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! Disruption



Initialize population;
Evaluate population;
While termination criterion not reached

{

Select solution for next population;
Perform crossover and mutation;

Evaluate population;
}
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Parameter NMOS PMOS Unit
AVTO 30.1 24.3 mVpm
AIDO0.0 39.0 33.0 % pum
AIDO0.2 204 15.6 % pum
AlIDO0.4 13.2 9.54 % pum
AIDO0.6 9.63 6.91 % pum
AID1.0 6.30 4.60 % pum
AlID2.0 3.49 2.85 % pum
AID3.0 2.48 2.30 % pum
AID5.0 1.64 1.85 % um
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.MODEL MODN NMOS LEVEL=49
*

kkhkkkhkkkhkkhkkhkkhkhkhkhhkhhhhkhk%x%x SIMULATION

kkhkkkkhkhkkhkhkkhkkkhkhkhkhkkhkkkhkx*k

*

* format : HSPICE

*model : MOSBSIM3v3

* process : CX[BWEQ]

* extracted : CXE 19974.1; 1999-07; ese(487)
* doc# 9933013 REV_C

* created : 1999-08-03

*

TYPICAL MEAN CONDITION

* Ok ¥ %

* k% FI @S **k*

+MOBMOD =1.000e+00 CAPMOD =2.000e+00

* *** Threshold voltage related model parameters ***
+K1 =1.030e+00

L Cwlo s ebjji cLlods

PARAMETERS



+K2 =-7.65e-02K3 =1.295e+01 K3B =-3.10e+00

+NCH =1.107e+17 VTHO =7.681e-01

+VOFF =-1.19e-01 DVTO =2.560e+00 DVT1 =7.295e-01
+DVT2 =-2.50e-01 KETA =6.525e-03

+PSCBEL1 =3.180e+08 PSCBE2 =5.590e-06

+DVTOW =-5.50e+00 DVT1W =1.627e+06 DVT2W =-1.08e-01
* *** Mobility related model parameters ***

+UA =3.224e-10UB =1.504e-19UC =1.535e-11

+U0 =4.471et+02

* *** Subthreshold related parameters ***

+DSUB =5.300e-01 ETAO =2.149e-04 ETAB =-3.12e-02
+NFACTOR=6.985e-01

* *** Saturation related parameters ***

+EM  =4.100e+07 PCLM =8.328e-01

+PDIBLC1=5.932e-03 PDIBLC2=1.754e-03 DROUT =1.140e-01
+A0 =5.696e-01 A1 =0.000e+O0 A2 =1.000e+00

+PVAG =0.000e+00 VSAT =9.585e+04 AGS =5.431e-02
+B0 =1.488e-07B1 =0.000e+00 DELTA =1.000e-02
+PDIBLCB=-1.06e-01

* *** Geometry modulation related parameters ***

+WO0 =7.815e-07 DLC =1.621e-07

+DWC =1.349e-07 DWB =0.000e+00 DWG =0.000e+00
+LL  =0.000e+00 LW  =0.000e+00 LWL =0.000e+00

+LLN =1.000e+00 LWN =1.000e+00 WL =0.000e+00
+WW  =-561e-15 WWL =0.000e+00 WLN =1.000e+00
+WWN =1.200e+00

* *** Temperature effect parameters ***

+AT =3.300e+04 UTE =-1.80et+00

+KT1 =-4.20e-01 KT2 =2.200e-02 KT1L =0.000e+00

+UA1 =0.000e+00UB1 =0.000e+00 UC1 =0.000e+00
+PRT =0.000e+00

* *** Overlap capacitance related and dynamic model parameters ***
+CGDO =3.400e-10 CGSO =3.400e-10 CGBO =1.400e-10
+CGDL =0.000e+00 CGSL =0.000e+00 CKAPPA =6.000e-01
+CF =0.000e+00 ELM =5.000e+00

+XPART =1.000e+00 CLC =1.000e-15CLE =6.000e-01

* *** Parasitic resistance and capacitance related model parameters ***
+RDSW =1.484e+03

+CDSC =5.975e-04 CDSCB =2.693e-05 CDSCD =2.595e-05
+PRWB =0.000e+00 PRWG =0.000e+00 CIT =3.623e-05

* *** Process and parameters extraction related model parameters ***
+TOX =1.700e-08 NGATE =0.000e+00

+NLX =1.148e-08

+XL =0.000e+00 XW  =0.000e+00

* *** Substrate current related model parameters ***
+ALPHAO =0.000e+00 BETAO =3.000e+01

* *** Noise effect related model parameters ***

+AF =1.330et00 KF =1.040e-26 EF =1.000e+00

+NOIA =1.000e+20 NOIB =5.000e+04 NOIC =-1.40e-12
+NLEV =0



* *** Common extrinsic model parameters ***

+ACM =2

+RD =0.000e+tO0 RS =0.000e+00 RSH =4.200e+01
+RDC =0.000e+00 RSC =0.000e+00

+LINT =1.621e-07 WINT =1.349e-07

+LDIF =0.000e+00 HDIF =1.250e-06 WMLT =1.000e+00
+LMLT =1.000e+00 XJ =3.000e-07

+JS =2.000e-05JSW =0.000e+001S =0.000e+00
+N  =1.000e+00 NDS =1000. VNDS =-1.000e+00
+CBD =0.000e+00 CBS =0.000e+00CJ =4.500e-04
+CJSW =5.500e-10 FC  =0.000e+00

+MJ =4.100e-01 MIJSW =2.500e-01 TT =0.000e+00
+PB  =8.100e-01 PHP =8.100e-01

*

WORST CASE POWER CONDITION

* %k ¥ X ¥

* k% FI@S***

+MOBMOD =1.000e+00 CAPMOD =2.000e+00

* *** Threshold voltage related model parameters ***
+K1 =8.592e-01

+K2 =-6.70e-02 K3 =1.295e+01 K3B =-3.10e+00
+NCH =9.735e+16 VTHO =6.861e-01

+VOFF =-1.19e-01 DVTO =2.560e+00 DVT1 =7.295e-01
+DVT2 =-2.50e-01 KETA =6.525e-03

+PSCBEL1 =3.180e+08 PSCBE2 =5.590e-06

+DVTOW =-5.50e+00 DVT1W =1.627e+06 DVT2W =-1.08e-01
* *** Mobility related model parameters ***

+UA =3.224e-10UB =1.504e-19UC =1.535e-11

+U0 =4.941e+02

* *** Subthreshold related parameters ***

+DSUB =5.300e-01 ETAO =2.149e-04 ETAB =-3.12e-02
+NFACTOR=6.985e-01

* *** Saturation related parameters ***

+EM  =4.100e+07 PCLM =8.328e-01
+PDIBLC1=5.932e-03 PDIBLC2=1.754e-03 DROUT =1.140e-01
+A0 =5.696e-01 A1 =0.000e+00 A2 =1.000e+00
+PVAG =0.000e+00 VSAT =9.585e+04 AGS =5.431e-02
+B0 =1.488e-07B1 =0.000e+00 DELTA =1.000e-02
+PDIBLCB=-1.06e-01

* *** Geometry modulation related parameters ***

+W0 =7.815e-07 DLC =1.621e-07

+DWC =1.349e-07 DWB =0.000e+00 DWG =0.000e+00
+LL  =0.000e+00 LW  =0.000e+00 LWL =0.000e+00
+LLN =1.000e+00 LWN =1.000e+00 WL =0.000e+00
+WW  =-561e-15 WWL =0.000e+00 WLN =1.000e+00
+WWN =1.200e+00

* *** Temperature effect parameters ***

+AT =3.300et04 UTE =-1.80e+00



+KT1 =-4.20e-01 KT2 =2.200e-02 KT1L =0.000e+00
+UA1 =0.000e+00UB1 =0.000e+00 UC1 =0.000e+00
+PRT =0.000e+00

* *** Overlap capacitance related and dynamic model parameters ***
+CGDO =2.500e-10 CGSO =2.500e-10 CGBO =1.100e-10
+CGDL =0.000e+00 CGSL =0.000e+00 CKAPPA =6.000e-01
+CF =0.000e+00 ELM =5.000e+00

+XPART =1.000e+00 CLC =1.000e-15CLE =6.000e-01

* *** Parasitic resistance and capacitance related model parameters ***
+RDSW =1.484e+03

+CDSC =5.975e-04 CDSCB =2.693e-05 CDSCD =2.595e-05
+PRWB =0.000e+00 PRWG =0.000e+00 CIT =3.623e-05

* *** Process and parameters extraction related model parameters ***
+TOX =1.590e-08 NGATE =0.000e+00

+NLX =1.148e-08

+XL =-1.23e-07 XW  =3.460e-07

* *** Substrate current related model parameters ***
+ALPHAO =0.000e+00 BETAO =3.000e+01

* *** Noise effect related model parameters ***

+AF =1.330et00 KF =1.040e-26 EF =1.000e+00

+NOIA =1.000e+20 NOIB =5.000e+04 NOIC =-1.40e-12
+NLEV =0

* *** Common extrinsic model parameters ***

+ACM =2

+RD =0.000e+00 RS =0.000e+00 RSH =3.000e+01
+RDC =0.000e+00 RSC =0.000e+00

+LINT =1.621e-07 WINT =1.349e-07

+LDIF =0.000e+00 HDIF =1.250e-06 WMLT =1.000e+00
+LMLT =1.000e+00 XJ =3.000e-07

+JS =2.000e-05JSW =0.000e+001S =0.000e+00

+N  =1.000e+00 NDS =1000. VNDS =-1.000e+00

+CBD =0.000e+00 CBS =0.000e+00CJ =3.375e-04
+CIJSW =4.125e-10 FC  =0.000e+00

+MJ  =4.100e-01 MIJSW =2.500e-01 TT =0.000e+00

+PB  =8.100e-01 PHP =8.100e-01

*

WORST CASE SPEED CONDITION

*  * ¥

* * k% FI@S***

+MOBMOD =1.000e+00 CAPMOD =2.000e+00

* *** Threshold voltage related model parameters ***

+K1 =1.222e+00

+K2 =-9.97e-02K3 =1.295e+01 K3B =-3.10e+00

+NCH =1.240e+17 VTHO =8.461e-01

+VOFF =-1.19e-01 DVTO =2.560e+00 DVT1 =7.295e-01
+DVT2 =-2.50e-01 KETA =6.525e-03

+PSCBEL1 =3.180e+08 PSCBE2 =5.590e-06

+DVTOW =-5.50e+00 DVT1W =1.627e+06 DVT2W =-1.08e-01



* *** Mobility related model parameters ***

+UA =3.224e-10UB =1.504e-19UC =1.535e-11

+U0 =4.443et+02

* *** Subthreshold related parameters ***

+DSUB =5.300e-01 ETAO =2.149e-04 ETAB =-3.12e-02
+NFACTOR=6.985e-01

* *** Saturation related parameters ***

+EM  =4.100e+07 PCLM =8.328e-01

+PDIBLC1=5.932e-03 PDIBLC2=1.754e-03 DROUT =1.140e-01
+A0 =5.696e-01 A1 =0.000e+00 A2 =1.000e+00
+PVAG =0.000e+00 VSAT =9.585e+04 AGS =5.431e-02
+B0 =1.488e-07B1 =0.000e+00 DELTA =1.000e-02
+PDIBLCB=-1.06e-01

* *** Geometry modulation related parameters ***

+WO0 =7.815e-07 DLC =1.621e-07

+DWC =1.349e-07 DWB =0.000e+00 DWG =0.000e+00
+LL  =0.000e+00 LW =0.000e+00 LWL =0.000e+00
+LLN =1.000e+00 LWN =1.000e+00 WL =0.000e+00
+WW  =-561e-15 WWL =0.000e+00 WLN =1.000e+00
+WWN =1.200e+00

* *** Temperature effect parameters ***

+AT =3.300et04 UTE =-1.80e+00

+KT1 =-4.20e-01 KT2 =2.200e-02 KT1L =0.000e+00
+UA1 =0.000e+00UB1 =0.000e+00 UC1 =0.000e+00
+PRT =0.000e+00

* *** Overlap capacitance related and dynamic model parameters ***
+CGDO =4.400e-10 CGSO =4.400e-10 CGBO =1.700e-10
+CGDL =0.000e+00 CGSL =0.000e+00 CKAPPA =6.000e-01
+CF =0.000e+00 ELM =5.000e+00

+XPART =1.000e+00 CLC =1.000e-15CLE =6.000e-01

* *** Parasitic resistance and capacitance related model parameters ***
+RDSW =1.484e+03

+CDSC =5.975e-04 CDSCB =2.693e-05 CDSCD =2.595e-05
+PRWB =0.000e+00 PRWG =0.000e+00 CIT =3.623e-05

* *** Process and parameters extraction related model parameters ***
+TOX =1.810e-08 NGATE =0.000e+00

+NLX =1.148e-08

+XL =1.170e-07 XW =-2.54e-07

* *** Substrate current related model parameters ***
+ALPHAO =0.000e+00 BETAO =3.000e+01

* *** Noise effect related model parameters ***

+AF =1.330et00 KF =1.040e-26 EF =1.000e+00

+NOIA =1.000e+20 NOIB =5.000e+04 NOIC =-1.40e-12
+NLEV =0

* *** Common extrinsic model parameters ***

+ACM =2

+RD =0.000e+00 RS =0.000et+00 RSH =5.000e+01
+RDC =0.000e+00 RSC =0.000e+00

+LINT =1.621e-07 WINT =1.349e-07

+LDIF =0.000e+00 HDIF =1.250e-06 WMLT =1.000e+00



+LMLT =1.000e+00 XJ =3.000e-07

+JS =2.000e-05JSW =0.000e+001S =0.000e+00
+N  =1.000e+00 NDS =1000. VNDS =-1.000e+00
+CBD =0.000e+00 CBS =0.000e+00 CJ =5.625e-04
+CISW =6.875e-10 FC  =0.000e+00

+MJ =4.100e-01 MISW =2.500e-01 TT =0.000e+00
+PB  =8.100e-01 PHP =8.100e-01

*

.MODEL MODP PMOS LEVEL=49
*

kkhkkkhkkkhkkkhkkhkkhkhkhkhhhhhhkhk%x%x SIMULATION
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* format : HSPICE

* model : MOSBSIM3v3

* process : CX[BWEQ]

* extracted : CXE 19974.1; 1999-07; ese(487)
* doc# 9933013 REV_C

* created : 1999-08-03

*

TYPICAL MEAN CONDITION

*  * X X

* k% FI@S***

+MOBMOD =1.000e+00 CAPMOD =2.000e+00

* *** Threshold voltage related model parameters ***

+K1 =5.597e-01

+K2 =4.770e-03 K3 =1.551e+01 K3B =-3.38e+00
+NCH =1.686e+16 VTHO =-8.09e-01

+VOFF =-1.28e-01 DVTO =5.016e+00 DVT1 =9.534e-01
+DVT2 =-2.34e-02 KETA =-4.03e-04

+PSCBEL1 =5.000e+09 PSCBE2 =1.000e-10

+DVTOW =3.803e-01 DVT1IW =2.420e+05 DVT2W =4.575e-03
* *** Mobility related model parameters ***

+UA =2.079e-09UB =1.490e-19UC =-6.22e-11

+U0 =1.795e+02

* *** Subthreshold related parameters ***

+DSUB =5.263e-01 ETAO =1.059e-01 ETAB =-9.81e-03
+NFACTOR=2.914e-01

* *** Saturation related parameters ***

+EM  =4.100e+07 PCLM =3.602e+00
+PDIBLC1=1.000e-04 PDIBLC2=1.000e-30 DROUT =5.649e-01
+A0 =1.051e+t00 A1 =0.000et00A2 =1.000e+00
+PVAG =0.000e+00 VSAT =1.492e+05AGS =1.817e-01
+B0 =1.291e-07B1 =0.000e+00 DELTA =1.000e-02
+PDIBLCB=-1.00e+00

* *** Geometry modulation related parameters ***

PARAMETERS



+WO0 =1.000e-06 DLC =3.251e-08

+DWC =1.741e-07 DWB =0.000e+00 DWG =0.000e+00
+LL  =0.000e+00 LW  =0.000e+00 LWL =0.000e+00
+LLN =1.000e+00 LWN =1.000e+00 WL =0.000e+00
+WW  =-599e-15 WWL =0.000e+00 WLN =1.000e+00
+WWN =1.200e+00

* *** Temperature effect parameters ***

+AT =3.300e+04 UTE =-1.40e+00

+KT1 =-540e-01 KT2 =2.200e-02 KT1L =0.000e+00
+UA1 =0.000e+00UB1 =0.000e+00 UC1 =0.000e+00
+PRT =0.000e+00

* *** Overlap capacitance related and dynamic model parameters ***
+CGDO =3.400e-10 CGSO =3.400e-10 CGBO =1.400e-10
+CGDL =0.000e+00 CGSL =0.000e+00 CKAPPA =6.000e-01
+CF =0.000e+00 ELM =5.000e+00

+XPART =1.000e+00 CLC =1.000e-15CLE =6.000e-01

* *** Parasitic resistance and capacitance related model parameters ***
+RDSW =1.372e+03

+CDSC =1.598e-03 CDSCB =3.354e-04 CDSCD =0.000e+00
+PRWB =0.000e+00 PRWG =0.000e+00 CIT =3.500e-04

* *** Process and parameters extraction related model parameters ***
+TOX =1.700e-08 NGATE =0.000e+00

+NLX =4.410e-07

+XL =0.000e+00 XW  =0.000e+00

* *** Substrate current related model parameters ***
+ALPHAO =0.000e+00 BETAO =3.000e+01

* *** Noise effect related model parameters ***

+AF =1.220et00 KF =3.900e-29 EF =1.000e+00
+NOIA =1.000e+20 NOIB =5.000e+04 NOIC =-1.40e-12
+NLEV =0

* *** Common extrinsic model parameters ***

+ACM =2

+RD =0.000e+00 RS =0.000et+00 RSH =5.500e+01
+RDC =0.000e+00 RSC =0.000e+00

+LINT =3.251e-08 WINT =1.741e-07

+LDIF =0.000e+00 HDIF =1.250e-06 WMLT =1.000e+00
+LMLT =1.000e+00 XJ =3.000e-07

+JS =2.000e-05JSW =0.000e+001S =0.000e+00

+N  =1.000e+00 NDS =1000. VNDS =-1.000e+00

+CBD =0.000e+00 CBS =0.000e+00CJ =6.500e-04
+CJSW =5.000e-10 FC  =0.000e+00

+MJ  =4.600e-01 MJSW =3.100e-01 TT =0.000e+00
+PB  =8.600e-01 PHP =8.600e-01

*

WORST CASE POWER CONDITION

*  * ¥

* **x % FI@S***



+MOBMOD =1.000e+00 CAPMOD =2.000e+00

* *** Threshold voltage related model parameters ***

+K1 =5.215e-01

+K2 =1.233e-04 K3 =1.551e+01 K3B =-3.38e+00

+NCH =1.475e+16 VTHO =-6.69e-01

+VOFF =-1.28e-01 DVTO =5.016e+00 DVT1 =9.534e-01
+DVT2 =-2.34e-02 KETA =-4.03e-04

+PSCBE1 =5.000e+09 PSCBE2 =1.000e-10

+DVTOW =3.803e-01 DVT1W =2.420e+05 DVT2W =4.575e-03
* *** Mobility related model parameters ***

+UA =2.079e-09UB =1.490e-19UC =-6.22e-11

+U0 =2.078et+02

* *** Subthreshold related parameters ***

+DSUB =5.263e-01 ETAO =1.059e-01 ETAB =-9.81e-03
+NFACTOR=2.914e-01

* *** Saturation related parameters ***

+EM  =4.100e+07 PCLM =3.602e+00

+PDIBLC1=1.000e-04 PDIBLC2=1.000e-30 DROUT =5.649e-01
+A0 =1.051e+t00 A1 =0.000et00A2 =1.000e+00

+PVAG =0.000e+00 VSAT =1.492e+05AGS =1.817e-01
+B0 =1.291e-07B1 =0.000e+00 DELTA =1.000e-02
+PDIBLCB=-1.00e+00

* *** Geometry modulation related parameters ***

+WO0 =1.000e-06 DLC =3.251e-08

+DWC =1.741e-07 DWB =0.000e+00 DWG =0.000e+00
+LL  =0.000e+00 LW =0.000e+00 LWL =0.000e+00

+LLN =1.000e+00 LWN =1.000e+00 WL =0.000e+00
+WW  =-599e-15 WWL =0.000e+00 WLN =1.000e+00
+WWN =1.200e+00

* *** Temperature effect parameters ***

+AT =3.300et+04 UTE =-1.40e+00

+KT1 =-5.40e-01 KT2 =2.200e-02 KT1L =0.000e+00

+UA1 =0.000e+00UB1 =0.000e+00 UC1 =0.000e+00
+PRT =0.000e+00

* *** Overlap capacitance related and dynamic model parameters ***
+CGDO =2.500e-10 CGSO =2.500e-10 CGBO =1.100e-10
+CGDL =0.000e+00 CGSL =0.000e+00 CKAPPA =6.000e-01
+CF =0.000e+00 ELM =5.000e+00

+XPART =1.000e+00 CLC =1.000e-15CLE =6.000e-01

* *** Parasitic resistance and capacitance related model parameters ***
+RDSW =1.372e+03

+CDSC =1.598e-03 CDSCB =3.354e-04 CDSCD =0.000e+00
+PRWB =0.000e+00 PRWG =0.000e+00 CIT =3.500e-04

* *** Process and parameters extraction related model parameters ***
+TOX =1.590e-08 NGATE =0.000e+00

+NLX =4.410e-07

+XL =-9.67e-08 XW =3.050e-07

* *** Substrate current related model parameters ***
+ALPHAO =0.000e+00 BETAO =3.000e+01

* *** Noise effect related model parameters ***



+AF =1.220et00 KF =3.900e-29 EF =1.000e+00
+NOIA =1.000e+20 NOIB =5.000e+04 NOIC =-1.40e-12
+NLEV =0

* *** Common extrinsic model parameters ***

+ACM =2

+RD =0.000e+tO0 RS =0.000e+00 RSH =4.000e+01
+RDC =0.000e+00 RSC =0.000e+00

+LINT =3.251e-08 WINT =1.741e-07

+LDIF =0.000e+00 HDIF =1.250e-06 WMLT =1.000e+00
+LMLT =1.000e+00 XJ =3.000e-07

+JS =2.000e-05JSW =0.000e+001S =0.000e+00

+N  =1.000e+00 NDS =1000. VNDS =-1.000e+00
+CBD =0.000e+00 CBS =0.000e+00CJ =4.875e-04
+CJSW =3.750e-10 FC  =0.000e+00

+MJ =4.600e-01 MIJSW =3.100e-01 TT =0.000e+00
+PB  =8.600e-01 PHP =8.600e-01

*

WORST CASE SPEED CONDITION

* % X X ¥

*k* FI@S***

+MOBM OD =1.000e+00 CAPMOD =2.000e+00

* *** Threshold voltage related model parameters ***
+K1 =6.111e-01

+K2 =1.088e-02 K3 =1.551et+t01 K3B =-3.38e+00
+NCH =1.897e+16 VTHO =-8.69e-01

+VOFF =-1.28e-01 DVTO =5.016e+00 DVT1 =9.534e-01
+DVT2 =-2.34e-02 KETA =-4.03e-04

+PSCBEL1 =5.000e+09 PSCBE2 =1.000e-10

+DVTOW =3.803e-01 DVT1W =2.420e+05 DVT2W =4.575e-03
* *** Mobility related model parameters ***

+UA =2.079e-09UB =1.490e-19UC =-6.22e-11

+U0 =1.729e+02

* *** Subthreshold related parameters ***

+DSUB =5.263e-01 ETAO =1.059e-01 ETAB =-9.81e-03
+NFACTOR=2.914e-01

* *** Saturation related parameters ***

+EM  =4.100e+07 PCLM =3.602e+00
+PDIBLC1=1.000e-04 PDIBLC2=1.000e-30 DROUT =5.649e-01
+A0 =1.051etO0Al1 =0.000e+00A2 =1.000e+00
+PVAG =0.000e+00 VSAT =1.492e+05AGS =1.817e-01
+B0 =1.291e-07B1 =0.000et+00 DELTA =1.000e-02
+PDIBLCB=-1.00e+00

* *** Geometry modulation related parameters ***

+WO0 =1.000e-06 DLC =3.251e-08

+DWC =1.741e-07 DWB =0.000e+00 DWG =0.000e+00
+LL  =0.000e+00 LW =0.000e+00 LWL =0.000e+00
+LLN =1.000e+00 LWN =1.000e+00 WL =0.000e+00
+WW  =-599e-15 WWL =0.000e+00 WLN =1.000e+00



+WWN =1.200e+00

* *** Temperature effect parameters ***

+AT =3.300et04 UTE =-1.40e+00

+KT1 =-5.40e-01 KT2 =2.200e-02 KT1L =0.000e+00
+UA1 =0.000e+00 UB1 =0.000e+00 UC1 =0.000e+00
+PRT =0.000e+00

* *** Overlap capacitance related and dynamic model parameters ***
+CGDO =4.400e-10 CGSO =4.400e-10 CGBO =1.700e-10
+CGDL =0.000e+00 CGSL =0.000e+00 CKAPPA =6.000e-01
+CF =0.000et+00 ELM =5.000e+00

+XPART =1.000e+00 CLC =1.000e-15CLE =6.000e-01

* *** Parasitic resistance and capacitance related model parameters ***
+RDSW =1.372e+03

+CDSC =1.598e-03 CDSCB =3.354e-04 CDSCD =0.000e+00
+PRWB =0.000e+00 PRWG =0.000e+00 CIT =3.500e-04

* *** Process and parameters extraction related model parameters ***
+TOX =1.810e-08 NGATE =0.000e+00

+NLX =4.410e-07

+XL =1433e-07 XW =-2.95e-07

* *** Substrate current related model parameters ***
+ALPHAO =0.000e+00 BETAO =3.000e+01

* *** Noise effect related model parameters ***

+AF  =1.220e+tO0 KF =3.900e-29 EF  =1.000e+00

+NOIA =1.000e+20 NOIB =5.000e+04 NOIC =-1.40e-12
+NLEV =0

* *** Common extrinsic model parameters ***

+ACM =2

+RD =0.000et00 RS =0.000et00 RSH =7.000e+01
+RDC =0.000e+00 RSC =0.000et+00

+LINT =3.251e-08 WINT =1.741e-07

+LDIF =0.000e+00 HDIF =1.250e-06 WMLT =1.000e+00
+LMLT =1.000e+00 XJ =3.000e-07

+JS =2.000e-05JSW =0.000e+001S =0.000e+00

+N  =1.000e+00 NDS =1000.VNDS =-1.000e+00

+CBD =0.000e+00 CBS =0.000et00 CJ =8.125e-04
+CISW =6.250e-10 FC  =0.000e+00

+MJ =4.600e-01 MIJSW =3.100e-01 TT =0.000e+00

+PB  =8.600e-01 PHP =8.600e-01

*
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Abstract

In this thesis a new architecture in Integrated Filter Design is introduced.
The architecture is based on Feed forward Neural Network structures.
Artificia neural networks are distributed parallel systems with very low
sengitivity to the parameters, i.e. synaptic weights between network layers.
The network is also potentialy high speed, because the computation layers
are small in number.

To implement this new and innovative idea, a chip strategy is presented.
Different functional blocks and circuits have been designed and simulated in
0.8 um CMOS process in typical, worse power, and worse speed conditions.
The designed circuits include: S&H, Gm, synapse with four quantized
weights, a digital block to store synapse weights, current copier and other
required circuits to implement the designed chip strategy. The layout of
designed circuits is drawn and post layout simulations prove the excellent
performance of these circuits in al conditions. The chip of this filter is
fabricated and the test results show the success of thisidea.

Keywords. Discrete-time filter, Feed forward Neura network, Integrated
circuit, Current mode, Chip strategy, Layout
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