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DC Analyze of Differential Amplifiers
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Verp — V 1
Veg + 2IgReg — Vee =0 Then Ig = —EER—BE Ic =arlE Iy = ﬁ—c
EE F

Veer= Vs JEIIRTY Ver= Ve = Vee — IcRe :d! L,,sﬁ‘-‘“é Cnrazxll (e S e ezl -
Vop = Ve — Ve = 0V thegias 05 sl | gyl s sloliall o) pieial| dal e -
Example: Find the Q-points plus V_.and / for the differential amplifier /#

V=V, =15V,R,.=75KE2 R =75 kE2 and B, =100.
Active region operation with V., = 0.7V, V, =00
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DC Analyze of Differential Amplifiers e A o Lt | Al sadiwnd | St
+Ve Example: Find the Q-points plus V_.and / for the differential amplifier /#
T | V=V, =15V, R =75KED R.= 75 K€D and B, = 100.
Active region operation with V,, = 0.7V, V, =00

Vee — Vae _ (15-07)V
2Rex 2(75x 10°Q)
100

h‘: = IIFIE = mff =044 j.LA.

Ic 944 pA
Br 100
Ve=15—IcR-=15V—-(944 x 1073 A)(7.5x 10*° Q) =792V

Ig =

=053 A

Ip = = 0.944 pA

Ve Vee=Ve—Ve=T792V—-(-0.7V)=8.62V

ol el | Joletd DC 8 ypoiwd | 28IKL1 5yl

) Because of the circuit symmetry, both transistors in the differential amp/iﬁer are

biased ar a Q-point of (94.4 UA, 8.62 V) with IS = 0.944 LUA and VC = 7.92 V.
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1- Definition of differential-mode

(v.,) input voltages.

o) JSCEJ1 389 8yalls common-mode input (v, ) AL (5ol oo - ¥

2- Definition of the + "~ N v + vy
common-mode (v, ). ) ) ic = = 2_
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A4z = differential-mode gain
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AC Analyze of Differential Amplifiers

Differential-mode Gain and Input Resistance
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