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SYMBOLS:

PARAMS:

TRIODE REGION:

VGS is negative when PFET on

triode region

SATURATION:

VDS is negative when PFET on

saturation

MODEL: DC PMOS FET

symbol DC triode region DC saturation

MODEL: small signal (orAC) PMOS FET

symbol AC model AC model with Early effect
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AC MODEL:

VOV,p is negative when PFET on

numerator and denominator are negative

CHANNEL MODULATION:
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Symbols:	



Params:	

TexMaths12§display§k_p = k_p^\prime \frac{W}{L} = \mu_p C_{ox} \frac{W}{L}§svg§600§FALSE§                                      	TexMaths12§display§V_{TH} < 0§svg§600§FALSE§            

Triode Region:	

TexMaths12§display§0 < (-V_{DS}) < (-V_{GS}) - (-V_{TH})§svg§600§FALSE§                                              		VGS is negative when PFET on

TexMaths12§display§I_{Dp,tri} = -k_p \left[ 2(V_{GS} - V_{TH})V_{DS} - V_{DS}^2 \right]§svg§600§FALSE§                                                                	triode region

Saturation:	

TexMaths12§display§(-V_{DS}) > (-V_{GS}) - (-V_{TH}) > 0§svg§600§FALSE§                                              		VDS is negative when PFET on

TexMaths12§display§I_{Dp,sat} = -\frac{k_p}{2} (V_{GS} - V_{TH})^2(1 - \lambda (V_{DS}))§svg§600§FALSE§                                                                    	saturation

Model:	DC PMOS FET



	symbol	DC triode region	DC saturation

Model:	small signal (orAC) PMOS FET



	symbol	AC model	AC model with Early effect

AC Model:	

TexMaths12§display§g_m = -k_p V_{OV,p}§svg§600§FALSE§                        		VOV,p is negative when PFET on

TexMaths12§display§g_m = \frac{2 I_{D,p}}{V_{GS} - V_{TH}}§svg§600§FALSE§                                  		numerator and denominator are negative

TexMaths12§display§g_m = \sqrt{2 k_p (-I_{D,p})}§svg§600§FALSE§                                		TexMaths12§display§I_{D,p} < 0§svg§600§FALSE§              

Channel Modulation:	

TexMaths12§display§r_{o,p} \approx -\frac{1}{\lambda I_{D,p}}§svg§600§FALSE§                            			TexMaths12§display§I_{D,p} < 0§svg§600§FALSE§              

 TexMaths12§display§r_{o,p} \approx -\frac{V_A}{I_{D,p}}§svg§600§FALSE§                            			TexMaths12§display§I_{D,p} < 0§svg§600§FALSE§              



Ref:	Behzad Razavi, Fundamentals of Microelectronics with Robotics and Bioengineering Applications, 3rd Ed., Enhanced eText, New York, NY: Wiley, 2021.  ISBN: 9781119694397

	Adel S. Sedra and Kenneth C. Smith, Microelectronic Circuits, 5th Ed., New York, NY: Oxford University Press, 2004.

