APPENDIX K

SKILL Codes

The complete SKILL code of the LATool.

menu=hi Creat eMenul ten{ ?nane 'nmenu
?itenText "DCELL nmatrix |ayout Autonmation"
?cal | back "DCELLnmenu()"

)
hi AddMenul t en{i cf bTool sMenu nenu)
pr ocedur e( DCELLnenu()

| i bNanme = "denene"

desNane = "DCELLmatri x"

Row = 1

Col um = 1

Ar aust = 0

ext kont = ni |

STP = list( '( 'libName "Design Library Name" "string")

list('desNane "Design Name" "string")
list('Row "Tenpl ate Book Size" "integer")
list('Colum "Size of the Tenplate Vector" "integer")
list('Araust "Power Gid Step" "integer")
list('extkont "Extracted View ?" "bool ean"))
i f( hiEditPropList( STP "DCELL matrix Layout Automation" nil ) then
Li b=ddCr eat eLi b(| i bNane)
techBi ndTechFil e(Lib "TECH CUQ")
designLib = ddGet Qbj ( |i bName ) )
par ankont rol (Row Col umm Araust |ibNane desNane extkont) )
pr ocedur e( par ankont r ol (Row Col umm Araust desi gnLi b desNane extkont)
i f((Row<l || Row>100) then
printf("The nunmber of tenplate vector range is between 1 to
100\ n")
DCELLnenu()
el se
i f((nmod(Row 2)==0) then
Row_sym=Row
Row_| ay=Row/ 2
el se
Row_sym=( Row+1)
Row | ay=(Row+1)/2 ) )
i f((Colum<1l || Colunm>100) then
printf("The size of the tenplate vector nust be within 1 to
100\ n")
DCELLnenu() )
i f((Colum<10 || Araust==0 ) then
Ar aust =150
el se
i f ((Araust<5) then
Araust=5 ) )
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DCELLI ayout (desi gnLi b desName Row | ay Col unm Araust extkont)

DCELLsynbol (desi gnLi b desNane Row _sym Col umm) )

procedur e( DCELLsynbol ( Desi gnLi brary Desi gnName row col umm)

synbol =dbOpencCel | Vi ewBy Type( Desi gnLi brary Desi gnNanme "synbol "
"schemati cSynbol " "w")

i nstpin =dbOpenCel | Vi ew( " basi c" "synmpin" "synmbol NN' nil "r")

schCreat el nst Box(synbol list( (0.0:-0.8125) (2.0:0.6875)))
schCr eat eSynbol Shape(synbol "rectangle" "outline" |ist((0.25:-
0.5625) (1.75:0.4375)) 0.125)

schCr eat eSynbol Shape(synbol "line" "outline" list((0.0:-0.3125)
(0.25:-0.3125)) 0)

schCr eat eSynbol Shape(synbol "line" "outline" list((0.6875:-0.8125)
(0.6875:-0.5625)) 0)

schCr eat eSynbol Shape(synbol "line" "outline" list((1l.375:-0.8125)
(1.375:-0.5625)) 0)

schCr eat eSynbol Shape(synbol "line" "outline" list((2.0:-0.1875)
(1.75:-0.1875)) 0)

schCr eat eSynbol Shape(synbol "line" "outline" list((0.375:0.6875)
(0.375:0.4375)) 0)

schCr eat eSynbol Shape(synbol "line" "outline" list((0.5:0.6875)
(0.5:0.4375)) 0)

schCr eat eSynbol Shape(synbol "line" "outline" list((0.8125:0.6875)
(0.8125:0.4375)) 0)

schCr eat eSynbol Shape(synbol "line" "outline" list((0.9375:0.6875)
(0.9375:0.4375)) 0)

schCr eat eSynbol Shape(synbol "line" "outline" list((1l.0625:0.6875)
(1.0625:0.4375)) 0)

schCr eat eSynbol Shape(synbol "line" "outline" list((1l.1875:0.6875)

(1.1875:0.4375)) 0)
rows=concat (r ow 1)
col ums=concat (col um- 1)

rowa=strcat (" Row_Akt<0:" rows ">")
vi np=strcat ("Vi np<0:" colums ">")
vinn=strcat ("Vinn<0:" colums ">")

out =strcat ("OUT<0:" rows ">")

schCreat eSynbol Pi n(synbol instpin rowa "input" (0.0:-0.3125) "R0O")
schCreat eSynbol Pi n(synbol instpin vinp "input" (0.6875:-0.8125)

" ROII)

schCr eat eSynbol Pi n( synbol
schCr eat eSynbol Pi n( synbol
schCr eat eSynbol Pi n( synbol
(0.375:0.6875) "R0")
schCr eat eSynbol Pi n( synbol
(0.5:0.6875) "RO")

schCr eat eSynbol Pi n( synbol
"RO")

nstpin vinn "input" (1.375:-0.8125) "RO")
nstpin out “"output" (2.0:-0.1875) "R0O")
nst pin "vdd_DCELL" "i nput CQut put"

nst pin "Gnd_DCELL" "i nput Qut put™

nst pin "Vbias" "input" (0.8125:0.6875)

schCreat eSynbol Pi n(synbol instpin "Ik" "input" (0.9375:0.6875) "R0")
schCreat eSynbol Pi n(synbol instpin "Ib" "input" (1.0625:0.6875) "R0")
schCreat eSynbol Pi n(synbol instpin "Itail" "input" (1.1875:0.6875)

"RO")
schCr eat eSynbol Label (synmbol (0.3125:-0.3125) "pin nanme" rowa
"centerlLeft" "RO" "stick" 0.0625 "nornual Label ")

schCr eat eSynbol Label (synbol (0.6:-0.4875) "pin nanme" vinp
"centerCenter" "R0" "stick" 0.0625 "nornal Label ")

schCr eat eSynbol Label (synmbol (1.3:-0.4875) "pin name" vinn
"centerCenter" "R0O" "stick" 0.0625 "nornmal Label ")

schCr eat eSynbol Label (synbol (1.6875:-0.1875) "pin name" out
"centerRight" "R0O" "stick" 0.0625 "nornal Label ")

schCr eat eSynbol Label (synbol (0.375:0.375) "pin nane" "Vdd_DCELL"
"centerRight" "R90" "stick" 0.0625 "nornmal Label ")
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schCr eat eSynbol Label (synmbol (0.5:0.375) "pin name" "Gnd_DCELL"
"centerRight" "RO0" "stick" 0.0625 "nornal Label ")

schCr eat eSynbol Label (synbol (0.8125:0.375) "pin nanme" "Vbias"
"centerRight" "RO0" "stick" 0.0625 "nornal Label ")

schCr eat eSynbol Label (synmbol (0.9375:0.375) "pin name" "IlKk"
"centerRight" "R90" "stick" 0.0625 "nornmal Label ")

schCr eat eSynbol Label (synbol (1.0625:0.375) "pin nane" "I|b"
"centerRight" "RO0" "stick" 0.0625 "nornal Label ")

schCr eat eSynbol Label (synbol (1.1875:0.375) "pin name" "ltail"
"centerRight" "R90" "stick" 0.0625 "nornmal Label ")

schCr eat eSynbol Label (synbol (1.375:0.5) "instance | abel"

"[ @nstanceNane]" "centerLeft" "R0" "stick" 0.0625 "nornal Label ")
schCr eat eSynbol Label (synbol (1:0) "logical |abel" DesignNane
"centerCenter" "R0" "stick" 0.0625 "nornal Label ")
dbSave(synbol)

dbd ose(symnbol)

dbCl ose(i nst pin) )

procedure (DCELLI ayout (DesignLibrary DesignNanme row colum Araust
ext kont)

i nst Dcel | =dbOpenCel | Vi ewm( " TEZ" "VQ RON WA pc" "layout” nil "r")

| ayout =dbOpencCel | Vi ewByType( Desi gnLi brary Desi gnNane "l ayout"

"maskLayout" "w')
| eMoveCel | Viewrigin( layout (0:0))
met al 1no 34
met al 2no
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name_\Vbi as = "Vbi as"
nane_| k = "k
nane_|b = "1 b"
nane_gnd = "Gnd_DCELL"
name_ltail = "ltail"
net vdd = dbMakeNet (1 ayout nane_vdd nil)
net Vbi as = dbMakeNet (1 ayout nane_Vbias nil)
net Ik = dbMakeNet (1 ayout nane_ Ik nil)
net Ib = dbMakeNet (1 ayout nane_Ib nil)
net _gnd = dbMakeNet (1 ayout nane_gnd nil)
net Itail = dbMakeNet (1 ayout nanme_Itail nil)
dbCreat eTern{ net _vdd name_vdd "i nput Qut put")
dbCreat eTer n{ net _Vbi as nanme_Vbias "input")
dbCreateTernm(net Ik nane_Ik "input")
dbCreateTerm(net _|Ib nane_Ib "input")
dbCreat eTerm( net _gnd name_gnd "i nput Qut put ")
dbCreateTernm(net _Itail name_Itail "input")
for(a 1 satir
for(b 1 sutun
if( (mod(b Arasira)==0 && b<sutun) then
ara =t
aras =1
el se
aras =0
ara =nil )
if( (a==1) then
al t =t
el se
al t =nil )
if( (a==satir) then
ust =t
usts =1
el se
usts =0
ust =nil )
if( (b==1) then
sol =t
el se
sol =nil )
i f( (b==sutun) then
sag =t
sags =1
el se
sags =0
sag =nil )
dbCreat eParam nst ( | ayout instDcell nil (xCoordinate : yCoordinate)
"RO" 1 list( list( "ust" "bool ean" ust)
list( "alt" "bool ean" alt)
list( "sag" "bool ean" sag)
list( "sol" "bool ean" sol)
list( "ara" "bool ean" ara) ) )
i f(sol then
i ndexRAL =concat (2*(a-1))
i ndexRA2 =concat (2*(a-1) +1)
net nameRA1 =strcat ("Row_Akt <" indexRAlL ">" )
net nanmeRA2 =strcat (" Row_Akt <" indexRA2 ">")

newnet 1 =dbMakeNet (| ayout net nameRALl nil)
newnet 2 =dbMakeNet (| ayout net nameRA2 nil)
dbCreat eTer n{ newnet 1 net naneRALl "i nput")
dbCr eat eTer n{ newnet 2 net nameRA2 "i nput™)
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yCoor RA1=yCoor di nat e+yRAL+yAl t

yCoor RA2=yCoor di nat e+yRA2+yAl t

pi nshapel=dbCreat eRect (| ayout |ist( netal 1no "pin")
|'ist((xCoorRAsol :yCoor RAL)

(xCoor RAsag: yCoor RA1+1. 4)))

pi nshape2=dbCr eat eRect (| ayout list( netal 1no "pin")
|'ist((xCoorRAsol :yCoor RA2)
(xCoor RAsag: yCoor RA2+1. 4)))

newpi n1=dbCr eat ePi n( newnet 1 pi nshapel net naneRAl)

newpi n2=dbCr eat ePi n( newnet 2 pi nshape2 net hameRA2)

dbSet g(newpinl list("left") accessDir)

dbSet g(newpin2 list("left") accessDir) )
i f(sag then

i ndexO1L =concat (2*(a-1))

i ndexQ2 =concat (2*(a-1) +1)

net nameOl =strcat ("OQUT<" indexOl ">" )

net name2 =strcat ("QUT<" indexQ2 ">")

newnet 1 =dbMakeNet (| ayout net nameOLl nil)
newnet 2 =dbMakeNet (| ayout net nameQ2 nil)
dbCreat eTer n{ newnet 1 net nanmeOlL "out put™)
dbCr eat eTer n{ newnet 2 net nameQ "out put™)
yCoor Ol=yCoor di nat e+yOL+yAl t
yCoor Q2=yCoor di nat e+tyQ2+yAl t
xCoor Gsag=xCoor di nat e+xDcel | +xRWA+xSol +xAr a
xCoor Gsol =xCoor Gsag- 1
pi nshapel=dbCreat eRect (| ayout list( netal 1no "pin")
|'ist((xCoorGsol:yCoorOl)
(xCoor Gsag: yCoor O1+0. 9)))
pi nshape2=dbCr eat eRect (| ayout list( netal 1no "pin")
l'ist((xCoorGCsol:yCoorQ2)
(xCoor Gsag: yCoor O2+0. 9)))
newpi n1=dbCr eat ePi n( newnet 1 pi nshapel net naneQl)
newpi n2=dbCr eat ePi n( newnet 2 pi nshape2 net naneQ2)
dbSet g(newpinl list("right") accessDir)

dbSet g(newpi n2 list("right") accessDir) )
if(alt then

i ndexI N =concat (b-1)

net namel NP =strcat ("Vi np<" indexI N ">")

net namel NN =strcat ("Vinn<" indexIN ">")

newnet 1 =dbMakeNet (| ayout net nanmel NP nil)
newnet 2 =dbMakeNet (| ayout net nanmel NN nil)
dbCreat eTer n{ newnet 1 netnanel NP "i nput™)
dbCr eat eTer n{ newnet 2 net nanel NN "i nput™)
yCoor | Nal t =0
yCoor | Nust =1
xCoor | NP=xCoor di hat e+xVi np+xSol
xCoor | NN=xCoor di nat e+xVi nn+xSol
pi nshapel=dbCreat eRect (| ayout list( netal 2no "pin")
|'ist((xCoorl NP:yCoorl Nalt)
(xCoor | NP+0. 9: yCoor | Nust)))
pi nshape2=dbCr eat eRect (| ayout list( netal 2no "pin")
|'ist((xCoorl NN yCoorl Nalt)
(xCoor | NN+0. 9: yCoor | Nust)))
newpi n1=dbCr eat ePi n( newnet 1 pi nshapel nil)
newpi n2=dbCr eat ePi n( newnet 2 pi nshape2 nil)
dbSet g(newpi nl1 list("bottom') accessDir)

dbSet g(newpi n2 list("bottom') accessDir) )
i f(ust then

i ndexI N =concat (b- 1)

net nanmel NP =strcat ("Vi np<" indexIN ">")
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net namel NN =strcat ("Vi nn<" indexIN ">")
newnet 1 =dbFi ndNet ByNane(| ayout net nanel NP)
newnet 2 =dbFi ndNet ByNane(| ayout net namel NN)
yCoor | Nust =yCoor di nat e+yDcel | +yUst +yAl t
yCoor | Nal t =yCoor | Nust - 1
xCoor | NP=xCoor di hat e+xVi np+xSol
xCoor | NN=xCoor di nat e+xVi nn+xSol
pi nshapel=dbCreat eRect (| ayout |ist( netal 2no "pin")
|'ist((xCoorl NP:yCoorl Nalt)
(xCoor | NP+0. 9: yCoor | Nust)))
pi nshape2=dbCr eat eRect (| ayout list( netal 2no "pin")
I'ist((xCoorl NN yCoorl Nalt)
(xCoor | NN+0. 9: yCoor | Nust)))
newpi n1=dbCr eat ePi n( newnet 1 pi nshapel nil)
newpi n2=dbCr eat ePi n( newnet 2 pi nshape2 nil)
dbSet g(newpinl list("top") accessDir)
dbSet g(newpi n2 list("top") accessDir) )
if( (ust & sol) then
yCoor ust =yCoor di nat e+yDcel | +yUst +yAl t
yCoor al t =yCoor ust -1
pi nshapel=dbCreat eRect (| ayout list( netal 2no "pin")
|'ist((0:yCoorust)
(5.9:yCooralt)))
pi nshape2=dbCr eat eRect (| ayout |ist( netal 2no "pin")
I'ist((xVbias:yCoorust)
(xVbi as+2. 9:yCooralt)))
newpi n1=dbCr eat ePi n(net _vdd pi nshapel nil)
newpi n2=dbCr eat ePi n( net _Vbi as pi nshape2 nil)
dbSet g(newpinl list("top") accessDir)

dbSet g(newpi n2 list("top") accessDir) )
if( (alt & sol) then

yCoor ust =1

yCoor al t =0

pi nshapel=dbCreat eRect (| ayout |ist( netal 2no "pin")
I'ist((0:yCoorust)
(5.9:yCooralt)))
pi nshape2=dbCr eat eRect (| ayout |ist( netal 2no "pin")
I'ist((xVbias:yCoorust)
(xVbi as+2. 9:yCooralt)))
newpi n1=dbCr eat ePi n( net _vdd pi nshapel nil)
newpi n2=dbCr eat ePi n( net _Vbi as pi nshape2 nil)
dbSet g(newpi nl list("bottom') accessDir)
dbSet g(newpi n2 list("bottom') accessDir) )
if( (ust & ara) then
yCoor ust =yCoor di nat e+yDcel | +yUst +yAl t
yCoor al t =yCoor ust -1
xCoor ar a=xCoor di nat e+xDcel | +0. 1+xSol
pi nshapel=dbCreat eRect (| ayout |ist( netal 2no "pin")
|'ist((xCoorara:yCoorust)
(xCoorara+9. 1:yCooralt)))
newpi n1=dbCr eat ePi n( net _vdd pi nshapel nil)

dbSet g(newpinl list("top") accessDir) )
if( (alt & ara) then
yCoor ust =1
yCoor al t =0

xCoor ar a=xCoor di nat e+xDcel | +0. 1+xSol
pi nshapel=dbCreat eRect (| ayout |ist( netal 2no "pin")
|'ist((xCoorara:yCoorust)
(xCoorara+9. 1:yCooralt)))
newpi n1=dbCr eat ePi n( net _vdd pi nshapel nil)
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dbSet g(newpi nl1 list("bottom') accessDir)
if( (ust && sag) then
yCoor ust =yCoor di nat e+yDcel | +yUst +yAl t
yCoor al t =yCoor ust -1
xCoor ar a=xCoor di nat e+xDcel | +0. 1+xSol
pi nshapel=dbCreat eRect (| ayout list( netal 2no "pin")
|'ist((xCoorara:yCoorust)
(xCoorara+9. 1:yCooralt)))
newpi n1=dbCr eat ePi n(net _vdd pi nshapel nil)
dbSet g(newpinl list("top") accessDir)
yCoor ust =yCoor di nat e+yDcel | +yUst +yAl t
yCoor al t =yCoor ust - 1
xCoor ar a=xCoor di nat e+xDcel | +xAr a+x| k+xSol
pi nshapel=dbCreat eRect (| ayout |ist( netal 2no "pin")
l'ist((xCoorara:yCoorust)
(xCoorara+l.2:yCooralt)))
newpi n1=dbCr eat ePi n(net | k pi nshapel nil)
dbSet g(newpinl list("top") accessDir)
yCoor ust =yCoor di nat e+yDcel | +yUst +yAl t
yCoor al t =yCoorust -1
xCoor ar a=xCoor di nat e+xDcel | +xAr a+x| b+xSol
pi nshapel=dbCreat eRect (| ayout |ist( netal 2no "pin")
|'ist((xCoorara:yCoorust)
(xCoorara+l.5:yCooralt)))
newpi n1=dbCr eat ePi n(net _| b pi nshapel nil)
dbSet g(newpinl list("top") accessDir)
yCoor ust =yCoor di nat e+yDcel | +yUst +yAl t
yCoor al t =yCoor ust - 1
xCoor ar a=xCoor di nat e+xDcel | +xAr a+xGnd+xSol
pi nshapel=dbCreat eRect (| ayout list( netal 2no "pin")
I'ist((xCoorara:yCoorust)
(xCoorara+4. 6:yCooralt)))
newpi n1=dbCr eat ePi n(net _gnd pi nshapel nil)
dbSet g(newpinl list("top") accessDir)
yCoor ust =yCoor di nat e+yDcel | +yUst +yAl t
yCoor al t =yCoor ust -1
xCoor ar a=xCoor di nat e+xDcel | +xAr a+xI t ai | +xSol
pi nshapel=dbCreat eRect (| ayout |ist( netal 2no "pin")
|'ist((xCoorara:yCoorust)
(xCoorara+l.5:yCooralt)))
newpi n1=dbCr eat ePi n(net _Itail pinshapel nil)
dbSet g(newpinl list("top") accessDir)
yCoor ust =yCoor di nat e+yDcel | +yUst +yAl t
yCoor al t =yCoor ust - 1
xCoor ar a=xCoor di nat e+xDcel | +xAr a+xVdd+xSol
pi nshapel=dbCreat eRect (| ayout list( netal 2no "pin")
|'ist((xCoorara:yCoorust)
(xCoorara+h. 7:yCooralt)))
newpi n1=dbCr eat ePi n(net _vdd pi nshapel nil)
dbSet g(newpinl list("top") accessDir)
if( (alt & sag) then
yCoor ust =1
yCoor al t =0
xCoor ar a=xCoor di nat e+xDcel | +0. 1+xSol
pi nshapel=dbCreat eRect (| ayout list( netal 2no "pin")
|'ist((xCoorara:yCoorust)
(xCoorara+9. 1:yCooralt)))
newpi n1=dbCr eat ePi n(net _vdd pi nshapel nil)
dbSet g(newpi nl list("bottom') accessDir)
xCoor ar a=xCoor di nat e+xDcel | +xAr a+x| k+xSol
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pi nshapel=dbCreat eRect (| ayout list( netal 2no "pin")
|'ist((xCoorara:yCoorust)
(xCoorara+l. 2:yCooralt)))
newpi n1=dbCr eat ePi n(net | k pi nshapel nil)
dbSet g(newpi nl1 list("bottom') accessDir)
xCoor ar a=xCoor di nat e+xDcel | +xAr a+x| b+xSol
pi nshapel=dbCreat eRect (| ayout |ist( netal 2no "pin")
|'ist((xCoorara:yCoorust)
(xCoorara+l.5:yCooralt)))
newpi n1=dbCr eat ePi n(net _| b pi nshapel nil)
dbSet g(newpi nl 1ist("bottom') accessDir)
xCoor ar a=xCoor di nat e+xDcel | +xAr a+xGnd+xSol
pi nshapel=dbCreat eRect (| ayout |ist( netal 2no "pin")
|'ist((xCoorara:yCoorust)
(xCoorara+4. 6:yCooralt)))
newpi n1=dbCr eat ePi n( net _gnd pi nshapel nil)
dbSet g(newpi nl list("bottom') accessDir)
xCoor ar a=xCoor di nat e+xDcel | +xAr a+xI t ai | +xSol
pi nshapel=dbCreat eRect (| ayout |ist( netal 2no "pin")
I'ist((xCoorara:yCoorust)
(xCoorara+l.5:yCooralt)))
newpi n1=dbCr eat ePi n(net _Itail pinshapel nil)
dbSet g(newpi nl list("bottom') accessDir)
xCoor ar a=xCoor di nat e+xDcel | +xAr a+xVdd+xSol
pi nshapel=dbCreat eRect (| ayout list( netal 2no "pin")
I'ist((xCoorara:yCoorust)
(xCoorara+h. 7:yCooralt)))
newpi n1=dbCr eat ePi n(net _vdd pi nshapel nil)
dbSet g(newpi nl list("bottom') accessDir)
xCoor di nat e=xCoor di nat e+xDcel | +( ar as*xAr a)
yCoor di nat e = yCoordi nat e+yDcel |
xCoordinate = 0 )
dbSave(l ayout)
i f( extkont then
printf("Extraction Phase, This may take time\n")

i vExtract ( ?cell |ayout
?echo nil
?set "capall" ) )

dbCl ose( | ayout)

dbd ose(instDcel |)

ddsServQpen( Desi gnLi brary Desi gnNarme "l ayout" "edit")
del nstal | App(get Current Wndow() "Abstract")

absHi Aut oPr Boundar y()

absHi Set CVProps()

absHi Abgen()

geSave()

| eCl oseW ndow() )
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