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NPTEL ONLINE CERTIFICATION COURSES

Course Name: Analog Electronic Circuits
Faculty Name: Dr. Pradip Mandal

Department . Electronics and Electrical Communication Engineering

Topic:

Common collector and Common Drain Amplifiers




Flow of Discussion (Bottom-up) — Building blocks

 Modules ( performing specific tasks)
» Building blocks ( having specific characteristics )

e Week 5:

« Common Collector (CC) and Common Drain (CD) amplifiers
* biasing, operation, analysis and design.

e Common Base (CB) and Common Gate (CG) amplifier
* biasing, operation, analysis and design.




Concepts Covered:

(1 Motivation of using CC and CD amplifiers

(] Basic operation and Biasing of CC and CD amplifiers

CONCEPTS COVERED
(d Analysis for voltage gain, impedance and input

capcitance




Recapitulation of cascading CE-CE (and CS-CS) amplifier

Vcc

% R

§|——K o

 Overall voltage gain

e Solution: Use BUFFER

Vce Vce

Vee
% Rp2 % Re2 Cs
C, ——
I 4
i b 2
Affects: ©

» Upper cutoff frequency




Recapitulation of cascading CE-CE (and CS-CS) amplifier

Vce Vee Vce Vce

- v 2 : £
c. % Rg1 C1 D—I N % Rg) :& c % R, .—Rm ‘. % Ry, D2 C |
Vin ?I_‘ ‘ Q1 H Q2

|
I
| 7\
<
P
I 1
=
0
| 1
! =
I

Ro_buﬁ

| Cin_buff
in_| Aot Vin_buft

£




Necessary features of a Buffer (Voltage mode)
C4

Ro_buff

| |
+

; Cin_buff

in_buff Rin_buﬁl Apuft -Vin_bu

Low Output resistance

High Input resistance

Low Input capacitance

Low Voltage attenuation

Leading to Common collector and Common drain




Basic operation and biasing of CC and CD amplifiers

Vdd

Vdd

Input
-
Output
—o

T @ lgias

Input
Qutput

IBI:‘-\S

.|F4

Ideal biasing
Biasing at the emitter / source terminal
Collector / Drain connection

Biasing at the Base / Gate terminal




Basic operation and biasing of CC and CD amplifiers (contd.)

Vdd Vdd
Input
Input TE_QOutput
OUtpUt ; 9’2 lgias
_T_ lzias

Ideal biasing
Biasing at the emitter / source terminal
Collector / Drain connection

Biasing at the Base / Gate terminal




Small signal analysis of CC amplifier

Vdd

Input Vi, Vi
Output -

e INnput resistance:

(Uin T [}) Vo
T gm.(vin _ vﬂ) -
Tz 0

2. (gﬂ’t.'rﬂ + 1)'TD
o (gﬂi.'rﬁ + 1)'TD + TH

UV, =

R. = 1 — n = 1.+ 1).7, + 7
T e A
e Voltage gain:
Vo (gm.- T + 1)-?”0

Vin - (Qm_-?’}r T 1)'TD T T

—

' hﬁ;



Small signal analysis of CD amplifier

Vdd

Input I: +
Output  Vin Vgs y s VYo — Tds (gmvgs) = T4s Gm(Vin — V,)
—o _ OmVgs
+
VO

_T_ Qlams —
_ - ? i = 0 (Qm'rds)
? . (gm' Tds + 1)

* Voltage gain: Vo (Gm-Tas)

Vin = (gm'rds + 1)




Small signal analysis of CD and CC amnblifier (contd.)

gj: % ngbe %

Output Resistance: Vx




Small signhal analysis of CD and CC amplifier (contd.)

o

_|
:Cg S
Orm

Cin = Cgs(l o Av) T ng

Vgs % lds
-_ +
Vo

(gm.- rds +
Cgs

|
+
!

T
Cos (1 B (m ds)l)) + Cya Crr T

n

Input Capacitance:

Cin = C;'r(l o Av) + Cu

= +C
(gﬂ’t.'rﬂ + 1)TD + TR’



Small signal analysis of more realistic CC amplifier

Vdd

Input +
Vin Vbe I r'o
Output - Om Vbe
S +
T ||3|As+ Re R % ? Vg ¢
- ) L -

_ Co Vg
e (gm.-rir + 1)- (RLHTD) T T

+Cy

e INnput resistance:
Ry, = (gm-?}r + 1). (TDHRL) T Ty

- Voltage gain: v, (g7 + 1. (IR

Vin B (gm.-r;-r + 1)- (TDHRL) + I




Conclusion:

CC and CD amplifiers works as buffer in voltage mode
amplification

(d Basic operation and biasing has been discussed

(d Analysis for gain, impedance and input capacitance has
been discussed

d Numerical examples and Design of CC and CD to be
covered
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NPTEL ONLINE CERTIFICATION COURSES

Course Name: Analog Electronic Circuits
Faculty Name: Dr. Pradip Mandal

Department . Electronics and Electrical Communication Engineering

Topic:
Common collector and Common Drain Amplifiers
(contd.)




Concepts Covered:

(d Analysis for voltage gain, impedance and input

capacitance considering realistic components
d RL

d Rs
J Rc/RD

CONCEPTS COVERED




Small signhal analysis of more realistic CC amplifier (including RL)

\Vdd

- . i « Input capacitance:

npu

i Vin Vbe r r

Qutput - . Om Vbe ©
| — + & Cr+ T i
| R Vv i

; BIASH L R, ) ° H (gm' T I 1)- (RL | |Tu) T 13 3

e INnput resistance:
Ry, = (gm-?}r + 1). (TDHRL) T Ty

- Voltage gain: v, (g7 + 1. (IR

Vin B (gm.-r;-r + 1)- (TDHRL) + I




Small signhal analysis of more realistic CC amplifier (including RL)

Crre 4
Vdd o — C
- (gm'?}.r + 1)- (RL“T[}) + T :

Input Vin

Om Vbe Rin = (Gm-1% + . 0L]|IR) + 15

[ lais Re (gm'?ﬂn_l' 1)-(Tu||RL)
in (gm.'?}r + 1)- (TDHRL) + Tz

|
‘i'ﬁ

U, 1

Rﬂ':_:
l 1 1 1
© (gt t 1)




Small signhal analysis of more realistic CD amplifier (including RL)

vdd _
« Voltage gain:

+
Input Vi VgSI % )
VvV ds
Vin Output ? ) Im Vo Vo Im- (Tds | |RL)
- +
VO

Vin - {gm' (rdS”RL) T 1}

_T_ laias (Y Re R,
* Input resistance: 1
Ko = T 1
_ (9m+ 55 + 7))
* Input capacitance :
Cys

N {gm.- (Tds | |RL) T




Small signal analysis of more realistic CC amplifier (with Rs)

o Output resistance:

—— ¥
V
Rs - b_e & Im Ve %ro 1 — 'y, TH
Vi, Output be X (RS + Tﬂ')
C+> IBIAS




Small signhal analysis of more realistic CC amplifier (including Rc)

« VVoltage gain:
(Uin _ u)
T}'I'

Vhe = (Uin - D) U, = R

(vu o vc) _ (Uin o u)

+ gm.(vin T u)

To T
Rc Ty { Rc rﬂ}
S - = 1. T _|_ — _|_ —
UD {1 + g?ﬂ.' TD + TH + TH} [n gﬂ’t. 0 TH ?’;T

V. (Rl‘_',' + T'D + gﬂl'rﬂ'rﬂ)
o (T?T + RC + TD + gﬂ?.'rﬁ'rﬂ)




Small signhal analysis of more realistic CC amplifier (including Rc)

e INnput resistance:

vin vin T;'r

Ez (Vin — Vo) /Ty } (1— vﬂ/vin)

RE =

- - . (Rr: T 15t gm'?ﬂn'?ﬂu)
= ’ o (T:rr + Rc T 15T gm.'?ﬂn'?ﬂo)




Small signhal analysis of more realistic CC amplifier (including Rc)

Vdd

e Output resistance:

(Ux T Rc ix)
To

bx = Ym-Vx T

v (R + 1)

ix B (1 + gﬂl'rﬂ)




Small signhal analysis of more realistic CC amplifier (including Rc)

* Input Capacitance:

(RC + TD + gﬂ?.'rﬁ'rﬂ)

vV, = V;,.
4 o (T;-r_l' Rc + o + gm'?ﬂn'?ﬂu)
v =R (vin — vﬂ) _ Rcvin {1 _i}
\ - T T | Vin

Rc
T
. (T:rr'l' Rc T To + gﬂ’t.'rﬁ'?ﬂﬂ)

Cin = Cx(1—Ayp) + Cu(l — Ayc)
'n (Re + 75 + T 1)

C. + C,,.
& (?ﬂﬁ_l_ RC + TD + gﬂ?.'rﬁ'rﬂ) M (Tﬂ_l_ RC + TD + gﬂ?.'rﬁ'rﬂ)




Small signhal analysis of more realistic CD amplifier (including Rp)

« VVoltage gain:

Vdd
% V. = v (RC + TD + gﬂ?.'rﬁ'rﬂ)
h T ’ o (T?r T Rc + To + gm'?ﬂn'?ﬂu)
Input Vi, Vs
Vi [_eOutput 1 ) I ’ -
T @m ' I_Vo « Output resistance:
- B 4 (Rc + rﬂ)
RDHI.' = I ||
* Input Capacitance: (1+ gm-1,)

T'?T + c (RC + TD + gm'TH'TQ)
" (TH + RC + TD + gﬂ?.'rﬁ'rﬂ) H (TH + RC + TD + gﬂ?.'rﬁ'rﬂ)

= C




Exercise: Small siC?naI analysis of more realistic CC / CD amplifier
(including RL and Rc/Rb)

Vdd Vdd
Re Rp
Input Input
" ' %;’OUtPUt Vin ( ;[l ) Output
L e CD " T lpias (Y RL

. Output resistance: * Voltage gain:

* Input Capacitance:




Conclusion:

(d Analysis for voltage gain, impedance and input

capacitance considering realistic components
d RL

J Rs
d Rc/RD
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Course Name: Analog Electronic Circuits
Faculty Name: Dr. Pradip Mandal
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Topic:
Common collector and Common Drain Amplifiers
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Concepts Covered:

CONCEPTS COVERED

L1 Numerical examples

Design guidelines




Numerical example: CC amplifier

VBE(@n) = 0.6 V

B =100
VA=50V

Cnt =10 pF
Cu=5pF

Vdd =10V
VBB =6V

VT =26 mV
CL=100pF
IBlIAs= 0.5 mMA

Rs = 0 Q

Vin
VBB

Vdd

G

Output

———o

) IBIAS

 Find:
* Opt. point

Values of small
signal pars.

Voltage gain,
Input Imp.
Output Imp.
Input Cap.
Upper cutoff freg




Numerical exercise: CC amplifier

VBE(@n) = 0.6 V
B =100
VA=50V

Cnt =10 pF
Cu=5pF

Vdd =10V
VBB =6V
VT=26 mV
CL=100pF
IBiIAs= 0.5 mA
Rs = 100 kQ

Vdd

G

Output

———o

) IBIAS

 Find:
* Opt. point

Values of small
signal pars.

Voltage gain,
Input Imp.
Output Imp.
Input Cap.
Upper cutoff freg




Numerical example: CC amplifier

VBE(@n) = 0.6 V
B =100
VA=50V

Cnt =10 pF
Cu=5pF

Vdd =10 V
VBB =6V
VT=26 mV
CL = 100pF
RE=10.8 kQ
Rs = 100 kQ

Vdd

e FINd:

Opt. point

Values of small
signal pars.

Voltage gain,
Input Imp.
Output Imp.
Input Cap.
Upper cutoff freg




- . ¥4 * Find:
Numerical example: CD amplifier A ——

e Vih=1V Vdd « Values of small

. signal pars.
« KW/L =2 mA/V R, e Voltage gain,
« A =0.01 /V N . Output Imp.
. Cgs =10 pF Vin | Output . Input Cap.
e Cgd=2pF Vs l CD larac « Upper cutoff freq.
e Vdd =10V - =
e Ve =6V
e CL=100pF

e IBiIaAs=1 MmA
Rs = 10 kQ




Numerical example: CD amplifier

Vth= 1V

KW/L =2 mA/V
A =0.01/V
Cgs =10 pF

Cgd =2 pF

Vdd =10V
Vee =6V
CL = 100pF
RL=4 kQ
Rs = 10 kQ

Vin

VGG

Vdd

 Find:
* Opt. point

Values of small
signal pars.

Voltage gain,
Output Imp.
Input Cap.

Upper cutoff freq.



- _ - c- e Find:

Numerical example: CD amplifier . Opt. point

e Vtih= 1V l’%diR . ;/i%wzﬁspcgrgnall

« KW/L =2 mA/V D e Voltage gain,

« A=0.01 7V R |: « Output Imp.

« Cgs =10 pF V. Output  Input Cap.

e Cgd=2pF y % = « Upper cutoff freq.

GG L

* Vdd=10V L -

¢« Vec =6V ’

. CL=100pF

e RD =4 kQ

e RL=4 kQ

Rs = 10 kQ




Design guidelines: CD amplifier

* Opt. point

e Vih=1V Vdd . \/_aluels of small
« KW/L =2 mA/V SR [petre:

B « VVoltage gain,
« A=0.01 /V R, « Output Imp.
e Cgs =10 pF v * Input Cap.
e Cgd=2pF « Upper cutoff freq.

VGG

* Vdd ® 10 V L
e CL=100pF . -
e Rs =10 kQ
Ve =7
e RD=7

e RL=7




Design guidelines: CC amplifier

VBE(@n) = 0.6 V
B =100
VA=50V

Cnt =10 pF
Cu=5pF

Vdd =10 V
VT=26 mV
CL=100pF
Rs = 100 kQ

RE="?
VBB = ?

Vdd

Opt. point

Values of small
signal pars.

Voltage gain,
Input Imp.
Output Imp.
Input Cap.

Upper cutoff freq.




Conclusion:

(d Numerical examples and

(1 Design guidelines of CC and CD to be covered
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Course Name: Analog Electronic Circuits
Faculty Name: Dr. Pradip Mandal

Department . Electronics and Electrical Communication Engineering

Topic:

Common Base and Common Gate Amplifiers




Flow of Discussion (Bottom-up) — Building blocks

 Modules ( performing specific tasks)
» Building blocks ( having specific characteristics )

e Week 5:

e Common Collector (CC) and Common Drain (CD) amplifiers
* biasing, operation, analysis and design.

« Common Base (CB) and Common Gate (CG) amplifier
* biasing, operation, analysis and design.




Concepts Covered:

(1 Motivation of using CB and CG amplifiers

(J Basic operation and Biasing of CB and CG amplifiers

CONCEPTS COVERED
(J Small signal Analysis for,

Voltage gain,

Input impedance
Output impedance and
Current gain




Recapitulation of cascading CE-CE (and CS-CS) amplifier

% Re
Ra1

-—

L

-

Vce

c, % Rs2

% Re2 ¢,

I
N

=
Q,

Loading effect degrades:

Vce

Vce




Recapitulation Necessary features of a Buffer (Voltage mode)

C
4 Ro_buff
H '
+
y _1 Gin_pusf
in_buf <R puff Aput Vin_puf

L

Low Output resistance
High Input resistance
Low Voltage attenuation
Leading to CC and CD




Necessary features of a Current mode Buffer

— i
Cy

| | Ro_buff ©
IL. ’ _I_Cin_buff Rin AI iin Rout
b Rin_bﬁl_ Avoutt Vin_puit

1

Low Output resistance

High Output resistance

High Input resistance

Low Input resistance

Low Voltage attenuation
Leading to CC and CD

Low Current attenuation
Leading to CB and CG




Basic operation of CB and CG amplifiers
Vdd

l51a51 lias1
Output Output
I
VBIAS |
' ' ®
Input |B|A82 Input lgias2

 With Ideal biasing




Biasing of CB amplifier
Vdd

IBIAS1

Qutput

VBIAS

.@D 2

e Biasing at the emitter / source terminal
e Collector / Drain connection
 Biasing at the Base / Gate terminal




Biasing of CG amplifier
Vdd

IBIAS1

Qutput

_;_

O
Input BIAS2

e Biasing at the emitter / source terminal
e Collector / Drain connection
 Biasing at the Base / Gate terminal




Small signal analysis of CB amplifier

Vdd

Vbe = ~Vin
IBIAS1; Y ) % R, ( )
1. 7 4 v
+—— Output © L1 0 _I_ — 0
+ 17 = —
VBIA84|: - - % o I Vo TU g?ﬂ.( [n) Rl
L I ! K3 _ (gm-To+ 1).Ry
Vin GD'BlAsz % Re Vin R> - vﬂ - vin. R]_ + T
= = 1 L * Voltage gain:

 Input Impedance: Yo _ (GmTot D.Ry
, U; % 1 i N | Vin Ri{+r
i, = ﬂ_|_ % _ v, d—+ (gm To ) L 1 0
Ry 7, R, + 1,

Uin
L'

'{(l.fn}

= Tﬂ'

/

—

Y

AR

o5

N
—
Ty
1
ey
ey
oy
—
.ﬁ-
-—

i



Small signal analysis of CG amplifier

Vdd 1
IBIAS1; Y ) % R, R, ¢ VOItage gain:
o Qutput o
B .
VBI'L\i_—”: - V?SI ?idsz gmvgs % lds I Vo i b (gm'rﬂ + 1) 'Rl

; i —] . 4 Vin Ri+71p
v, (’\? <+>IB|AS2 % R, Vin R, N

1, + 1)




Small signal analysis of CB/CG amplifier (with signal source resistance)

% l'o I+Vo
9

e VVoltage gain:

el IR e |
vﬂ . (gﬂ?.'rﬂ + 1)R1 4 1 (gni_'rg + 1)
— R, + 1 | Ry + 7
Vin CET R IR e |
m:* "o




Small signhal analysis of CB amplifier (with Rs)

e Output Impedance:




Small signhal analysis of CB amplifier (with Rs)
. _ 2 7
Output Impedance: v, = i, (rg||Rs||R,) Ly = E— E— 9mVe

v’)’ = i}'rﬂ T i}’(THHRSHRZ)+":y(?ﬂn||R5||R2)'gm.Tﬂ

-~
lc = OmVe %ro ? v v}"
Ve L =TT (THHRSHRZ) T (THHRS”RZ)'QHITD

Ly




Small signhal analysis of CB amplifier (with Rs)

- . v}' UE’
? v, = iy(?"EHHSHRz) by = E_ E_ ImVe
N Vb?%rn <>ic=ngbe%r° ? g U'J" = i;}"rﬂ + i}’(THHRSHRZ)+":y(?ﬂn||R5||R2)'gm.Tﬂ
Rs R e - vy
’ L_ =1, T (THHRSHRZ) + (THHRS”RZ)'QHITD

e Output Impedance:

Rill{ro + (rz|IRs1[R2) + Gzl IRsIIR2). G }
e Output Impedance of CG ?:




Small signal analysis of CB amplifier

VBI/-\S

Vd

Al

d

IBIAS1; }) % R,

t—— Output

;

R1
+
I Vb )
:9 M ¢|c = OmVbe
o v
iin R
2

ID
R
S
rO

L

Lin — ve (

1

1 1
gm_l___l_ L +_)

Tn

TD R 2




Conclusion:

CB and CG amplifiers works as buffer in current mode
amplification

(d Basic operation and biasing has been discussed
d Analysis for gain and impedance has been discussed

d Numerical examples and Design of CB and CG to be
covered
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Course Name: Analog Electronic Circuits
Faculty Name: Dr. Pradip Mandal
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Topic:
Common Base and Common Gate Amplifiers
(contd.)




Concepts Covered:
¥! Motivation of using CB and CG amplifiers

(1 Basic operation and Biasing of CB and CG amplifiers

1 Small signal Analysis for,
= Voltage gain,

CONCEPTS COVERED " |nput impedance

= Qutput impedance and
= Current gain

(1 Numerical examples

Design guidelines




- . - -  Find:

Numerical example: CB amplifier . Opt. point

e VVBE(on) = 0.6 V Vdd * Values of small
N signal pars.
* =100 % Re * Voltage gain,
* VA=50V o Output * Input Imp.
* Cn=10 pF = - == « Output Imp.
° Cu =5 pF RB% ——8B | o Input Cap
Vo = L SR Wie Upper cutoff freg

* Vad =10V - -
e VBB=6V Vin -
e VT=26 MV —
. CL=100pF

e IBlnAs=1 mMA
e Rs=Rex=0Q
e Rce=3kQ




Numerical exercise: CB amplifier P Hnds
 Opt. point

VBE(@n) = 0.6 V Vdd « Values of small
B = 100 signal pars.

Re * Input Imp.
VA=50V ? . Output « Voltage gain
Co =10 pF - c —— « Output Imp.
Cu=5pF RB% _LCs L « Input Cap.
Vaa =10V Vg + | 3R e — Upper cutoff freq
Ve =6V - -
VT =26 mV Vin -
CL = 100pF —
IBlas=1 mA
Re= 0
Rc=3kQ

Rs = 10 kQ




; ] - £-  Find:

Numerical example: CB amplifier RS

« Opt. point

VBE(on) # 0.6 V Vdd « Values of small
B =100 signal pars.
VA =50V R, | nputimp.

_ Output * Voltage gain,
Cox =10 pF Ra % o e Output Imp.
Cu=5pF . C, = « Input Cap.

* Upper cutoff freq.

Vdd =12 V Rsi _L&s Jpper cute
. o — e utput swing
gz:lz(?Or:)]I\:/ i § R, Re )  Currentgain

RA =100 kQ Vi,
Re =100 k Q
Rc=6 kQ

Rs = 10 kQ
RE =10.306 kQ

: JJ
X




Numerical example: CG amplifier

e Vth==1V \Vdd

« KW/L =2 mA/V

« ) = R

A= (_).01 /N 2, 3 Output

e Cgs =10 pF

e Cgd=2pF ! C.L=
Rg % — Co

* Vdd =12V L

e CL=100pF 11 R, R, ‘

« RA =100 kQ - 1

« RB=100k Q ¥in R

* Rl =3kQ -

* Rs =10 kQ

R2 =4 kQ

e Find:
* Opt. point
* Values of small signal

* Voltage gain
 Output Imp.
* Input Cap.

* Upper cutoff freq.
e Output swing
e Currentgain

pars.



Numerical example: CB amplifier without Cs
e VVBE(on) = 0.6 V \dd Vo _ (gm-To+ 1).R4
B =100 % Vin R, + T,

 Find:
 Input Imp.
~ Output * Voltage gain, _n
) e Output Imp. lin

VA=50V
e Ct=10 pF ™
Cn=10p L

e Cu=5pF
Re
e Vdd =12V 4% %
Rs
Vin

CL —

Rec
Re B
e VT=26 MV e

« CL=100pF

« RA =100 kQ

s Re=100 k Q

e Rce=6kQ

e Rs =10 kQ
RE=10.306 kQ

: JJ
X




Numerical example: CB amplifier without Cs
e VVBE(on) = 0.6 V \dd Vo _ (gm-To+ 1).R4
B =100 % Vin R, + T,

 Find:
e Input Imp.
~ Output * Voltage gain, _n
) e Output Imp. lin

VA=50V
e Ct=10 pF ™
Cn=10p L

e Cu=5pF
Re
e Vdd =12V 4% %
Rs
Vin

CL —

Rec
Re B
e VT=26 MV e

« CL=100pF

« RA =100 kQ

s Re=100 k Q

e Rce=6kQ

e Rs =10 kQ
RE=10.306 kQ

: JJ
X




Numerical example: CB amplifier without Cs

 VVBE(on) ® 0.6 V
° ﬁ:f(n)() Vd-d R1||{TD T (TH“RS”RZ) + (THHRS”RZ)"QHITD}
. — R ;

VA _5OV :. % C  Output e Eind-:
> s 1S s « Input Imp.
* Cu=>5pF Ry T « Voltage gain,
e Vdd =12V — e Output Imp.

R Re

e VT=26 MV — s
+ CL=100pF " —

« RA =100 kQ
e Re=100 k Q
e Rc=6kQ
e Rs =10 kQ
RE =10.306 kQ

: JJ
X




Design guidelines : CG amplifier

e Vtih=1V Vdd
« KW/L =2 mA/V
° = R‘I
A =0.01/V - Output
e Cgs =10 pF A § °
° — * C, =
Cgd =2 pF . é T ¢, L
* Vdd =12V 1 .
. CL=100pF L SR 2R
e RA =7 Vi, —
e RB=7
e R]1 =7

R2="7

e Find:

Opt. point

Values of small
signal pars.

Voltage gain
Output swing
Input Imp.
Output Imp.
Current gain




Design guidelines: CB amplifier

e VVBE(on) = 0.6 V

Vdd

B=100

VA=50V
e Ct =10 pF RA%
e Cu=5pF

Re

Output
S

e Vad=12V Rs

e VT=26 MV

e CL=100pF —
 RA =100 kQ

e Re=100 k Q

e Rce=6kQ

e Rs =10 kQ
RE=10.306 kQ

: JJ
X

-

C

Vin

CL
B
55 RE

e FINd:

Opt. point

Values of small
signal pars.

Input Imp.
Voltage gain,
Output swing
Output Imp.
Current gain




Conclusion:
d Motivation of using CB and CG amplifiers

(d Basic operation and Biasing of CB and CG amplifiers
(d Small signal Analysis for,

= Voltage gain,

"  |nput impedance

"  OQutput impedance and
= Current gain

(1 Numerical examples and

(J Design guidelines of CB and CG
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