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QUIZ NO. 10 - SOLUTION

(Average Score = 7.0/10 for only those who took the quiz.)

A BIT transistor amplifier is shown. If g, =
100mA/V, r_ = 1k, C;; =1pF,and C_=

20pF, find numerical values for the midband
gain (MBG) and the upper -3dB frequency
().

Vee

Rc=
5kQ Cy=1pF

Solution

Midband gain: Small signal model-

1kQ)
2.
1k Vn 5 Vout
10
MGB = (0. 5)( =-125 VIV R=1kO. Cu= 1pF
AT L °
High frequency response: Cr=_L
1.) Use the Miller approach. ® 20pF T gmVie
y - 2.5kQ o
V_o = -g,/(2.5kQ) = 250 FO2Q10S1A
n

Ceq =C,+ (251)Cﬂ= 20pf + 251-1pF = 271pF andReq = 1KIIIK = 500Q

1
Wy =500271pF = 7-38x10° rads/sec = f;;= 1.175 MHz

2.) Open-Circuit Time Constant Approach.
Reqr= R llrp= 5000
Ry =7 See model.

v, = Vo + (i4g,Vp2.5kQ

= Vp(1+g,2.5kQ) + i, 2.5kQ

= I, (Rllrp(1+ g,,2.5k€2) + i, 2.5kQ

F02Q10S1B

vy
Ry =7 = 0.5k€Q(251) + 2.5kQ = 128kQ

1 10
6
Oy = RCTL'C +RC,UC;; 0.5x20 + 128x1 = = 7.246x10° rads/sec. = fH-— 1.15 MHz

The open-circuit time constant approach agrees reasonably well with the Miller approach.
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Low frequency response (Not required): Small signal model-

Use the superposition approach which will be 1UF
exact because C; and C, are electrically

+ Vo oo
o T
isolated. Vr

Cy: A bypass capacitor. -

o
1
Zero = ———'_5ka100“13 = 2 rads/sec Pole =

1

1
2KkO =T00uF-19.7 = 507 rads/sec
100pF [‘m IISKQJ

C,: A coupling capacitor. (Zero is at origin)

1
Zero =0 rads/sec  Pole = THUE(SKQ+5K0Y) = 100 rads/sec

©, =N(507)2 + (100)2 - 2(2)2 = 517 rads/sec = f, = 82.3 Hz




