GTU - Elektronit Miihendicligi

Elektronib 1]
Current Mirrore, Widlar/Wilson, Caccode Amplifier

Orijinal not: Ders3.pdf

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
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.

Not: Orijinal dosyadaki basili sayfalar (s. 1) dijitallestirilmedi; yalnizca el yazisi sayfalar aktarild.
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Elektronik IT Current Mirrore, Widlar/Wilson, Cascode Amplifier

BJT Circuite

& Gekil: Printed figure of the basic BIT current mirror (Ipgr source,
Q1 and Q> with joined bases and emitters, Vg, output current
Io at Vp); handwritten additions: 2Ig (arrow) on the wire from
the Qq collector node to the bases, I (arrow down) at the @,
collector and at the @5 collector, red Ip arrows at the two bases.
(orijinal notta, s. 2)
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3 bUyiylnce akim aynasinin kalitesi artar

what happens if
€331 =1 6832 =m

Ik = ISeV@e/VT
I = MISeVee/VT
Icim =1Ico
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< Gekil: Printed figure of the BIT current mirror (Iper, Q1 @2, o, Vo,
Vge), reached by an arrow = from the equations on the left; purple
additions: Iy (arrow down) at the @7 collector, base currents %i (at

Q1) and MTICT (at Q2), and I1m (arrow down) at the Q5 collector.
(orijinal notta, s. 2)
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orijinal gizim, s. 3

7 = (Vec = Vee) - Ve
ref ~ 2
_ Vec—2Vse _ Ve — Ve — Ves
1% R
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I T T o o o ool s o e Tl o s = 1
[} I
i P & Gekil: Basili BIT akim aynasi semas! (Iper, @1, Q2, Vae); el yazisi ::
E ekleme: Q5 kolektdrine gizilmis direng ve yaninda “ro 9orinir”. !
'} (orijinal notta, s. 3) i
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orijinal gizim, s. 4
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Bob Widlar Current Source
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orijinal gizim, s. 4

What is the value of Rg; e
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orijinal gizim, s. 5

4,3
Reras = 10 1A

Rerac = 421,6 kQ (B = 100)

72@_‘[,45 = 430 kQ (B = OO)
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Elektronit I

Bob Widlar bunu dnermis

ifp =00

Current Mirrore, Widlar/Wilson, Cascode Amplifier

ref, 1+2/B
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orijinal ¢gizim, s. 5

V551
Lrer=1se T
Veeo
Ty l= I e 7

Veer = Veeo + 1o - Reo
Veer — Ve = ToRe2

Vee2
Tol e T
LTV
Iref 8575
m( To > _ VBes — Veer
Tyer VT

Io
Veeo — Vger = V1 ln <I > =—Io - Reo
ref

VT [“ ( ref)
I = \°/
¢ Re2
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orijinal gizim, s. 6

721 =7
)22 =7
ARpotar With previous design

5-0,7 7 - 4,3
)2_’ - ref" ,21
a3
: w—t(%&)
? Reo

25mV - ln( 15287 )
R2
5-0,7
Tper= 2—7 100k
re ,21
Tyer = 43 pA

10 pA =

n(4,3) 25mVv

Py =
27 710-5 10-2

= Ry = 3,6 kQ
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7.3 The Caccode Amplifier

Vowb
C‘(Loa.\’
Vo
| B Vo ©
J;l_?i. 3(-\,_\’3::1,
Tog
..(-
Uase Alyen
- 2./
o _Uos ?3"‘2»1 Conl,- ~ ©
T
orijinal gizim, s. ?
vi = Vger
P —i
N
ro19m?2
] —i
iy = + gmVi
i ro19m?2 gmi
4/ |
iol= + gp1Vi— |
ro19m?2 e
. —i
Vout:”OZ"O"'E
m
1% r m + gmivi—i /
4l it = 1
i ro19m?2 m Im2

il = Vout = Fotlx _ Vout — V952
b = —
Vo2 Vo2

Odev

8/

Clavde ile dijitallestirildi « hata igerebiliv / Digitised with Claude + may contain errors



Elektronik IT Current Mirrore, Widlar/Wilson, Cascode Amplifier

i = —9Im2 Vgs2 4 g avt— b by
o~ miVi—Im2Vgs2
Yo Im2 b
. Vgs
Im1Vi = lo + 5 +t 9m2Vgs2
o

Ro =~ (9m2¥02) ol

%
Avo = 7? = —9gm1Ro

i

Avo = —(9Imi1ro1)(Im2ro2)
For the case 91 = G2 = 9m and ro1 = rgo = ro

A-VO:_
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