gdsglilas ailSeal 21d dedsal (4331101) - Galle) 2024 2iicjelel by Milav Dabgar

yed 1(A) [3 Hisai]

AidY Aigld A1 Ais, Gl V4 ¢y AAIRid s3l.
FdIGH:

2isld:
[

Loop X

@‘@‘@‘@ ‘@CQ

O-e-©

o dis: s [Gig a2 61 § ag (52 dcdi Viscile 21 BisiY &
* Gl Gl ISl Fisg s [Ridd vildd-=
o qu: alSaHi siguel cig uia i s His Vis s2di dg duid A1dd 2]

A3l Zls: "NBA afS2" - Nodes %sei-l ©, Branches 2adiAl 8, Loops ds(cis Hioll &

wed 1(6i) [4 HisA]
d2ds H12 "2]" Vi "2A15" HHAdl.
SUIGH:

visld:
[

Tree of

Network Graph
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Alg 2l

d2ds 2iyel 2lvici(Fsd 231d SAS2S AGIAIS BHI 618l IS &I YLl gu A ¢l
Gied] Gli=d A Hisd &R1d © N-1 i €121d & Ui N IS4 2ivul &

g g1d & sigf g el

2iyer aifS2 vi-IfdRI HI2 duRiY © 42dS 21RIdAIA 21201 GiHIddI HI2 dURIY &

"4zl gls: "GRAND Tree" - Graph Hi Routes And Nodes with Detours £, Tree Hi §5d [J21d Routes ©

yed 1(s) [7 HISRi]

AidY u.§ra-|‘| GuaIdI s3] "HY S22 HAS" AHWdI.

Mesh

Mesh \
R4
R3
R1 Rz/
R3
R5

Mesh
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waig qgeid

1 AlSaui 2ad> Hel AHINu]

2 Hel 5223 (Iy, |y, 921R) eI sialH] [21Hi A1+ SR
3 £25 Hel HI2 KVL d1d] 52l

4 gsdel- Gididl: ZR-I(242i) - ZR-I(RASIH) = 2V

5 Ru[uy gsdel-a Gsdl

SIRAEL 611 S22 HAS Sdi A gsdal-y

o GUAIdI: W H2gs HI2 Sivs
o HATEL HI4-1d42 42dsi Hi2 AHIE siiem

J443] gls: "MIAMI" - Meshes Identified, Assign currents, Make equations, Intersection currents calculated,
Solve s?i

yed 1(s) [7 His ([dscu)]

AidY éuuglad‘l GuIdI s24 "dis U dics ugld" a4mdl.

1 Node 2 14

Node 1 |2
15 Reference
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waig qeid

1 252 IS (AU1G-S) YA€ S

2 GlISIHI IS IS dIR (V4, Va, d212) A1 521

3 £25 IS U2 KCL d12] 521 (2821 [id12)

4 K1 [AaHA] GUIdl 52 52214 IS diR¥HI QIsd S
5 Rue[Fud gsdel Gsdl

o SIYEL gl HRldI0] AlS2 HI2 Hel Hals sadi Aol gsdel-y
o GUAIdI: Hid-1d-2 alS2 W2 siigm
o Hu gsdeld: ZGV(A) - 3G-V(AslH) = 3|

442l Zls: "GRAND" - Ground node fixed, Remaining nodes numbered, Apply KCL, Note voltage differences,
Derive solutions

yed 2(H) [3 Hisi]

KCL Gels2el 12 4HMdl.

(S lgI 522 @l (KCL): siguel His U2 udeldi A4 9isdl dHIM S2231-1 HABTIES AAIN] 2= I ©,

anfeilds 2a3u Gelsel Guidl
=0 ASUB Iy -lp-lg+1,=0
>lin = Zlout ydeldl s223 = 8RR Hlsadl s22

#4432 2ls: "ZINC" - Zero Is Net Current at a node

yed 2(6i) [4 Hisi]

AidY Aiglddi Gualdl sl Z-UiHlzz, Y-uznilz2 h-upil22 214 ABCD-UR1HI22 24l

¥dIGi:
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visld:
[
Fom—— +
V1 | | \
- | 2 | -
Fom +] P |4 +
Il | o | I2
- | R | «
| T |
Fom—m +
varHl2? vl
y4 ghUs- UlHled
Y AsHa- Urleaf
h slglcis UiHlead
ABCD YRS NEIERVENHEEY

Adls2e

Vi =Zyqly + Zyoly, Vo = Zogly + Zpol,

I = Y11Vi + Y12Vo, I = Yo Vi + YoV,

Vi =hyqly + DV I = hogly + Vs

V1 = AV2 - Blz, |1 = CV2 - D|2

GuidI

elg ghls- alsey
dl ghus alsey
213222 alsey

52535 degsa

Hu2l 2ls: "ZANY HAB" - Z for high impedance, A for low, hy-brid for transistors, ABCD for Cascades

yed 2(s) [7 HiIs<i]

n-2164 d2dsd T-218U d2ds VA T-21gU d2dS4 r-216u 42dSHi 3uidRd skl Hi241 ¥Hls:ell Hadi.

FUIGH:
anlgfa:
m-Network
Y1
Y3
Y2

AY AY

Z1

T-Network

@)

Z2 Z3
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3uidzel sirdl

Ly = (L12 L3 1)/(Z1o+ Lozt L3e)
nalT Zy = (L1 Zo3)(Z1o¥ Lozt 31)
L3 = (LogL31)/(Z1o+ Lozt L3e)

Ly = (L1 LytlyLstls )/
Taln Zos = (212425 Zs+ 23 1) Z,
Ly = (L1 LytlyLstls )2,

o GUAIdI: 129S A0S0l A4 [dedy e
o 21d: Gid deusal 2H4@1 U2 AHI4 ¢idl A

o Hiel: s5d dlFaR d2asi Wiz ddyus &

443 gls: "TRIP" - T and it networks Relate Impedances through Products and sums

yed 2(2 OR) [3 HISA]

KVL Gelsel 412 44¥dl.

SdIGl

disld:
[

+-—R1-—+

| |

V1 R2

| |

+-—R3-—+

[SUlgI dic @l (KVL): sigul 6igh quHi dHIH diX-] AATHIS 410 2L &1 ©,

afeilds 2a3u Gelsel GuAiol
V=0 Uiz Vs - IR - IR, - IR3 = 0
YVrises = ZVdrops dI@RY 98Il = diR €l21S|

43l gls: "ZERO" - Zero is Every voltage Round a loop's Output

yed 2(Gi OR) [4 HISA]

[Gfdg gdsgifAs d2ds adils2el s 24 4uudl.

¥AdIGi:
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d2ds sk gl Geleel

dlfdaR vs did-dll[a2 AHIquIfdsdI-l Rigidd Uldd s2/4 52 23223 vs slais

UfAdq vs vilsey QI Ueld s2dl H2il/s2 & RC afSe vs vidsiae

GliId22d vs Y[idzd Gid [€R114i 2HI4/A@21 2jR1em] 233222 vs siis

ans vs [S[Rzey2s uileaf sfd/sdiRidl & RC 2ifS2 vs 2l-ifHei digH

2194 dR¥i-2 vs gdRai-2 Uilea] v 418 GledIu/H HEdIY gdsaifds [Rav vs [$s2s B
digld:

gdsai[As deasa

Yanilea] ai¢iRd

dl2d1 H1g1Rd

‘ dlFae ‘ ‘ Ai-cll A2 ‘ ‘ ifseq ‘ ‘ RIEE] ‘ ‘ cllade:d ‘ ‘ Y[ded ‘ ‘ ans ‘ ‘ [SfRzoyes ‘ ‘ 21g4- ‘ ‘ 21gH-dRi2

"u2l gls: "PLANT" - Proportionality for Linear, Lively for Active, All directions for bilateral, Near for lumped,
Time-fixed for invariant

yed 2(s OR) [7 HISA]

T-d2d$ vid n-d2ds H12 S¥sedludlsy gunilsad aHlsael Hadl.
FdIGH:

disld:
(X
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m-Network T-Network
@
Y1 Z1
B2 Y3
\ Z3 Z2
Y2 l
B1
d24s Sisedluzlsa guulsay aMlsael Haddidl Widi
1. [RMRZsd dis Z, di9) s
.28 20T = (T T 2] 2. g4y gnils- gl
° 1A 3. gufls WRid1 wi2, Zin = Z,
4.7, 412 G5d]
. [@NiZsd dis Z, d19) s
e . g4y2 gnls eligl
n-42ds Zott = 1/JI(Y4+Y3)(YotY3)]

1
2
3. guils JfRiar vz, Zin = Z,
4. Z, 12 Gsdi

o 6iel: Z,T x Zyn =747,
o GuaidI: guils HJd1 4 [sceal

[ \ \ [4 \
o HAUIEl s5d [@H[2sd d2usl HI2 HI=

Hu2l gls: "TIPSZ" - T-networks and m-networks Impedances are Products and Square roots of Z values

yed 3(H) [3 Hisi]

SyAIGE2] A1 Rigidd Gelcel A1 4mdl.
*dIGi:

disld:
[
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Original Circuit Dual Circuit
+---R1---+ +---Gl---+
| | | |

V1 R2 => I1 G2
| | | |
+-——R3-——+ +===-G3-——+

syAIfd2li [Rigid: €25 gdls2sa 42dS HI2, vis YA 42dS HRdcaHi © i

AHIRMRa SRy Gelezel

dics (V) s22 (1) 10V iai — 10A i

s22 (1) gl (V) 5A — 5V

2322 (R) sss2-1 (G) 100Q — 100S

12125 sdsel URdd ssel 12123 B2 — Urdd ssseal
KVL KCL 2V=0—-21=0

443l Zls: "VIGOR" - Voltage to current, Impedance to admittance, Graph remains, Open to closed, Resistors
to conductors

yed 3(Gl) [4 HISR]

Ad[[d1 [RIau41 Guaiol s2ld AlS2Hi dis udied] s1e1d3] sdldi udidi 24Adl.

SdIGi
digld:
/> Voc —~_
HIRRAd alSe dis €2 8idfd4 glsadd-2 dis g2l sl IL = Vth/Rth+RL
\b Rth —/
wig qgeid
1 2fSeHiall dis 23222 €2 s
2 dis 24 9 AHiu4-ailSe dicess (Vth) 2ig]
3 AlS2Hi vl widi AdfF4 B2~ (Rth) 21l
4 Jd[A4 glsada-2 AulSe (Rth 1112 2i121os4i Vth) €i?]
5 Jd[[4 AlS2 U2 dis 23222 (RL) s3lail %isi
6 dls s22 21eli: IL = Vth/(Rth+RL)
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4432l 2ls: "REVOLT" - Remove load, Evaluate Voc, Obtain Rth, Look at Thevenin circuit, Use | = V/R formula

Wed 3(s) [7 HisA]

Yuuilsel [Rau41 Guidl s2ld dis 322ui2i uIR Adi [deydudie 2ngi.
FdIGH:

2isld:
[

4Q 10Q

siwes: widl-e2-udidl G5d:

wig  geid aeid?
N N NN N N I, =12/(4+6+10) = 0.6A
1 $5d 12V i i44i di (12A 4 AHiu4 418 ciedl) .
6Q Hiall I, = 0.6A
\_C N N\ \ C \ \ |2='12x10/(4+10+6)='6A
2 $5d 12A A1 144 di (12V 4 2118 412 ciedl) )
6Q Hiail I, =-12x4/(4+10+6) = -2.4A
3 Juuif3el4 @) s2l IL=1,+1,=0.6+(-2.4)=-1.8A

FdIG: L = -1.8A (6Q dis 232224 GUR d2s dddi S22)

43 gls: "SONAR" - Sources Only one at a time, Neutralize others, Add Results

yed 3(AH OR) [3 HIS?i]

HedH UIAR 212452 [RIa>u4 [Mded duil. viail 14 slail 42as HI2 HedH UIdR 21482 HIZA] 21Rd] 2] 2
SdIGH:

HedH UIdR 21152 [RIARM: IR dis gnils-a i AHidRs guils-udl sindsa si<iz F2d] ¢ia IR el disHi HeadH
YIdR 21152 1 ©.

d2dsS usiR HedH UIdR 21-4§2 HI2l 21Rd
slail dzasai RL = Rth (dis 2322~ 2d[q4 /32 2d] i)

ZL = Zth* (dis gnils- eidfd4 guilsi4l sinds si-gole Fedl i)

viail d2asai R
RL = Rth 244 XL = -Xth

sisld:
[
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Rth
—/\/N /A

vthd RL

L |

DC Network

Rth Xth
—/\/\/\——XX—
| |

vthd RL XL

AC Network

43l 2ls: "MATCH" - Maximum power At Terminals when Conjugate impedances are Honored

yed 3(6i OR) [4 HISA]

di2idd1 [Fia2441 Guaidl sdld alS24i dis udiedl d1eid?] s”2didi udidi 24wdi.

%dIGi
disld:
[
Isc 2ligll
/ \
HIRRAG 2[S2 dis 2f4cy 2né 4184 glsada-2 dis s3] s IL = InxRn/Rn+RL 21l
\» Rn=Rth /
. (4
\IJICi qeid
1 2(Seniall dis 2Bre2d €2 s2
2 dis 2f4c g 2lis-als2 s22 (In) 2N
3 AlSaui vl widl Hied 232~ (Rn) 21en
4 4124 glsadd-2 alS2 (Rn 1a UddHi In) €121
5 4124 als2 U2 dis 233222 (RL) s3l2] %is
6 dis s22 21eli; IL = InxRn/(Rn+RL)

442l 2ls: "SENIOR" - Short terminals, Evaluate Isc, Notice Rn value, Implement Norton circuit, Obtain result

yed 3(s OR) [7 HISA]

AN 42ds u 22iluiil2] Ry Sdl 2d |y AR O d gelidi.
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2Q 2Q

siwes: 22iluiile] [Riuu @) s2q;

wig  alsz 1 alS2 2 ysiyeil
: sicil oligg 10V /1, sHell oy |y el 6l 10V 2413, sieil 61 1, I, = 1, 22iluiaile] yfe
2lidi 2ligl S2 €

GIEEIJAE il HIZ 49l Yol gsdel-

2 KVL d1uzld ¥el gsdal- Gid1di S oid [[@1zeH Gsdi
l; = 10%x2/(2%x4 + 2X2 + 4x2) = [, = 10%x2/(2%x4 + 2X2 + 4x2) =

3 l,=1,=0.625A v
0.625A 0.625A

Rigid: clladz2d dcdl g1dd] UlRid 42d$Hi, %1 6= 1Hi die2 i E 6l 2Hi 532 | G~ $2, di 6lI-=J 2Hi Y5di d ¥
dice A1 E o= 1Hi d ¥ 522 | G s2el.

43l gls: "RESPECT" - Rewire sources, Exchange positions, See if currents Preserve Equality when Circuit
Transformed

wed 4(1) [3 HIsA]

sucs AlS2 y4wdl.

¥dIGi
disld:
(5
L1l L2
—0000— [ —0000—
| | |
v1 | RL
| ow | |
| | | |
Primary Secondary

sues alS2: vis (52 i RRYVIA I-552 IRl I-552f dRl Q1 212 U O,
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vanilz2 aeld

RRAd grsse~ (M) slget gl Ha4[2s sulddig Hiy

sul@o siglERia-e (k) k = M/J(LiLy), O (sig sulcal 4]) ail 1 (u2ss2 suldar) yeil
Guaiaii 21-usiHR, [, 23S alsea

42l 2ls: "MICE" - Mutual Inductance Creates Energy transfer

yed 4(6i) [4 Hisi]

sucs alS2 HI2 co-efficient of coupling 4 ls2el Hadl.

SdIGH:
digld:
Formula
¢12 =sigd 122 M = N2-p12/I1 k =M/
HoARs sasa RIS sufdol

wig geid Avls2el

1 RIRYAE 552 1WA $21 M = N, s/l

2 Acs-g552- QUIWIIRId S Ly = Ny @q4/ly, Lo = Norpo/l,

3 HedH RIS M Mmax = ,/(Ly'Ly,)

4 suldor siglsleiu-2 cuiwiifRid s?i k = M/J(Ly-Ly)

e 25 0<k<1

\ (3 N\ \ ALY \ N\ N\ - N\ N\
e dillds 212 ¥is sigddi s2dl SASH O-I']‘@ sigd a2 (ds 21 © dd YHiel

o y§s2 sul@d1: k = 1, U1 Giell SASH G4 Siged [ds s2 ©

q442l 2ls: "MASK" - Mutual inductance And Self inductances create K

yed 4(s) [7 HiIs<i]

[@2]25 22811 AlE2-] 51421 [§5u-il 21rls2el dirdl. R=20Q, L=1H, C=1pF 12 (2] RLC AlSa] 23sid2

[$sa-il, Q §522 A4 Gi-s[dsal d1eia?l s2i.
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R L
—/\/\/\——0000—

| | |
v | |
| | |

L
=

C
Jqageil:
wig qgeid ¥Hlszel
1 (@193 RLC Al gmils— Z=R+jwL - 1/wC)
2 295141 U2, Im(Z) = 0 wL-1/wC=0
3 295142 [g59-] Hi2 Gsd] wo = 1/J(LC) AH&udl fy = 1/(2my(LC))
seldlui:
uanle? sivjdl sleidil ulRenx
293142 (8592 fo = 1/(2my(LC)) fo = 1/(2my(1x10°9)) 159.15 Hz
Q §s22 Q = wol/R Q = 2nx159.15x1/20 50
Gi-s[dse BW = f,/Q BW = 159.15/50 3.18 Hz

43l gls: "FQBR" - Frequency from reactances, Q from resistance ratio, Bandwidth from Resonance divided
by Q

yed 4(2 OR) [3 HISA]

Quality factor a4il.

Quality Factor

O

Qi 2due ISENCIEY [Rid(s2(c2] Gi-s[dse
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\

sdil@2] §se2 (Q): Vis siyH-2IHA™Y UH122 ¥ 6idId € § 2351422 S2d] AH-S2-51s 8, 1d| dslAs 3d, 2231422l
Gi-sfdsel d-l s [gsa-d] ANal sedl 9.

I anfeilds vleicalsd

Qi ulRviga Q =21 x dAUldd B / Aiusd €18 dssidl Qe

Als2 uRvie Q = X/R (3¥i X Risze1 &, R 2321 ©)

gsa-al ulRviga Q = fo/BW (i Ty 233142 [g59-2i] 9, BW ci-s[dise )

43 gls: "QSEL" - Quality shows Energy vs. Loss and Selectivity

yed 4(6i OR) [4 HISA]

suilz2 HI2 Quality factor o d¥ls2el didi.

*dIGi:
digld:
Ideal C ESR
| JAVAVAN
[ R
rllq .
|| | |
| | |
L1 Ll

Real capacitor model

daqgeil:
wig qgeid ils2el
1 HulSd Q1 uwIRid SR Estored = CV2/2
2 ARIsd €ls Q1 did AIwIIRId S2 Eloss = nCV2/wCR = mV2/wR
3 Q $522 @IwIIfRld s2i Q = 2n x Estored / Eloss
4 Aoif22=)e 521 A4 [Rifldsi s? Q = 2m x (CV#/2) + (mV?/wR) = wCR

s1g4d gsdeald: Q = wCR = 1/(wRC) = 1/tand
>

o W= A-YaR [gsu-l (2mf)

e R =dlsddd-2 [J2]s 232~ (ESR)

o (C=sulde

e tand = [S[Jveld $s522
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43 gls: "CORE" - Capacitors' Quality equals One over Resistance times Capacitance

yed 4(s OR) [7 HISA]

URAd 2331 AlS2] 235141 [§su-ilq 2lsel dirdl. R=30Q, L=1H, C=1yF 12l URdd RLC alS2l 235142
[§sa-il, Q §522 A4 Gi-s[dsal d1eid?l s2i.

SdIG
Aigld:
L
| |
vd Rr| | ¢ |
| |
| | | |
dageil:
wig qgeid aHls2el
1 Uad RLC Al Asfiz- Y =1/R + 1/jwL + jwC
2 235144 U2, Im(Y) =0 1/jwL + jwC =0
3 23512 [$59-4] HI2 GSd] wo = 1/J(LC) &gl fy = 1/(21y(LC))
sjeidlii:
EIEY EX sirjdl sjeid?l ulReny
295142 [g59-2i] fo = 1/(21y(LC)) fo = 1/(21(1x1079)) 159.15 Hz
Q ss22 Q = R/w,L Q =30/(21mx159.15%1) 0.03
oisfds\a BW = f,/Q BW = 159.15/0.03 5305 Hz

42l 2ls: "FPQB" - Frequency from Parallel elements, Q from Resistance divided by reactance, Bandwidth
from division

yed 5(A) [3 Hisei]

T USIR i2viz? ¥4l
SdIGH:

visld:
[
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S AYAYAS

In 4 73

| out

| /A\/\/] |
R AYAYAS |

Z2

T-USIR v2Yie: T sifSo1ei4ui [Riadad] vifazys gaisal Hi2 duRig Ufid 42ds.

sWid2
1,722
Z3

N

[
qgeid
@215 v4d
212 HIM

\

vyl [Ri]

o d&el: Has i A4 dis HI2 [[M2sd

o GuAIdIi: [[24d dad s2id, gMis— 1ol

o SIUEN: A0 323194 A1l gMUs- W2 H1nd &

43l gls: "TSAR" - T-shape with Series Arms and Resistance in middle

yed 5(Gl) [4 HISwi]

[Gfdea UfRia [Geer AlS2 adilsel s2l.

¥dIGL:

disld:
[

giRjal

21 =72 = Zy(N-1)/(N+1)

Z3 = 27Z,/(N-1)

N = 10/(dB/20)

URig

_—

[$sa-ail Raui

_—

—

si(&o12214 AH1eifRd

dl vy

N T

Gis

T-2iseld

N T

L-dsel

Ay

S usIR
RIEY
¢lg vId
Gi's U1y

Girs 221y

(3

sI

4120l [gsa-21 uaiiR s2
Gl [gsa-=il yaie s2
[g59-24] Gis YR S2

([gsa-ild] 6i-s odis 2

RRisa als2
RC, RL (S22
CR, LR alS2
RLC ufS2x

U2dd RLC

No. 17 [ 21
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443l gls: "LHBB" - Low High Band Band filters for Pass and Block

Wed 5(s) [7 HisA]

s2 g [§54-211=1000Hz 14 500Q dis yAddi T-section A1 si2-2-k 219U di Ul 24 ¢1g UIA [§e22 [Sa51¢4
s2l.

¥dIGi
Aigld:
Low Pass T-Filter High Pass T-Filter
L/2 L/2 c/2 c/2
--0000--———— 0000-- S | |---
| | | |
| | | |
| c | | L |
| |l | | 0000 |
I | | I

(Sas19 d101d2] 4

sie2-k T-219U di UId [See2 HIe;

vanla? sirjd deidil YR
se-4is [gsu-l fc = 1000 Hz AHIE 1000 Hz
dis gMs-y R, =500Q AIud 500 Q
[@12]25 g-ssee L = Ry/mifc L = 500/(rx1000) 159.15 mH
$les sl L/2 159.15/2 79.58 mH
212 sulJe: C = 1/(nfcRy) C = 1/(mx1000x500) 0.636 pF

sie2-k T-219y ¢Ig UId [§c2 HI2:

VEIEY EX giRjdl sqeid?l YR
(@322 syl C = 1/(4nfcRy) C = 1/(4rtx1000%500) 0.159 pF
S16S sl C/2 0.159/2 0.0795 pF
2l-2 §-5522 L = Ro/(4mtfc) L = 500/(4mx1000) 39.79 mH

4u3l 2ls: "FRED" - Frequency Ratio determines Element Dimensions

Wed 5(31 OR) [3 HIs2]

TLUSIR Vi2-Yiz? AHML.
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T

Oout

H
=}
RN S —
N
=
N
w

[

T-USIR B2Yi2R: 1 si[Fo1el4Hi [Rddad] vifaeys gaisal i duRig ufdid 42as.

sHid-2 qeid

Z2 [R121os 41
Z1,Z3 212 AR

N veyiel el

sirdl

722 = 27,/(N2-1)

21 =73 = Zy(N+1)/(N-1)

o daLl: HRs A A4 dis 12 [[3sa

o GuAdII: [Jo4d dad s2id, gMs- HlJol

o SIAEL Iy Vi AHIG2Y2 g A1 AHIgAdRIA

N = 10/(dB/20)

H4u3l 2ls: "PASS" - Pi-Attenuator has Series in middle and Shunt arms outside

yed 5(6i OR) [4 HISA]

[Gfaa sl vi2>jvized doilsael s2l.

_

se=yzd

RSUR HI8IRd

~

—

—

N

(Gis-T alza

[3ses dR¥icd

EEINS yiamoid
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V22 USIR dael GuaidI SIAE

T-usR [&3)3-212-(2]%s HI[SAUT [Feery 420 [SAS1g/-
T-USIR 2l2-[A2)as-212 RF 2i(S221 agj A1 AHigAdeld
L-usIR [@2]23-212 SEORY[DR] ¢S 21-siv2l4
(Gis-T Gid2S 225U 222 gfsqui-2 Mua [Seeiei
Gid-2s [RNRs syid vl [SsA2iud [[o4cH SiHA HIS R¥sel4

4u3l gls: "TPLBV" - T, Pi, L, Bridged-T, and Variable attenuators

yed 5(s OR) [7 HISA]

40dB+ 2i2>jvield 1ud] Vi 500Q I isHi 514 Sl HI2 AYHIRI T USIRAI V22?2 B T USIR A2y
[Sas18/ s2l.

¥YdIG
digld:

T-type Attenuator nm-type Attenuator
R1 R1 R2
—=/\/\====/\/\-- -=/\/\--
| | | |
| | | |
| R2 | R1 R1
| /\N/\ | /N\N/\ /\/\

| |

([Sas184 d1e1d2]Ai:

waig sirjal sleid?l YR
AN ve~yieid = 40 dB - 40 dB
yaid 1 N = 10/7(dB/20) 10/(40/20) 100
uaiqg 2 K'=(N-1)/(N+1) (100-1)/(100+1) 0.98

T-UsI2 YR HIe:

sWide2 sirjal Jqeldzl YR
R, ([@12]2) Zo'K 500 x 0.98 490 Q
R, (212) Zo/(K-(N-K)) 500/(0.98x%(100-0.98)) 5.15Q
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T-USIR A2 HIL:

sWide2 giRdl sqeld?l Y&
R, (21-2) Z,/K 500/0.98 510.2Q
R, ([32123) Zo K-(N-K) 500 x 0.98 x (100-0.98) 48,541 Q

H4u3] 2ls: "DANK" - dB Attenuation is Number K, which determines resistor values
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