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NMR (Nuclear Magnetic Resonance)
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M. J. Lancaster, Passive Microwave Device Applications of High-Temperature Superconductor, Cambridge (1997).
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02x0.2mm — MEAREERIARMEIL — Z DReal (EF)Q A Q/sq &ERIL

i Box Settings-Cu_roomT_Sigma_Lib.son (2 [ i Units-Cu_roomT_Sigma_Lib.son [ 9 [t

Sizes Covers R e
i i Top Matal Unit Deﬂm‘nong

Coll Sz [ | i | Block
Boxsize 1.0 | 1o | DLock Bottom Metal Resistance Conductivily |o — ]
Num. Cells 10 - 10 - Dlock L
q  dctncefi Resisihig
™
[Otmrer—~
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| Set Box Size with Mouse |

[ Cell Size Calculator J 1 Symmedry Capacitance _ Sheet Resistance
Current Units:  mm Estimate Memory %

[“1 Remember settings

[ ok | [ Ay | [ Cancel | [ Help |

Appling new units will:

@ Maintain Physical (example: 10mm length converts to 1 cm)
© Mainfain Yalue {example: 10 mm length converts to 10 cm)

e
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7 Diectic Liyers-Cu_roomT_Sigma_Lib.son == Z(R R L )
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| Planar Metal Editor-Cu_roomT_Sigma_Lib.son

)~

Planar Metal

Name [Copper |

Model INormaI v]

Specify Using [Conduc‘fivi‘fy v]

Pattern

lUzage: For relatively thin metal modeled ag a 20 sheet

-

Conductivity 5.8e7 - Sfm
Thickness 0.01 - mm
Current Ratio 0.0 -

JEE 10 um Z{RE

i ' Analysis Setup-Cu_roomT_Sigma_Lib.son 1 Frequency Sweep Entry-Cu_rcomT_Sigma_Lib.son lllﬂ_hr
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Sweep Type [Exponential Swee M
O Compute Current Density Speed/Memory... Al ™ E l
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bt S S
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Lok ] [ Cancel |
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~Ry ER;EFZH(HEiR) ~

Sonnet ¥—a7JL&Y
Rdc/Rrf

COHETIE, 2D0ME, DXV Rpe ERgp ZANTAHTENTEE
T 1 DBHON 734, Rpe 1, RERBICBI 282 EELET B .
HOEETFIREDEEIDETHELE->TVET), BT, 1 o (7%
ﬁJFﬁﬁﬁﬁE;{:ﬁ -t; i‘i RDC ;E 0 &: {Eia— %"' c a I': $ = FC\ {ﬁﬁ!‘j ﬁ:’;ﬁr@ E?-_)}'H% e Usseal;j:al:or special cases ﬂ:odeled as a 20 sheet
ZLIELIE 0T BT LMD ET,

al Editor-Cu_roomT_Rrf.son S x|

2 DBHON -, ERE N RIEE Rep T o Em EEEBEETO 1L /sq O o S
BREHT B0, COMER BRI CRENE He) OFAHRICET 3 o 5
_a—':.\

ok ] [ Cancel | [_Help |
RDC &: RRF {?__}Hﬁﬂii\ :J:'E':D }: Tﬁ ‘ij ..{?\_5,_0 — e

Ry, =1/(5.8¢7*10¢-6)=1.72¢-3

¥ = Skin effect coefficient = {nu}f’ﬁ) Ry :\/(7[*75*46'7/5-867):2-66‘7

C C T o l3EFFEERTHALT mhos/meter, t IIREBEEDEATHAIIE
meter, © LT u=4nx 107 Hm TY, Rpc & Rgr DILEMEHEIT. TNF
10004, 3¢-7 TYo BHALBBEROWERNMEONTLE HE.
IZ R DIEEER ZF v LT 280,




Sonnet ¥—=a7J)L&Y

Properties of Commonly Used Metals

RRF
o RDC RDC 17

Metal | (A0 Qisq) | (Qsq) | ¥z 7s))

ST t=1uM t=1 mil Skin Effect

(microstrip)
Aluminum 3.72e7 0.027 1.1e-3 3.3e-7
Brass 1.57e7 0.070 2.5e-3 5.0e-7
Copper 5.80e7 0.017 0.8e-4 2.6e-7
Gold 4.00e7 0.024 0.6e-4 3.1e-7
Nichrome 1.00e6 1.000 3.0e-2 2.0e-6
Silver 6.17e7 0.016 6.4e-4 2.5e-7
Tantalum 6.45e6 0.155 H.1e-3 7.8e-T7
Tin 8.70e6 0.115 4.5e-3 6.7e-7
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Rec = 1.72e-3, Ry = 2.6e-7

1 Planar Metal Editor-Cu_roomT_Sigma_Lib.son

Planar Metal

%

Name [Copper | Patftern

Model [Normal 'l
Usage: For relatively thin metal modeled as a 2D sheet

)

B ' Planar Metal Editor-Cu_roomT_Rrf3.5on

P>

Planar Metal

Name [Copper |

Maodel lGeneral ']

Ugzage: For gpecial cases modeled as a 20 sheet

Pattern

Gt

Rdc 1.72e-3 ~ Ohmsfsq

Rrf 2.6e-7 + Ohm=Hz"?/sq

¥dc 0.0 + Ohmsfsg

le 0.0 ~ pHisq

2<RILCHERLLGD
m1: 21.8 GHz
0.03875 | ——__  /
. 2.6e-7%(21.8e¢9)"(1/2)
m2: 10.0 GHzI_____
002612 | =0.038388

Spacify Using [Conducﬂviw -]
Conductivity 5.8e7 - Sim
Thickness 0.01 - i
Current Ratio 0.0 -
R 003
: -
- s
I
@005

Frequency (GHz)
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B ° Planar Metal Editor-Cu_roomT_Rrf2.son
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o E

Planar Metal
| Pattern

B’ Planar Metal Editor-Cu_roomT_Rrf.son

Planar Metal

Name |[Copper

Modal [General

’)

78

Pattern

Uzage: For special cases modeled as a 20 sheet

~ Ohmsfsg

Rdc 1.726-3
Rrf 0.0
Hdc 0.0
ls 0.0

~ Ohm—Hz"?/sq
+ Ohmafsg
~ pHisq

Name |Gopper

’)

Model [General
Uzage: For special cases modeled as a 20 sheet

Rdec 0O ~ Ohmsfsg
Rrf 2.6e-7 ~ | Chm-Hz"feq
¥de 0.0 - Ohmsfsq

s 0.0 + pHisg
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0.03875 / _____ I
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Temperature [K]

B (20K) TO Cu XU YBCO D R, DERANEZZAED,

R (@20 K, 21.8 GHz) = 13.5 mQ

R ypco(@20 K, 21.8 GHz )= 0.44 mQ

€2 T, 20K, 21.8GHz T, 0.44/13.5 DS RARORK &5, N DOFREQ'2 DIKkFH
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HEInEZ,

ILV-#24T ~YBCO DEE ~

CDFIGEIRFEZF o1z R [TEN LKL

10° -

0.44/13.5

21.8 GHz

10” B
Metal
Superconductor
-11 | |
0.01 0.1 1 10 100
Frequency [GHz]
Material =1 GHz =10 GHz £=21.8 GHz
Cu @ 20K 3.32¢-4 1.05¢-3 1.56¢-3
YBCO 1.07e-7 1.07e-5 5.08e-5
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# " Planar Metal Editor-YBCO_20K_Rdc_Rrf.son

Planar Metal
B " Variable List-YBCO_20K_Rdc_Rrf.son M =
PPN - Name [¥BCO af 20K | Pafern R
Used  Variable Yalue Description Eeberes
- Model |General M
|g| Rrf_f |1.D?e-25 | Rrf of YBCO at 20K I ’ ]

lUsage: For special cases modeled as a 2D sheetf

Rrf F*FREQ/(2)

m

K & B &

Rdc Rrf_f¥FREQ"2 » Ohmsfsg
Rrf 0.0 ~ Ohm-Hz "% /sq
b #dc 0.0 + Ohmafsqg
| Mew.. | [ Edf.. | [ Delete | [ Sort.. ls 0.0 + pHfsq
[ ok | [ Appy | [ Cancel | [ Hep |

e

RIEDREFIF—H

h . 10-3 / ]
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‘ 0.00156 |~/ !
10° - .
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o008
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22002 I 5
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Frequency (GHz)
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B " Planar Metal Editor-Filker_004.50n

Flanar Metal

Name [Superconductor

Model |General

Rrf 0.0
#dc 0.0

lUsage: For special cases modeled as a 2D sheet

Rdc Rrf_f*FREGE

Fattern

~ Ohmafsq
~ Ohm=-Hz"%/sq

l> Rrf f*FREQ"2

s Ls [CIEZANT S

= 1.0

Cancel

» Ohmafsq }
~ pHisq

HANE. Xde DI
Xde+(2*PI*FREQ*Ls/1E12)

AL, Rif fERFRIC

Xdc & Ls ZHUEEET 5
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= QIEREHT DA (2)

HBANE. HEM L Enhanced Resonance Detection [IZTFTvIEAND,

1 | Advanced Options-Straight_001EE.son

D

Advanced Seometry Options
De—Embed [[1Box Resonance Info

[ Force Analysis [ @-Factor Accuracy

[71 Single Precision [ Enhanced Resonance Detection
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