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Discussion Outline

• 4-Resistor Biased Transistors

• Small signal parameters

• High frequency performance & Device structures

• PNP BJT & PMOS

• Miller Capacitor
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4-Resistor Biased Transistors
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• Know how to derive all the currents and 
voltages within the circuit

• Know how properties of BJT affects the 
bias point

• Know small signal model



4-Resistor Biased Transistors
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• Know how to derive all the currents and 
voltages within the circuit

• Know how properties of MOSFET affects
the bias point

• Know small signal model



Small signal model
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• Hybrid Pi model vs. T model
• MOSFET vs. BJT

• Know the derivation of 𝑔𝑚 and 𝑟𝑜 of a general device, or read them off given graphs
• Know the derivation of 𝑟𝜋, 𝑟𝑒, 𝐶𝜋, 𝐶𝜇, 𝐶𝐺𝑆, 𝐶𝐷𝑆



Small signal model
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High frequency performance & 
Device structures
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Complete Hybrid- PI model
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OCTC & SCTC
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OCTC & SCTC
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Exercise
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𝛽 = 200
𝑉𝐴 = 200𝑉

𝐾𝑃 = 1𝑚𝐴/(𝑉 ∙ 𝑠)
𝑉𝑇𝑃 = −3𝑉



Exercise
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𝛽 = 200
𝑉𝐴 = 200𝑉

𝐾𝑃 = 1𝑚𝐴/(𝑉 ∙ 𝑠)
𝑉𝑇𝑃 = −3𝑉



Exercise
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𝐿𝑑 = 10𝜇𝑚, 𝐿𝑜𝑣 = 1𝜇𝑚, 𝑊 = 100𝜇𝑚
𝐶𝑂𝑋 = 1𝑓𝐹/𝜇𝑚2

𝐶𝑗𝑐,0 = 4𝑝𝐹, 𝐶𝑗𝑒,0 = 4𝑝𝐹, 𝜏𝐹 = 200𝑝𝑠

𝜑𝑗𝑐 = 0.8𝑉, 𝜑𝑗𝑒 = 0.9𝑉



Inspection Analysis
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Miller Capacitor
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