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TABLE 1.1 PROPAGATION DELAY OF ELECTROMAGNETIC FIELDS
IN VARIOUS MEDIA

Delay Diclectric
Medinm (pedin. crnstant
Adr (radio wavies) 85 1.0
Coax cable (75% velocity 113 1.8
Coax cable (66% velocity) 129 2.3
FR4 PCE, ouler trace 140180 L
FR4 PCE, inner trace 180 4.5
Alumina IPCE, inner trace 240270 B 10

RLL WA SAEAFGAR T 14

LRBR K LT IRDE T RS B AEAR IR R AR 222 <, R AR B, MR
G H B W R AL A A B E B o df P 2 2 (8] ) PCB B £k J [ 1) i 7 0 4 PR AR AEAR L), A
MALIFR-4 425 REUMAUE 4.5, T EAMNZPCBIE L T 5 2 M A4 40 % R EAELNA5 2
). it LAPCBA 2 A e LU A 2 A e A i B o

PRk M BB T = 2 20 (AT 3I5058) , "B — ML st il B R Ik R 550N
HHUIN TrEfELr, TUARIRGE, RSt Sl TREB B B K2 DA D At vl BLYs N
PRI FIH LRSS o

ATE
. PR AE I 55 5 2 J] BBl A IO ) 4 25 5 BT~ J AR B B
. 55 P A i AE I 2 85ps/inch.

. PCB AAA E IR 5 A L 2L LN 2 1R i

1.3 EPXREH MRS

—/MES RGN AN 10 AR KRR E FIHGR T IXA R G KT/ T15 5 ek
HURFPE A K

PR ETHE—FE, AR IO RO B IR AR R RS I T R AR e i b, FRATT BT —A
10KH ECLf5 T T, XL BTN RIZ o8 1.0ns, S5 S/EFR-ANFES: B s, bt
WK JE5.6inch:

=L 11.3]
where [ = length of rising edge. in.

T =rise time. ps
D) = delay, psfin.
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B MR R, BREHAXR.
K [1.5]

F,'ﬁdu = T
K
f=— [1.6]

" Fgp
where Fy, = frequency at which impulse response rolls off by 3 dB
1. = pulse nse e (10-90%)
K = constant of proportionality depending on exact pulse shape:
K =0.338 for gaussian pulses: & =0.350 for single-pole
exponential decay
Tk T, K=0.338; X T EARIRECE Rk, K=0.350. X TRZHIIE TGS, X

RO R T A T RS 10—90% LT
EN3.628 F LU KA FH A K

[1.7]

HA,

Tt N SEBATH AR RN
AR )R S IANRMSHY 56 8 S5 A I A 17 5

), 3 HL % 8K M0.3672 46 #1055, Bk [ )ik e

K
'Inl'- = .
Frs

where Iy = RMS bandwidth
T, =rise time (10-90%)
K = constant of proportionality depending on exact pulse shape:
K =0.36] for gaussian pulses; K = (L5349 for single-pole
exponential decay
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where 7, = rise time of step source
Iy, = approximate analysis frequency
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Figore 1.22  Mutual inductance of two L4-W resistors.
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Figore 1,23 Reversing the inductive pickup from Figure 1.22.
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