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Ie=T 0, | hme TLigg |
‘e leddp c¥ Re :'5-\7CET/JFI(,=O-.=>—V(_:E=T{;C':>O'G

2. -
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[ In he Catolf region :

IB = I-C - IE '.:-.0
TTn Fe adive ragon
I.-oIc
I..pI,
I, =(B+D 1y
-VBE =07 v Si sy h 2
) pn NIRWH N
Ve, . - . E 8“.%\78 vy
BE =03 v, S0, pPap [,'n"c%'; <=1Tun.off ala,

\]CE >-VC-E,SaI- =02V, S"} npn
Ve < Vee, sat - 02V, Si, fuP

3. In 4he Saturation region ;
Vee |

= YCE,Sat

J.
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b lectronics ENEE256 L9: Pl mp BJ'T modes of operaz‘h

Exampl e. I operation & the Qpaint Vega Lo pa

NG

| BE gunction =Fw Biased (o) — linear
| ‘ ™ Satwration
Assomie BiTin  Adtive Mmode, .

—_—w D m .
200 = 0025 mA /IE-—(5+’)IB=101-(0.02|5 mA) =

=PI
=Pl - 100. 0025 m A . 915 or L - 2.2/5 mA

lo - 31ck ¢ Veg “Loop2 "

Vee= 10 -3k (205 m)

= 10 -30.5) - 355> 0.9 linear BIT
lco = 215 m/
Vesa= 355

UMDY\ WGEETEDAT e
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ElXamPfe : [—_md mode OF OPﬂfaﬁOﬂ & the Q-Point \fCEQ :ICQ \

I
£=(R
Assume Acki 2 mode. . i}@

KW1: 5= I 00k 5;‘1,;7](1

5= LImk + 03 4 I, %
T i E\‘> (B-l*DIB
% - 5"0.7‘

- ‘O-
E 200K 4 gF—H)- 2k Lde

160
__}T-C-BI *'00('0”9—’0?%4
5 I I = 10303 mA

c=

KVL2: 10= 3kI 4 Vee + 2KL
Vee = 10— 3k(107m) — 2K (1.0807 m)
=10-3.21 -2, 614 = 4.6286 V' > 0.0 = our Asumption s Correct

Ve -

._393 <O BC JOHC. IS O]C(
*G)nFarmcs that BJT in achive

mode x

; Method 2 1 Staurahon ‘>V CE(SAT) =[N [i(ssurnp on 15{

V&C, IC(SAT) -3k + e (SAT)ZK -+ § -\/-'CE(SAT) wronj
\,lc(saﬂ IC
leoas LD pgeme g f L
’ “E(Sal') 35k

lgémd Iq/' |
W 1.9%m WUI T
> I8(min) = LIM 196 ma =l saw:am i 9

1o
“‘U"CB’UUU 107 L,SJJ Ig bebk,:LJJdih < KVL* j;?’j}" aC«ch 1 i _ Iecsas)

active m@de-J Lal Y L-DJ ‘2 6 : g '
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BIT as switch :

Example . Find Vo &) for the lnpet given befoder Delow .

v

9 Squre wave |~ |5k -
= [ B=30 V/
< } Vitt) 100k )
12 | —
1 =
} —_—
o L L == AL
—> Time | =S |

Solution: ek Vie)= D olt = Caculate V, & Ry,

R”\ =I5k // 100k = |3 i

2.2K

Y Tels v b "

”NO*' G qteMtime
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Blectronics: ENEE236 . L9 Park2 =p BT T Biasing
L8 . DC M = BITe

Futhin 9 External DC Sources that will forge
'€ transistor +o work in one of the modes .

E Livel _bias Circuit -
) Emi‘H‘Cf-SzLﬁbileed bias Grepit .
E—I DC bias with Voltage feedback

?H VoHag(', divider bias Cirgoit .

Stper

/] \
* Ac . 8 '
LT, Posiion <Kl dakd DCUL i )

0 — — l I outpu t
2¢€ i Vee Ca  >l9ng|
Input = -
Signal ~
BE —=
Impenence fo,- Capacitor = j‘J*’_c =
D: equ. afCth‘ = Means on Rg Re
~ “ 5 ‘ s
2 oo “open irculf 1 =5 Feed bis
= +
Ver | E

—_—

wld B

e Lebly N Vo wIR

b
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‘5 = (20-200) data sheet \

Ve = Ve -vg

Since VE-=O "3‘>-\7CE-=-VE
* Veg sVie-ToRe g Vi V2 v
~'E
VBL: 'Vé

Design of fived Biased Cireuit
Assome Ve = 10V, Broming =100 , Bpmin= 50 B max = 150

Design for Q-paint : <€q= 5V, Teg = ImA (find unknown Comp. values Re& B
€&

- lo M4

IBQ = _ISQ_ - ImA
Fnom'maf 100

1 ) ImA |
. If ?:ﬁm'm=50 ='>IB=’OHA
O"“I'50<$<A 5 & VI“ @Isf-('io)(lo/c):o.fs mA
B=10MA fixed € = Vee-I R
0.5mA\< IC glsmA =lou(a'5m‘4)(5k-’2-):¥.5v
2 .

VI Ve y s 1 P o < 150 21, )
Ic(max) " '-Sm.é -3 IC%PIBZ(ISOJ(IO)= 1.5 my
Ic(min) 05ma - ey - ICRC
- = 10 -(1.5mA)(5k2)- ) 577

2
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EmiHer.;S’cabihZed Bias Circuit

Ve o I
@ BR8+\735+ (EH)IBRE =2 IS(R3+ R

. N E)'f‘ BE :-\7CC
R I B
B+ (F+1) Ry =40 1

Re>> Ra
B+l
IE F":—-vcc._

Rg
%USO, inoder £o Yuarantc opcraﬁon in

BE

Lincar made:
0.1V, e We Choose
& \<VE \< 0.2 %C
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LeRe v o IR =\Z_=0
12D Ve Ve 1 (k4 p0)
/'I/SO, ‘\/é __IERE
VC_ =Vce '{_V,é =VCC_ICRC_

v
IpRp =Vae +V];

B =Vee _

DCSI'gn : Emitter Stabilization bias

Wl I Slhatl ¢

Lek Ve =0l V. = oY g f
2 -
-Vé "'—1—. |0 = | V
. (0 \{.__{!ﬁ |
= YE_ — R-:-—-’—-._. g
. Re = .ol ma ~ i
Lo = %5
B= C- Vg . T e
Ror (g o T Ta(FoR - eV
5 Vee =
RB = VCC. _VBE_ s IB(ﬁ‘H)RE VCE ‘\/C-C = ICRC .._‘\/E_
— CBq =5 -j0_|_T
IE R 4‘_ CRC
= I_E-— 0.F_ IOHA(IOO-H)‘H( - g = Py = 4Ky
[0 M4 '
[‘)ﬂzﬂ:‘"(ﬁ G Zan%i o)
l‘p B:Bm;‘h - 50 £ I 9.3
B = 10,56 &
Le= BT =50)(1o,56 ) 51t A o 5:2\< S sa

f
Ve * Vee -I.R .V~ 2 Ig > 9480 M
€I

V.. 0.
°6q = 10 - (0.58mA) (¢k2) | . EH i ¢S 1423
¥ Pofigy -ls0 > L, 93 6.8 > <z, > 3.3
I -pI 320K 115, k = 9 189/
Q?E = Ve - IcRc- VEE Ifmt'n 0.528mA ./;,

€Q= 10~ (1983mA)(4k2) -|=3,3)17 4 12T Vo) A
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R T i e

_—_] Basc Emitter Loop
\/rCC—IE _EQB—X/BE:O

I IC'fLB
'3IB I - Vee- V5
A)L(i?'f/)ﬂ@
CC‘IR 4"\-/05 @
= IeI,
e~
E, c (IU‘I )k(_

- Design Voltage feed back bias S
Ve 10V, oming =100 & Cbll o TR tiRe
«Bm,n =50, ﬁmax : |50, DESJQH For V&@:SV
Ve = frafl

i s ® o

RL-.: VCC'-VEE - 10—5 _ ﬁgskﬂ ]

Ic + Ig ImA ¥ i’pﬁ_ o
0o
Lo %-W
B = £ R = 430k
RL(P"")-PRB; " .

If B-= Pmin = 50

T = 003627 mg for

%;0'68 " 508 < Isp

Tp=inax=/50 0.68 mA< I <119 mA
B =0.00793 m4
Ie= 119 my o Zomar._ L19wd ~ o l”ﬁ”"a‘”“J bvt not Sty
ICmm 065 A
i
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~ Electronics : ENEE236 .| |0 =p BT F Baising (3) ™

\oltage Divider Bias ~ Vi
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) o T,V Vg AN
I3 Re

Rin + Re Ri
; .
V = R|‘VEC = ‘h
" 1+ Rz (ﬁ&h +f )+ Vee = [ZV-.0 s

R+ = R /R, _ R/R ) -
h I ¥ R2 = ‘. =2k -
Ri+R, @

810\@3 D&D = R; s

F $=Bmp = 50 /”: Pelle i 50K g 150

242KQ | Ry = 11.64 KSL

———

I =0.982 mA I =1.0069 mA e <le < 1oosgma
Ic,
0 (max) [.006 9
= = < ].0254 5{11&6(56 Y very Good
Iccmi”) D5 Qpb):/n% ?‘fab) lity
PNP Hransisfor
-2V fENT

I

V—h_"’B*'D_OK +Veg + L xIk =0

ZF'"OM Leep 2 LR +Vec +TcRe—12 =0
Vec =5.02 (2)
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. P IBSOK -f-VBE +“( +(-6)
I.Ez (F”)IB

- l-07 = v
50K+ 100k
Vo = kL2

J Y f v
6-{-6-’ ICP( -f-\/cg-f __rel{\jﬂ_

<l_9> BT AC Anafys}SI

) rf modC{ 4
+ Hybrid equivalent mode/ ./~

% Two_port Net
-, work ?2 £or 3’73/)/.51'5 ( 6) [@.&

|nput pord Neboork |——,
rk
IR o
- Note . 1hi's Pdge

[T Development of the | |
-P&famo{—c(‘ mod } i _ M)S [: " iMorm 0
h-Parameber &quation . sl B °”?>/Hr N

h-T Uslhs wUl h—PafamEig___.
/"C( _ *E‘io
+
I f by
o
hr‘* Y’- j with
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Clectonics : ENEE236 ;11 = BJTac Ss analysis s

U— 9) BJT @nﬁguraﬂom
-Common Emitter
‘COMmon Base

o Common (ollector

CC X= J_ SJ_ %C
(4

- ac fnpuL Base Side

-3s Quiput B Collector Side
X.. L
Wc
dC‘)r‘:..-:O ‘*XC:OQ ”Opm 8
aCs 4t _, Xc.'_xo vShonL“

- a8 Input Byse Side
=i OU}P‘”’“ Emifta Sde

(/SE¢ Same })—Pdfamdcrs“,

L “q, b = ¢
o v A% Slo
hoe Vee ééf v 5{,‘/
/] e T R
hre Vee hfe. iy ol 531;,[,9@1[@[ [e
Defailed S im/) Iified
& CGrewit C’g{ Cilcoit
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i Ve ble
daC inpub —> Emitter J -
ac: oupul _, Cllecke K

- Lc

¥ s
\/IDL'3 é b Veb
i

g
hrb hﬁb.Lﬁ

q[%l(ﬁ }WL[D hﬁc,lﬂfb% le _ o

_._V_L— Lou“pU*' LC -
I =

—

Q “Tinput © [ b

2
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Example:  BJT Amplfier Analsis

L
Ana Iys ) So)(s'«)\ v " o] L

] AV=V5/V?,SmaUSignal .
Voltage gain O

—

Al‘= LO/ i ,Omall Signa] cUrmﬁ;:m

3) Zi Input {’"Pcdancc Independlent) kil 2
Bz o , e

4C ¢ B
s 63‘ Circuit

Sma” S}gnaf

-Caps ShorL
-dC Sources Killed
~BIT- h-pamam @q.. Circyl

A=Y

v
vo ':h L ' HoleH
le - y_:_‘ . y = L " '~ i{
A hib | le hib Lo = hfhie

V= _‘\_/0_ le _ hip 9k [c=t'£'- 5K Current dvidar e
g Vv hib 5K + hib
,236 A(‘:h”?. 5k _09972
5 5k+hib
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IEQ < dc analysjs
T 3¢ Sources killed

2 (aps open
0 - Lok + Veg o
B Ji03
Ceg - = hip- 22680V
= |.36mA |86 m A
___-—-—\\-\_‘\

Zi= 5K//hb

hib

= |3.811§
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EXample . Common Emitfer (CE ) \

Fr’om Dc analysis - Caps Open

We find Q -pointk & value of

2
.

— : Q

24 1

TZn‘);\gcc K, X24 = 0
| R% R R . = —6—42‘%; v
z s 1//R2 = 10x50 = 500
| = &8, 38R
I k[ Foo7 el
B9~
838 Bok T T 333KL 4 Vor 422k T
E

Iﬁ i T_E: (EHJ IB ﬁ&h/ﬂﬂ

RB———b——E@__ Y = _—LL
B+ v l@ §422k

IE—%I-"IE - N

Rk
(Ber) —LE:‘F\V
. - -+ gg 0.%
Re >RE@+’>3’—\?“ IB_{‘Q‘*%*’)

==

i
B
I Here we hape Dase reflected to emitfer W
B
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*Z7 = R hie

= ¥.33k /928 K
‘ *Zof Rg =33k
AL=—L§?— =3 [ i‘-‘( Ri //Ra 4, )
5 s Fe(azl(/ix_%‘j+hi°)
Ry p R
0.
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KVL1 . w»
1= Lok + Ihie + LR, 1V,

e~ 4o, T L)

i
- vy Vs Collectar 4ep 6o %_]LD

R;+ hl‘C -J-RZ (Lb(hpﬂ—f ])> o NCOlfeldor“ Ei Circuit "
C:X% Q—Uzy})JJLAEYU{ /QU/_{_L.}'[;

Base e? . Circui -

Rifen) | F2 >R, (hipy 1)
- hi(——> the Same

Le=ViVv3 hie
Ry + hie + R Mt Driter ¢q . Cirawik

R, (Base to Emter)
{/i RCF&CHOI’)

- R“h,(_ Qﬁ[_ hie
hfe+i hFHl

RZ — Hhe Samq
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m\glédfoni“;;ENEEZ?)é:l_Q -)Ccaﬁapilﬁ'er s

Impedance  Reflection

Emitter to Bas ¢ Base to Emitter-
b

h:c
[ 1 R
R«Jh \ i :

=
(g}

TU
cu+‘

Lb - :; Lb B -Vb—
hietRe( hfe+1)

Scanned with CamScanner



Rs b \
+ \(T}: = «tﬁ z '\ |
V; iV, Z +Rg
- A-\-{-r ns \ (é /

] L o M8 o K6 o Bl )(}_il
v’ Le (h Vi Ve
- X ﬂ;e-ﬁ )X e %
- 0915¢] il )W) b
//h:c (
B+l
6J<1[(hfj % il
Zc/ thevinin lmpedcn&
V".-_O
o b R // ZC?
+// J
[ hi CP+(R5//R+;,X =36.90(loy
—— e
AL= (o
i //,40= ‘e = ig(gu)
A lb =(L (RH,
= Lo | B +hi )
: ) Lb Hsfb‘HR}(F-fl)

2.
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CCAmPlifief as a buffer \

e [
- — Amdifi« _Lvo
RL affec |
aks Ay of
' A“Pbﬁcfj = (oadin_c; effect
Voltagc Yain
it 2\

hie =1000 52 Emitter follorre,
hfe =140 Avz1
Al |
[;_)(amP le =

« effect of load (RL) on A,

« then Use. bufferg see reducing efFect

1
/’ :
V'. Va D WIH’) RL:'DO
Ve = -'h |
T c fely - (Rc)
= kg‘_—: G Lb:._\ﬁ___
hie
AV: Vo _ Ve
Vl' lb ’\7'—
1 = = Ehrc R)c) ._L :'M'D
with R, =502 . b

Vo = ("hfc&// QL)

A = Vo h
V ~= (heRel/R ). | -
Vi (ke L) he = 0F (Redoced fram-ig to 6.7 )

"
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hfe= |40
2

hiel= Kk hie 2 =2.24k 5
Stage | Stage 2
AC Ss €g. Cirout h

‘be ch

Bl — =5 2 C
_ s L2
Vi R+h hict 3R ‘
m hee, L] RB2 3 hiez hfealy, =
= | s =

s I
L Vy

V, =1, (Re2 JRL) -
LEZ.: Lb?-( I ‘f‘F) ——Lf)l(l.{. thZ_)
e = _,7§€lib,' fRCl /I RB2)
k(RC’// R52)+(hiez+(ﬁ IR

| h
e o)
by = Vi
hiez
AoV _ ey ;
5 i B LI TR PO

Lez Ly, (v

(Moch Beter )
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= N ! Y - B i s T fanmmina—— ©

[ lectronics LNEE2% »ié: Part 2
Field EFFECT Transistor s FET ¥s. BJT

+ 31T — $} Voltage 9ain
+ Ma nmfachrmj S easier - Poor ‘(}equang/ response
+ Qize Small — Eelectro static chscharg (E SD)
SCnGII'IVIb/
’ Advantages * “Disadvantages "
aJunction

FET Types : (J_,FET = n-Channel

~—s p_Chamnel
Type

,)’
\[\_/‘._[)_%FET — s DepleHon D-MoSFET" ~, P Chante
MCJ‘&] Oxid SCfﬂiCOdU(}or Enha anMCnfl- E' MOSFET "n__» n

S P
[ Junchion Field Egec,t W-ﬁam%r TRET®
n- Ch NN 3 Dfé)lﬂ Y G d’L"

1a
Iy put Impeclance
- VGS

T-0

= g
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r—. 3 b= £ T & i - s ...«\

Depk-hon o [ - \

=k s -

j t'
'

4 E U o Rss%
NEREE e [
i R
b, s Drain WJ}AKJAJ s Gate )l 2o /ufu.u bl coed Led
s ol ¢ A‘Jcﬂcw_a L5 & DCPJC'HOH I

—
e

 GuHoff Jss_ross Channal dosedqub:_:VE,s 1 s ol 42 chuoj_z,

fEWSc,bl‘aSCAlU\J_anJunchon_J!UJJ F- = -Te=0: abojl ¥
:;jx.ﬁ Z'n C,{’é:ryf)ﬁj

$ID§=’-T—D ’_.Is
A SL Gra Ll gls 0 -Ve b1 o
. oy {Dss) EaDram Satvration (Vg

"
-2 Vas=Vp = WULas

. = (U@FF BU)%JIOJLCS{;
[vpl e >

agl pNp | Qinch off Voffagc ‘region "

. | 1
n__d‘ﬁf\“a\ ?| (da’ﬁS\\Cb DSS

Jltj_u‘_-‘l@JQb'-a &S T i Lo nos

[JFET is 3 voltage Control device |

‘ W«\;(\Jc@ T Myss | Vazo D
| ’ d A
Trcau?sgondudancc, T s
V
n-Channe e -
Ves 2 =
' 2
= Ipg- ID‘/ss (' Ves) ) sls," KK
= vVp
Lo _ s
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P- channal \

T i
I&: 0 q
P-channe|
S

Voo Vs
Pinch o

-
N_Channel —>Vp Vs 0 Lgdi 2515t

Ipss > Ip>0 z
P_Channcl - O< Vas < Vp

0< Ip < Iosi
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Flectronics « ENEE236p L4 - JFET Bamsing

JFET MOSF ET
N na
n- Channé P Channel ~A=chanmet ?—Ghamrf—
G JP G0 DMOSFET EMOSFET
}];)S M /N / 0\
N -Channe) P_Channe| n- Channd i Channc

g I Jq

negaH\/e valye For' nhdﬂanncl
Vp = .
Posttive.  valve for P-Channel

Tos&)

2 : Vas =
I ey
Inpinch off Region e RN
) i VS £
V< VGs < O “n-channel *

[Vos| > IVl = Nasl | Pchamad © ¥ < Vs 0

Common JFET Biasing Crouik
’»F’:Xed-Blas

For Al FETs.

TﬁgUA ID T I
»Self -Bias F°If All TEFTS: ke
> Voltage - Divider 1ias ps(®)=Tss ( \,P)

DMoS. U | &
. erd Blas IDSS}

Vas 7 Tpf Vps?

Ve + Vas 0= V5=V VG.G—-
VDD—— IOPD 1‘V

\/_:TF‘_— ,
\/Dsﬂz [0=Vs] ¥ 1
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16 [rample | Ty =10ma
Ta

o \f“z- Vp =4
__'_+ \5 ;—DS VG\S = -1.5 Volt ) )
NS Ty Ts - _7) - 10mA< =5
= VP 4
= 3.9 mA
Vns =16 -Tp. 2k = 8.2\
heck N
Ml > ATl - [Vl Tt} o
32 > tH-15 2 i
(sraphical method y Y
i 2 estt) -7
¢ Yos-¥ L (1 '-V-éii-) <k -5
l)
VS 7-‘-5 YIXd
@- SE[F B'laS Con'ﬁgur‘ﬂ‘ion Vop
(Ls
0 L =
+VGS + Rs 0 C, v,
Vas=Ve-Vs=0- .-Vs Vi
-\TS: IDRS S+ A%

Vee = - In DC Noneed —== .
o IDRS But differs in AC S
i P ;
p= -VI-.)D = IDRD
VD.S :\/b _V;
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40
Vas Ve Vs
Ves = 0- 15{{5
Vas- -LK,
AV 1
S U L]
ID = Tog(]_ M@i) KF\/{J(‘S(” b,ar_,
Np
= low (1 2T RT3
23
Iy A 143304 >IDS§ I5_15kIy Vo5 ~06KT <0
. Vps = 0.2
\3,0MA]< Ips\/, R ps = 102V

Ipssiis the Maximm Valug. and its 10mA which mean +ha t 471>1
theother setution 1s 3mA and il < T, Then itz accepted | 2
Va5 2600, 3mA (B syl 1 Vos S1%HVes)
Sy v o R / 102> 14 |-[1.8] v/ “Chesked”

GfaP}llCal md.bod : #Gr&Ph JI FJL«.JJ ID“I g’ V\(j;) cdjbll{-m [‘J.A
\fé‘.s = 06 K) I

g Vasr0e= 0= I, Liba
* cul»Of;g,an)_‘__u

- Lps@®)
Vés 32}" o il Sy A T lduodl), D mA

~ Vas & X I
w"lf,(\ T/GLS =0 — IDS: 0 & //
W ~~~~13mA
hen V%y i Ip;:SMA ///,.
& :
-4V ~1g Ves()
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3| Voltage_Divider Bias
I = OmA

I responds o Changas n V(;s v ﬁ__”__ | F—= Vo

Vg, is equal fo the volkage acrass divider 1
Csistor R,

- R = =
-Véi - R '%D
| + Rg \/DD
% = Tgs
Using kirchhofFz (a
VGS':- R2

T 12 .7 =_5__

——tih
={I.52MA

.m< @
_’D
-+
JD

KVL—sVGT + IR =

Vas )
l.54-_0.'52n)(2.2k) = Vos= [ﬁ\ % . oss(‘- -V&s‘);]
Vs=154 _ 3344 - g

Ve =M R
THeEM A5 = [54y 11' 2

O i @\L“*_’?ﬂ%f’ﬁ Uit Jjapea’s Vy ) Loy
Vs = IDRS = (I 52MA)*(2 2k) - 334v [\fq; - .—R..__ . pD ID ]

N
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Exam pJe__ Vy unknown \

t12
Ves = Re W, ~ IR — Rp 3.3K
RiR, o | '
Y B
Gs = 1.5¢ _ T R, (M 3R, Rs 3.2K
- 2
ID'—' J'DSS (]-— _VG_S) ; N
Vp

thhItO Ve - |54
WW‘V <0 = T .54

Gs ®
Rs
Dss
—-3 Ipg V-0 Sﬂo;\-l;i
‘S'Ifosvés 'Vé
;-‘VE) Vesa O ﬂ;‘e /Vé
Example p_(hannc|
Vp-5v>0
Liss=13mA o—fbogwta\
Vas= V-V, = K2 720 4 Tphs
_ RlTRl
_v;;ls ) .—4—+IDR$
ID: IDSS(, VGS) ’ IDI 4‘7MA \/<1055 w—l-uWJJ,EJ
' VP Lpss Lpy,pore5
= (1. ¢ Lok )’ oz Ftmd V< Ty [GB -
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'ror ,C < \f,_ — X, Xz, Xce >0 8 Connot be concidered| Shod as was
done [|n LII& LY

for F £, = Panasitic, Caps

(inpF') camnot be considered| o
pen as X~ ,
Xegd $Xcgq | i

- open @adly C,,G, C?:?ﬂ rﬁf “"L’A (7)‘3/-&"01@ sl
7F)
: . open '\ 3 Eusw C::Cz)CEA%U as® BW‘U"’U”/ ()20 Lcl -
Syl dU'J Open CUC C os (4—) bl LI —

Scanned with CamScanner



Vee

Wt
c,
.f

L SCQ'C.S Capacitance, & wy, | y

Ro
Fh}
N Vi R <;;Amvl' i
! Vi
» . = -

Vo= AnV,
= = ViR %

Yo_ Zi Ri _ . 1+ Juic

e Rl+ )Am_AV'(MId)

A (jw) .Am Ri |20

l Vv l R,J—( ) W:’&\/‘\}c oo

Wu -

Cu{- DFF duzfoccl1 // _A_V(JU])‘ Jl—_c‘

s ) HPF

elet Am-1 ,w;qu_,’ 4:
RS

oLLEW:O.lel—-e, l

s Ik
A

0. =P 20log 01 2 -20dB /———~

=) 20(og .Qg = "3dB

l+1

[+100

mlfonl_y C1 — We, =wL
m IF C]ngZ —> WL?

- Solvin3 forw

2 1 2 +
(WL) - Wl +wez +__Wc(+6Wc,2 Wy +Wer

AG= An( L )
[agal - - "

IA(J'WL)J _

2

] ) 2 i
[+ ez

T/ e Magaibede s uH5¥ 21835 1, 1
(evalu.]hon for WL) Jolsluss

Scanned with CamScanner



1), Wey= 616 rad/sec 2) Wy - 200 fad e
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1.Cohs,'der Cgs (Cgq open)
Vegg = L &

Cgs Rge — i, 5Bl 5l
lndep iowccs_ﬂusu Cp L _]_> fn
R33/ = Rill R

Vi=0 | s
chs 66845 M rad fseq //6 IR oz [ iy

g chd

Rp SRL

-

sm Vas |

Scanned with CamScanner



i')(S’rnv.‘.l-" T I‘r)ﬁf_ + .IT Rs -V

(9n TR+ IR+ LRSSV = ImReRL; +RIrt R Iy -V
IT(9mR5/R|:+ RC+R: ) =V

.:1;-1: ng;R:.{. R,:-}»Rs/

T
— st

Blab

2. Consider Cgq (CQS—’OPU‘)

Wqd = L, Reg is Caloulated using VI method .
ng Rgd IT

Y94 =c_dLﬁ> = 48.5y%M rad /seC .
g (gd

%, Estimation o wy

\
|
|
| égz* :s Wy 4858 tad/sed
\ + 48

Es.zs W < 53Jﬂrad/scd

Scanned with CamScanner



BJTs
/

w ﬂﬁ

NG F«db&@ el

hfeib = hfe . Vbe
hie
= jm . \/be

HF ac ss &. Crevit

J
_ __J__ =, QEVgs
5 h
l__ﬂ wbe’ CbCRbe ‘FI?V?‘
Re| {[Ri#Ra] +10)
Vi=0

Scanned with CamScanner



Consider Cﬁd (ng—appen)

S ) Vi
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