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Signal Integrity: Trouble in Paradise

• Many IBIS models have 
si g ni f i c ant  q u ali t y p r ob lems

• Many semi c ondu c t or  
vendor s lac k  ex p er t i se t o 
c r eat e hi g h q u ali t y models

• SI sp ec i ali st s w ast e t i me 
addr essi ng  q u ali t y i ssu es

Vendor
M odel
D a t a
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B ringing SI to th e M asses

• Most hardware designers lack skills to 
f ind/ resolv e m odel p rob lem s

• S I  lib raries are where C A D  
lib raries were 1 0 -1 5  y ears ago
� A d-hoc  li b r ar y or g ani z at i on 
i s b ec omi ng  u nt enab le

� A  mor e c ent r ali z ed li b r ar y 
st r at eg y i s needed

IBIS
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C orp orate SI L ibrary G oals

• H elp  move SI analysi s f r om t he r ealm of  t he 
sp ec i ali st  t o t he eng i neer ’s desk t op :

� Centralized, high quality SI library maintained by 
ex p erts

� M inimal time s p ent debugging /  c o rrec ting mo dels
� G eneral p urp o s e library s truc ture ( no t dic tated by the 

needs  o f  a s p ec if ic  to o ls et)
� Simp lif ied p ro c es s  to  get des ign databas es  ready to  

s imulate
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K ey C onc ep ts

• U se “i nc omi ng  i nsp ec t i on p r oc ess” t o 
i dent i f y p r ob lem models ear ly

• O r g ani z e li b r ar y f or  dat a manag ement ,  
map  t o st r u c t u r e needed b y E D A  t ools

• U ni f i ed model nami ng  c onvent i on allow s u ser s 
t o f i nd and selec t  c omp onent s easi ly

• A u t omat e as mu c h of  t he over all p r oc ess 
as p ossi b le
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Inc om ing Insp ec tion Proc ess

• F lag mo del p ro blems  B E F O R E  
they get us ed f o r des ign w o rk

� I dent i f y  m odel s  t h a t  a re p oorl y  
c ons t ru c t ed or s el f -i nc ons i s t ent

� D ev el op  a  c h ec k l i s t  f or i dent i f y i ng  
c om m on m odel i ng  p rob l em s

� R e-ex a m i ne m odel s  t h a t  h a v e c a u s ed 
p rob l em s  i n p a s t  p roj ec t s  

� I nc orp ora t e I ndu s t ry  S t a nda rds   
( I B I S  Q u a l i t y  C h ec k l i s t )

• A uto mate ins p ec tio n p ro c es s  
as  muc h as  p o s s ible Inspection

P r ocess
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D riv ing IB IS M odel Q uality

• “F ix  p ro blem at the s o urc e” -
driv e quality is s ues  bac k  to  
dev ic e v endo rs  thro ugh 
Co mp o nent M anagement

• U s e res o urc es  to  s up p o rt 
p ro c es s  imp ro v ement, ins tead o f  
debugging mo dels

Device
V en d o r L ib r a r y

G r o u p
L ib r a r y

Inspection
P r ocess

Inspection
P r ocess
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M anaging L ibrary D ata

• O rganiz e data to allow dev elop ers and 
u sers to f ind the latest inf orm ation

• E m p loy  v ersion control and rev ision 
histories

• L ib rary  /  S I  tool strategy  shou ld handle 
“second sou rce” com p onents
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Th e O nly A uth ority F or a Part Typ e …

… i s  t h e C orp ora t e 
p a rt  nu m b er … … t h a t  p oi nt s  

t o t h e A VL  l i s t .

… i n t h e dev i c e l i b ra ry  …
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L ibrary D irec tory Struc ture

• O rg a ni z e m a s t er l i b ra ry  b y  
C orp ora t e p a rt  nu m b er

• C rea t e di f f erent  l i b ra ry  
“v i ew s ” f or E D A  t ool s
� Meets goal of tool 

i n d ep en d en t d esi gn
• A l l ow s  E D A  t ool s  t o 

op era t e ef f i c i ent l y

x.ibs
x.d m l

I B I S /

x.t l

T I M I N G /

C O M P O N E N T /

H S D /

0 8 - X X X X - 0 1 /

y .ibs
y .d m l

I B I S /

C O M P O N E N T /

H S D /

0 8 - Y Y Y Y - 0 1 /

< L I B _ R O O T > / p a r t n o /

Master Library

HyperLynxIcModels.csv
x.i b s
y.i b s

HyperLynx/

x.t l

T i m i ng D esi g ner/

m odels.ndx
x.dm l
y.dm l

S P E C C T R A Q u est /

< LIB _ R O O T > / t ool_ speci f i c/

E D A  T o o l  V iew
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N am ing Strategy

• IBIS models from different semiconductor 
v endors w ill h a v e no unified file,  comp onent or 
b uffer na ming  stra teg y

• D ep ending  on th e E D A  tools a nd models used,  
na me collisions a re p ossib le

• U sers a ssig ning  models intera ctiv ely  w ill b enefit 
from a  consistent na ming  a p p roa ch
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H ow  To O rganiz e IB IS M odel D ata?
1 5 -2 2 0 1 -0 1 /
…
1 5 -2 2 3 6 -0 1 /

T I /
I B I S /

s n7 4 l v t 2 4 4 a p w . i b s
s n7 4 l v t h 2 4 4 a p w . i b s

P H L /
I B I S /

7 4 l v t 2 4 4 a p w . i b s
F S I /

I B I S /
7 4 l v t h 2 4 4 m t c . i b s

} B y  C orp ora t e p a rt  nu m b er
B y  v endor

B y  v endor p a rt  nu m b er

L ib r a r y  d ir ector y  str u ctu r e

B y  m odel  t y p e
}
}}
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H ow ev er ….

15-2 2 3 6 -0 1/
H S D /
T I /
I B I S /
s n 7 4 l v t 2 4 4 a p w . i b s
s n 7 4 l v t h 2 4 4 a p w . i b s

P H L /
I B I S /
7 4 l v t 2 4 4 a p w . i b s

F S I /
I B I S /
7 4 l v t h 2 4 4 m t c . i b s

… Some IBIS simula tors see only  th e [ C omp onent]  
a nd [ M odel]  na mes from th e . ib s files

. . .
[ C o m p o n e n t ]     L V T 2 4 4 B _ D W
. . .
[ M o d e l ]         L V T 2 4 4 B _ I N _ 3 3
. . .
[ M o d e l ]         L V T 2 4 4 B _ O U T _ 3 3
. . .

. . .
[ C o m p o n e n t ]     L V T 2 4 4 B _ D W
. . .
[ M o d e l ]         L V T 2 4 4 B _ I N _ 3 3
. . .
[ M o d e l ]         L V T 2 4 4 B _ O U T _ 3 3
. . .

t i _ s n 7 4 l v t 2 4 4 a p w . i b s

f s i _ 7 4 l v t h 2 4 4 m t c . i b s

D e v i c e     L V T 2 4 4 B _ D W
I n p u t         L V T 2 4 4 B _ I N _ 3 3
O u t p u t         L V T 2 4 4 B _ O U T _ 3 3
D e v i c e     L V T 2 4 4 B _ D W
I n p u t         L V T 2 4 4 B _ I N _ 3 3
O u t p u t         L V T 2 4 4 B _ O U T _ 3 3

Which is Which?

S i m u l a t i o n  l i b r a r y
L i b r a r y  d i r e c t o r y  s t r u c t u r e
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F or SI L ibraries to W ork  Prop erly …

1 5 -2 2 3 6 -0 1 /
H S D /
T I/
IB IS /
sn7 4 l v t2 4 4 a pw . ib s
sn7 4 l v th 2 4 4 a pw . ib s

P H L /
IB IS /
7 4 l v t2 4 4 a pw . ib s

F S I/
IB IS /
7 4 l v th 2 4 4 m tc. ib s

… [ C omp onent]  na mes must b e uniq ue 
a cross th e entire dev ice lib ra ry

D e v ice    T I _ S N 7 4 L V T 2 4 4 A P W
D e v ice   T I _ S N 7 4 L V T H 2 4 4 A P W
D e v ice P H L _ 7 4 L V T 2 4 4 A P W
D e v ice F S I _ 7 4 L V T H 2 4 4 M T C

S i m u l a t i o n  l i b r a r y

L i b r a r y  d i r e c t o r y  s t r u c t u r e

One strategy: redefine IBIS [Component] to a 2/3 
c h arac ter v endor ID  +  v endor part nu mb er



© 2 0 0 3 ,  C i s c o  S y s t e m s ,  I n c .  A l l  r i g h t s  r e s e r v e d . 15I B I S  S u m m i t ,  D e s i g n C o n W e s t  20 0 5C o r p o r a t e  I B I S  L i b r a r y  I s s u e s

. . .
[ C o m p o n e n t ]  T I _ S N 7 4 L V T 2 4 4 A P W
. . .
[ C o m p o n e n t ]  T I _ S N 7 4 L V T 2 4 4 D W
. . .
[ C o m p o n e n t ]  T I _ S N 7 4 L V T 2 4 4 P W
. . .
[ M o d e l ]         L V T 2 4 4 B _ 3 3 _ I N
. . .
[ M o d e l ]         L V T 2 4 4 B _ 3 3 _ O U T
. . .

A n IB IS N am ing C onv ention

t i _ s n 7 4 l v t 2 4 4 a p w . i b s

File name is 2/3 character vendor 
identif ier +  p art nu mb er f or the main 
device describ ed in the model

[ C omp onent]  declaration is 2/3 character 
vendor identif ier +  nu mb er f or the device 
“f u nction”

M u ltip le [ C omp onent]  declarations can 
reside in the same I B I S  f ile

B u f f er model names end in “_ I N ,  _ O U T  
or _ B I ” according  to their ty p e
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W h at U sers W ant …

P C B  D a t a b a s e

C e n t r a l  
S i m u l a t i o n  L i b r a r y

S i m u l a t a b l e D a t a b a s e
T h en a  

M i ra c l e O c c u rs
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Th e U ser’s Q uestion …

1 .  D o w e h a v e a  s i m u l a t i on m odel  f or t h i s  p a rt ?

2 .  Wha t  o n  e a r t h is a  
N T 3 _ P E _ B G A 16 2 7 -0 1, H S I N K -V D D 1P 5A ?
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… Th e A nsw ers

1 .  M a y b e …

2 .  T he  co n ca t e n a t io n  o f  t he  
D E V I C E  a n d  V A L U E  p r o p e r t ie s 
f o r  t his co m p o n e n t
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… B u t  O n e  P a r t  C a n  H a v e  M u l t i p l e  M o d e l s !

… m os t  E D A  t ool s et s  h a v e no 
p rov i s i on f or t h i s
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Th e R ole of  Sc rip tw are
• Map parts to simulation models
• A ssig n models f or “sec ond sourc e” c omponents
• I dentif y  missing  simulation models

P C B  D a t a b a s e

240_LVT_TSSOP20-STD -STD , VC C = P3 A
244_LVT1 6 _TSSOP48 -STD -STD , VC C = A
244_LVTH _TSSOP20-STD -STD , VC C = PA

D e v i c e  L i s t  ( F r o m  N e t l i s t )

244_LVT_TSSOP20-STD -STD , VC C = P3 A 1 5 -223 6 -01 D e v i c e    TI _SN 7 4LVT244A PW
D e v i c e    TI _SN 7 4LVTH 244A PW
D e v i c e    PH L_7 4LVT244A PW
D e v i c e    F SI _7 4LVTH 244M TCD e v i c e  L i b r a r y  D a t a b a s e

S i m u l a t o r  D e f a u l t  M o d e l C o r p  P / N I B I S  M o d e l s

244_LVT_TSSOP20-STD -STD , VC C = P3 A TI _SN 7 4LVT244A PW

S i m u l a t o r  M a p p i n g  F i l e

M o d e l  A s s i g n m e n t  P r o c e s s



© 2 0 0 3 ,  C i s c o  S y s t e m s ,  I n c .  A l l  r i g h t s  r e s e r v e d . 21I B I S  S u m m i t ,  D e s i g n C o n W e s t  20 0 5C o r p o r a t e  I B I S  L i b r a r y  I s s u e s

C onc lusion
• B r i n g i n g  “S I  t o  t h e  m a s s e s ” w i l l  r e q u i r e  a  
c e n t r a l i z e d  l i b r a r y  s t r a t e g y

� U se inc oming inspec tion to identify model  
prob l ems earl y

� L ib rary c an b e organiz ed for management,  
mapped to v iew s th at E D A  tool s req u ire

� U nified model  naming strategy prov ides 
c onsistent c omponent/b u ffer names to u sers

� A u tomating SI model  assignment eases th e 
u ser’s b u rden and manages “sec ond sou rc e”
simu l ation model s
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… Som etim es M irac les D O  H ap p en!

P C B  D a t a b a s e

C e n t r a l  
S i m u l a t i o n  L i b r a r y

S i m u l a t a b l e D a t a b a s e
S c ri p t w a re


