Vi istheinitial voltage
Fig.1 shows the coupled transmission line pair

The capacitive coupling induces a differential crosstalk current Al ., , flowing into
the ungrounded conductor of line 2, given by

oVy(&.1)
ot

Al,(8,1)=C, AL D

where V (&,t) istheline-1 voltage

The inductive coupling induces a differential crosstalk voltage AV.,, whichisgiven
by

ol (S1)
ot

AV, (8,1) = LyAg 2

V.
where |, =—-
ZO

Combining the contributions due to capacitive coupling and inductive coupling, we
obtain the total differential voltages induced to theright and left of z=& to be

o1 1
AVZ :EZOAI 2 _EAVCZ

AV, = % Z Al + %Avc2 ©)

Substituting (1) and (2) into (3), we have
QAN all(é,t)}A5

ot 2 " ot

AVz+ &)= [% CnZo
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AV; €0 =3[CoZo+2n [T A ®

Integrate (4) to obtain the induced voltage on line 2



crn- (L e Oy liog _2=¢
V) (z,t) = { Z(szo zojat{vl[t — ﬂdg
LmjjaV1(t_Z/Vp) :

:l CmZO -
2 Z, ot

0

or V,(zt)=2K,V,(t—z/v,)

where K, isthe forward-crosstalk coefficient

L
K :l CnZo =5
2 Z,

Sincetheeffectof Viat z=& attimet propagateto alocation z<& online2 at

time t+ (& -2)/v,. Hence, by integrating (5) over proper integral, we have

oV (zt)=K, |V t-2|-v -2+ 2
Vp Vp Vp

where K, isthe backward-crosstalk coefficient

1 L

K,==Vv_|C Z,+—"
b4p(m0 Zoj

In summary, the (+) waveonline2is



V) (z,t) =K,V (t-2z/v,)
_{szVOITO, for 0<(t—z/v,)<T,
Vo, otherwise
_{szVO/TO, for (z/I)T <t<[(z/I)t+T,]
Vo, otherwise

The (-) waveonline2is

V, () =K, [V, (t—2z/v,)) =Vt -2 /v, +z/v,)]

where
Vo z for 2T <t< ET+T0
z —|t—-—=T|, | |
Vl(t__): To | 7
Vo Vo, for t>[I—T +T0j
Y, for| 2T = 2T |<t<|2T = 2T 4T
[ 2l zj —°[t—2T+ETj, | | 0
V[ t—=+ = =17, |
V. Vv z
PP Vo, fort>[2T—|—T +T0j

Theinduced voltageon line 2 is
V=V, +V,



