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Thi s document  wi l l  hel p you get  " up and r unni ng"  wi t h Wi nLASI .   You 
wi l l  st ep t hr ough a basi c Anal ogue Ful l - cust om I C Desi gn Fl ow t aki ng 
about  10 hour s at  f i r st  pass.  
 
Whi l st  not  i nt ended t o t each how t o do I C desi gn,  t hi s not e shoul d 
compl ement  t he LASI  Hel p f i l es avai l abl e f r om wi t hi n each t ool  menu i n 
Wi nLASI  and gi ve an i nt r oduct i on t o t he I C Desi gn Fl ow i t sel f  and bui l d 
a conf i dence wi t h Wi nLASI .  
 
I  hope you enj oy usi ng t hi s pr ogr am as much as I  have.  
 
Pl ease f eel  f r ee t o send me an emai l  t el l i ng of  your  comment s and 
exper i ences;  t hese wi l l  be val uabl e t o me when wr i t i ng t he next  ver si on 
of  t hese not es.  
 

     Si mon Har pham   © 15- 02- 2004 
     Si l i con Devi ces ( UK)  Li mi t ed 

     Si monH@Si l i conDevi ces. co. uk 
 
 
 
 
 
 
 
 
 
 
 
Cont ent s: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Er r or !  Bookmar k not  def i ned.  
1)  Set t i ng up Wi nLASI  ( and Wi nSPI CE3) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
2)  Set t i ng up a new desi gn pr oj ect . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
3)  Set t i ng up Net l i st  Ext r act i on f r om Schemat i c usi ng Lasi CKT . . . . . . 5 

SPI CE Si mul at i on f r om Schemat i c NLE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
4)  Set t i ng up Net l i st  Ext r act i on f r om Layout  usi ng Lasi CKT . . . . . . . . . 8 

SPI CE Si mul at i on f r om Layout  NLE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
5)  Set t i ng up Layout  Ver sus Schemat i c checki ng i n Lasi CKT . . . . . . . . . 11 
6)  Set t i ng up Capaci t ance Ext r act i on f r om Layout  usi ng Lasi CKT . . . . 12 
7)  Set t i ng up t he Lasi ’ s 3D Layout  Vi ewer . . . . . . . . . . . . . . . . . . . . . . . . . 13 
8)  Set t i ng up Desi gn Rul e Checki ng usi ng Lasi DRC . . . . . . . . . . . . . . . . . . 14 
9)  Set t i ng up a " TapeOut "  f r om Wi nLASI  usi ng TLC2GDS . . . . . . . . . . . . . . 17 
10)  Readi ng a GDSI I  f i l e i nt o Wi nLASI  usi ng GDS2TLC . . . . . . . . . . . . . . . . 19 

I mpor t i ng I P cel l s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
11)  Appendi ces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 

SPI CE Net l i s t  Header  Fi l es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
Df bf 311_sch. hdr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
Df bf 311_l ay. hdr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 

SPI CE Net l i s t  Foot er  Fi l es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
Df bf 311_sch. f t r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
Df bf 311_l ay. f t r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 

 
 
 



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1)  Set t i ng up Wi nLASI  ( and Wi nSPI CE3)  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Downl oad Wi nLASI  f r om:  
 
ht t p: / / cmosedu. com/ cmos1/ wi nl asi / wi nl asi . ht m   
 
and Wi nSPI CE3 f r om:  
 
ht t p: / / www. wi l l i ngham2. f r eeser ve. co. uk/ wi nspi ce. ht ml  
 
t hen f ol l ow t he set up i nst r uct i ons gi ven on each si t e.   Read Wi nLASI  
updat e i nf o at :  
 
ht t p: / / member s. aol . com/ l asi cad/  
 
t hi s i s par t i cul ar l y i mpor t ant  i f  you ar e r eadi ng t hese not es i n 
conj unct i on wi t h a l at er  ver si on of  Wi nLASI  t han 7. 02.  
 
 
I MPORTANT NOTE:  These pr ogr ams ar e pr ovi ded f r ee of  char ge t o pr i vat e 
i ndi vi dual s.   I f  you i nt end t o use t hese pr ogr ams f or  commer ci al  
pur poses pl ease pay t he l i censi ng f ees;  t hey ar e ext r emel y good val ue 
f or  money but  wi l l  onl y r emai n so i f  we al l  suppor t  t he peopl e who have 
gi ven so much of  t hei r  t i me t o devel opi ng t hese pr ogr ams f or  us t o use.  
 
On t he wor k ar ea of  your  PC ( under  MS Wi ndows)  cl i ck on t he " My 
Document s”  i con,  t hen i n t he wi ndow t hat  comes up,  choose:  
 
[ Tool s]   [ Fol der  Opt i ons]   [ Fi l e Types]   [ New]  
 
ent er  . c i r  i n t he di al ogue box,  t hen cl i ck [ OK]  [ Change]  [ Ot her ] .   Use 
Wi ndows Expl or er  t o sear ch f or  t he wi nspi ce3. exe f i l e.   ( I n  my set up 
i t  i s t o be f ound i n C: \ Pr ogr am Fi l es\ Wi nSpi ce\ )  accept  and Cl ose t he 
wi ndow.    
 
Repeat  t he set up pr ocedur e f or  Wi nLASI ,  set t i ng i t  t o r ead . t l c f i l es.  
 
Set up Wor dPAD ( i n C: \ Pr ogr am Fi l es\ Wi ndows NT\ Accessor i es)  t o r ead 
 
 . r pt  . hdr  . f t r  . l dm . nod and . usf  f i l es.  
 
I f  you deci de t o r un mor e t han one ver si on of  Wi nLASI  ( eg Ver si on 6. 2,  
ver si on 6. 3. 2. 2 as wel l  as ver si on 7. 0. 2. 2)  you may choose t o set  up V7 
t o open . t l c and V6. 3 t o r ead . bp6 and ver si on 6. 2 t o r ead . cl 6 f i l es.  
 
 
NOTE:  I f  t hi s i s t he f i r st  t i me r unni ng any of  t he syst em ut i l i t i es 
( such as Lasi Ckt ,  Lasi Dr c,  Tl c2gds 7,  et c)  you may have t o add t he f ul l  
pat h t o t he r eader  box t o avoi d t he " Cant  f i nd Reader  Pr ogr am"  er r or  
message,  when you come t o use t hose ut i l i t i es.  
 
I n my set up t he r eader  i s at  C: \ WI NNT\ not epad. exe 
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2)  Set t i ng up a new desi gn pr oj ect  
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How t o st ar t  a new desi gn i s not  i mmedi at el y obvi ous wi t h Wi nLASI :  i f  a 
new di r ect or y i s cr eat ed,  t hen a . t l c f i l e copi ed i nt o i t  usi ng 
Expl or er ,  i t  wi l l  be f ound t hat  t he l ayout s wi l l  come up wi t h l i nes 
wi t h no “ f i l l ” .   I t  wi l l  be useabl e,  but  conf usi ng t o t he eye.  You may 
al so f i nd t hat  when downl oadi ng new exampl es,  some l ayer s don’ t  appear .  
 
The sol ut i on i s t o copy over  t he l ayer  dat a f r om an exi st i ng desi gn,  t o 
save goi ng t hr ough t he pr ocess of  i nst al l i ng t he l ayer  f i l es.  
   
Open a Wi ndows Expl or er  wi ndow,  t hen go t o a l i br ar y whi ch cont ai ns t he 
cor r ect  t echnol ogy f or  your  new cel l  ( do not  wor r y about  t he t er m 
" t echnol ogy"  at  t he moment ;  we wi l l  use an exi st i ng cel l ) .   Open t he 
l i br ar y t o be f ound i n your  or i gi nal  LASI  i nst al l at i on at :  
 
C: \ Lasi 7\ Li bTut or  
 
pi ck a cel l  ( eg Df bf 311. t l c)  doubl e cl i ck on i t  t o open wi t h 
Wi nLASI . Cl i ck [ Fi t ]  i n t he menu at  t he t op t o see t he whol e l ayout .  
 
Then use:   [ Syst em]   [ Cl one]   ent er i ng t he pat h t o t he new di r ect or y t o 
be cr eat ed i n t he di al ogue box whi ch appear s,  I  used f or  exampl e:  
 
C: \ Document s and Set t i ngs\ Al l  User s\ Document s\ Wi nLASI \ SCRATCH\  
 
TI P:  Keep an Expl or er  wi ndow open,  t hen cl i ck i n t he " Addr ess"  box at  
t he t op of  t he wi ndow,  navi gat e t o t he pat h t o wher e you want  t he new 
f ol der  t o be ( don' t  cr eat e i t  yet )  t hen sel ect  t hat  pat h by cl i cki ng t o 
t he r i ght  of  i t  t o hi ghl i ght ,  t hen cl i ck on [ Edi t ]   [ Copy, ] .   Ret ur n t o 
Cont ent s  t o t he LASI  wi ndow cl i ck i n t he " pat h"  box i n t he Cl one 
wi ndow,  t hen pr ess <cnt r l > c ( saves r e- t ypi ng t he whol e pat h}  t hen t ype 
i n t he name of  t he new di r ect or y br anch t o be added ( I  have used 
“ Exampl e” )  t o t he above pat h.   Check [  ]  Cr eat e Syst em I con,  t hen f i l l -
i n t he di al ogue box [ Exampl e    ] ,  c l i ck on [ OK] .  
 
I f  t he di r ect or y al r eady exi st s you wi l l  get  t he message " di r ect or y 
exi st s" ,  i gnor e i t .   Use t he Expl or er  wi ndow t o navi gat e t o t hat  new 
f ol der  and you wi l l  see t hat  i t  cont ai ns one f i l e:  Lasi 7. usf  
 
Leave t he Lasi  wi ndow on t hi s,  t he cel l  “ sour ce”  di r ect or y open,  go t o 
t he t ar get  di r ect or y and sel ect  t he . usf  f i l e,  open wi t h Wor dpad and 
not e t he 27 " l ayer =. . . "  l i nes;  i t  wi l l  be become i mpor t ant  t hat  you get  
t o know how t o use t hese l at er  on,  par t i cul ar l y i f  you use LASI  t o do 
I P cel l  i mpor t s and conver si ons bet ween pr ocess t echnol ogy t ypes.   
Cl ose Wor dpad.  
 
I n t he sour ce f i l e wi ndow ( t he LASI  wi ndow wi t h DFBF311. t l c l oaded)  
Cl i ck on [ Li st ]  t hen pi ck an exampl e cel l  t o be copi ed over  ( eg 
DFBF311)  t o t he t ar get  ( Exampl e)  di r ect or y,  c l i ck on [ Expor t ]  [ Br owse]  
t hen l ocat e t he t ar get  l i br ar y ( as ent er ed above)  cl i ck on [ Open] .  
 
The cor r ect  cel l  name shoul d al r eady be i n t he cel l name box ( DFBF311) at  
t hi s poi nt  you coul d r ename i t  by over t ypi ng.   You shoul d now see t he 



Expor t  Set up wi ndow wi t h t he cor r ect  dest i nat i on pat h and cel l name i n 
i t .   Pi ck [ OK] ,  you shoul d t hen see a message box sayi ng " Expor t  i s 
compl et e . . .  1 Cel l s + 27 l ayer s"  cl i ck on [ OK] .  
 
You shoul d now see t wo f i l es i n t he t ar get  di r ect or y;  t he above 
Lasi 7. usf  f i l e pl us a new Df bf 311. t l c f i l e shoul d have appear ed.   
Doubl e cl i ck on t he Df bf 311. t l c f i l e,  a second LASI  wi ndow shoul d open 
and you shoul d see a t hi r d f i l e,  Cel l s7. dbd appear  i n t he dest i nat i on 
di r ect or y -  open i t ,  i t  wi l l  cont ai n 0 ( si nce i t  i s empt y) .  
 
I n t he t ar get  Lasi  wi ndow,  i f  you cl i ck on [ l i st ]  you wi l l  not  see any 
cel l s l i st ed,  so cl i ck on [ Cl ose]  t hen [ I mpor t ]  [ Br owse] .   Choose 
Cel l s7. dbd,  cl i ck on [ OK] .    
 
The exampl e cel l  shoul d now appear  cor r ect l y ( i e t he pol ygons ar e 
" f i l l ed"  r at her  t han " out l i nes" )  i n t he t ar get  Lasi  wi ndow.  
 
You shoul d now see 4 f i l es i n t he dest i nat i on ( Exampl e)  di r ect or y;  t he 
new f i l e i s Loadbkup. t l c.   Thi s can be opened wi t h LASI  and cont ai ns 
t he backup f or  t he DFBF311 cel l .  
 
Whi l st  i t  may seem odd t hat  you have t o expor t  t o t he new di r ect or y 
t hen open t he f i l e t hen i mpor t  t he cel l ,  i t  makes sense i f  you consi der  
t hat  you have t o pl ace somet hi ng i nt o t he di r ect or y f or  LASI  t o wor k 
wi t h i ni t i al l y.   I t  was conveni ent  her e t o expor t  f r om an exi st i ng 
sour ce di r ect or y usi ng LASI ,  r at her  t han copyi ng wi t h Expl or er ,  t hen 
expl ai ni ng how t o pat ch t he . usf  and . dbd f i l es.   
 
Repeat  t he i mpor t  pr ocess t o copy over  t he l ayout  and schemat i c . t l c 
f i l es ( Df bf 311_l ay. t l c and Df bf 311_sch. t l c)  f r om t he sour ce di r ect or y  
 
C: \ Lasi 7\ Li bt ut or \  
 
When you have f i ni shed,  t her e shoul d be 24 f i l es i n t he t ar get  
di r ect or y:  16 mor e appear  af t er  t he l ayout  i mpor t ,  bei ng:  
 
Df bf 311_l ay. t l c  Nmos3_t ok. t l c  Nmos4_t ok. t l c  Nmos5_t ok. t l c 
Nmos6_t ok. t l c    Nmos7_t ok. t l c  Nmos9_t ok. t l c  Pmos10_t ok. t l c 
Pmos13_t ok. t l c   Pmos14_t ok. t l c Pmos18_t ok. t l c Pmos20_t ok. t l c 
Pmos23_t ok. t l c   Pmos6_t ok. t l c  Pmos9_t ok. t l c  Swap. bpv 
 
and 4 af t er  t he schemat i c i mpor t :  
 
Df bf 311_sch. t l c   Gnd_sch. t l c    Nmos_sch. t l c   Pmos_sch. t l c   
 
TI P:  as LASI  wi l l  onl y al l ow you t o open one wi ndow i n each f ol der ,  i t  
may somet i mes be conveni ent  t o make a copy of  t he schemat i c i n a sub-
f ol der  ( as wel l  as i n t he t ar get  f ol der )  t o al l ow t wo wi ndows t o be 
opened dur i ng a l ayout  phase of  t he desi gn f l ow.   ( Remember  t o " Cl one"  
t he sub- di r ect or y f ol der ) .  
 
Af t er  schemat i c act i v i t y,  t her e wi l l  be 25 f i l es,  t he new one bei ng:  
 
Copybkup. t l c 
 
Cl ose t he sour ce Lasi  Wi ndow.  We wi l l  now l ook at  Lasi Ckt  t hen Lasi DRC.  
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3)  Set t i ng up Net l i st  Ext r act i on f r om Schemat i c usi ng Lasi CKT 
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Choose t he appr opr i at e . t l c f i l e ( eg Df bf 311_sch. t l c i n t he above 
t ar get  di r ect or y)  open wi t h Lasi ,  t hen choose [ Syst em]   [ Lasi CKT]   ( a 
new box wi l l  open at  t op l ef t  of  scr een)  t hen choose [ Set up]  ( and t he 
" Compi l e Set up"  di al ogue box wi l l  open)  t hen choose [ Li st ]  and doubl e 
cl i ck on I NVF101_SCH,  i gnor e Header  Fi l e Name,  Foot er  Fi l e Name and 
Al i as Fi l e Name f or  t he moment .   Cl i ck on [ OK] .  
 
Ret ur n t o Cont ent s  t o t he schemat i c wi ndow sel ect  [ Layr ]  -  t he sevent h 
i con down i n Menu 2 whi ch i s t o t he r i ght  of  t he mai n LASI  wi ndow.   ( i f  
t he sevet h i con i s [ Tl yr ]  c l i ck on t he [ Menu 2]  i con t o see [ Layr ] )  
 
You wi l l  see a l i st  of  al l  of  t he l ayer s wi t h one checked ( pr obabl y 
l ayer  2 OTLN) .   Not e t he l ayer  number s f or  NTXT CTXT DTXT PTXT 
( pr obabl y 4,  5,  6 and 7)  not i ce t hat  t hese cor r el at e t o t he " l ayer  = 
. . . "  ent r i es i n t he Lasi 7. usf  f i l e.  
 
Re- open t he Compi l e Set up wi ndow and ent er  t hese number s i nt o t he 
Node, Connect or ,  Devi ce and Par amet er  t ext  boxes r espect i vel y,  t hen make 
sur e t he f ol l owi ng opt i ons ar e sel ect ed:    
 
-  t hat  i s [ v]  not  [  ]  and ( o)  not  (  )  
 
_______________________________________________________ 
Speci al  Text  Layer s:  
 
Real  Node Text  Layer  4  Devi ce Name Text  Layer  6 
Connect or  Text  Layer  5  Par amet er  Text  Layer    7 
_______________________________________________________ 
Opt i ons:  
 
[ v] Check f or  Fl oat i ng Cel l s 
 
[ v] Check f or  Node Text  on Mul t i pl e Conduct or s 
                                [  ] Repor t  Vi r t ual  Nodes 
[ v] Check f or  Connect or  Text  on Mul t i pl e Conduct or s 
                                [  ] Repor t  Count s 
_______________________________________________________ 
 
Vi r t ual  Node Pr ef i x [ vn      ]      
               Connect  Rul es (  )  Ci r cui t  ( o)  Schemat i c]  
 
Repor t  Fi l e Name    [ Lasi ckt . r pt       ]        [ OK]  
_______________________________________________________ 
 
  
Next  we have t o set  up t he i nt er l ayer  connect i v i t y.   Thi s i s done wi t h 
t he Tr ace t abl e:   [ Syst em]   [ Lasi CKT]  [ Tr ace]   
 
Go back t o t he schemat i c wi ndow,  cl i ck- on [ Get ]  t hen dr aw a box ar ound 
some of  t he bl ue i nt er connect i ng l i nes on t he schemat i c,  t hen cl i ck- on 
[ I nf o] .   Ther e wi l l  be a l ayer  r epor t ed i n t hat  box.   For  t hi s exampl e 
i t  i s Layr =MET1( 49)  



 
Ent er  49 i n t he Conduct or  2 box under  t he " t r aced"  col umn i n t he Layer   
Tr ace Tabl e wi ndow.   Cl i ck on [ OK]  t hen sel ect  [ Go]  i n t he Lasi Ckt 7 
menu at  t he t op l ef t  ot f  t he scr een.  
 
-  t he ext r act i on r out i ne shoul d r un,  t hen r epor t :   
 
" Compl et ed . . . 0 Er r or s 0 War ni ngs"  
 
-  i f  you get  a l ot  of  er r or s and war ni ngs ( 108 Er r or s f or  t hi s exampl e)  
t hen you have not  ent er ed t he cor r ect  l ayer  i n t he st ep above.   Not i ce 
t hat  you can ent er  t hi s number  on any conduct or  l ayer  and t he net l i st  
ext r act i on f r om t he schemat i c wi l l  st i l l  wor k.   However  when we get  t o 
t he net l i st  ext r act i on f r om l ayout ,  t hi s wi l l  need t o be ent er ed i nt o 
t he cor r ect  conduct or  l ayer .   Some schemat i cs may use anot her  l ayer  
( possi bl y l ayer  3 SCHM)  t o avoi d t hi s compl i cat i on and mi ni mi se t he 
possi bi l i t y of  maki ng er r or s.   
 
Ther e ar e now 29 f i l es i n t hi s di r ect or y,  t he new ones ar e:  
 
Lasi Ckt . usf        Df bf 311_sch. ci r       Df bf 311_sch. nod   Lasi ckt . r pt  
 
I n t he Lasi Ckt 7 menu,  choose [ Run]  t hen t he Fi l ename [ Br owse]  t hen 
l ocat e t he t ar get  di r ect or y and cl i ck on Df bf 311_sch. ci r ,  t hen [ Open]  
[ OK] .   You shoul d t hen see a SPI CE net l i st  wi t h t he f i r st  and l ast  f ew 
l i nes as f ol l ows:  
_______________________________________________________________________ 
 
* * *  SPI CE Ci r cui t  Fi l e of  DFBF311_SCH  02/ 10/ 04 10: 27: 44 
 
*  MAI N DFBF311_SCH I N_DATA I N_CLK I N_RST I N_SET O_Q O_Q_b 
M1  vn3 I N_CLK VDD VDD CMOSPB L=2u W=23u 
M10 vn1 vn5 VDD VDD CMOSPB L=2u W=12u 
. . . .  
. . . .  
M7 vn5 vn4 vn18 0 CMOSNB L=2u W=5u 
M8 vn18 I N_DATA 0 0 CMOSNB L=2u W=5u 
M9 vn1 I N_SET VDD VDD CMOSPB L=2u W=10u 
. END 
_______________________________________________________________________ 
 
 
Thi s net l i st  has been ext r act ed f r om t he schemat i c.   Det ai l s of  how 
schemat i cs shoul d be pr epar ed i n or der  t o cr eat e t hi s net l i st  cor r ect l y 
i s beyond t he i nt ent  of  t hi s not e,  so you ar e di r ect ed t o t he LASI  hel p 
f i l es f or  f ur t her  i nf or mat i on on dr awi ng schemat i cs.    
 
For  t he ext r act ed net l i st  t o be usef ul  t o us,  we have t o add a header  
f i l e t o set  up t he t est bench ar ound t he ci r cui t  t o be si mul at ed and a 
f oot er  f i l e t o set  up t he si mul at i on envi r onment .  
 

SPI CE Si mul at i on f r om Schemat i c NLE 

Copy t he t wo net l i st s i n t he appendi x t o t hi s not e l abel l ed 
Df bf 311_sch. hdr  and Df bf 311_sch. f t r ,  i nt o t wo t ext  f i l es savi ng each 
wi t h t hose names i nt o t he t ar get  ( Exampl e)  di r ect or y.   You shoul d now 



have 31 f i l es i n t he t ar get  di r ect or y.  
 
 
 
NOTE:  t he devi ce Model s used her e ar e si mpl e Level  2 model s whi ch al l ow 
si mul at i ons t o r un.   I deal l y l evel  8 ( l evel  49)  model s as pr ovi ded f r om 
t he f oundar y shoul d be used,  however  t o do so woul d r equi r e us t o wr i t e 
t he ar ea,  per i pher y and r esi st ance r ul es f or  t he l ayout  based on t he 
wi dt h and l engt h of  t he devi ces t o ensur e j unct i on capaci t ances and 
dr ai n and sour ce r esi st ances ar e cor r ect l y ext r act ed.  
 
The or i gi nal  set up f i l es f or  Wi nLASI  wer e f or  SCNA ( Scal abl e CMOS N-
wel l  Anal og)  t echnol ogy wi t h a l ambda of  1. 0.   Unf or t unat el y t hi s 
t echnol ogy ( Or bi t ' s 2. 0 um CMOS)  i s no l onger  avai l abl e,  so we have t o 
modi f y t he def aul t  f i l es t o set  t hem up f or  a new t echnol ogy.   
Pr esent l y t hi s i s SCN3M_SUBM ( SCal abl e N- wel l  3 Met al  l ayer  SUBMi cr on 
f eat ur es)  det ai l s can be f ound at :  
 
ht t p: / / www. mosi s. or g/ Techni cal / Desi gnsuppor t / mosi s- desi gn- exampl e. ht ml  
 
For t unat el y we can " r e- use"  t he ear l i er  l ayout  l i br ar i es wi t h a Lambda 
scal i ng of  0. 30.   Thi s var i ant  of  SCMOS cor r esponds t o t he Agi l ent / HP 
0. 50um CMOS pr ocess.   Thi s al l ows us t o r euse t he t ypi cal  N91B SPI CE 
model s f r om t he web si t e i n our  si mul at i ons.  
 
Not e:  t he SPI CE model s used i n t he f oot er  f i l e of  our  exampl e ar e 
gener i c model s and do not  r epr esent  any par t i cul ar  pr ocess.  
 
 
 
To cont i nue:  go To t he Compi l e Set up wi ndow i n [ Syst em]   [ Lasi CKT]   
[ Set up]  t hen ent er  t he header  f i l e as Df bf 311_sch. hdr  t he f oot er  f i l e 
as Df bf 311_sch. f t r  Cl i ck on [ OK]  t hen [ GO]  t o cr eat e t he net l i st  whi ch 
shoul d be r eady f or  si mul at i on.    
 
I f  you have Wi nSPI CE3 set  up,  you can j ust  l ocat e t he Df bf 311_sch. ci r  
f i l e,  doubl e cl i ck on i t  and t he si mul at i on r uns.  
 
You shoul d t hen see one pl ot  wi t h t wo t r aces i n i t :  t he f i r st  i s t he 
out put  t r ansi ent  r esponse at  - 40degC,  t he second i s t he out put  r esponse 
at  +125degC.   The Fl i p- f l op has been conf i gur ed as a di vi de t wo,  
pr oduci ng a 5MHz squar e- wave f r om t he ( unpl ot t ed)  10MHz i nput .  
 
TI P:  al ways add a <r et ur n t o Cont ent s > at  t he end of  t he header  and 
f oot er  f i l es,  ot her wi se t he compi l er  j oi ns t he next  l i ne and causes and 
er r or  i n SPI CE.  
  
You shoul d st i l l  have 31 f i l es i n t hi s di r ect or y.  
 



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

4)  Set t i ng up Net l i st  Ext r act i on f r om Layout  usi ng Lasi CKT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
Open DFBF311_LAY. t l c wi t h Lasi ,  t hen choose [ Syst em]   [ Lasi CKT]  [ Set up]  
[ Li st ]  choose DFBF311_LAY,  l eave Header ,  Foot er  and Al i as f i l es bl ank 
f or  t he moment .   Choose ( o)  Ci r cui t  Rul es [ OK] .  
 
I n t he Lasi Ckt  7 menu,  cl i ck on [ Tr ace]  t hen ent er  t he f ol l owi ng:  
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
       |  Layer  Name ( not  used i n t abl e)  
Tr ace Level s  Mer ged Tr aced  |  Mer ged Tr aced   

  |  
Conduct or  8        |  
I nsul at or  7           |  
Conduct or  7           |  
I nsul at or  6           |  
Conduct or  6           |  
I nsul at or  5           |  
Conduct or  5        |  
I nsul at or  4           |  
Conduct or  4     62      |    M3 
I nsul at or  3     61      |     VI A2 
Conduct or  3             49   |    M2 
I nsul at or  2     50   |    VI A1 
Conduct or  2     49      |     M1 
I nsul at or  1     25   |    CON 
Conduct or  1   8 46 9 10 46 |  PCON POL1 NSEL PSEL POL1 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
These ar e t he i nt er connect  l ayer s r ef er r ed t o i n " CMOS Ci r cui t  Desi gn,  
Layout  and Si mul at i on"  page 157,  as def i ned f or  t hi s pr ocess.   They can 
be ver i f i ed by cl i cki ng on [ Ldr w]  i n Menu 2 i n t he mai n LASI  wi ndow.  
 
I gnor e t he capaci t ances i n t he Layer  Tr ace Tabl e f or  t he moment ,  we 
shal l  r et ur n t o Cont ent s  t o t hese l at er  on.   Ensur e t hey ar e 
desel ect ed.  
 
Add t he f ol l owi ng cel l  names t o t he Smash Li st  under  [ Smash] :  
 
PAD 
VI A 
CONTACT 
SFRAME 
 
Cl i ck on [ Go] .   Lasi Ckt  7 shoul d r epor t  back:   
 
  Compl et ed 16 war ni ngs 0 Er r or s 
 
 
TI P:  Layer s used i n a cel l  maybe checked wi t h:  [ Syst em]   [ Show]  [ Li st ]  
t hen pi ck t he cel l  of  i nt er est  by doubl e cl i cki ng on i t ,  t hen [ OK]  by 
scr ol l i ng down t he t abl e pr esent ed you can see how many boxes,  pat hs or  
t ext  l abel s have been added on each l ayer .  



 
You shoul d now have 33 f i l es i n your  t ar get  di r ect or y,  t he t wo new 
f i l es ar e:  
 
Df bf 311_l ay. ci r  Df bf 311_l ay. nod 
 
 
Now you ar e set  t o ext r act  a net l i st  f r om t he t ar get  l ayout  cel l ,   
r eady f or  si mul at i on.    
 

SPI CE Si mul at i on f r om Layout  NLE 

Copy t he t wo net l i st s i n t he appendi x t o t hi s not e l abel l ed 
Df bf 311_l ay. hdr  and Df bf 311_l ay. f t r ,  i nt o t wo t ext  f i l es savi ng each 
wi t h t hose names i nt o t he t ar get  ( Exampl e)  di r ect or y.   You shoul d now 
have 35 f i l es i n t he t ar get  di r ect or y.  
 
To be abl e si mul at e t he net l i st  ext r act ed f r om t he l ayout ,  we have t o 
conver t  t he MOS l abel s t o a f or mat  t hat  Wi nSPI CE3 under st ands;  t he 
easi est  way i s t o wr i t e a macr o i n Wor d t o conver t  t he f ol l owi ng t ext  
st r i ngs f r om t he l ef t  col umn t o t he r i ght  col umn:  
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 NMOS3_TOK  NMOS L=2u W=3u 
 NMOS4_TOK  NMOS L=2u W=4u 
 NMOS5_TOK  NMOS L=2u W=5u 
 NMOS6_TOK  NMOS L=2u W=6u 
 NMOS7_TOK  PMOS L=2u W=7u 
 NMOS9_TOK  NMOS L=2u W=9u 
 
 PMOS6_TOK  PMOS L=2u W=6u 
 PMOS9_TOK  PMOS L=2u W=9u 
 PMOS10_TOK  PMOS L=2u W=10u 
 PMOS13_TOK  PMOS L=2u W=13u 
 PMOS14_TOK  PMOS L=2u W=14u 
 PMOS18_TOK  PMOS L=2u W=18u 
 PMOS20_TOK  PMOS L=2u W=20u 
 PMOS23_TOK  PMOS L=2u W=23u 
 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
Copy t hi s t ext  and save as a t ext  f i l e cal l ed Token. paf ;  ensur e you 
have at  l east  t wo bl ank l i nes a t he end of  t he f i l e,  ot her wi se LASI  
f ai l s t o compl et e t he subst i t ut i on.  
 
You shoul d now have 34 f i l es i n t he di r ect or y.  
  
Go t o [ Syst em]  [ Lasi CKT]  [ Set up]   [ Li st ]  sel ect  Df bf 311_l ay.   Add t he 
header  and f oot er  f i l e names back i n ,  add Token. paf  as t he Al i as Fi l e 
Name.   Cl i ck [ OK]  t hen  [ GO]  ( . . .  t hen " or gani se"  i f  LASI  asks t o do 
so) .  
 
Cl i ck on [ Run]  i n t he Lasi Ckt  7 menu.  LASI  wi l l  t ake a f ew moment s t o 
compl et e;  you shoul d t hen see a " cl ean"  er r or  r epor t  ( r emember  t o 



swi t ch cel l  names t o Df bf 311_l ay. ci r  and swi t ch t o usi ng l ayout  r ul es)  
 
Ther e wi l l  now be 36 f i l es i n t he Exampl e di r ect or y,  t he t wo new f i l es 
ar e:  
 
Df bf 311_l ay. ci r  Df bf 311_l ay. nod 
 
 
Open Df bf 311_l ay. ci r  and Df bf 311_sch. ci r  t hen compar e t he net l i st s f or  
t he Fl i p- f l op:  you wi l l  see t hat  M2,  M10,  M13,  M25 and M29 ar e 
di f f er ent  wi dt hs.  
 
Locat e Df bf 311_l ay. ci r  t hen doubl e cl i ck on i t ,  when t he si mul at i on has 
r un,  compar e t hi s r esul t  wi t h t hat  f or  Df bf 311_sch. ci r  ( you can have 
mor e t han 1 Wi nSPI CE3 sessi on act i ve at  once) .  
 
Next  we shal l  compar e t he nodal  connect i v i t y of  t he Layout  agai nst  t he 
nodal  connect i v i t y of  t he Schemat i c ( Layout  Ver sus Schemat i c) .  



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

5)  Set t i ng up Layout  Ver sus Schemat i c checki ng i n Lasi CKT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
St ar t  Wi nLASI  i n t he Exampl e di r ect or y.   Cl i ck on [ Syst em]   [ Lasi CKT]   
[ LVS]  
 
t hen ent er :  
 
Layout  Node Li st  Fi l e:    Df bf 311_l ay. nod 
Schemat i c Node Li st  Fi l e:   Df bf 311_sch. nod 
Base Name of  Ci r cui t :    Df bf 311 
Name of  Er r or  Fi l e:    Lvser r or . r pt  
 
Then cl i ck on [ Compar e]  t hen cl i ck on [ Run]  t hen ent er  Lvser r or . r pt  as 
t he f i l ename f ol l owed by [ OK]  you wi l l  see a r epor t  l i ke t hi s:  
_______________________________________________________________________  
 
* * *  Node Compar e Er r or  Li st   02/ 11/ 04 12: 38: 06 
 
Compar i ng Df bf 311_sch. nod t o Df bf 311_l ay. nod 
Compar i ng Df bf 311_l ay. nod t o Df bf 311_sch. nod 
 
Fi ni shed . . .  0 Er r or s 
_______________________________________________________________________  
 
You wi l l  now have 37 f i l es i n t he di r ect or y.   A f i l e cal l ed 
Lvser r or . r pt  has appear ed and i s t he exampl e above.   I t  i s wor t h 
openi ng t he t wo node f i l es and doi ng a vi sual  compar e t o sat i sf y 
your sel f  t hat  t hey ar e i n f act  t he same.  
 



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

6)  Set t i ng up Capaci t ance Ext r act i on f r om Layout  usi ng Lasi CKT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
Once you have a schemat i c and l ayout  ext r act i on set up and got  t hem t o 
si mul at e i n SPI CE,  i t  i s usef ul  t o set  up t he par asi t i c capaci t ance 
ext r act i on f or  t he l ayout  net l i st  ext r act i on.  
 
Load Df bf 311_l ay. t l c i nt o Wi nLASI ,  t hen cl i ck on [ Syst em]   [ Lasi CKT]  
[ Set up]   ent er  Df bf 311_l ay t hen sel ect  ci r cui t  r ul es.   Cl i ck on [ Tr ace]  
t hen ent er  t he f ol l owi ng val ues:  
 
     Pai r  Ar ea Per i pher y Layer s 
 
      9  0 0. 50 0. 00        NSEL GND ( i e Subst r at e)  
     10  0  0. 70  0. 00        PSEL GND 
     46  0  0. 09  0. 00        POL1 GND 
     49  0  0. 03  0. 07        MET1 GND 
     46  9  2. 40  0. 00        POL1 NSEL 
     46 10  2. 40  0. 00        POL1 PSEL 
 
swi t ch t he ( o) f F sel ect or  on.  
 
TI P:  Wi nSPI CE3 does not  r ecogni se aF.  
 
Check t he    " [ v]  Node t o Gnd Caps"  box  
But  not  t he  " [  ]  Node t o Node Caps"  box.  Then [ OK]  
 
r e- net l i st  bot h Df bf 311_l ay and Df bf 311_sch wi t h t he cor r ect  header s 
f or  each f i l e,  t hen si mul at e bot h . ci r  c i r cui t s ( r emember  t o edi t  t he 
MOS names i nt o par amet er s) .  Compar e t he r esul t s agai n;  you wi l l  see a 
di f f er ence:  t he Fl i p- f l op f al l i ng edge i s del ayed by ar ound 15ns at  
+125degC wi t h r espect  t o t he - 40degC si mul at i on and t hat  t hey ar e bot h 
about  30ns sl ower  t han t he f al l i ng edge i n t he si mul at i on f or  t he 
schemat i c’ s net l i st .  
 
Redo t he capaci t ance ext r act i on wi t h:  
 
Check t he    " [ v]  Node t o Gnd Caps"  box  
check t he    " [ v]  Node t o Node Caps"  box.  Then cl i ck [ OK]  
 
Re- r un t he si mul at i on and you wi l l  see t hat  t he f l i p- f l op del ay at  
+125deg has i ncr eases sl i ght l y.  
 
 
Aut hor ’ s not e:   doi ng t hese si mul at i ons at  Vdd=2. 2V i s r at her  unf ai r  on 
t he or i gi nal  desi gn as i t  was i nt ended t o be r un wi t h a 5V.   The poi nt  
i s t o be awar e of  t he ef f ect s of  t emper at ur e and par asi t i cs on what  may 
appear  t o be an accept abl e desi gn at  nomi nal  vol t age,  t emp and pr ocess.  



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

7)  Set t i ng up t he Lasi ’ s 3D Layout  Vi ewer  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
Once a l ayout  i s avai l abl e cl i ck on [ Syst em]   [ Lasi 3D]  [ Set up]  t hen 
ent er  l ayer s i nt o t he Layer  Li st :  
_______________________________________________________________________  
 
1 2 3 4 5 6 7 8 
8     9     10    46    25    49    50    51 
 
9     10 11 12 13 14 15 16 
61    62 
_______________________________________________________________________  
 
Then Br owse f or  Df bf 311_l ay. t l c cl i ck on [ OK]  t hen [ Go]  t hen af t er  
Lasi 3D 7 has r un,  cl i ck [ OK]  on pop- up,  t hen go t o [ I mpor t ]  t hen br owse 
f or  Df bf 311_l ay_3D. t l c,  c l i ck [ Open]   [ OK]  t hen [ OK}  
 
You shoul d see an angl ed i somet r i c 3D pl ot  of  t he l ayer s i n t he Df bf 311 
cel l .    Not e:  i f  t her e wer e l ower  r anki ng cel l s i n t he cel l  bei ng 
vi ewed,  t hey wi l l  not  be di spl ayed.  
 
Ther e ar e now 39 f i l es i n t he t ar get  di r ect or y,  t he t wo new f i l es ar e  
 
Lasi 3D. usf    Df bf 311_l ay_3D. t l c 
 
 



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

8)  Set t i ng up Desi gn Rul e Checki ng usi ng Lasi DRC 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
Fr om t he l ayout  wi ndow [ Syst em]   [ Lasi DRC]   [ Set up]  t he l i st  di al ogue 
box shoul d al r eady cont ai n [ DFBF311_LAY   ]  i n i t ,  i f  not  use [ Li st ]  t o 
l ocat e i t .    
 
Go t o t he DRC Fi l ename di al ogue box and choose [ Br owse]  t hen sear ch f or  
Scmos. dr c f i l e,  whi ch you wi l l  f i nd i n 
 
 C: \ Lasi 7\ Resour ce\ Scmos. dr c      i n t he or i gi nal  i nst al l at i on.    
 
[ Open]   [ Ok]   [ Fi t ]   [ Ok]  t hen [ Go]  i n t he Lasi Dr c 7 menu.  
 
When t he DRC has r un,  cl i ck on  [ Run]  [ Br owse]  t hen pi ck Lasi DRC. r pt .  
 
You shoul d t hen see a shor t  r epor t  l i ke t hi s:  
_______________________________________________________________________  
 
* * *  LASI  Desi gn Rul e Check Fl ag Repor t  
 
Cel l :  DFBF311_LAY 
Check 1:   1. 1 Wel l  wi dt h >=10 l am  
Dat e:  02/ 15/ 04 Ti me:  19: 11: 59 
Resol ut i on= 0. 1um*   Di st ance= 10um  Rescal e= 1  MapSi ze= 1 
Ar ea( s)  Fl agged:  
_______________________________________________________________________  
 
Whi ch shows t he DRC r an but  onl y one check was car r i ed out .  
 
Go back t o t he Lasi Dr c 7 menu t hen cl i ck on [ Set up]  t hen cl i ck on 
[ Checks,  scr ol l  t o t he bot t om and not e t he number  of  t he l ast  check,  
cl i ck cancel ,  t hen ent er  t hat  number  ( 106)  i n t he " Fi ni sh Check [    ] "  
box,  cl i ck [ OK] .  
 
Then i n t he Lasi Dr c 7 menu,  cl i ck on [ Go]  . . .  wai t  t i l l  i t  f i ni shes 
t hen . . . .  go back t o [ Run]  pi ck Lasi DRC. r pt  agai n,  t hen cl i ck [ OK] .  
 
Not e t hat  t he DRC r un pauses at  f our  pl aces and di spl ays a di al ogue box 
whi ch t el l s you whi ch check i s bei ng r un when i t  pauses ( Check 29,  Rul e 
8. 5) .   When i t  st ops,  i t  wi l l  t el l  t her e ar e 4 Tot al  Fl ags.  
 
Cl i ck on [ Run]  i n t he Lasi Dr c 7 menu,  t o see a r epor t  whi ch st ar t s l i ke 
t hi s:  
_______________________________________________________________________  
 
 
* * *  LASI  Desi gn Rul e Check Fl ag Repor t  
 
Cel l :  DFBF311_LAY 
Check 1:   1. 1 Wel l  wi dt h >=10 l am  
Dat e:  02/ 15/ 04 Ti me:  19: 18: 50 
Resol ut i on= 0. 1um*   Di st ance= 10um  Rescal e= 1  MapSi ze= 1 
Ar ea( s)  Fl agged:  
 



* * *  LASI  Desi gn Rul e Check Fl ag Repor t  
 
Cel l :  DFBF311_LAY 
Check 2:   1. 2 Wel l  spaci ng >=9 l am 
Dat e:  02/ 15/ 04 Ti me:  19: 18: 51 
Resol ut i on= 0. 1um*   Di st ance= 9um  Rescal e= 1  MapSi ze= 1 
Ar ea( s)  Fl agged:  
 
. . . . et c 
_______________________________________________________________________  
 
 
You wi l l  now have 45 f i l es i n t he di r ect or y,  t he si x new ones ar e:   
 
Lasi Dr c. usf     Lasi dr c. r pt    Df bf 311_l ay_29_1. pcx  Df bf 311_l ay_29_2. pcx 
Df bf 311_l ay_29_3. pcx  Df bf 311_l ay_29_4. pcx 
 
The l ast  f our  cont ai n t he “ DRC er r or ”  i nf or mat i on;  t o vi ew t hem go t o 
t he Lasi DRC 7 menu t hen cl i ck on [ Map]  you wi l l  t hen see a l i st  of  . pcx 
f i l es (  t he f our  l i st ed above) .   Pi ck one t hen cl i ck [ Open] .   You wi l l  
see a wi ndow wi t h si mpl i f i ed r epr esent at i ons of  t he cel l ( s)  wi t h t he 
vi ol at i ons t o t he DRC r ul e bei ng checked when t hat  f i l e was wr i t t en,  
bei ng hi ghl i ght ed i n whi t e.   I f  you have t he mai n LASI  7 l ayout  wi ndow 
vi si bl e,  you can cl i ck on [ l ocat e]  i n t he DRC er r or  ( . pcx f i l e)  wi ndow 
and see t he l ayout  move t o wher e t he DRC er r or s ar e.   
 
Go back t o t he Lasi Dr c 7 menu and open Lasi dr c. r pt  agai n.   Used 
Not epad’ s f i nd ut i l i t y t o l ook f or  “ . pcx” .   Not i ce t hat  t he l i ne 
r ef er r i ng t o each . pcx f i l e,  i ncl udes a name i ndi cat i ng t he r ul e number  
whi ch i s bei ng vi ol at ed.  
 
You wi l l  now see f our  ext r a l i nes,  cont ai ni ng t he coor di nat es of  t he 
ar ea i n whi ch t he er r or  l i es:  
_______________________________________________________________________ 
 
* * *  LASI  Desi gn Rul e Check Fl ag Repor t  
 
Cel l :  DFBF311_LAY 
Check 29:   8. 5 Vi a1 t o pol y1 or  act i ve edge spaci ng>=2 l am 
Dat e:  02/ 15/ 04 Ti me:  17: 31: 35 
Resol ut i on= 0. 1um*   Di st ance= 2um  Rescal e= 1  MapSi ze= 1 
Ar ea( s)  Fl agged:  
Ar ea:  L= - 15. 05 B= - 44. 02 R= 87. 35 T= 19. 98   Map:  DFBF311_LAY_29_1. pcx 
Ar ea:  L= 82. 55 B= - 44. 02 R= 184. 95 T= 19. 98   Map:  DFBF311_LAY_29_2. pcx 
Ar ea:  L= - 15. 05 B= 15. 18 R= 87. 35 T= 79. 18   Map:  DFBF311_LAY_29_3. pcx 
Ar ea:  L= 82. 55 B= 15. 18 R= 184. 95 T= 79. 18   Map:  DFBF311_LAY_29_4. pcx 
_______________________________________________________________________ 
 
We see t hat  t he er r or  f or  Check 29,  Rul e 8. 5,  i s gi ven as:  
 
Vi a1 t o pol y1 or  act i ve edge spaci ng>=2 l am 
 
I n ear l i er  i nst al l at i ons of  Lasi ,  t her e wer e a number  of  Rul exx. t l c 
f i l es,  under  t he MOSI S di r ect or y,  whi ch i l l ust r at ed each Rul e bei ng 
checked.   Unf or t unat el y t hese ar e not  i n t he mor e r ecent  st andar d 
i nst al l at i ons,  as t hey wer e wr i t t en f or  an ol der  2um t echnol ogy.  
 



You may r equest  Al l MOSI S. t l c f r om me at :  Si monH@Si l i conDevi ces. co. uk.  
Or  l ook at  page 878 of  “ CMOS Ci r cui t  Desi gn,  Layout ,  and Si mul at i on”  by 
Jacob,  Li  and Boyce.  
 
Once you have a copy of  t he f i l e,  l oad Al l MOSI S. t l c i nt o LASI .   Thi s i s 
a Rank 2 cel l  whi ch r eads al l  t he Rul exx. t l c f i l es as Rank 1 cel l s.   
Scr ol l  ar ound unt i l  you l ocat e Rul e 8.   Load Rul e8. t l c i nt o LASI ;  go t o 
[ Li st ]  doubl e cl i ck Rul e8( 1)  t hen cl i ck [ Fi t ]    
 
Compar e t hi s l ayout  wi t h t he one f or  t he Df bf 311 cel l .   You wi l l  see 
t hat  i t  i s t he upper  exampl e of  check 8. 5 t hat  i s vi ol at i ng t he “ <=2u 
pol y t o vi a spaci ng”  i n most  cases.  
 
You wi l l  see t hat  most  of  t he vi ol at i ons ar e <1um spaci ng wi t h a 
br i dged on l ayer  1 met al  – i n ot her  wor ds,  t he gaps ar e t oo smal l  and 
wi l l  mer ge i f  t he I C i s f abr i cat ed i n a 2um pr ocess.   However  si nce t he 
gaps ar e br i dged by met al ,  t hen t he er r or s ar e beni gn and maybe 
i gnor ed.   The f act  t hat  t he gaps exi st  i s an ar t i f act  of  t he f act  t hat  
t he l ayout  has been assembl ed f r om “ st andar d cel l s” .  
 
I t  i s l ef t  as “ an exer ci se f or  t he r eader ”  t o sat i sf y t hemsel ves t hat  
ALL of  t he er r or s ar e beni gn.  
 
Once you have l ocat ed and edi t ed t he er r or s,  check t he  
 
[ v] Remove ol d PCX f i l e 
 
swi t ch,  t hen r e- r un t he DRC on al l  106 checks.  
 
I f  you chose t o cl ean- up t he er r or s,  you wi l l  now have 41 f i l es wi t h no 
PCX f i l es once t he cel l  i s " DRC cl ean" ,  ot her wi se t her e wi l l  st i l l  be 
45 f i l es i n t he di r ect or y.  
 
TI P:  t o save t i me when checki ng f or  one r ul e,  ent er  i t s number  i n  
bot h t he st ar t  and f i ni sh boxes.  
 
NOTE:  i t  i s " good pr act i ce"  t o r e- ext r act  t he net - l i st  f r om t he l ayout   
and do a node- l i st  compar e wi t h t he schemat i c,  t hen r e- r un t he 
si mul at i on on t he ext r act ed ci r cui t  j ust  t o ensur e t her e have been no 
compr omi si ng changes made dur i ng t he DRC cor r ect i ons.  
 
NOTE:  t he DRC decks can be appl i ed t o any GDS11 f i l e i mpor t ed i nt o LASI  
vi a t he GDS2TLC r out i ne we wi l l  set  up i n a l at er  sect i on.   Somet hi ng 
t hat  i s ver y usef ul  f or  i mpor t i ng I P cel l s f r om ot her  sour ces and f r om 
ot her  t echnol ogi es.  
 



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

9)  Set t i ng up a " TapeOut "  f r om Wi nLASI  usi ng TLC2GDS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
I t  i s st r ongl y r ecommended t hat  you r ead t he hel p f i l es f or  TLC2GDS 
f i r st :  
 
[ Syst em]   [ TLC2GDS]   [ Hel p]   Read i t .  
 
 
 
[ Set up]  ent er  t he f ol l owi ng . . . .  
______________________________________________________________________ 
Mai n Cel l  Fi l e Name [ Df bf 311. t l c      ]  
GDS Fi l e Name       [ Df bf 311. gds      ]  
- - Layer  Opt i ons- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
TLC Layer  Fi l t er  ( 1- 256)  [ 9 10 25 42- 51 61 62                        ]  
Layer  Dat at ype Map Fi l e  [ Df bf 311. l dm                                ]  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
GDS Li br ar y name        [ DEFAULT. DB]  Lambda Lengt h i n um [ 1. 0        ]  
GDS Uni t s per  Phys Uni t  [ 1000      ]  Def aul t  Pat h wi dt h  [ 0          ]  
- - Conver si on Opt i ons- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
[ v] Check f or  Pr oper  GDS I C Pr ot ocol  [ v] Conver t  Text  t o GDS t ext  Recor ds 
[ v] Sor t  Cel l s i n Ascendi ng Rank Or der  
- - - Legacy Opt i ons- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
[  ]  Lower  Case Cel l  Names           [  ] Scal e Uni t  LSB Cor r ect i on 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
             Repor t  Fi l e Name [ Tl c2gds. r pt    ]         [ OK]  
______________________________________________________________________ 
 
 
You wi l l  now have 46 f i l es i n t he di r ect or y;  t he new f i l e i s  
 
Tl c2Gds. usf   
 
Cl i ck [ Go]  i n t he TLC2GDS wi ndow.   Repl y yes t o " LDM f i l e Df bf 311. l dm 
wi l l  be cr eat ed?”  and yes t o al l  of  t he quer i es dur i ng r unt i me.  
 
You wi l l  now have 49 f i l es i n t he di r ect or y;  t he new f i l es ar e:  
 
Df bf 311. gds  Df bf 311. l dm Tl c2gds. r pt  
 
Cl i ck on [ Run]  i n t he Tl c2Gds 7 menu,  t hen [ Br owse]  t o f i nd 
Tl c2gds. r pt .  You shoul d get  t he f ol l owi ng r epor t  wi t h no er r or s:  
 
______________________________________________________________________ 
 
* * *  TLC t o GDS Conver si on Repor t  02/ 13/ 04  18: 32: 31 
 
GDS Fi l e Name:  Df bf 311. t l c 
GDS Li br ar y Dr awi ng Name:  DEFAULT. DB 
GDS Scal e:  1000 per  um 
LASI  Scal e:  100 per  um 
Rescal e Rat i o:  10 
Lambda:  1um 



Fi l t er ed Layer s:  9 10 25 42- 51 61 62 
 
St r uct ur e                       Boundar i es  Pat hs       Text       r ef s 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
DFBF311                           237         0           0          0 
 
Compl et ed . . .  19562 Byt es i n GDS Fi l e 
______________________________________________________________________ 
 
 
Not e t he pr esence of  Df bf 311. l dm i n t he ( Exampl e)  di r ect or y.   I f  you 
need t o al t er  t he l ayer  map f or  a new pr ocess ( t hat  i s,  you wi sh t o 
expor t  I P cel l s bet ween t echnol ogi es) ,  er ase t hi s f i l e,  r e- r un t he 
conver t er ,  t hen put  new number s i n t he " Map t o GDS Layer  [   ] "  box f or  
each l ayer  you wi sh t o move.  
 
Locat e t he l ayer  map f i l e ( Df bf 311. l dm)  usi ng Wi ndows Expl or er ,  t hen 
open i n a t ext  edi t or  t o see a l i st  l i ke t hi s:  
______________________________________________________________________ 
 
* LDM bui l t  f r om Df bf 311. t l c 
25, 0, 25 
50, 0, 50 
51, 0, 51 
49, 0, 49 
44, 0, 44 
45, 0, 45 
43, 0, 43 
42, 0, 42 
46, 0, 46 
______________________________________________________________________ 
 
I t  i s ver y i mpor t ant  t hat  you get  t o under st and t hi s f i l e and how i t  
wor ks and t he meani ngs of  t he l ayer s i f  you i nt end t o any r eal l y 
ser i ous l ayout  wor k usi ng Wi nLASI .   I t  r eal l y i s t he hear t  of  how t hi s 
t ool  wor ks and expl ai ns Wi nLASI ’ s ut i l i t y as an I P cel l  l ayer  conver t er  
bet ween t he l ar ger  pr opr i et ar y t ool s common i n t he I C desi gn i ndust r y.  
 
The l ef t  col umn appl i es t o t he gds11 f i l e ( i nput  or  out put )  and t he 
r i ght  col umn i s t he equi val ent  “ LASI  l ayer ” .   I f  you i nt end t o 
t r ansl at e cel l s bet ween t echnol ogi es,  t hen be ver y di sci pl i ned about  
whi ch l ayer s you t r ansl at e t he l ef t  hand si de t o,  on t he r i ght  hand 
si de.   
 
The r esul t i ng out put  f i l e ( Df bf 311. gds)  shoul d now be i n " camer a r eady"  
GDSI I  f or mat .   I f  t he f i l e was f or  a whol e chi p,  t hen we woul d have 
j ust  cr eat ed a " dat abase"  r eady t o " TapeOut " .   However  t hi s was onl y 
one cel l ,  bei ng our  Fl i p- f l op exampl e.    
 
To ver i f y t hat  t he conver si on was accur at e we have t o use t he GDS2TLC 
conver t er  . . . .  
 
You shoul d st i l l  have 49 f i l es i n t he ( Exampl e)  di r ect or y.   
 



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

10)  Readi ng a GDSI I  f i l e i nt o Wi nLASI  usi ng GDS2TLC 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
Fr om t he Layout  wi ndow [ Sys}  [ GDS2TLC]  [ Hel p]  r ead t he f i l es.  
 
To vi ew t he new t l c f i l es and t hen compar e t hem t o t he or i gi nal s,  we 
need t o cr eat e a subdi r ect or y.   Remember  t o " cl one"  t he new di r ect or y 
t o get  t he l ayer  i nf or mat i on;  f r om t he t ar get  di r ect or y:  
 
[ Syst em]  [ Cl one]  wr i t e . \ GDS2TLS i n t he " Ful l  Pat h of  New Fol der [    ] "   
box [ OK] .   Use Wi dows expl or er  t o ver i f y t he f ol der  i s cr eat ed and i t  
cont ai ns a Lasi 7. usf  f i l e.  
 
Cl i ck on [ Syst em}  [ GDS2TLC]  [ Set up]  t hen ent er  t he f ol l owi ng . . . .  
 
______________________________________________________________________ 
GDS Fi l e Name              [ Df bf 311. gds         ]  
Pat h of  al l  TLC Cel l  Fi l es [ Pat h*  ( -  see bel ow)  ]  
- - Layer  Opt i ons- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Layer  Dat at ype Map Fi l e  [ Df bf 311. l dm                                ]  
TLC Layer  Fi l t er  ( 1- 256)  [ 9 10 25 42- 51 61 62                        ]  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
    Physi cal  Uni t s [ um     ]    LASI  uni t s per  Phys Uni t  [ Scal e* *     ]  
 
- - Conver si on Opt i ons- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
[ v] Conver t  GDS Text     [ v] Use Def aul t  Opt .  Recds [  ] Wr i t e Layer s TLD 
[ v] Check f or  Open Pol y [  ] Omi t  Layer s Recor d     [  ] Wr i t e Names Fi l e 
[ v]  [ v] Conver t  Boundar i es t o  Boxes                   
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
             Repor t  Fi l e Name [ Gds2t l c. r pt    ]         [ OK]  
______________________________________________________________________ 
 
* Pat h = C: \ Document s and set t i ngs\ Al l  
User s\ Document s\ Wi nl asi \ Scr at ch\ Exampl e\ GDS2TLC\   however  j ust  
. \ GDS2TLC\  can be t yped i n.  
 
* * Scal e = 100 Lasi  Uni t s/ Phys Uni t ;  l ook i n [ Syst em]  [ Scal e] .   Not e 
t hat  t hi s i s not  equi val ent  t o t he “ GDS Uni t s per  Phys Uni t ”  of  t he 
TLC2GDS r out i ne.  
 
Not i ce t hat  we have used t he sub- di r ect or y we cr eat ed i n t he t ar get  
di r ect or y,  t o pr event  t he or i gi nal  . t l c f i l es f r om bei ng over wr i t t en.  
 
[ Go]  When r out i ne st ops,  open t he Exampl es di r ect or y t o see t hat  t wo 
f i l es have been added t o make a t ot al  of  51 f i l es i n t he Exampl e 
di r ect or y,  wi t h t wo f i l es i n t he GDS2TLC sub- di r ect or y.   The new f i l es 
ar e:  
 
Exampl es:   Gds2Tl c. usf   Gds2t l c. r pt  
 |  
 GDS2TLC:  Df bf 311. t l c ( Lasi 7. usf  was “ cl oned”  ear l i er )   
  
Go t o t he Tempor ar y di r ect or y and doubl e cl i ck on Dbf b311. t l c t o open a 
new LAZI  7 l ayout  wi ndow,  t hen “ i mpor t ”  t he Df bf 311. t l c cel l .   When 



done,  you shoul d see t he f l i p- f l op l ayout .   I t  may i ni t i al l y appear  
di f f er ent  t o Df bf 311_l ay. t l c,  but  t hi s i s because t he t ext  i s mi ssi ng.   
Resi ze t he t wo l ayout  wi ndows you now have open,  such t hat  one i s on 
t op of  t he ot her .   You can t hen t oggl e bet ween t hem by cl i cki ng t he 
mouse but t ons on t he i cons i n t he menu at  t he bot t om of  t he wor k ar ea.   
Compar e t he t wo l ayout s -  t ext  apar t ,  t hey shoul d be i dent i cal  apar t  
f r om wher e t he conver si on t o GDSI I  f or mat  may have r emoved ver t i ces 
et c.  
 
Check t hat  t he si zes of  t he t wo l ayout s ar e t he same ( t he t op r i ght  
ver t x shoul d be at  ( 168. 75,  75. 91) ;  and t he vi as shoul d be 4l ambda 
acr oss.   I f  not  go back and r e- check t he val ue of  scal e of  t he “ LASI  
uni t s per  Phys Uni t ”  ent er ed i n GDS2TLC wi ndow above.   
 
You shoul d now have 4 f i l es i n t he t empor ar y di r ect or y:  t he t wo new 
f i l es ar e:  
 
Cel l s7. dbd  Loadbkup. t l c 
 
The t ar get  di r ect or y shoul d st i l l  have 51 f i l es i n i t .  
 
 

I mpor t i ng I P cel l s 

 
Cl one a new f ol der  . \ I Pcel l _I mpor t \  under  t he Exampl e di r ect or y.  
 
Go t o:  ht t p: / / cmosedu. com/ cmos1/ l asi pr oj / scel l s. ht m 
 
Then downl oad:   
 
40p2200. t l d -  t i ny chi p ( f i nal  s i ze of  2. 2 mm x 2. 2 mm)  padf r ame usi ng 
t he AB pr ocess ( l ambda of  0. 8u and SCMOS desi gn r ul es)  
 
near  t he bot t om of  t he page.   Save i t  i nt o t he I Pcel l _I mpor t  di r ect or y 
you have j ust  cr eat ed.   Load i t  i nt o LASI .   I f  you have  not  associ at ed 
. t l d f i l es wi t h LASI ,  do so now . . .  once Lasi  st ar t s,  [ c l ose]  t he l oad 
cel l  di al ogue box,  t hen go t o t he t op menu and cl i ck on [ I mpor t ]  swi t ch 
f r om t l c t o t l d,  t hen br owse f or  40p2200. t l d sel ect  i t  t hen cl i ck OK.  
 
You shoul d t hen see t he t i ny cel l  pad r i ng.   [ Li st ]  doubl e cl i ck on I O,  
you shoul d now see t he cont ent s of  t he I i - out put  pad cel l .  
 
Ther e wi l l  now be 11 cel l s i n t he I Pcel l _I mpor t  di r ect or y.  



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

11)  Appendi ces 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SPI CE Net l i st  Header  Fi l es 

Df bf 311_sch. hdr  

Save t he f ol l owi ng t ext  as a t ext  f i l e named:  Df bf 311_sch. hdr  
 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
*  Test  DFF1_PFD      Si monH@Si l i conDevi ces. co. uk                  
* * * * * * * * * * * * * * * * * * * * * * * * *  Cr eat ed 11- 06- 03 * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * * * * * * * * * * * * * * * * * * * * * * *  Df bf 311 Test - Bench * * * * * * * * * * * * * * * * * * * * * * * * *  
 
Vdd V 0   DC 5V 
Rdd V VDD 10 
 
*                     V1  V2  t d   t r    t f     Pw   Per  
*                      |    |    |     |     |      |      |  
  Vi n C 0 DC 0 PULSE( . 5  1. 5  0ns 49ns 49ns   1ns 100ns)  
*  Vi n C 0 DC 0 PULSE(  0   2   0nS  1ns  1ns 100ns 200ns)  
 
Rf b  O_Q_b I N_DATA 1000 
Ri n  C I N_CLK 1000 
Ci n  I N_CLK 0 30f  
Cl dq O_Q 0 0. 2p 
Cl di n I N_DATA 0 0. 2p 
 
*  Subci r cui t  cal l :  ( not  used i n Exampl e)  
*  X1 ( VDD I N_DATA I N_CLK I N_RST I N_SET O_Q O_Q_b)  DFBF311_SCH 
 
Rr st  VDD I N_RST 1000 
Rset  VDD I N_SET 1000 
 
* * * * * * * * * * * * * * * * * * * * * * * * *  End of  Test - Bench * * * * * * * * * * * * * * * * * * * * * * * * *  



 

Df bf 311_l ay. hdr  

Save t he f ol l owi ng t ext  as a t ext  f i l e named:  Df bf 311_l ay. hdr  
 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
*  Test  DFF1_PFD      Si mon. Har pham@Si l i conDevi ces. co. uk                  
* * * * * * * * * * * * * * * * * * * * * * * * *  Cr eat ed 11- 06- 03 * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * * * * * * * * * * * * * * * * * * * * * * *  Df bf 311 Test - Bench * * * * * * * * * * * * * * * * * * * * * * * * *  
 
Vdd V 0   DC 5V 
Rdd V Vdd 10 
 
*                     V1  V2  t d   t r    t f     Pw   Per  
*                      |    |    |     |     |      |      |  
*  Vi n C 0 DC 0 PULSE( . 5  1. 5  0ns 49ns 49ns   1ns 100ns)  
  Vi n C 0 DC 0 PULSE(  0   2   0nS  1ns  1ns 100ns 200ns)  
 
Rf b  q_ dat a 1000 
Ri n  C cl k 1000 
Ci n  cl k 0 30f  
Cl dq q 0 0. 2p 
Cl di n dat a 0 0. 2p 
 
*  Subci r cui t  cal l :  ( not  used i n Exampl e)  
*  X1 ( Vdd dat a cl k r st  set  q q_ )  DFBF311_LAY  
 
Rr st  Vdd r st  1000 
Rset  Vdd set  1000 
 
* * * * * * * * * * * * * * * * * * * * * * * * *  End of  Test - Bench * * * * * * * * * * * * * * * * * * * * * * * * *  
 
 
 



SPI CE Net l i st  Foot er  Fi l es 

 

Df bf 311_sch. f t r  

Save t he f ol l owi ng t ext  as a t ext  f i l e named:  Df bf 311_sch. f t r  
 
* * * * * * * * * * * * * * * * * * * * * * * *  Li br ar y Def i ni t i on * * * * * * * * * * * * * * * * * * * * * * * *  
*  Def i ni t i ons f or  Schemat i c:  
*  Level  2 model  nchan model  f or  Or bi t  CN20 
. MODEL CMOSNB NMOS LEVEL=2 PHI =0. 60 TOX=4. 350E- 08 XJ=0. 2U TPG=1 
+ VTO=0. 8756 DELTA=8. 5650E+00 LD=2. 3950E- 07 KP=4. 5494E- 05  
+ UO=573. 1 UEXP=1. 5920E- 01 UCRI T=5. 9160E+04 RSH=1. 0310E+01  
+ GAMMA=0. 4179 NSUB=3. 3160E+15 NFS=8. 1800E+12 VMAX=6. 0280E+04  
+ LAMBDA=2. 933E- 02 CGDO=2. 8518E- 10 CGSO=2. 8518E- 10 CGBO=4. 0921E- 10  
+ CJ=1. 0375E- 04 MJ=0. 6604 CJSW=2. 1694E- 10 MJSW=0. 178543 PB=0. 800 
 
*  Level  2 model  pchan model  f or  Or bi t  CN20 
. MODEL CMOSPB PMOS LEVEL=2 PHI =0. 60 TOX=4. 350E- 08 XJ=0. 2U TPG=- 1 
+ VTO=- 0. 8889 DELTA=4. 8720E+00 LD=2. 9230E- 07 KP=1. 5035E- 05  
+ UO=189. 4 UEXP=2. 7910E- 01 UCRI T=9. 5670E+04 RSH=1. 8180E+01  
+ GAMMA=0. 7327 NSUB=1. 0190E+16 NFS=6. 1500E+12 VMAX=9. 9990E+05  
+ LAMBDA=4. 229E- 02 CGDO=3. 4805E- 10 CGSO=3. 4805E- 10 CGBO=4. 0305E- 10  
+ CJ=3. 2456E- 04 MJ=0. 6044 CJSW=2. 5430E- 10 MJSW=0. 244194 PB=0. 800 
* * * * * * * * * * * * * * * * * * * * * * *  Commands f or  Spi ce3 * * * * * * * * * * * * * * * * * * * * * * * * *  
. OPTI ONS METHOD=GEAR I TL5=0  RELTOL=0. 001  ABSTOL=1n VNTOL=1m 
* #dest r oy al l  
* #r un 
* #set  edi t or =" C: \ Pr ogr am Fi l es\ Wi ndows NT\ Accessor i es\ Wor dPad. exe"  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * * * * * * * * * * * * * * * * * * * * *  Si mul at i ons & Out put s * * * * * * * * * * * * * * * * * * * * * * * *  
. cont r ol  
 wher e 
 echo 
 
 set  t emp = 125 
 al t er  @Vdd[ DC]  = 2. 2 
 t r an 0. 2n 200n UI C 
 r usage t emp 
 
 set  t emp = - 40 
 al t er  @Vdd[ DC]  = 2. 2 
 t r an 0. 2n 200n UI C 
 r usage t emp 
 
 pl ot  t r an1. v( O_Q)  t r an2. v( O_Q)  
 
 st at us 
 r usage t i me sol vet i me t ot i t er  t r ant i me t r anpoi nt s space 
. endc 
 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * * * * * * * * * * * * * * * * * * *  www. si l i condevi ces. com * * * * * * * * * * * * * * * * * * * * * * * * *  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  



 

Df bf 311_l ay. f t r  

Save t he f ol l owi ng t ext  as a t ext  f i l e named:  Df bf 311_l ay. f t r  
 
* * * * * * * * * * * * * * * * * * * * * * * *  Li br ar y Def i ni t i on * * * * * * * * * * * * * * * * * * * * * * * *  
*  Def i ni t i ons f or  Layout :  
*  ( copi ed f r om Df bf 311_l ay. f t r )  
. MODEL NMOS NMOS LEVEL=2 PHI =0. 60 TOX=4. 350E- 08 XJ=0. 2U TPG=1 
+ VTO=0. 8756 DELTA=8. 5650E+00 LD=2. 3950E- 07 KP=4. 5494E- 05  
+ UO=573. 1 UEXP=1. 5920E- 01 UCRI T=5. 9160E+04 RSH=1. 0310E+01  
+ GAMMA=0. 4179 NSUB=3. 3160E+15 NFS=8. 1800E+12 VMAX=6. 0280E+04  
+ LAMBDA=2. 933E- 02 CGDO=2. 8518E- 10 CGSO=2. 8518E- 10 CGBO=4. 0921E- 10  
+ CJ=1. 0375E- 04 MJ=0. 6604 CJSW=2. 1694E- 10 MJSW=0. 178543 PB=0. 800 
 
. MODEL PMOS PMOS LEVEL=2 PHI =0. 60 TOX=4. 350E- 08 XJ=0. 2U TPG=- 1 
+ VTO=- 0. 8889 DELTA=4. 8720E+00 LD=2. 9230E- 07 KP=1. 5035E- 05  
+ UO=189. 4 UEXP=2. 7910E- 01 UCRI T=9. 5670E+04 RSH=1. 8180E+01  
+ GAMMA=0. 7327 NSUB=1. 0190E+16 NFS=6. 1500E+12 VMAX=9. 9990E+05  
+ LAMBDA=4. 229E- 02 CGDO=3. 4805E- 10 CGSO=3. 4805E- 10 CGBO=4. 0305E- 10  
+ CJ=3. 2456E- 04 MJ=0. 6044 CJSW=2. 5430E- 10 MJSW=0. 244194 PB=0. 800 
 
* * * * * * * * * * * * * * * * * * * * * * *  Commands f or  Spi ce3 * * * * * * * * * * * * * * * * * * * * * * * * *  
. OPTI ONS METHOD=GEAR I TL5=0  RELTOL=0. 001  ABSTOL=1n VNTOL=1m 
* #dest r oy al l  
* #r un 
* #set  edi t or =" C: \ Pr ogr am Fi l es\ Wi ndows NT\ Accessor i es\ Wor dPad. exe"  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * * * * * * * * * * * * * * * * * * * * *  Si mul at i ons & Out put s * * * * * * * * * * * * * * * * * * * * * * * *  
 
. cont r ol  
 wher e 
 echo 
  
 set  t emp = 125 
 al t er  @Vdd[ DC]  = 2. 2 
 t r an 0. 2n 200n UI C 
 r usage t emp 
 
 
 set  t emp = - 40 
 al t er  @Vdd[ DC]  = 2. 2 
 t r an 0. 2n 200n UI C 
 r usage t emp 
 
 pl ot  t r an1. v( q)  t r an2. v( q)  
 
 st at us 
 r usage t i me sol vet i me t ot i t er  t r ant i me t r anpoi nt s space 
. endc 
 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * * * * * * * * * * * * * * * * * * *  www. si l i condevi ces. com * * * * * * * * * * * * * * * * * * * * * * * * *  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
 


