Elektronit 11

BJT Fark yikselteci ve fark gifti problemferi

Orijinal not: Dersé.pdf

GTU - Elektronit Miihendicligi

kaynaklarini esas alin.

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

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.

BJT Difterential Amplifier
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Ic=1Ip+1I¢
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orijinal ¢gizim, s. 2
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Tki transistdrin calistigini varsayalim
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orijinal gizim, s. 2

V7 = =0,1V olursa
Q1 salismaz
Q5 calisir

1 Q1 galismaz Qo galisir v x

Orneb 4
A MOS differential pair is operated at a bias current of 0,8 mA. Find Voy, gm, ro, and Ay

using transistors with a VTV ratio of 100, u,Cox = 0,2 mA/N2, Va =20V and Rp = SkQ
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Ipi +Ipy = 0,8 mA

since Wiy = My

2Ip1 = 2Ipy = 0,8 mA
Ip1=Ipy =I/2 = 0,4mA

1
0,4mA = =+ 0,2-100 (Vou)?!

+0,2
Vov = .
-0,2 x eksi olmaz
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orijinal gizim, s. 3

Tgonrplrvmn Uzerine 0,1 ve 10 yazilmis (ara sonuglar).
>Pay ve paydadaki sayilar gizilmis; 0,4’Un Gzerine 2 yazilmis.
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= —9m (ro || Rp)
= —ams (S0kQ || SkQ)

4,54

Yo2 = q,0g (VV] Yol = _q,08 (v/v]
Vid Vid

Adiff = V\f(.iff = Jo2= Y0 = 18,16 [V/V]
id Vid

= 2009(18,16) dB
Adiff = 25,18 dB
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orijinal gizim, s. 4
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orijinal gizim, s. 4
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orijinal gizim, s. 5

— Orneb

a) Find the differential gain, the common mode gain, and the common-mode rejection ratio if
the output is taken single endedly. Assume devices are perfectly matched.

b) Repeat a for differential output.
©) Repeat b when the resistances have a mismatch of 1%.
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Diff mode half-circuit model
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orijinal gizim, s. 6
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|Agingtel = 10 [V/V] = 20 dB
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Common mode half-circuit modeL
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Vo1 L )QD _ 5
Viem T 2)255 SOk
= 0,1 [V/V]

[Acml| = +0,1 [V/V] = —20 dB

[Acm il = O
Asingle [V/\/]
CMRR = —————— = A; dB] - A dB] = 40 dB
B [V/\/] single [ ] cm [ ]
CMRR = oo
_ 1
1Acm aifel = |A6Mlsim9le X 100
=1x 1073 [V/V]
(Acmldiff = -60 dB
CMRR it mismabch; - 40 = (560) = 100 dB

8Claude notu: muhtemelen |Aqigl = 2 -10 = 20 V/V = 26 dB olmali (asagidaki 100 dB sonucu da bu dedere
dayaniyor).
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