Mode différentiel

* Filename="diffvid.cir" 

 * MOS Diff Amp with Current Mirror Load 

 *DC Transfer Characteristics vs VID 

 VID 7 0 DC 0V AC 1V 

 E+ 1 10 7 0 0.5 

 E- 2 10 7 0 -0.5 

 VIC 10 0 DC 0.65V 

 VDD 3 0 DC 2.5VOLT 

 VSS 4 0 DC -2.5VOLT 

 M1 5 1 8 8 NMOS1 W=9.6U L=5.4U 

 M2 6 2 8 8 NMOS1 W=9.6U L=5.4U 

 M3 5 5 3 3 PMOS1 W=25.8U L=5.4U 

 M4 6 5 3 3 PMOS1 W=25.8U L=5.4U 

 M5 8 9 4 4 NMOS1 W=21.6U L=1.2U 

 M6 9 9 4 4 NMOS1 W=21.6U L=1.2U 

 IB 3 9 220UA 

 .MODEL NMOS1 NMOS VTO=1 KP=40U 

 + GAMMA=1.0 LAMBDA=0.02 PHI=0.6 

 + TOX=0.05U LD=0.5U CJ=5E-4 CJSW=10E-10 

 + U0=550 MJ=0.5 MJSW=0.5 CGSO=0.4E-9 CGDO=0.4E-9 

 .MODEL PMOS1 PMOS VTO=-1 KP=15U 

 + GAMMA=0.6 LAMBDA=0.02 PHI=0.6 

+ TOX=0.05U LD=0.5U CJ=5E-4 CJSW=10E-10 

 + U0=200 MJ=0.5 MJSW=0.5 CGSO=0.4E-9 CGDO=0.4E-9 

 .DC VID -2.5 2.5 0.05V 

 .TF V(6) VID 

 .PROBE 

 .END 
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V(6)/VID =  3.347E+01

INPUT RESISTANCE AT VID =  1.000E+20

OUTPUT RESISTANCE AT V(6) =  2.423E+05

Par le calcul, on peut vérifier ses résultats:
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sachant que
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en injectant dans l’expression suivante :
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En ce qui concerne la résistance de sortie ROUT :
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Mesure de la plage d’entrée en mode commun

* Filename="diffvic.cir" 

 * MOS Diff Amp with Current Mirror Load 

 *DC Transfer Characteristics vs VIC 

 VID 7 0 DC 0V 

 E+ 1 10 7 0 0.5 

 E- 2 10 7 0 -0.5 

 VIC 10 0 DC 0V 

 VDD 3 0 DC 2.5VOLT 

 VSS 4 0 DC -2.5VOLT 

 M1 5 1 8 8 NMOS1 W=9.6U L=5.4U 

 M2 6 2 8 8 NMOS1 W=9.6U L=5.4U 

 M3 5 5 3 3 PMOS1 W=25.8U L=5.4U 

 M4 6 5 3 3 PMOS1 W=25.8U L=5.4U 

 M5 8 9 4 4 NMOS1 W=21.6U L=1.2U 

 M6 9 9 4 4 NMOS1 W=100.8U L=3.6U 

 M7 9 9 3 3 PMOS1 W=3.6U L=3.6U 

 .MODEL NMOS1 NMOS VTO=1 KP=40U 

 + GAMMA=1.0 LAMBDA=0.02 PHI=0.6 

 + TOX=0.05U LD=0.5U CJ=5E-4 CJSW=10E-10 

 + U0=550 MJ=0.5 MJSW=0.5 CGSO=0.4E-9 CGDO=0.4E-9 

 .MODEL PMOS1 PMOS VTO=-1 KP=15U 

 + GAMMA=0.6 LAMBDA=0.02 PHI=0.6 

 + TOX=0.05U LD=0.5U CJ=5E-4 CJSW=10E-10 

 + U0=200 MJ=0.5 MJSW=0.5 CGSO=0.4E-9 CGDO=0.4E-9 

 .OP 

 .DC VIC -2.5 2.5 0.05V 

 .TF V(6) VIC 

 .PROBE 

 .END 
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sachant que :
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Réponse en fréquence – mode différentiel

* Filename="diffreq.cir" 

 * MOS Diff Amp with Current Mirror Load 

 *DC Transfer Characteristics vs VID 

 VID 7 0 DC 0V AC 1V 

 E+ 1 10 7 0 0.5 

 E- 2 10 7 0 -0.5 

 VIC 10 0 DC 0.65V 

 VDD 3 0 DC 2.5VOLT 

 VSS 4 0 DC -2.5VOLT 

 M1 5 1 8 8 NMOS1 W=9.6U L=5.4U 

 M2 6 2 8 8 NMOS1 W=9.6U L=5.4U 

 M3 5 5 3 3 PMOS1 W=25.8U L=5.4U 

 M4 6 5 3 3 PMOS1 W=25.8U L=5.4U 

 M5 8 9 4 4 NMOS1 W=21.6U L=1.2U 

 M6 9 9 4 4 NMOS1 W=100.8U L=3.6U 

 M7 9 9 3 3 PMOS1 W=3.6U L=3.6U 

 .MODEL NMOS1 NMOS VTO=1 KP=40U 

 + GAMMA=1.0 LAMBDA=0.02 PHI=0.6 

 + TOX=0.05U LD=0.5U CJ=5E-4 CJSW=10E-10 

 + U0=550 MJ=0.5 MJSW=0.5 CGSO=0.4E-9 CGDO=0.4E-9 

 .MODEL PMOS1 PMOS VTO=-1 KP=15U 

 + GAMMA=0.6 LAMBDA=0.02 PHI=0.6 

 + TOX=0.05U LD=0.5U CJ=5E-4 CJSW=10E-10 

 + U0=200 MJ=0.5 MJSW=0.5 CGSO=0.4E-9 CGDO=0.4E-9 

 .AC DEC 100 1HZ 100000GHZ 

 .PROBE 

 .END 
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Réponse en fréquence – mode commun

* Filename="diffreqc.cir" 

 * MOS Diff Amp with Current Mirror Load 

 *DC Transfer Characteristics vs VIC 

 VID 7 0 DC 0V 

 E+ 1 10 7 0 0.5 

 E- 2 10 7 0 -0.5 

 VIC 10 0 DC 0.65V AC 1V 

 VDD 3 0 DC 2.5VOLT 

 VSS 4 0 DC -2.5VOLT 

 M1 5 1 8 8 NMOS1 W=9.6U L=5.4U 

 M2 6 2 8 8 NMOS1 W=9.6U L=5.4U 

 M3 5 5 3 3 PMOS1 W=25.8U L=5.4U 

 M4 6 5 3 3 PMOS1 W=25.8U L=5.4U 

 M5 8 9 4 4 NMOS1 W=21.6U L=1.2U 

 M6 9 9 4 4 NMOS1 W=100.8U L=3.6U 

 M7 9 9 3 3 PMOS1 W=3.6U L=3.6U 

 .MODEL NMOS1 NMOS VTO=1 KP=40U 

 + GAMMA=1.0 LAMBDA=0.02 PHI=0.6 

 + TOX=0.05U LD=0.5U CJ=5E-4 CJSW=10E-10 

 + U0=550 MJ=0.5 MJSW=0.5 CGSO=0.4E-9 CGDO=0.4E-9 

 .MODEL PMOS1 PMOS VTO=-1 KP=15U 

 + GAMMA=0.6 LAMBDA=0.02 PHI=0.6 

 + TOX=0.05U LD=0.5U CJ=5E-4 CJSW=10E-10 

 + U0=200 MJ=0.5 MJSW=0.5 CGSO=0.4E-9 CGDO=0.4E-9 

 .AC DEC 100 1HZ 100000GHZ 

 .PROBE 

 .END 
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