Session 4: Analog Circuits

BJT
Biasing
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1. Lab rrra
2. Power 1111

BJT: Bipolar Junction Transistor 3, Ser/Parl  [LLLLITTIT]
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1. Lab Mrrd
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1. Lab rrra
2. Power 1111
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CB: Common Base
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2. Power [ITTTI
3.Ser/Parl [IITTTITITITIT]
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5. Applic EENEEENEEEEE

ip lc A
R B
+ C +
UBE on Ver
B 1%
- E - BJ;;
Active Saturation C |
C B C C
B C - . 04
2 o— . ,
Be i ldea/?’ 'B[ B
’ I Blg sB - VCEsat / I'p
1 SB Bo— ——
l E E 0.7
el iy
[sg alg
E ‘—H—l—<<—>—o C

11



1. Lab rrra
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4. Small sig. IITIIIIIT111
5. Applic EENEEENEEEEE

ip ic
9
n T 1 Vo = Ve — Roi
+ + o — VYcc ctlc
vBE Qn vCE . ' ﬂ
-1 B e i ¥ ic = Pigp = I(e'T —1)
+ UO
Y 5 _
A vOA O 1V
tc Vi pmt~
10v
j (%] VU
> >
cut-off saturation

active

NN\
NN\

12



1. Lab rrrad
2. Power [OIT11

BiaSing: VBE = Cte Z:‘rerg:;:lg OIIIII11111
5: Applic . I II1111]
VCC
R¢
\% i +
' Te Vo
O
:l: VBE
. /g"z UOA O.lV
lc V. <
Ty T \
lOv\/xV/
Vg VU
e - ¢
cut-off saturation

active

NN\
NN\

13



1. Lab rrra
2. Power 1111

Biasing: |B =cte 3. Ser/Parl [CITTITIIIT]

4. Small sig. IITIIIIIT111
5. Applic EENEEENEEEEE

VCC:]'OV
lp = 1o I.=1mA S =100
I, = BI
c = Fls I, = 10uA

For max swing: Ve~ 5V - Rc ~ 5kQ)

For max gain: Ve~ 03V - R; ~9.7kQ
00 . Ip = Vec = Vie What is the problem?
\| R
1 I\l B
Vs Uy L -
- VCC =10V 200D o
= - Rp=930kQ .o o
I = 1mA
Replace it with transistor with = 250 I
IC = 2.5mA VCE =10—-5%x25=-25< VCESClt

14
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2. Power [ITTTI
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4. Small sig. IITIIIIIT111
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1. Lab rrra
2. Power 1111

Example 02 - CE 3. Ser/parl CCTTTTTTIT]

4. Small sig. IITIIIIIT111
5. Applic EENEEENEEEEE
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1. Lab rrra
2. Power [ITTTI
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4. Small sig. IITIIIIIT111
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1. Lab rrra
2. Power 1111

Example 03-CC 3. Ser/Parl [TTITITIIT]

4. Small sig. IITIIIIIT111
5. Applic EENEEENEEEEE
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Example 03-CC

1. Lab rrra

2. Power [ITTTI
3.Ser/Parl [IITTTITITITIT]
4. Small sig. IITIIIIIT111

5. Applic  IIITIII11111]
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1. Lab rrra
. . 2. Power [OIIT1
Example 04 — Multi-stage Amplifier 3.Ser/Parl - CLLTLLLILL
4. Small sig. IITIIIIIT111
5. Applic EEEEEEEEEEEE
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1. Lab rrra
2. Power o111
Example 05-CE, CB, CC + Sl . CEEEECTEEE
5: Applic ¥ EEEEEEEEEEEE
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1. Lab rrra
2. Power 1111
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4. Small sig. IITIIIIIT111
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1. Lab rrra
2. Power 1111

Example 05-CE, CB, CC 3. Ser/Parl  CCCTTIIIIT]

4. Small sig. IITIIIIIT111
5. Applic EENEEENEEEEE
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1. Lab rrra
2. Power 1111

Cascode Amplifier , CE-CB 3. Ser/parl  CLCLLIIIIT

4. Small sig. IITIIIIIT111
5. Applic EENEEENEEEEE

neglecting 18Ve AC circuit: |5k
base I ) %1.5;{ '
current <6.8 T

5\Le v |
T v B e e

4.3 (1
v.‘ ) I B 5 I/Ql \l/ Q1
m \ Vin

- ) ] a = _gm1(rm2) =-1
18 v 1.5k
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1. Lab rrra
2. Power 1111

Some Notes: 3. Ser/Parl [TITITITIT]

4. Small sig. IITIIIIIT111
5. Applic EENEEENEEEEE
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1. Lab o111
2. Power 1111

Summary 3. Ser/Parl [TITITITIT]

4. Small sig. IITIIIIIT111
5. Applic EENEEENEEEEE
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1. Lab 11T

2. Power [ITTTI
3.Ser/Parl [IITTTITITITIT]

4. Small sig. IITIIIIIT111
5. Applic OIITTTITTT]
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1. Lab o111
2. Power 1111

Input / Output Impedances 3.Ser/parl  CCLLLLIIITI

4. Small sig. IITIIIIIT111
5. Applic EENEEENEEEEE

In

D EFNN VS| S St Eirggmed| ANaelbysies

Vi:,(?f.: . ' || | - | T
s, ; I"-;__:A i * :
W 5 ~ e : ,J’ I E
VRS P eYhvoniit ‘ : Il [ : .
Lo IR A @il |_J- il x“}ntojf“. At 2 | 4
¥ ; Win{ ) | d | i MR
xpen = 4

Vf" 1{-' D W O _l

.............................................

39



