho sen vo ltag es sho u ld no r m ally  f o llo w  the r elati o nshi p : 
 Mi ni m u m  <  Ty p i cal <  Max i m u m  
The Mi ni m u m  and Max i m u m  vo ltag es m u st f all w i thi n the m ax i m u m  o p er ati ng  co ndi ti o ns 
sp eci f i ed b y  the data sheet, b u t ar e no t r eq u i r ed to  sp an the f u ll r ang e. Mo del u ser s w i ll b e lo o k i ng  
f o r  Mi ni m u m  and Max i m u m  vo ltag es that w i ll r ef lect the r ang e o f  su p p ly  vo ltag es f o r  thei r  desi g n, 
w hi ch w i ll u su ally  no t str ay  m o r e than 10%  f r o m  the no m i nal vo ltag e. If  a b u f f er  can b e o p er ated at 
m o r e than o ne no m i nal vo ltag e, a sep ar ate [Mo del] sho u ld b e cr eated f o r  each no m i nal vo ltag e, 
w i th r easo nab le Mi ni m u m  and Max i m u m  valu es f o r  each Ty p i cal vo ltag e. In thi s case [Mo del 
Selecto r ] w o u ld b e u sed to  allo w  the u ser  to  cho o se the no m i nal vo ltag e u sed f o r  the ap p li cati o n. 
Ther e sho u ld b e co nsi stency  am o ng  m o dels o f  the sam e no m i nal vo ltag e. Fo r  ex am p le, all 2.5V 
b u f f er  m o dels u sed f o r  o ne [Co m p o nent] w o u ld b e ex p ected to  have the sam e Mi ni m u m  valu es and 
the sam e Max i m u m  valu es. Dep ar tu r es f r o m  thi s m u st b e do cu m ented. 
5 .2. M o de 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  p ar am eter s i n the [Mo del] and [Mo del Sp ec] secti o ns sp eci f y  the sw i tchi ng  
char acter i sti cs o f  i np u t and I/O  b u f f er s, i n r esp o nse to  w avef o r m s. 
5 .2.1. {L E VE L  3}  [M o de 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 p ar am eter s o f  the [Mo del] k ey w o r d r ep r esent the r ang e o f  i np u t thr esho ld 
vo ltag es f o r  a p o p u lati o n o f  b u f f er s. The i np u t thr esho ld vo ltag e i s that vo ltag e at w hi ch a ver y  
slo w ly  chang i ng  i np u t si g nal i s ab le to  sw i tch the sensed i np u t lo g i c level f r o m  lo w  to  hi g h o r  hi g h 
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to  lo w . The Vi nl and Vi nh p ar am eter s w o u ld co r r esp o nd to  DC valu es f o r  Vi nl and Vi nh i n a data 
sheet. The [Mo del] Vi nl and Vi nh valu es m u st m atch co r r esp o ndi ng  valu es i n [Mo del Sp ec], w hen 
[Mo del Sp ec] i s p r esent. The [Mo 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 esp o nd to  Ty p i cal, Mi ni m u m , o r  Max i m u m  valu es i n the [Mo del Sp ec] k ey w o r d, as 
ap p r o p r i ate. 
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 esp ecti vely , Vm eas. E x cep ti o ns 
to  thi s sho u ld b e ex p lai 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 de l  S p e c ] Vi n l  a n d Vi n h  r e a so n a b l e  
Becau se the i np u t sw i tchi ng  u ncer tai nty  r eg i o n def i ned b y  the Vinl and Vinh  su b -p ar am eter s o f  the 
[Mo del] secti o n ( See secti o n 5.2.2.)  can b e af f ected b y  p o w er  su p p ly  f lu ctu ati o n f o r  m any  I/O  
standar ds, a r ang e m ay  b e sp eci f i ed f o r  these p ar am eter s i n the [Mo del Sp ec] secti o n. The 
“Mi ni m u m ” and “Max i m u m ” valu es g i ven m u st b e co r r ect f o r  the “Mi ni m u m ” and “Max i m u m ” 
valu es g i ven f o r  the su p p ly  vo ltag e i n the [Vo ltag e Rang e] k ey w o r d. Vi nl and Vi nh ar e needed 
o nly  f o r  Inp u t and I/O  ty p es o f  m o dels. 
5 .2.3. {L E VE L  3}  [M o de 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 np u t b u f f er s w i th di f f er ent vo ltag e thr 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 the [Mo del Sp ec] secti o n. Thi s w o u ld b e r eq u i r ed f o r  i np u ts that 
ex hi b i t hy ster esi s, su ch as Schm i tt tr 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 esp ecti vely , Vm eas. E x cep ti o ns to  thi s sho u ld b e ex p lai ned i n a co m m ent. 
5 .2.4 . {O P T IO N A L }  [M o de 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 np u t vo ltag e level r i ses ab o ve Vi nl o r  f alls b elo w  Vi nh, ther e i s a p o ssi b i li ty  
that the i np u t w i ll sw i tch. If  the data sheet sp eci f i es that i np u t vo ltag 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 p er i o ds o f  ti m e w i th no  p o ssi b i li ty  o f  b ei ng  sensed as an i np u t lo g i c level 
chang es, then Pu lse_hi g h, Pu lse_lo w , Pu lse_ti m e can b e g i ven i n the [Mo del Sp ec] secti o n. 
W hi le all b u f f er s ex hi b i t thi s char acter i sti c to  so m e deg r ee, the IBIS f o r m at m ay  no t b e f lex i b le 
eno u g h to  adeq u ately  r ep r esent the b ehavi o r . Ther ef o r e a m o del f o r  w hi ch thi s data i s p r esent i n the 
data sheet m ay  no t have Pu lse p ar am eter s i n the IBIS f i le. 
5 .2.5 . {L E VE L  2}  [M o de 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  da t a  sh e e t  
All i np u 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 the [Mo del Sp ec] 
secti o n. The valu es m u st m atch the vo ltag e li m i ts b ey o nd w hi ch the devi ce m ay  no t f u ncti o n 
co r r ectly . These li m i ts m ay  b e di f f er ent f r o m  the ab so lu te m ax i m u m  r ati ng s, w hi ch m ay  b e r elated 
to  devi ce destr u cti o n. The f u ncti o nal li m i ts m ay  no t b e f o u nd i n so m e data sheets. 
5 .2.6 . {L E VE L  2}  [M o de 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 ltag e li m i ts ar e di f f er ent i n Mi ni m u m  and Max i m u m  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 tr ack  these di f f er ences. Fo r  ex am p le, S_o ver sho o t_hi g h m ay  i ncr ease 
w i th the hi g her  su p p l y  vo ltag e assu m ed f o r  Max i m u m  m o de. 
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5 .2.7 . {L E VE L  2}  [M o de 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  da t a  sh e e t  

If  g r eater  levels o f  o ver sho o t can b e to ler ated f o r  sho r t p er i o ds o f  ti m e, these 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_ti m e su b p ar am eter s o f  the [Mo del Sp ec] 
k ey w o r d. Fo r  so m e techno lo g i es the data sheet m ay  sp eci f y  di f f er ent p ar am eter s to  addr ess thi s 
co ncep t. In thi s case the m etho 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_ti m e have b een deter m i ned sho u ld b e do cu m ented i n the IBIS f i le as co m m ents. 
5 .2.8 . {O P T IO N A L }  [M o de 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 ltag e li m i ts ar e di f f er ent i n Mi ni m u m  and Max i m u m  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 tr ack  these di f f er ences. Fo r  ex am p le, 
D_o ver sho o t_hi g h m ay  i ncr ease w i th the hi g her  su p p ly  vo ltag e assu m ed f o r  Max i m u m  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 ds] Vt h  p r e se n t  a n d m a t c h e s 

da t a  sh e e t ,  i f  n e e de d 
If  [Recei ver  Thr esho lds] ar e needed to  r ep r esent i np u t b ehavi o r , the Vth su b p ar am eter  m u st b e 
p r esent i f  the si g nal i s si ng le-ended. Vth i s the no m i nal i np u t thr esho ld vo ltag e at vo ltag e 
tem p er atu r e and p r o cess co ndi ti o ns that def i ne Ty p i cal. Vth m u st m atch the i np u t b u f f er  ti m i ng  
m easu r em ent thr esho ld i n the data sheet. 
An ex am p le o f  a techno lo g y  w her e [Recei ver  Thr esho lds] can b e u sed i s the DDR Mem o r y  
Inter f ace. In DDR, the i np u t thr esho ld vo ltag e i s no m i nally  0.50*VDDQ. Fo r  DDR2, VDDQ i s 
allo w ed to  chang e f r o m  1.7 to  1.9V, no m i nally  1.8V. In thi s case Vth w o u ld b e sp eci f i ed as 0.9V. 
IBIS to o ls w i ll adj u st the thr esho ld vo ltag e actu ally  u sed as so m e sy stem  vo ltag e f lu ctu ates. 
5 .2.10 . {L E VE L  3} [R e c e i v e r  T h r e sh o l ds] 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  da t a  sh e e t ,  i f  n e e de d 
Vth_m i n i s the lo w est actu al i np u t thr esho ld vo ltag e at Ty p i cal su p p l y  vo ltag e, p r o cess, and 
tem p er atu r e co ndi ti o ns. L i k ew i se, Vth_m ax  i s the hi g hest actu al i np u t thr esho ld vo ltag e at Ty p i cal 
su p p ly  vo ltag e, p r o cess, and tem p er atu r e co ndi ti o ns. These ar e o f ten sp eci f i ed as to ler ance valu es 
i n data sheets, r ep r esenti ng  an u ncer tai nty  as to  w her e Vth actu ally  li es. Thr esho ld chang es du e to  
Mi ni m u m  and Max i m u m  p o w er  su p p l y  var i ati o n ar e i n addi ti o n to  the Vth_m i n and Vth_m ax  
valu es. Vth_m i n and Vth_m ax  m u st b e p r esent i f  the data sheet sp eci f i es a to ler ance f o r  Vth u nder  
Ty p i cal co ndi ti o ns. 
Fo r  ex am p le, the i np u t thr esho ld vo ltag e f o r  DDR techno lo g y  i s allo w ed to  r ang e f r o m  
0.49*VDDQ to  0.51*VDDQ, no m i nally  0.50*VDDQ. Fo r  DDR2, VDDQ i s allo w ed to  chang e 
f r o m  1.7 to  1.9V, no m i nally  1.8V. W i th the ab o ve def i ni ti o n o f  Vth, Vth_m i n and Vth_m ax , the 
valu es ar e calcu lated as f o llo w s: Vth= 0.9V, Vth_m i n= 0.49*1.8= 0.882V and 
Vth_m ax = 0.51*1.8= 0.918V. As ex p lai ned ab o ve, the var i ati o n i n Vth o nly  i nclu des the ef f ect o f  
chang e o f  p r o cess and tem p er atu r e at no m i nal vo ltag e, w hi ch i n thi s ex am p le i s 1.8V. 
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5 .2.11. {L E VE L  3} [R e c e i v e r  T h r e sh o l ds] Vi n h _ a c ,  Vi n l _ a c  p r e se n t  
a n d m a t c h  da t a  sh e e t ,  i f  n e e de d 

Vi nh_ac, Vi nl_ac ar e the vo ltag es ab o ve/b elo w  w hi ch the i np u t si g nal m u st cr o ss b ef o r e the 
r ecei ver  can b e g u ar anteed to  chang e state. Vi nh_ac, Vi nl_ac o ver r i des the Vi nh and Vi nl def i ned 
ear li er  i n the [Mo del] o r  [Mo del Sp ec] secti o n. 
The valu es g i ven f o r  Vi nl_ac and Vi nh_ac m u st m atch tho se i n the data sheet. N o te, ho w ever , that 
these p ar am eter s ar e r eq u i r ed to  b e sp eci f i ed as o f f sets to  Vth i n the IBIS m o del, w hi le they  m ay  b e 
g i ven as ab so lu te vo ltag es i n the data sheet. Ther ef o r e, so m e co nver si o n m ay  b e necessar y . Fo r  
i nstance, tak i ng  the SSTL 18 standar d as an ex am p le, the data sheet m i g ht call o u t 0.9V f o r  Vth and 
1.150V f o r  Vi nh_ac, w hi ch w o u ld r eq u i r e that Vi nh_ac b e g i ven the valu e +250 m V i n the IBIS 
f i le. 
5 .2.12. {L E VE L  3} [R e c e i v e r  T h r e sh o l ds] Vi n h _ dc ,  Vi n l _ dc  p r e se n t  

a n d m a t c h  da t a  sh e e t ,  i f  n e e de d 
Vi nh_dc and Vi nl_dc ar e DC i np u t vo ltag e thr esho lds w hi ch deter m i ne the b o u ndar y  co ndi ti o ns 
u nder  w hi ch the r ecei ver  w i ll N O T chang e state. 
The valu es g i ven f o r  Vi nl_dc and Vi nh_dc m u st m atch tho se i n the data sheet. N o te, ho w ever , that 
these p ar am eter s ar e r eq u i r ed to  b e sp eci f i ed as o f f sets to  Vth i n the IBIS m o del, w hi le they  m ay  b e 
g i ven as ab so lu te vo ltag es i n the data sheet. Ther ef o r e, so m e co nver si o n m ay  b e necessar y . Fo r  
i nstance, tak i ng  the SSTL 18 standar d as an ex am p le, the data sheet m i g ht call o u t 0.9V f o r  Vth and 
1.0V f o r  Vi nh_dc, w hi ch w o u ld r eq u i r e that Vi nh_dc b e g i ven the valu e +100 m V i n the IBIS f i le. 
5 .2.13. {L E VE L  3} [R e c e i v e r  T h r e sh o l ds] T sl e w _ a c /T di f f sl e w _ a c  

p r e se n t  a n d m a t c h  da t a  sh e e t ,  i f  n e e de d 
If  the data sheet sp eci f i es a m ax i m u m  ti m e that an i nco m i ng  si g nal m ay  tak e to  tr ansi ti o n b etw een 
Vi nl_ac and Vi nh_ac, then the [Recei ver  Thr esho lds] Tslew _ac p ar am eter  sho u ld b e set to  that 
valu e. Fo r  di f f er enti al r ecei ver s the Tdi f f slew _ac p ar am eter  sho u ld b e set to  the m ax i m u m  
allo w ab le tr ansi ti o n ti m e b etw een -Vdi f f _ac and +Vdi f f _ac. 
5 .3. M o de l  I-V T a b l e  R e q u i r e m e n t s 
The ter m  " tab le"  as u sed i n thi s do cu m ent r ef er s to  r o w s and co lu m ns o f  nu m b er s ap p ear i ng  i n the 
tex t o f  the IBIS f i le. The ter m  " cu r ve"  r ef er s to  the vi su al p lo tti ng  o f  tab le data. So m e check s ar e 
m o r e easi ly  p er f o r m ed vi su ally . 
The vo ltag e co lu m ns i n the [Pu llu p ] and [PO W E R Clam p ] tab les i n IBIS f i les ar e Vcc-r elati ve. 
Thi s m eans that the vo ltag e valu es i n the f i r st co lu m n ar e actu ally  i nver ted o f f sets f r o m  Vcc. Fo r  
ex am p le, the valu e at 0V i n a [Pu llu p ] tab le i s actu ally  m easu r ed at Vcc and the valu e at Vcc i n the 
tab le i s m easu r ed at 0V. Bear  thi s i n m i nd w hen check i ng  Vcc-r elati ve tab les. The f o r m u la i s: 
 V table =  V cc - V output 
Cu r ve vi ew i ng  to o ls m ay  o f f er  the ab i li ty  to  tr anslate Vcc-r elati ve tab les so  that the cu r ves vi ew ed 
ar e g r o u nd r elati ve. 
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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 de r  
Insp ect ever y  I-V tab le. Check  f o r  p r o p er  o r der  o f  the I-V tab les. The o r der  o f  the co lu m n valu es i n 
the tab le m u st b e: 
VO L TAG E , Ty p i cal Cu r r ent, Mi ni m u m  Cu r r ent, Max i m u m  Cu r r ent 
In m o st cases the Max i m u m  cu r r ent sho u ld b e g r eater  than the Ty p i cal cu r r ent, w hi ch sho u ld b e 
g r eater  than the Mi ni m u m  cu r r ent, i n the acti ve r eg i o n ( e.g . w her e devi ce i s no t clam p i ng ) . The 
m o st co m m o n ex cep ti o n i s f o r  co m p ensated devi ces, w her e the Ty p i cal, Mi ni m u m , and Max i m u m  
cu r ves m ay  near ly  o ver lay  each o ther . Also , [PO W E R Clam p ] cu r ves m ay  ex hi b i t cr o sso ver s du e 
to  di f f er ences i n the vo ltag es at w hi ch clam p i ng  b eg i ns. 
Thi s check  i s easi ly  acco m p li shed b y  vi ew i ng  the cu r ves and check i ng  vi su ally . Check i ng  
co m b i ned cu r ves i s p r ef er r ed, b u t check i ng  o f  i ndi vi du al cu r ves i s accep tab 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 ltag e co lu m n i n the [Pu llu p ] tab le sho u ld ex tend f r o m  -Vcc to  +2*Vcc, Fo r  the p u r p o se o f  
thi s check , Vcc i s def i ned b y  the [Pu llu p  Ref er ence] k ey w o r d f o r  thi s check , o r  [Vo ltag e Rang e] i f  
[Pu llu p  Ref er ence] i s no t p r esent. 
5 .3.3. {L E VE L  2}  [P u l l do 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 ltag e co lu m n i n the [Pu lldo w n] tab le sho u ld ex tend f r o m  -Vcc to  +2*Vcc. Fo r  the p u r p o se 
o f  thi s check , Vcc i s def i ned b y  the [Pu llu p  Ref er ence] k ey w o r d f o r  thi s check , o r  [Vo ltag e Rang e] 
i f  [Pu llu p  Ref er ence] i s no t 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 vo ltag e co lu m n i n the [PO W E R Clam p ] sho u ld ex tend at least f r o m  -Vcc to  0 ( i t i s p er m i tted 
and r eco m m ended to  ex tend f r o m  –Vcc to  +2*Vcc, p ar ti cu lar ly  w her e o n-di e ter m i nati o n i s u sed) . 
Fo r  the p u r p o se o f  thi s check , Vcc i s def i ned b y  the [PO W E R Clam p  Ref er ence] k ey w o r d f o r  thi s 
check , o r  [Vo ltag e Rang e] i f  [PO W E R Clam p  Ref er ence] i s no t 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 vo ltag e co lu m n i n the [G N D Clam p ] sho u ld ex tend at least f r o m  -Vcc to  +Vcc ( i t i s p er m i tted 
and r eco m m ended to  ex tend f r o m  –Vcc to  +2*Vcc, p ar ti cu lar ly  w her e o n-di e ter m i nati o n i s u sed) . 
Fo r  the p u r p o se o f  thi s check , Vcc i s def i ned b y  the [PO W E R Clam p  Ref er ence] k ey w o r d f o r  thi s 
check , o r  [Vo ltag e Rang e] i f  [PO W E R Clam p  Ref er ence] i s no t p r esent.  
5 .3.6 . {L E VE L  2}  I-V t a b l e s do  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  stai r  step p i ng  o f  any  I-V tab les, w i th f lat secti o ns and ab r u p t j u m p s. Thi s i s 
cau sed b y  i nsu f f i ci ent si g ni f i cant di g i ts i n the tab le cu r r ent co lu m ns. Thi s p r o b lem  ap p ear s i n ear ly  
ver si o ns o f  the s2i b i s2 p r o g r am , o r i g i nally  f r o m  N o r th Car o li na State U ni ver si ty  ( N CSU ) . Po o r  
m easu r em ent r eso lu ti o n co u ld also  cau se thi s ef f ect. 
Thi s check  i s easi ly  acco m p li shed b y  vi ew i ng  the 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  that the co m b i ned tab les ar e m o no to ni cally  i ncr easi ng , i .e., ther e ar e no  slo p e r ever sals i n 
the cu r r ent valu es. 
Thi s check  i s easi ly  acco m p li shed b y  vi ew i ng  the cu r ves and check i ng  vi su ally . Alter nati vely , 
IBISCH K  4.2.1 o r  ab o ve w i ll p er f o r m  the sam e check  au to m ati cally . 
N o te that IBISCH K  r ep o r ts o nly  the f i r st no n-m o no to ni c p o i nts i n each tab le. Af ter  f i x i ng  the data 
IBISCH K  sho u ld b e r u n ag ai n. 
5 .3.8 . {L E VE L  2}  [P u l l do 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 i cal, Mi ni m u m , and Max i m u m  [Pu lldo w n] tab le cu r r ents sho u ld all p ass thr o u g h ap p r o x i m ately  
0 m A at the 0 vo lt p o i nt i n the vo ltag e co lu m n, f o r  f u ll sw i ng  techno lo g i es su ch as CMO S. All 
thr ee cu r r ent co lu m ns sho u ld p ass thr o u g h z er o  cu r r ent at the z er o  vo lt li ne i n the tab le, ex cep t i n 
sp eci al cases ( i .e. TTL , PE 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 i cal, Mi ni m u m , and Max i m u m  [Pu llu p ] tab le cu r r ents sho u ld all p ass thr o u g h ap p r o x i m ately  0 
m A at the 0 vo lt p o i nt i n the vo ltag e co lu m n, f o r  f u ll sw i ng  techno lo g i es su ch as CMO S. All thr ee 
cu r r ent co lu m ns sho u ld p ass thr o u g h z er o  cu r r ent at the z er o  vo lt li ne i n the tab le, ex cep t i n sp eci al 
cases ( i .e. TTL , PE 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 tho u t o n-di e ter m i nati o n, r evi ew  each clam p  tab le. The ex p ected cu r r ents sho u ld b e 
less than 1 u A i n the no r m al o p er ati ng  r ang es ( ty p i cally  f r o m  0 to  Vcc r ang e i n the tab le) . 
IBISCH K  w i ll p r i nt a w ar ni ng  f o r  clam p s i n w hi ch cu r r ents ar e never  b elo w  1u A  If  a tab le i s 
tr u ncated, u se the ex tr ap o lated valu es b ased o n the last tw o  p o i nts p r i o r  to  ex tr ap o lati o n. O r  u se a 
vi ew er  w hi ch can co m b i ne the tw o  clam p  tab les i nto  o ne. E x cep ti o ns can ex i st f o r  o lder  TTL  
techno lo g i es w her e sever al m i lli am p s m ay  b e o b ser ved and f o r  so m e E CL  and o ther  techno lo g i es 
w i th w hi ch can have i nter nal r esi sto r s. E x cep ti o ns sho u ld b e u nder sto o d and do cu m ented. 
5 .3.11. {L E VE L  2}  I-V b e h a v i o r  n o t  do u b l e -c o u n t e d 
Ver i f y  that clam p i ng  cu r r ents ar e f o u nd o nly  i n the [G N D Clam p ] and [PO W E R Clam p ] I-V tab les. 
Ver i f y  that cu r r ents that sho u ld b e f o u nd i n the [Pu llu p ] and [Pu lldo w n] tab les ar e no t f o u nd i n the 
[G N D Clam p ] and [PO W E R Clam p ] I-V tab les. Ver i f y  that ther e i s no  du p li cati o n o f  clam p i ng  
cu r r ents b etw een the [G N D Clam p ] and [PO W E R Clam p ] tab les. If  the b u f f er  has o n-di e 
ter m i nati o n, ver i f y  that ter m i nati o n cu r r ent i s no t i nclu ded i n b o th the [G N D Clam p ] and [PO W E R 
Clam p ] tab les i n su ch as m anner  as to  cau se do u b le co u nti ng  o f  the actu al cu r r ent w hen the clam p s 
ar e ex tr ap o lated and co m b i ned. 
N O TE : N CSU  s2i b i s m ay  no t co r r ectly  m o del o n-di e ter m i nati o n. It p laces the f u ll ter m i nati o n 
char acter i sti c i n b o th [PO W E R Clam p ] and [G N D Clam p ] tab les, ef f ecti vely  do u b le-co u nti ng  the 
ter m i nati o n w hen these tab les ar e co m b i ned b y  the si m u lato r . 
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5 .3.12. {L E VE L  2}  O n -di e  t e r m i n a t i o n  m o de l i n g  do c u m e n t e d 
Any  IBIS m o dels w i th o n-di e ter m i nati 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 
ter m i nati o n sho u ld b e m o deled i n [PO W E R Clam p ] and/o r  [G N D Clam p ] tab les, and p o ssi b ly  
u si ng  [Add Su b m o del] i f  the ter m i nati o n i s acti ve o nly  i n no n-dr i vi ng  m o de. Do cu m ent the m etho d 
u sed to  em b ed the ter m i nati o n i nto  the clam p s. 
5 .3.13. {L E VE L  2}  E C L  m o de 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 tab les i n E CL  m o dels sho u ld b e sw ep t f r o m  -Vcc  to  +2*Vcc, w her e Vcc f o r  E CL  i s def i ned as 
the di f f er ence b etw een the m o st p o si ti ve su p p ly  vo ltag e and the m o st neg ati ve. Thi s i s tr u e even 
tho u g h the o p er ati ng  r ang e i s nar r o w er . IBIS sp eci f i es a f i x ed 2V r ang e, b u t u si ng  the actu al su p p ly  
r ang e i s a b etter  p r acti ce. 
5 .3.14 . {L E VE L  2} P o i n t  di 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 eco m m end a m i ni m u m  o f  10 data p o i nts at p o i nts o f  i nf lecti o n i n I-V tab les to  p r event 
i nter p o lati o n i ssu es i n si m u lati o ns. 
5 .4 . M o de 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 
Pu sh-p u ll O u tp u t and I/O  b u f f er s sho u ld have tw o  [Ri si ng  W avef o r m ] and tw o  [Falli ng  W avef o r m ] 
tab les. O p en-so u r ce and O p en-dr ai n b u f f er s m ay  have o ne [Ri si ng  W avef o r m ] and o ne [Falli ng  
W avef o r m ] tab le. If  less than f o u r  V-T tab les ar e p r esent, then thi s sho u ld b e ex p lai ned i n 
co m m ents. 
The R_f i x tu r e valu e f o r  V-T tab les sho u ld b e clo se to  the char acter i sti c i m p edance ( Z 0)  o f  the 
tr ansm i ssi o n li ne f o r  the ap p li cati o n sy stem  at w hi ch the devi ce i s ex p ected to  o p er ate. R_f i x tu r e 
f o r  m o st leg acy  sy stem  i s clo se to  50 o hm : 

R_f i x tu r e co nnected to  [Pu llu p  Ref er ence] 
Ri si ng  V-T 
Falli ng  V-T 

R_f i x tu r e co nnected to  =  [Pu lldo w n Ref er ence] 
Ri si ng  V-T 
Falli ng  V-T 

Di f f er enti al and o ther  ter m i nated techno lo g i es m ay  b e m o deled u si ng  tw o  V-T tab les b y  i nclu di ng  
a V_f i x tu r e at the co m m o n m o de vo ltag e, o r  clo se to  the r eg i o n o f  o p er ati o n. Fo r  ex am p le: 

R_f i x tu r e to  Vcm  ( Co m m o n Mo de Vo ltag e)  
Ri si ng  V-T 
Falli ng  V-T 
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Fo r  techno lo g i es su ch as L VDS w hi ch m ay  no t b e co m p ati b le w i th the test f i x tu r e vo ltag es 
r eq u i r ed f o r  [Ram p ] data, at least tw o  w avef o r m s ar e r eq u i r ed. 
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  di st r i b u t i o n  
V-T tab les sho u ld b e w ell b ehaved, w i th co nti nu o u s seco nd der i vati ve. V-T p o i nt densi ty  sho u ld b e 
su f f i ci ent i n ar eas w i th no n-z er o  seco nd der i vati ve. Fo r  ex am p le, a lo w  to  hi g h state tr ansi ti o n 
sho u ld have at least 10 p o i nts. 
Thi s check  i s easi ly  acco m p li shed b y  vi ew i ng  the 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  du r a t i o n  i s n o t  e x c e ssi v e  
To  avo i d the " o ver  clo ck i ng "  i ssu e, ex cess V-T p o i nts m ay  b e r em o ved to  m atch the V-T du r ati o n 
co r r esp o ndi ng  to  the m ax i m u m  data r ate o r  f r eq u ency  at w hi ch the devi ce i s ex p ected to  o p er ate. 
W hen r em o vi ng  tr ai li ng  V-T p o i nt the f i nal DC valu e m u st b e achi eved, i .e. the endi ng  slo p e 
sho u ld b e ver y  sm all. Si nce the tw o  sets o f  V-T tab les descr i b e the r elati ve o n and o f f  sw i tchi ng  
delay  b etw een the p u llu p  and p u lldo w n tr ansi sto r s, r elati ve ti m e p o si ti o n b etw een all tab les w i th 
the sam e edg e di r ecti o n and co r ner  m u st b e m ai ntai ned w hen r em o vi ng  the leadi ng  ex cess V-T 
p o i nts. The nu m b er  o f  ex cess V-T p o i nts r em o ved can b e di f f er ent b etw een co r ner s ( i .e. Ty p i cal, 
Mi ni m u m  and Max i m u m )  b u t i t i s r eco m m ended to  ex p lai n the di f f er ence as co m m ents o f  the IBIS 
f i le. 
5 .4 .4 . {L E VE L  2}  V-T  t a b l e  e n dp 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  the V_f i x tu r e valu es eq u al the su p p ly  r ef er ence vo ltag es f o r  the [Pu llu p ] o r  [Pu lldo w n] tab les, 
then ei ther  the star ti ng  o r  endi ng  p o i nts o f  the V-T tab les ar e ex p ected to  eq u al these V_f i x tu r e 
valu es. Thi s ap p li es to  f u ll sw i ng  techno lo g i es su ch as CMO S, and no t to  techno lo g i es su ch as 
TTL , PE 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 to  r ai l. Thi s check  
do es no t ap p ly  i n cases w her e i nter nal p u llu p s/p u lldo w ns o r  b i as co ndi ti o ns ex i st su ch that the 
co m b i ned I-V tab les have cu r r ent f lo w s at the V_f i x tu r e vo ltag es. 
Fo r  ex am p le f o r  a 3.3 V devi ce w i th the [Vo ltag e Rang e] set to  3.3 V, V_f i x tu r e =  3.3 V, and 
R_f i x tu r e =  50 o hm s, the [Ri si ng  W avef o r m ] tab le sho u ld end at 3.3 V, and the [Falli ng  
W avef o r m ] tab le sho u ld b eg i n at 3.3 V. 
5 .5 . M o de l  [R a m p ] Da t a  R e q u i r e m e n t s 
The [Ram p ] secti 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 p r esent i n a 
[Mo del]. [Ram p ] i nf o r m ati o n i s u sed i n so m e to o ls f o r  no n-si m u lati o n p u r p o ses, f o r  ex am p le 
q u i ck l y  f i ndi ng  the f astest p i 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  the [Ram p ] data w as m easu r ed u si ng  a lo ad r esi sto r  o ther  than 50 o hm s, the [Ram p ] secti o n has 
an R_lo ad su b p ar am eter  g i vi ng  the lo ad r esi sto 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 de r  i s c o r r e c t  
The Ty p i cal, Mi ni m u m , and Max i m u m  [Ram p ] valu es ar e tak en f r o m  Ty p i cal, Mi ni m u m , and 
Max i m u m  b u f f er  m easu r em ents. They  ar e no t necessar i ly  so r ted b y  dV, dt, o r  dV/dt. Altho u g h the 
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p r o g r essi o n f r o m  Mi ni m u m  to  Max i m u m  u su ally  has dV i ncr easi ng  and dt decr easi ng , the co r r ect 
o r der  i s actu ally  deter m i ned b y  the  test co ndi ti o ns u sed, the sam e co ndi ti o ns u sed to  der i ve 
ty p /m i n/m ax  I-V tab les. 
5 .5 .3. {L E VE L  2}  [R a m p ] dV 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 atch valu es calcu lated b y  ap p ly i ng  the [Ram p ] R_lo ad and f i x tu r e 
vo ltag e valu es to  the I-V tab les f o r  ty p /m i n/m ax  co ndi ti o ns. The hi g h and lo w  state vo ltag es ar e 
deter m i ned u si ng  the I-V tab le calcu lati o ns, and 60%  o f  the di f f er ence b etw een these i s co m p ar ed 
to  each [Ram p ] dV valu e. The er r o r  m u st no t ex ceed 5%  o f  the dV calcu lated f r o m  the I-V tab les. 
As o f  the date o f  thi s do cu m ent IBISCH K  do es no t p er f o r m  thi s check , b u t f u tu r e ver si o ns m ay . 
Cu r r ent IBISCH K  ver si o ns can b e u sed to  p er f o r m  thi s check  b y  m ak i ng  tem p o r ar y  m o di f i cati o ns 
to  the IBIS [Mo 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 th V_f i x tu r e 
and R_f i x tu r e valu es co r r esp o ndi ng  to  the co r r ect [Ram p ] f i x tu r e valu es, as descr i b ed i n IBIS 
Sp eci f i cati o n secti o n 9 ( N o tes o f  Data Der i vati o n Metho d) , i tem  3 ( Ram p  Rates) . These w avef o r m s 
w o u ld have tw o  p o i nts g i vi ng  ar ti f i ci al i ni ti al and f i nal vo ltag e valu es, cho sen to  f o r ce IBISCH K  to  
declar e an er r o r  and r ep o r t calcu lated valu es. These valu es calcu lated b y  IBISCH K  can b e u sed to  
calcu late the 20%  to  80%  dV f o r  co m p ar i so n to  [Ram p ] dV. 
5 .5 .4 . {L E VE L  2}  [R a m p ] dt  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 atches w i thi n 10%  the di f f er ence b etw een the ti m es o f  cr o ssi ng  the 20%  vo ltag e 
p o i nt and the 80%  vo ltag e p o i nt o n the co r r esp o ndi ng  [Ri si ng  W avef o r m ] o r  [Falli ng  W avef o r m ] 
w i th test f i x tu r e m o st si m i lar  to  the [Ram p ] test f i x tu r e, i f  m atchi ng  V-T tab les ar e p r esent 
Thi s check  i s to  b e p er f o r m ed u si ng  V-T tab les w i th V_f i x tu r e o r  R_f i x tu r e m atchi ng  [Ram p ] 
f i x tu r e valu es. The w avef o r m  R_f i x tu r e m u st m atch [Ram p ] R_lo ad, o r  50 o hm s i f  no t sp eci f i ed. 
The [Ri si ng  W avef o r m ] m u st have V_f i x tu r e eq u al to  0V. The [Falli ng  W avef o r m ] m u st have 
V_f i x tu r e, V_f i x tu r e_m i n, and V_f i x tu r e_m ax  valu es m u st co r r esp o nd to  the [Pu llu p  Ref er ence] o r  
[Vo ltag e Rang e] Ty p i cal, Mi ni m u m , and Max i m u m  valu es, r esp ecti vely . Reaso nab ly  sm all valu es 
o f  C_f i x tu r e, L _f i x tu r e, R_du t, L _du t, and C_du t p ar am eter s i n [Ri si ng  W avef o r m ] and [Falli ng  
W avef o r m ] can b e o ver lo o k ed i n the V-T tab le selecti o n p r o cess, altho u g h these m ay  deg r ade the 
co r r elati o n o f  [Ram p ] to  V-T tab le endp o i nts. 
If  su i tab le w avef o r m s f o r  thi s check  ar e no t p r esent, an ap p r o p r i ate alter nate r ef er ence f o r  dt m ay  
b e cho sen. Thi s m ay  b e si m u lated o r  m easu r ed w avef o r m s, o r  a datasheet. 
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 de 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 the sam e valu e f o r  p u sh-p u ll techno lo g i es, and ar e sp eci f i ed to  var y  
i n p r o p o r ti o n to  su p p ly  vo ltag e f o r  ty p /m i n/m ax  co ndi ti o ns. Vm eas and Vr ef  p ar am eter s i n a 
[Mo del Sp ec] k ey w o r d w o u ld b e u sed to  co nvey  any  ty p /m i n/m ax  var i ati o n o f  these.  
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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 -dr a i n ,  O p e n -so u r c e ,  a n d 
E C L  M o de l _ t y p e s 

Fo r  O p en-dr ai n m o dels [Mo del] o r  [Mo del Sp ec] Vr ef  m u st b e ab o ve Vm eas, and i t i s u su ally  set 
to  the [Pu llu p  Ref er ence] vo ltag e. Fo r  O p en-so u r ce and O p en-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 to  the [Pu lldo w n Ref er ence] vo ltag e, ty p i 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  [Pu llu p  Ref er ence].  
6 . C o r r e l a t i o n  
IBIS q u ali ty  co r r elati o n desi g nato r  " S"  sp eci f i es that the m o del develo p er  has si m u lated a b u f f er  
u si ng  i denti cal test lo ads i n SPICE  and i n IBIS, and co m p ar ed the r esu lts. L i k ew i se, the “M” 
desi g nato r  sp eci f i es that IBIS si m u lati o ns and b ench m easu r em ents have b een co m p ar ed. The 
i ntenti o n o f  co r r elati o n i s to  assess the deg r ee to  w hi ch the IBIS m o del data w i ll r esu lt i n 
si m u lati o ns that m atch SPICE  si m u lati o ns and/o r  b ench m easu r em ents. By  car ef u l attenti o n to  
detai l and u nder standi ng  the b ehavi o r  o f  the I/O  ci r cu i t, i t i s p o ssi b le to  achi eve ex tr em ely  clo se 
co r r elati o n b etw een SPICE  and IBIS si m u lati o n r esu lts. Be aw ar e that no t all IBIS b ehavi o r al 
si m u lato r s ar e cr eated eq u al;  di scr ep anci es m ay  b e an ar ti f act o f  the b ehavi o r al si m u lato r  r ather  
than the IBIS m o del ex tr acti o n p r o cess. 
If   the “M” and/o r  “S” co r r elati o n desi g nato r s ar e u sed the m etho ds em p lo y ed and r esu lts m u st b e 
tho r o u g hly  do cu m ented. If  the do cu m entati o n i s ex ter nal to  the IBIS f i le, the IBIS f i le m u st co ntai n 
co m m ents su f f i ci ent to  lo cate the co r r elati o n do cu m entati o n. Inclu si o n o f  g o lden w avef o r m s, ei ther  
i n ex ter nal do cu m ents o r  i n the IBIS f i le as [Test Data]/[Test L o ad]  secti o ns, o r  b o th, i s 
r eco m m ended. 
Fo r  detai led i nf o r m ati o n p lease r ef er  to  the " I/O  Bu f f er  Accu r acy  H andb o o k " : 

http ://w w w .eda.o r g /p u b /i b i s/accu r acy / 
The I/O  Bu f f er  Accu r acy  H andb o o k  def i nes q u anti tati ve m etho ds f o r  co r r elati ng  har dw ar e 
m easu r em ents, SPICE  si m u lati o ns and IBIS si m u lati o ns, and do cu m enti ng  the r esu lts o f  the 
co r r elati o n. It descr i b es g ener al p r i nci p les su ch as o ver lay  and envelo p e m etr i cs, test ci r cu i ts, and 
sp eci f i c f i g u r es o f  m er i t to  g r ade co r r elati o n r esu lts. Co r r elati o n m etho ds ar e no t li m i ted to  tho se 
descr i b ed i n the I/O  Bu f f er  Accu r acy  H andb o o k , b u t all m etho ds u sed m u st b e do cu m ented i f  the 
“M” and/o r  “S” desi g nato r s ar e u sed. 


