GTU - Elektronit Miihendicligi

Elektronit 11

Feedback Amplifier Examples

Original notes: Ders13.pdf

UYARI  Bu belge, el yazisi ders notlarindan Clavde (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistir; hata veya eksik igerebilir. Litfen orijinal notlari ve ders
kaynaklarini esas alin.

NOTICE This document was transcribed from handwritten lecture notes with the help of
Claude (Anthropic). It is meant as a supplementary resource and may contain errors or
omissions. Always check against the original notes and official course material.

1— Example
Analyze the circuit given below (Transconductance Amplifier) (Series-Series)
Io V.
Ic1 = 0,6 MA, Ico = TmA, Iz = 4mA  [B =100, ro = 0]  Find A, B, Ar = 7" 7"
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original drawing, p. 1
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original drawing, p. 1
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Tclaude notu: muhtemelen 160 mS olmali (4mA[25mV; rr3 = 0,625k ile tutarli).

Clavde ile dijitallestirildi -
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= —-24mS v X 2,5k x 9k
= 11,5k
Vo = =47 v
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Io = 9m3 Vaz + ﬁ ()20 (1) + O,621<)
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original drawing, p. 2

Ix = =9m V2
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R; = 4,2k + 838 x 100
Ri = 4,2k + 8,8k = 13kQ
Sk + 0,62k

= + — =
Ro = 83 100 144,2Q

Ryo = 600 Q)

Ri=(1+AB)R; = 1086 Q
Ror= (1+AB)R, = 21209:Q
1 21,27 B
Fris2122x11,9

2Clavde notu: muhtemelen To/Vs olmali (sonug A = Io/Vs igin).
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original drawing, p. 3
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Consider the active loaded common source amplifier given at left

_ P um
(WfL) = 0.4 um for all trans

MnCox = 387 PA/V?
HpCox = 86 RANN?

I,,¢= 100 uA

Viap = S V/um

\/Ap =10 V/um
Va= Vgt

For Q, Cgs = 20fF, Cyq = SF, € = 25fF and Rgjg = 10kQ. Assuming that C; represents all the
capacitance at that node.
Find fy with open time constant and Miller approaches

1
Ip =100 uh = - 383 LANZ - 20 (Vou)?

/ 10
= — | = +
Vov 357 0,16 — +0,16V

2 x 100 pA
=2 TP o5 ms
9m1 = 516V "
SV/um x 0,4 um
= = 20kQ
e 100 pA :
10 V/um x 0,4
= ZHEM BT - a0k0
fo2 100 pA i
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original drawing, p. 3

Clavde ile dijitallestirildi -

=10kQ
Tgs = ,QCT CCT =200 psec
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Te = Ree G
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hata igerebilir / Digitised with Clavde + may contain errors
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)di = 295,'9 (T + QM)Q/L) + )Q/L ()22 = ro1 || r02)
Tgd = Rgd Cgo = 450 psec
T = Tgd t Tgs + TeL
= 14382 psec
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original drawing, p. 4
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sy gmaV9sd f=1

Cx = (1-9mR) Cga”

Cx = 8% pF

C; = 88 + 20 = 108 pF
1

f=——"  =294MH
P17 2 (108 pF) F
C, = 30pF
1
f = 399 MHz

P27 (30 pF) 13,3k

1
1 1

W ' ('(p2)2

fy = 236,4 MegHz

3Claude notu: birimler muhtemelen fF olmali (sekildeki Cqa = SFF, CL = 25(F ile uyumlu); asadidaki pF ifadeleri igin
de gegerli.
4Claude notu: muhtemelen (1+ gmR,) olmali (88 sonucu ile uyumlu).
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original drawing, p. 4
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