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5 Voltage-Divider Configuration 

The popular voltage-divider configuration for BJTs can also be applied to JFETs as 

demonstrated in Fig. 21. 

 

Substituting the ac equivalent model for the JFET results in the configuration of Fig. 22. 

Replacing the dc supply VDD by a short-circuit equivalent has grounded one end of R1 

and RD. Since each network has a common ground, R1 can be brought down in parallel 

with R2 as shown in Fig. 23. RD can also be brought down to ground, but in the output 

circuit across rd. The resulting ac equivalent network now has the basic format of some 

of the networks already analyzed. 

Zi R1 and R2 are in parallel with the open-circuit equivalence of the JFET, resulting in 

 

Zo Setting Vi = 0 V sets Vgs and gmVgs to zero, and 
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Note that the equations for Zo and Av are the same as obtained for the fixed-bias and 

selfbias (with bypassed RS) configurations. The only difference is the equation for Zi, 

which is now sensitive to the parallel combination of R1 and R2.  

6 Common-Gate Configuration 

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

Fig. 24, which parallels the common-base configuration employed with BJT transistors. 

Substituting the JFET equivalent circuit results in Fig. 25. Note the continuing requirement 

that the controlled source gmVgs 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 input 

terminals is no longer RG, but the resistor RS connected from 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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phase relationship The fact that Av is a positive number will result in an in-phase 

relationship between Vo and Vi for the common-gate configuration. 
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Example 9 demonstrates that even though the condition rd Ú 10RD was not satisfied, the 

results for the parameters given were not significantly different using the exact and 

approximate equations. In fact, in most cases, the approximate equations can be used to 

find a reasonable idea of particular levels with a reduced amount of effort. 
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7 Source-Follower (Common-Drain) Configuration 

The JFET equivalent of the BJT emitter-follower configuration is the source-follower 

configuration of Fig. 28. Note that the output is taken off the source terminal and, when 

the dc supply is replaced by its short-circuit equivalent, the drain is grounded (hence, the 

terminology common-drain).  

Substituting the JFET equivalent circuit results in the configuration of Fig. 29. The 

controlled source and the internal output impedance of the JFET are tied to ground at one 

end and RS on the other, with Vo across RS. Since gmVgs, rd, and RS are connected to 

 

 

 

 

 

 

 

 

 

 

the same terminal and ground, they can all be placed in parallel as shown in Fig. 30. The 

current source reversed direction, but Vgs is still defined between the gate and source 

terminals. 
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8 Depletion-Type MOSFETs 

The fact that Shockley’s equation is also applicable to depletion-type MOSFETs (D-

MOSFETs) results in the same equation for gm. In fact, the ac equivalent model for D 

MOSFETs shown in Fig. 33 is exactly the same as that employed for JFETs, as shown in 

Fig. 8. The only difference offered by D-MOSFETs is that VGSQ can be positive for n-

channel devices and negative for p-channel units. The result is that gm can be greater than 

gm0, as demonstrated by the example to follow. The range of rd is very similar to that 

encountered for JFETs. 
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9 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. 36. The ac small-signal equivalent circuit of 

either device is shown in Fig. 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 

gateto- 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 

 

 

 

10 E-MOSFET Voltage-Divider Configuration 

The last E-MOSFET configuration to be examined in detail is the voltage-divider network 

of Fig. 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. 42, which is exactly the same as Fig. 23. The result is that Eqs. (28) through (32) are 

applicable, as listed below for the E-MOSFET. 
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