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QUIZ NO. 7 - SOLUTION

(Average score = 6.0/10 of those taking the quiz)

Assume that Q1 and Q2 and the resistors RC  and
RE of the differential amplifier shown are
matched.   If βF = 100,  Vt = 25mV,and VA = ∞,
find (a.) Find the numerical value of vC1/vid
where vid = v1 – v2.  (Hint: assume node x is at ac
ground.)  (b.) Find the numerical value of the
differential input resistance defined as,

Rid = vid /iin
when v1 = 0.5vid  and v2 = -0.5vid    (c.)  Find the
numerical value of vC1/vcm where vcm = v1 = v2.

Solution

a.)  Simplifying the circuit for
differential mode analysis
gives the model shown.
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20mS = 5kΩ

Ri1 = rπ1 + (1+β)RE = 5kΩ + (101)1kΩ = 106kΩ
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Ri1
 = 

-βRC
2Ri1

 = 
-100·10kΩ
2·106kΩ  = -4.717 V/V

b.) Rid = 
vid
iin

 = 2 
vid

2ib1
 = 2 

vid/2
ib1

 = 2Rid = 2(106kΩ) = 212kΩ

c.) The common mode gain is zero because the
resistance of the IEE current source (REE) is
infinite.  This is illustrated in the circuit shown
for the common mode analysis.
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