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2. The Customized Resistor Extractor

HeaterResistorExtractor < RBA::GenericDeviceExtractor

f extract devices(layer geometry)

conductor 1ayer_ge6ﬁetry[u
resistor layer geometry[1

initialize(name, sheet rho)

.name name
@ sheet rho
@ 2]

7 @ nil

7 @ [

7 setup

define layer("C", "Conductor")

define layer("R", "Resistor")

define opt layer("tR", 1, "Resistor")

register device class( ::DeviceClassResistor:: )

get_connectivity(layout, layers)
conn }:Connectiviry::
conn.connect(layers[0], layers[1])
conn.connect(layers[1], layers[1])
conn

get resistor fragment count()

@

get dev resistance()

@ .parameter( ::DeviceClassResistor::

get resistor_array()

@

et i

resistor regions = resistor.merged
resistor regions.each | r

terminals = conductor.interacting(resistor)
terminals.size 2
resistor regions.count()
error( "Resistor shape does not touch marker border in exactly two places", r )

Estimation of L and W assuming that

_a = r.area‘dbu dbu B L>>W

T B W is nearly constant everywhere
w= (b - Math.sqrt( b**2 - 4.0% a )) / 2.0

L= | W

r = @shes 1/ w

@ &

@ create device

@ .set parameter( ::DeviceClassResistor: :PA , r.round(3) )

@ .set parameter( ::DeviceClassResistor: :PA , _a.round(3) )

@ .set_parameter( 1:DeviceClassResistor:: , L.round(3) )

@ .set parameter( ::DeviceClassResistor:: , _p.round(3) )

@ .set parameter( ::DeviceClassResistor:: , w.round(3) )

define terminal( @ ; ::DeviceClassResistor:: \L A, 0, terminals[@] )
define terminal( @ ; :1DeviceClassResistor:: , 0, terminals[1] )




2. The Customized Resistor Extractor

sheet_fho 20.0E-3 4

exl HEEIEJ'F{ESI: storExtractor:: ( "Z1lHeater", sheet rho Each zone has its own dedicated resistor extractor }
ex2 = HeaterResistorExtractor:: ( "Z2Heater", sheet rho
ex3 = HeaterResistorExtractor:: ( "Z3Heater", sheet rho
exd = HeaterResistorExtractor:: ( "Z4Heater", sheet rho

extract devices( exl, { "C" => pad zonel, "R" => rbody zonel, "tR" rbody zonel } )
extract devices( ex2, { "C" => pad zone2, "R" => rbody zone2, "tR" rbody zone2 } )
extract devices( ex3, { "C" => pad zone3, "R" => rbody zone3, "tR" => rbody zone3 } )
extract devices( ex4, { "C" => pad zone4, "R" => rbody zoned4, "tR" rbody zoned } )

resAl = exl.get resistor array()
resA2 = ex2.get resistor array()
resA3 = ex3.get resistor array()
resAd = exd.get resistor array()

resLayout A8

CheckLayoutResistorArray( 1, reslLayout )

Che orArray( 2, resLayout )

"hec storArray( 3, resLayout )
storArray( 4, resLayout )




3. Test Results of the Standard Layout Design (Schoice=1)

Schoice =1 Stol_rel =3.0%

22> Current design file
SPICE deck file

fifitt Comparison succeeded with the
Z1: SPICE = 40.00[ Q] Layout
Z2: SPICE = 40.00[ Q] Layout
Z3: SPICE = 40.00[Q] Layout
Z4: SPICE = 43.00[ Q]

Layout = 44.278[ Q]

relative tolerance of 3.000% fifiif
39.591[Q] Abs.diff = -0.409[Q]
39.545[ Q] Abs.diff = -0.455[ Q]
39.548[ Q] Abs.diff = -0.452[Q]
Abs.diff = 1.278[Q]

Rel.diff
Rel.diff
Rel.diff

= " /home/sekigawa/GitWork/ForumKLayout/Study004/Ringd4Res C1.oas’
Top cell name = "Ring4Res’
= 'Ring4Res. spi’

-1.022[%]
-1.137[%]
-1.129[%]

Rel.diff = 2.973[%]

=> match
=> match
=> match
=> matched

Using a Self Management Tool (SMT)

ed

« perfect

ed

fiftf Cross reference for the matched device(s)

>>> Net lists participated in the comparison

circuit RingdRes (Z1b=Z1b,Z1a=Z1a, Z2a=72a, Z2b=72b, Z3b=23b, Z3a=23a, Z4b=74b, Z4a=14a) ;
device Z1Heater $1 (A=Z1b,B=Z1a) (R=39.591,L=3997973. 453, W=2019. 63, A=8074428620. 82, P=7999986. 167) ;
device Z2Heater $2 (A=Z2a,B=Z2b) (R=39.545,L=3993331.691, W=2019. 628, A=8065042811. 96, P=7990702. 638) ;
device Z3Heater $3 (A=Z3b,B=Z3a) (R=39. 549, L=3993663. 82, W=2019. 627, A=8065710362. 89, P=7991366. 894) ;
device Z4Heater $4 (A=Z4a,B=Z4b) (R=44.278,L=4471352.82,W=2019. 662, A=9030620490. 1, P=8946744. 964) ;

end;

circuit RINGARES (Z1A=Z1A,Z1B=Z18B, Z2A=72A, 72B=72B, Z3A=23A, Z3B=13B, Z4A=74A, 74B=14B) ;
device RES Z1 (A=Z1B,B=Z1A) (R=40,L=0,W=0, A=0,P=0);
device RES Z2 (A=Z2B,B=Z2A) (R=40,L=0,W=0, A=0,P=0);
device RES Z3 (A=Z3B,B=Z3A) (R=40,L=0,W=0,A=0,P=0);
device RES Z4 (A=74B,B=Z4A) (R=43,L=0,W=0,A=0,P=0);

end;

Dev.Name (SPICE, Layout)=("Z1", "$1’): SPICE = 40.00[ Q] Layout = 39.591[Q] Abs.diff = -0.409[ Q] Rel.diff = -1.022[%] => matched

Dev. Nane (SPICE, Layout)=(’22', ’$2'): SPICE = 40.00[Q] Layout = 39.545[Q] Abs.diff = -0.455[Q] Rel.diff = -1.137(%] => natched J@rfECt
Dev.Name(SPICE, Layout)=("Z3", "$3’): SPICE = 40.00[ Q] Layout = 39.549[ Q] Abs.diff = -0.451[Q] Rel.diff = -1.128[%] => matched

Dev.Name (SPICE, Layout)=("Z4’, *$4’): SPICE = 43.00[ Q] Layout = 44.278[ Q] Abs.diff = 1.278[ Q] Rel.diff = 2.972[%] => matched

Using an instance

(Xref) of the class
NetlistCrossReference




3. Test Results of the Standard Layout Design (Schoice=1)
Schoice =1 Stol_rel =2.5%

>>> Current design file = /home/sekigawa/GitWork/ForumKLayout/Study@04/Ring4Res C1.oas’
Top cell name = "Ring4Res’
SPICE deck file = "Ring4Res. spi’

The SMT still works properly

00% 111
-0.409[ Q] Rel.diff = -1.022[%] => matched

-0.455[ Q] Rel.diff = -1.137[¥] => matched perfect

-0.452[Q] Rel.diff = -1.129[%] => matched
1,278[ Q1] Rel.diff = 2,97 => unmatch

Il Comparison failed with the relative tolerance of 2.
Z1: SPICE = 40.00[ Q] Layout = 39.591[Q] Abs.diff
Z2: SPICE = 40.00[ Q] Layout = 39.545[ Q] Abs.diff
Z3: SPICE = 40.00[ Q] Layout = 39.548[Q] Abs.diff

Z4: SPICE = 43,00 Q] Lavout = 44,278[ Q1] Abs,diff

fifif Cross reference for the matched device(s)
Dev.Name(SPICE, Layout)=("Z1", "$1’): SPICE = 40.00[ Q] Layout
Dev. Name(SPICE, Layout)=("Z2', "$2'): SPICE = 40.00[Q] Layout
Dev.Name (SPICE, Layout)=(Z3’, "$3’): SPICE = 40.00[Q] Layout

mnm mmnnom

39.591[Q] Abs.diff
39.545[ Q] Abs.diff
39.549[ Q] Abs.diff

-0.409[Q] Rel.diff
-0.455[ Q] Rel.diff
-0.451[Q] Rel.diff

-1.022[%] => matched
-1.137[%] => matched

1izsn = mached jMIPErfect
>>> Net lists participated in the comparison

circuit RingdRes (Z1b=Z1b,Z1a=Z1a, Z2a=22a, Z2b=22b, Z3b=23b, Z3a=23a, Z4b=24b, Z4a=Z4a) ; Xref can only access
device Z1Heater $1 (A=Z1b,B=Z1a) (R=39.591,L=3997973. 453, W=2019. 63, A=8074428620. 82, P=7999986. 167) ;
device Z2Heater $2 (A=Z2a,B=22b) (R=39.545,L=3993331.691, W=2019. 628, A=8065042811. 96, P=7990702. 638) ;
device Z3Heater $3 (A=Z3b,B=Z3a) (R=39.549,L=3993663.82, W=2019. 627, A=8065710362. 89, P=7991366. 894) ; (correct?)
device Z4Heater $4 (A=Z4a,B=Z4b) (R=44.278,L=4471352.82, W=2019. 662, A=9030620490. 1, P=8946744. 964) ;
end;

the matched devices

circuit RING4RES (Z1A=Z1A, Z1B=21B, Z2A=72A, Z2B=12B, Z3A=13A, Z3B=13B, Z4A=74A, Z4B=14B) ;
device RES Z1 (A=Z1B,B=Z1A) (R=40,L=0,W=0,A=0,P=0);
device RES Z2 (A=Z2B,B=Z2A) (R=40,L=0,W=0, A=0,P=0);
device RES Z3 (A=Z3B,B=Z3A) (R=40,L=0,W=0, A=0,P=0);
device RES Z4 (A=Z4B,B=Z4A) (R=43,L=0,W=0,A=0,P=0);

end;




4. Test Results of the Alternative Layout Design (Schoice=6)

Schoice = 6 Stol_rel = 3.0% |/ tWork/ForunkLayout/Study004/RingdRes C1.oas’

TOp T =
SPICE deck file = 'Ring4Res. spi’

>>> But LVS will run for 'Ring4Res C6.o0as’ in the same directory.

11l Extractor "ex1’ found <4> candidates for the Zonel resistor

Il Extractor 'ex2’ could not find any candidate for the Zone2 resistor

Il Extractor 'ex3’ could not find any candidate for the Zone3 resistor

11l Extractor 'ex4’ could not find any candidate for the Zoned4 resistor

y
y
’

SMT is too simple to distinguish the multiple candidates

fifif Comparison succeeded with the relative tolerance of 3.000% ffiff

Z1: SPICE = 40.00[ Q] Layout = [39.545, 39.549, 44.278, 39.5911[Q] => multiple nets extracted (see 'Ringd4Res-choice06 extracted.cir’ and the cross reference)
Z2: SPICE = 40.00[ Q] Layout = Inf[Q] Abs.diff = Inf[Q] Rel.diff = Inf[¥] => unmatched e

Z3: SPICE = 40.00[Q] Layout = Inf[Q] Abs.diff = Inf[Q] Rel.diff = Inf[¥] => unmatched |mperfect

Z4: SPICE = 43.00[ Q] Layout = Inf[Q] Abs.diff = Inf[Q] Rel.diff = Inf[%] => unmatched

it Cross reference for the matched device(s)
Dev. Name (SPICE, Layout)=("21", "$4’): SPICE
Dev. Name (SPICE, Layout)=("Z2", "$1’): SPICE
Dev. Name(SPICE, Layout)=("23", '$2'): SPICE
Dev. Name(SPICE, Layout)=("Z4’, '$3"): SPICE

-1.022[%] => matched
-0.455[ Q] Rel.diff = -1.137[%] => matched

-0.451[Q] Rel.diff = -1.128[%] => matched perfECt

1.278[Q] Rel.diff = 2.972[%] => matched

40.00[ Q] Layout = 39.591[ Q] Abs.diff
40.00[ Q] Layout = 39.545[ Q] Abs.diff
40.00[Q] Layout = 39.549[ Q] Abs.diff
43.00[Q] Layout = 44.278[ Q] Abs.diff

-0.409[ Q] Rel.diff

>>> Net lists participated in the comparison o .
circuit RingdRes (Z4a=Z4a,Z4b=14b,12a=12a,1a=1a,12b=12b,Z3b=23b,Z3a=23a, Z1b=Z1b); Xref can distinguish the
device Z1Heater $1 (A=Z2a,B=22b) (R=39.545,L1=3993331.691,W=2019. 628, A=8065042811. 96, P=7990702. 638) ; matched devices smartly

device Z1Heater $2 (A=Z3b,B=Z3a) (R=39.549, L=3993663.82, W=2019. 627, A=8065710362. 89, P=7991366. 894) ;

device Z1Heater $3 (A=Z4a,B=Z4b) (R=44.278,L=4471352.82,W=2019. 662, A=9030620490. 1, P=8946744. 964) ;

device Z1Heater $4 (A=Z1b,B=Z1a) (R=39.591,1=3997973.453, W=2019. 63, A=8074428620. 82, P=7999986. 167) ;
end;

circuit RING4RES (Z1A=Z1A,Z1B=218B, Z2A=72A, Z2B=128B, Z3A=13A, Z3B=13B, Z4A=74A, Z4B=74B) ;
device RES Z1 (A=Z1B,B=Z1A) (R=40,L=0,W=0,A=0,P=0);
device RES Z2 (A=Z2B,B=Z2A) (R=40,L=0,W=0,A=0,P=0);
device RES Z3 (A=Z3B,B=Z3A) (R=40,L=0,W=0,A=0,P=0);
device RES Z4 (A=Z4B,B=Z4A) (R=43,L=0,W=0,A=0,P=0);

end;




4. Test Results of the Alternative Layout Design (Schoice=6)
Stol_rel =2.5%

Top cell name = 'RingdRes’
SPICE deck file = 'RingdRes. spi’
>>> But LVS will run for "Ring4Res C6.o0as’ in the same directory.
11l Extractor "ex1’ found <4> candidates for the Zonel resistor
11l Extractor "ex2’ could not find any candidate for the Zone2 resistor
11l Extractor "ex3’ could not find any candidate for the Zone3 resistor
11l Extractor "ex4’ could not find any candidate for the Zone4 resistor

Schoice = 6

wa/GitWork/ForumKLayout/Study004/RingdRes C1.oas’

SMT is too simple to distinguish the multiple candidates

11l Comparison failed with the relative tolerance of 2.500% !!!

Z1: SPICE = 40.00[ Q] Layout = [39.545, 39.549, 44.278, 39.591][Q] => multiple nets extracted (see 'Ring4Res-choice06 extracted.cir’ and the cross reference)
Z2: SPICE = 40.00[ Q] Layout = Inf[Q] Abs.diff = Inf[Q] Rel.diff = Inf[%¥] => unmatched

Z3: SPICE = 40.00[Q] Layout = Inf[Q] Abs.diff = InffQ] Rel.diff = Inf[¥] => unmatched Imperfect

Z4: SPICE = 43.00[ Q] Layout = Inf[Q] Abs.diff = Inf[Q] Rel.diff = Inf[%] => unmatched

fi#f#f Cross reference for the matched device(s)
Dev. Name (SPICE, Layout)=("Z1", "$4’): SPICE = 40.00[ Q] Layout = 39.591[Q] Abs.diff
Dev. Name (SPICE, Layout)=("Z2", "$1'): SPICE = 40.00[Q] Layout = 39.545[Q] Abs.diff
Dev. Name (SPICE, Layout)=("Z3", '$2'): SPICE = 40.00[ Q] Layout = 39.549[Q] Abs.diff

-0.409[Q] Rel.diff
-0.455[ Q] Rel.diff
-0.451[Q] Rel.diff

-1.022[%] => matched

-1.137[%] => matched 3
i Dt imperfect

>>> Net lists participated in the comparison

circuit RingdRes (Z4a=Z4a, Z4b=14b, Z2a=12a, Z1a=L1a, Z2b=22b, Z3b=23b, Z3a=23a, Z1b=Z1b); .
device Z1Heater $1 (A=Z2a,B=Z2b) (R=39.545,L=3993331.691, W=2019. 628, A=8065042811. 96, P=7990702. 638) ; the matched devices
device Z1Heater $2 (A=Z3b,B=Z3a) (R=39.549,L=3993663. 82, W=2019. 627, A=8065710362. 89, P=7991366. 894) ; 5
device Z1Heater $3 (A=Z4a,B=Z4b) (R=44.278,L1=4471352.82, W=2019. 662, A=9030620490. 1, P=8946744. 964) ; (correct?)
device Z1Heater $4 (A=Z1b,B=Z1a) (R=39.591,L=3997973.453, W=2019. 63, A=8074428620. 82, P=7999986. 167) ;

end;

Xref can only access

circuit RING4RES (Z1A=Z1A,Z1B=Z1B, Z2A=72A, 22B=12B, Z3A=23A, Z3B=23B, Z4A=Z4A, Z4B=14B) ;
device RES Z1 (A=Z1B,B=Z1A) (R=40,L=0,W=0, A=0, P=0);
device RES Z2 (A=Z2B,B=Z2A) (R=40,L=0,W=0,A=0,P=0);
device RES Z3 (A=Z3B,B=Z3A) (R=40,L=0,W=0,A=0,P=0);
device RES 74 (A=Z4B,B=Z4A) (R=43,L=0,W=0,A=0,P=0);

end;




devHash Hd:h. t}
dataXRef.each circuit pair

dataXRef each devlce pa1r{c1r}
devF dev.first
devs dev.second / 1
devF nil devs nil #
nameF = devF.expanded name
nameS = devS.expanded name
devHash[ [nameF, nameS] ] [devF, devS]

s

Ring4Res.zip

Is this method a possibility?




