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Gliederung

«Anforderungen
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«Approximation der C(U)-Kennlinie
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Anforderungen

sausreichender normierter Kapazitatshub

«Soll-K ennlinienver lauf

s|aterale Skalierbarkeit

sDeaktivierung von nicht angeschlossenen Streifen (“ spare parts’)
I mplementierung ftir ELDO, HPEESOFSIM, SPECTRE

sUnter stlitzung wor st-case Simulation
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Realisierung

szusatzliche As-Implantation (Prozef3opotion)

*Querschnitt
p+ polysilicon h+ polysilicon
field-oxide m'
n+ buried layer
n+ implant
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Parameter : Lange, Weite, Anzahl Streifen, Anzahl nicht angeschlossener Streifen

L ayout:
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Kennlinienapproximation: V cheff

mnl ogexp[x_, X0, eps_]:= Mdul e[
{y},
y = Mn[x, x0] - Abs[eps] Log[l + Exp[-Abs[ (x-X0) /7 eps]1];
Return([y]

]
vcbeff [v_, vclip , eps , slope ] :=Mdul e[{vcbl, vy},

vcbl=vclip+slopesx (v-vclip);
y = minl ogexp[v, vcbl, epsy;
Returnpyi;
]
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Kennlinienapproximation: V cheff
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Resultat: Standarddiodenmoddll
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Resultat: verbessertes Moddll
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;* Simulation model: Scalable Macro Model (anode=a, cathode=c, substrate=sub, n=number of
stripes, nnu=number of not used stripes)
* Simulator: HPEESOFSIM v150 rev. 204

define DCPMNI21 (ac sub)

parameters\
W=5u L=21.2u N=2 NNU=0

NEFF=max(1,N-NNU)

SDD:SDDNP2 abf01[1,0]=_i2*c v F[2,0]= vl- v2
C:CC f0 C=CACA+CACP
vcb1=VCLIP+dope*( v1-VCLIP)
vcbeff=max(_v1,vcbl)+abs(E)*In(1+exp(-abs( v1-vchl)/E))
c_v=(1-vcbeff/VD)-M
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ELDO:

GC a b value={ (1-(dmax(VCLIP+dope*(V(a,b)-VCLIP),V(ab))+abs(E)*log(1+exp(-
abs(VCLIP+dope*(V(a,b)-VCLIP)-V(a,b))/E)))/VD) -M*1(VMC)}

SPECTRE:
CCB (ab ef) hccsqvaractor _hdl
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‘include “discipline.h”
‘Include “ constants.h”

Il hcesAvaractor _hdl
I/
Il - hybrid (voltage & current) controlled current source
/[ for voltage dependent capacitance
Il CAS, May 1990, p. 9-11
analog begin
v =V(iout_p, iout_n);
vcbl = vclipt+sope* (v-vclip);
vcbeff=max(v,vchbl)+abs(eps)* In(1+exp(-abs((v-vchl)/eps)));
c_v=pow((1-vcbeff/vd),(-m));
|(iout_p, iout_n) <+ c_v*I(iin_p, iin_n);
end
endmodule
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