Chapter 6 Components

Chapter 6 Components

Introduction

JJ-2 11 TiX . H LV> Component #§HE %23 A L T\ E 3, Component #EEEIT.
Sonnet ¢ co-calibrated PUERE —h oD% 1 T ] S 41 % &4 B2 73 de-embedding £t o
IR S TWET, T oREE VLT, 28 [ZE AR 2TV Ay b2, BRI 72
a8 3w/ bORIEM,. F721%, Sonnet DILDT vy )AL DFER S Z HEAT S Z
LA TEE4, ®iZ, Adilent Interface. Microwave Office Interface. Cadence
Virtuoso Interface & f}f# T Component #§fEZ {5 5 &, HMER B A7 )/ 2
G R R A VI B

Components #§figi, 3 DD F722 %5 447° D Component 2 5 Z L2 L - T, EbA™ W

OFE R L ET
» Data File #47° : Sonnet D% MZ 2~ DavE —4/ b0 SN FA-FDF =47 74N
ERALT-WIE,
o Ideal #47° : Sonnet ™% Wiz, HEAERY 23K /b (R, L, C) ZFiA L7
WiEE,

o Ports Only #47° : & ®EIEY av-ya/)-hZHAGHE T, KK
A=Va I W T2 WA T, Sonnet DEF VO IR MR R EAT A
272 %,

1”Deembedding the Effect of a Local Ground Plane in Electromagnetic Analysis,” by James C. Rautio, president and founder of Sonnet Software, Inc.
The article is available in PDF format in the Support section of our web site.
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7RI AVE T X EAR D a/E /b AME DI TV B 5A 1L, Sonnet @ solver
W, B abvay DO EEEE - TG SNEREREAR LET, Zh
1. BRESNTR DATYT 72D T, 24 [3H T2 I BT 21T 72 <
TH, HARRE R/ OESS, B L7Z SN IA-4D7 =4I 7AvE 2584
DT ENTEET RNz /Tl FRET D EIREY Sab—yYay DER Gy D B3 5
ITENET,

Ak =t/ PO S . DA ~DFEE X, Sonnet DT TIEERE S
TWRWNWZ LI ZTEELTZE SN, 2V =tV ORI b OFEE T2 RHE
BEnET,

SMER D HES i % BE R S O AT |2 k9 S IF 1. co-calibrated & 7>, Compo-
nent BERE 2 BIEWNZ 725 Z L A< BEID L ET, Z OHH 277 n—F
I, SE&EICK -} & de-embed T 572912, T B DM OFEES 29X TH
DERS DT, ZO77 Vr-va Al kY —@okEE 4t L ¥ 9, Autoground
B =MNI, & bR -b~OFEG Z B RN E WS HIRRR & D £,

Component #EHE 2 i\ VD 2 RiTIZ . Ports OEED 71~ =y ¢ "Co-calibrated
Internal Ports” Tt S 41T\ 5 | ZHZBE S % co-calibrated NS & —MZ
OWVWTHEBEL TS &, ZILHET,

Component Assistant

Project editor ™ ¢ Add Component 2/} @ K& 3R 3% & Compo-
nent Assistant 73 [fl |2 27~ S #UE 37, Component Properties 4 A7n) " & »/ 4
T1oODa/be—pERINT 5 EWVD% 20 Assistant (X 74—V OFLIR & |
FL LR LET OB EZRRTLOT, ELWRELZBERRTE, £
7= Component & X 0 IEREICET V) 5 Z E N TE £,

Component Assistant 737~ S 4L72 W 5413, project editor T

Preferences 4 A7n/ & v/ A Hints 47712 & % “Use Component/Calibration
Group Assistant” Fzy/%" v/ 2% 4R L T < 72 S0y (File = Preferences),

Anatomy of a Component

Component (X, [EIEEOH Tlavf —x/ v vy TR S E 3, Component
DIN WA, /K =R/ bW/ vD BIZER RS, W fEent TR s
%97, Component D #& I ER AN A D428 D £ Z I SN D R T
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Component

Symbol

Port

Terminal
Numbers

Label

Open
Polygon
Edge

B =MI/N S 725 CFRBL S E J, Component & —} X, Component D7 I
DHAT" D3 Ports Only DIRHZ DI, FHH321F HivE 3, Project editor T
RE 4% Component D& LL FIZ/R L ET,

Physical Size

Lapel
Metal Polygon
Port COMP1 /

Open Polygon
’ G Edge

Component Symbol jL Terminal Number

Z A7 vy 27 b TC Component & R LTSV T,

Component & =MX., ZDavk /I3 [EIE O R ITHERE SN 2 50T &2 E %
L. ZHUXKEOBRKIZEY (11T biu7e < TER Y 8 A, EOHFTIE,
ZIRENZOF MBS 2T UL, 2vF =1/ % de-embed 32572 D
SRR O&E 2 Rl LET, v -/ EOFSEERHICIX, 120 Compo-
nent & —h23d ¥ £ 3, Component & —MX. co-calibrated PN & —h 2 {# > T
')y &vE$, Co-calibrated & —MI-OWT O X V2 LUMVEHIE

71~ =" @ “Co-calibrated Internal Ports” = Z%& < 7230,

Ui &, avE —fvh BT R4 9% Component & —MI BT D EERD
tve—E|LET,

R =ML, IS ICHIRIT S D £H A, HISMHE Ideal Component
VAL S T2ask =3/ T ZAUTE I TE DA -/ bR 2 ISR B A
D5 T, MR &8 -MNT, BRIGBEN S TIEFICE SR 2T 6
. Fe, vk S BEIBIGEMS LR TEETE £,

I VXA N 0O Component % 7R 32— EF OTIAN T, 1-DD7 ny 2/}
WDEa/R =/ b DIN MEF L ThH > TUIWITEEA,

Component £ —=MX, KIEOHIZ ErNET, Z2RIELfE-S T,

vk =g b BN E%@é)ﬁ#b& %75“@63?)2% L EDL B de-
embed 3% 7> %pﬁﬁkfé EMTEET, FEMICOWNTL, 914 =V D
"Reference Planes” % ZE < 72 &y,
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Physical
Size

(241X ) F£7= . Component DEFEDON v SHEXZ AT HZ LA TE
F7T, ZNUOLOHEME (FmS, E, BS) 1, em OVab—vay TIIEH &
AVEHR A, Component DEFEDOIVEZRT 2D & 3Dt 2-T, WExE&
RTHZEMTEET, ZHUL, FRTREIET7 VT vr-var T D 56X,
VE =D BRIZER] T, TR BTV 25l Component % 3D %~ L
7-bDTY

Component Types

Data File
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Component D7 MZIXIRD 3 DDh47 H3% Y %7 : Data File, Ideal, Ports
Only T4, 320 VAL FICHH L E7,

Data File Component (X, Component Z 14" 23E# L7= S, Y. Z /N 74774V
(Touchstone JE=) T, & 1) SNIZHIBISEMT 52 2 N TEET,
1=}" > Component (ZfE IV 27 —§774M%, BIDYIab-vay, FTITERED
K =S DORET -FTH N EVWER A, Data File Component (21 9
B =MERIZITHIBR2 H D £H5 A,

Data File #/7" @ Component Z 3B/~ % (21X, 2%/} Tools = Add Component
= Data File 23R L £4, Z @davwv T Components
Properties 4 {7n/" & y/4 & Component Assistant 232/~ SV E T,
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Ideal Component

Ideal component |%, HhD 2 &~ DFRABRY 22k 4/ b 2B 5 2 & A3
TEET, RO 3 ODM7 OFFBR72avE /b 03ME 2 F 91 resistor,
capacitor, inductor T3, FRAEM)Z2aVE —x/MIT T, LFD L 97225
DR =t D& D EFNLV A/ MW ET

Resistor } /W\/ {
Capacitor } I I {
Inductor } ST {

Ideal component ZBINT 5 1Zi%, 2w/} Tools = Add Component = Ideal %
BR L E9, Zoavwl| ¢ Components Properties 4 {717 %" y/4 & Compo-
nent Assistant 73 &R SV E T,

Ports Only

Ports Only Component /%, % CEIFEKEEET7 )" A THE 5 20 d LivZ2 a1

WCNER —M 24 AT 5 2 &N TEXET, Z@ Component & BHH D &H %
B =MIF_Taw) 7o 248 L, BRI OMEHTREIZ[FIRELZ de-embed
SR E4, 24 @ Component 23 FF R —MEIZHIRIZH Y A, ZD
Component D447 1%, HEAERYIZIE co-calibrated PIFE & —h & {5 0 LA U
T9, Co-calibrated & —MI- DUV TOFEMIL, 71~ = @ "Co-calibrated Inter-
nal Ports” # ZH& < 72 &\,

Ports Only #{7" @ Component % B9 % 121X, 2w/} Tools = Add Compo-

nent = Ports Only # 3R L £9, Z dav/} T Components Properties
B A7) K v) AL Component Assistant 23R S v E T,

Component Properties

Sonnet 'C Component Z&7 )/" 3% L CREIZ Z ik, o zillE
7 =p. F72iF2-4 @ Component 23%7 V) S-S EEBET L LT
To ZNUHDFRMTRD Z & ZRET DHDIHEDILDLRETT
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o I )= OBERDIMT
o IO
e Component & ~MIZREAMET S 2 5E1TE DR

Em OBREEIX, Z OavF -/ M RIE S 72D L [F T X 9 12 @ Component
ZERET & T9, Component DRHEDIE LWVEREZ LU R L 9,

Ground Node Connection
77708 )= OEERE T, o X 92 Component D) 70y & [Bl I BT

LMEEZRLET, 1IN )N OBSRIZIE, RO 3 ODMT BV E
9~ : Sonnet Box, Floating, Polygon Edge(s) ( XI/EDf%x ) T,

NOTE: Ideal Component IZEZETIL, 7779V )-V OBRIIEZ FE A,
777978 )-F OEFLIX, Data File & Ports Only ™ Component ®447° T
BETALERDHY £,

Sonnet I%, F§E @ Component & BIHED & 5§ ~Td Component & —MZ
XTI BRECET, ZOats ) N T2t Oask = ORE SR
EVIICTTEDIETIEWE NWIZ T HRETY, vk b ERET S
N SIXUIE LI, S IR0 SN Tp-4E DL B TebifEbiu bt vl
ELET, EHLDEEL, TNOLOENRED LI/ LRI ON
TOEFRHBAFTTE DI TT, TOHEREM ST, 1770 )-8 O
fe IR L ET, 17790 ) -F OEHD 3 207 Z LA FICHMH L £,

Floating

77T )= O Floating 8% &7 5 &, X T? Component £ —|
E. LT &S Zpatvm—hwv) 79/ 2R UET, 2047 vavid, - o
Component 23 F57E77 77/ 1 B FE o> TOVR WA, a/F —/ b o7 el E
7TV A N IR WA ISV E T, TN WivAlZ, em ik o T
B BRovivET,

NN QU

Floating - No ground reference
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ZDBENILL T DA T

o [H¥| RL %A
o Pad 72 L CHIE Sz SN TA-47" -4

Sonnet Box

7730/ 8 )= OFEFELZ Sonnet box A FXET H &, §X T Component

K =MIAEAIZ Sonnet box IZHE-I SV E T, THETEARITIT I 72DIT,
Sonnet box & _EENEFNIC LS D via B HEIRIZ O BAvET, D
A7 vasiE, - Oavk R/ OF VNRIET IRV IR E R TE
V. F7- Component D FEHE)" 77/} % Sonnet box |25k d 25 L H i L=
WA WE T,

N T e NN

Sonnet Box

ZOBNZLLT T
«  Pad £7203) 70/ ~ORIDRES &L SN TAIT S
o EIERBIEICEN T, 7 I ~0 via 2 5T
Ny ARTT -

AT Y AL, K 9 IAD B & RO B L RO 5 A2 B LT,
77I9/8 via OSBRI O LW HRERELE T, ZDOMT D
PINN e fl D BRI, M OVAT IV EIZE 9 IAD BER & EERA~ ORI 25T B
ERBDOIRN, EEMDOILRWRIERN D D Z & 2HERTHLENH Y £,

777978 )=F A3 Sonnet box [ZHEfE S 41TV Y% Component Z i > T 555
AlE. KBy B L EE & S 2ME, 50 ohms/sq L F ORI TR < Tk
W ERE A, BlxIX, ¥ yIAad B & EE O EFIT “ Free Space ( H 122
)7 2> TIIWit E8 A, Component 2>5 D7 79/1 via 285V i) 5
B 9IAD B & R T OBRRNRKETEH & oy vidzi-ivt
- EHLUET,

1"Deembedding the Effect of a Local Ground Plane in Electromagnetic Analysis,” by James C. Rautio, president and
founder of Sonnet Software, Inc. The article is available in PDF format in the Support section of our web site.
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NOTE:

Polygon Edge(s)

77TV )b DBEGEHS Polygon Edge(s) IZRRE S5 & Component 0 ki
777978 1, Component DBNREIZ, K OISV ET, 7770/
Ui XM ERTETHRET S 2 N TEET,

m}_ Ref m

Circuit Metal

ZOBFNILLT T

o I NOFLEITIRNDY, Sonnet OFEEIZ)T T/ ~DRREE
BaFENDIVY 287 -4
o 1OLLEDT NN YD B AL s 2

Polygon Edge(s) ®@7° 79/} )=} D#EkElX, Data File #{7° @ Component
EFITELET,

Terminal Width

88

Terminal width ( &5 OHE ) 1, Component O EXHZ S OIETY, Termi-
nal width 2 A 719 % & [RIE&Y 148 A5 Component -~ EE it % IEfEIZ
)T TCEET,

Terminal width (213D 3 2D 447 3% VY F 9 : Feedline, one cell . user de-
fined ¢4, Terminal width D447 #LL FIZKR L, @il L ¥,
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Feedline Width

Feedline Width % 34R9" % & | #& il OiE 2 Component 23 H Y T i %
MIEOFOR S LR CEIICLET, 2017 vavid, MIEO#%A Compo-
nent DIE & 1FIFXE U K& SOBFICHVWET, FlZUTFIRLET,

Feedline Width
Terminal Width

Current Flow

One Cell
One Cell 1Z, UUTIZART LI, BEHOEEZ TEH7ET/NS<SEEL
9,
One Cell
Terminal Width
One Cell

User Defined

07 vaid, BEROBKER DWW Z AT 52 LN TEE T, User
Defined O #& i O > Component % LA FIZs L %9,

User defined
Current Flow Terminal Width
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90

User defined - 375 & ¥ OmEIE. Component & = DALE IZFE-DW
TEHRINE T, HEOKETE I3 ENNLD ML, &6 LMl
[F CRREEICR O D il ol & 722 0 £,

U OIEZHIRTE 5 L9 Z L1 1 DL = Component £ =23 [F] U
KT DRI HERE SN D LER B HEE, & D WIXKEOBNE L < KEWD
RRICEZETY, RO2O00KTINLOMEERLET,

N I N\
RN

SR 58\
B T &

Z DR A/ MNX 1 SDOKEORKICEERE S IViZ 2 O s ndH v £97,

Z OYWAA 1 2 mil T user-defined OFEIRELOIEIL, KD X 512 8 mil T,

Terminal Width

] \ﬁ\ \Eﬂ erminal Wi
& 20 T I Width =

[I] COMPA |User Defined

ﬁ& WZU NE o mils

2K —hDavk —4vhDa7 V-, 4713 Component Properties
P ATR)E 99 ADT =TT,
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Reference Planes

NOTE:

Component & —=MX, OB /2 < TiEe ¥ A, & -tONEE
%0)%%%%@3%%&:%@57671&5 Reference Plane ( 2/ ) Z{H 5 =
ENTEET, ZNELTH 2O em IXEIBEH R Z VT, IR R T,
FaEMRDOADR S Zhrr-t ikt Liff Reference plane 23§ & S 72200
& Component @ de-embed THAEM DEJEHITI Y Fr& EE AR, & -F
#B1% de-embed &AL EJ, Reference plane O B A LI FIZR L £,

Measurement Reference Planes

Reference Planes

Reference plane iZ. 7" 77/F )=} DOEEFEIZ Sonnet box N EFE S N7z FFIC
DHERATEET,

Component O Ji{}o>3"~<"C 7> Component & — ik, [7] U2 Mt 2 62\ N 4
Reference plane & de-embed [Z- DUV TDFE LWEkBiIE, 97 A" = @ Chapter?
“De-embedding” # ZE < 7230,

Sonnet D9 THOE WA & [, Component DEMmEIIX, 77 )y b (2
A7 SNFET, LTSRENEMICEESIND X HICT 572120,
TN THEET D 2 ENEETT, ZORIBUA O
ITERESIND &, B IE project editor DU/ N NICE RS NER A,

Calibration Lengths

AT/ /I%, de-embedding D7 W AT ATEEH SHL D)7 V-vay OFFHE
2, YRR S A EERICRGE LET, HliE, Auto 5RE (7 740E ) TR
EREL . @REEOVb-vaE R AR LET, Mig/-2T, HERICH
éi{béﬁé%?]\ﬁ’(iéﬁﬁztb\ﬁ%ﬁ%%éfLot V. TNHLDOREL
FANTEZWZ DE1IC, #7107~ = @ Chapter8 “De-embedding
Guidelines” % 355784 < f_é VY,
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Physical Size

WA 57D, Component IZEBROFEEZANTHZ LN TaE
T Vabvay T, RE. ME, &S OEEOHEIHEWEE AN,
project editor 410> Component DR 1L 5 % 5 %2 £, IEME7~F
EE NI D0, F7203 Auto BEREA I L T, J7b)=7(Z Component & —b
OFLEIZFESWT, MR-~-HEZRIFEL N TEET, LITICHE
~LET,

Physical Size of Component

2D View 3D View

Rules for Using Components

[ ¥ (2 Component % & < Bfi2id, U TFORHIRRSH Y £9°:
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1. Component OPHID “ HIFR X 7222/ ~ I, 477V I NIBIT E

FA  EBEOMIE, via, FEKT V9)ITLLTFICHART 5 X 9128 -
AL & IR ORI L > TERINZUAWERICH Y £3, To
J7 DR IE, IR —b Component @ F OHFIFR S iz 22 &2 LT
Er RN

CORMET CORMPT
Sl odn
~

Polygon

/II_I_|

Right Wrong

AR CHENTE vIRE, FavE /o “ HIR S 7c2ef ” 2R
LTWET, “Wrong” & Fnr S 7Bl Tk, HilfR Sz z2f# o
BN ESERERE> TWET,

]
/w\
COMP2

77NN

10 /Jlf\

Restricted >

Space
Y

2. /8 )-N OREEBEIZ Sonnet box BEZRENTW Bavd —x/MI.,

Sonnet box @O _EENEEICEE RN o TWAMENRH D 3 : fif
Brevy™ Vi, & 92a00 LER & o BHEE & B0 A2 EE L T,
IR viaME OB BB IIFEO LW FRERELET, ZOMT D
PUIUYN B S EEEL OUA IV EIZE v IAD ER & B~ DR B 1
FBERORN, BEYORRENRNS D Z L EWHRTOILNENRD
v ET,

Fim, K920 BE SR E B B I, 50 ohms/sq LT DK TR <
TIEWF £ A, Component 226 D7 79/8 via BRI 1T Hi1 5
K 9IA0 L5 & G OBRNKRETE D & Ty /iai-
A=y AL ET,
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3. L DIV 2/ ME Component 47V 27 & DRIDEEBE T2
EIVCELSLERSH Y FF : LD L 9 Z2Componentt’ —MIFEET 5
G, via, FHEK7 VIIBELRTSELZER8H 7,

4. FTRTON =ML 1HDEBVA VEIZZR L TIEWFEHEA : Sonnet T
ITEEA VDK 4/ NIFE - L T ER A,

5. /& v OE CAIE LIi2Hh 280K -MNE, —ERICHIZ TREL
E¥: LTFORTIE, Compl LK —MNE, EE-> TEINTWAHD
T, fEfriczy- =4 UEJ, Comp2 EOF -MNIIEL < &L TV
£,

Wrong Correét
BERIT WA 5EERLTNET,

6. ZREIL. V& WIOFAETIIRA LR S TR TRV EEA -
Lol ZRENZUTO X 212, " K -tOWNATE ” O Eh Ol
WCRRETHZENTEET

N\l \
N

N
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Analysis of a Component

Data File Frequencies

Data file 747" @ Component Zfii > TW DRI, 2= DT 4774V D JE K
L. Sonnet DFFEHTE R AL & EMEIC—E L TWDHLEITH D A, T
AR, MBS U VO BB OR 2/ L E48, 7
T7AVD JEREECE AN I3 ME L £ A,

Rerunning an Analysis

fifthr=sy” /3 Component @ & % [A1# 2 fhr L TV BT, NS O
TEREFIRNT 2 FEATT D & IRICEIEEELRG %2 F VT2 @ Component % [X]2
G L ¥ 9, Component IZfEH SV 57 477400, BRARAY 723V =4/}
DL (HDHVE) M7 ZEET DL, em (L2 DEROIENTIZIBNT, R
HrORIREGG O 72T 2 FITT 2572 TRV T, RN E L L
WO ET, FEEROLED) 77, BEIBMICITESF SRV LICTHE
EL &N, 20000 | response viewer 0757 % FHTT 5 72 DI X
Graph = Freshen Files Z&R3 2 LE R H Y 7,
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