
 

E-Mail Zeyad.Taha.yaseen@uomus.edu.iq 

 

 COMMON-GATE CONFIGURATION 

The last JFET configuration to be analyzed in detail is the common-gate configuration of Fig. 

8.24, which parallels the common-base configuration employed with BJT transistors. 

Substituting the JFET equivalent circuit results in Fig. 8.25. Note the continuing requirement 
that the controlled source gm Vgs be connected from drain to source with rd in parallel. The 

isolation between input and output circuits has obviously been lost since the gate terminal is now 

connected to the common ground of the network, and the controlled current source is connected 

directly from drain to source. In addition, the resistor connected between the input terminals is 

no longer $R_G$, but the resistor $R_S$ connected from the source to ground. Note also the 
location of the controlling voltage Vgs and the fact that it appears directly across the resistor RS 
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ENHANCEMENT-TYPE MOSFETs 

The enhancement-type MOSFET (E-MOSFET) can be either an n-channel (nMOS) or p-channel 

(pMOS) device, as shown in Fig. 8.36. The ac small-signal equivalent circuit of either device is 

shown in Fig. 8.36, revealing an open-circuit between gate and drain–source channel and a 

current source from drain to source having a magnitude dependent on the gate-to-source voltage. 

There is an output impedance from drain to source, rd, which is usually provided on specification 

sheets as a conductance, gos, or admittance, yos. The device transconductance gm is provided 

on specification sheets as the forward transfer admittance yfs.In our analysis of JFETs, an 

equation for gm was derived from Shockley’s equation. For E-MOSFETs, the relationship 

between output current and controlling voltage is defined by: 
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E-MOSFET DRAIN-FEEDBACK CONFIGURATION 
The E-MOSFET drain-feedback configuration appears in Fig. 8.37. Recall from dc 

calculations that 𝑅𝐺 could be replaced by a short-circuit equivalent since 𝐼𝐺 = 0 A and 

therefore 

𝑉𝑅𝐺 
= 0 V. 

However, for ac situations, it provides an important high impedance between 𝑉𝑜 and 𝑉𝑖. 

 

Otherwise, the input and output terminals would be connected directly and 𝑉𝑜 = 𝑉𝑖. 
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Substituting the ac equivalent model for the device results in the network of Fig. 

8.38. 

Note that 𝑅𝐹 is not within the shaded area defining the equivalent model of the device, 

but does provide a direct connection between input and output circuits. 
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E-MOSFET VOLTAGE-DIVIDER CONFIGURATION 
The last E-MOSFET configuration to be examined in detail is the voltage-divider network 

of Fig. 8.41. The format is exactly the same as appearing in a number of earlier 

discussions. 

Substituting the ac equivalent network for the E-MOSFET results in the configuration of 

Fig. 8.42, which is exactly the same as Fig. 8.23. The result is that Eqs. (8.28) through 

(8.32) are applicable, as listed below for the E-MOSFET. 
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