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with a uniform resistivity in space and with time.

The original impurity concentration in the substrate
must be known; if two or more impurities are originally
present they may be treated separately and the results
superposed. The bulk resistivity of the deposited ma-
terial near the final deposited surface must be known,
either as inferred from knowledge of the behavior of the
epitaxial deposition system or from direct measurement
of the resistivity following deposition.? Lastly, the solu-
tions must be used with some discretion and ingenuity
in superposing the effects of more than one deposition or
of several species of impurities.

Obviously, the end result is not an exact description
of the structure but rather an engineering approxima-
tion to the actual impurity distributions, since drastic
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idealizations have been used in the analytical develop-
ment. However, accounting for diffusion during epitaxy
is informative as described here, and the accuracy of the
accounting is consistent with the degree of control
afforded by deposition systems and with available
means of measurement of the properties of resulting
devices.
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Correction

Casper W. Barnes, author of the paper “Conservative
Coupling Between Modes of Propagation—a Tabular
Summary,” which appeared on pages 64-73, of the
January, 1964, issue of PROCEEDINGs, has called the
following to the attention of the Editor. Parts of the
left-hand halves of Tables 111, 1V, VII, and VIII, were
published incorrectly, and are reproduced on pages
296-299 as they should have appeared originally.
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Table TII

CONTRA-FLOW SKEW-HERMITIAN DIRECT COUPLING

Conditions <90

Uglvgz

N

w-f Diagram (uncoupled) - Diagram (coupled)

Coupled Mode Equation
3 e (z0 8w x@ (e (2,0
2 \oyzw) T \wt@ g \ay (2w

General Solution (with + 2-direction in direction of v

52)

i

a; (z,w)

cosh ¥z — j(a3/2y) sinh vz j(,Bl-AB/Z)L
o) (L) | CoSh oL - ) (A8/2) sinhyL| ©

j (/'y} sinh (i - z) "J'(,BI—M/Z)Z
* a0, T S L= (a8/2y) sink yI (€

i(k*/v) sinh yz j(,@z*’AB/Z)L
ag(z,0) =3 ayll,e) | TV - ;(28/25) sinh ¥L| ¢

cosh y(L - z) - j(AB/2y) sinh ¥(L ~ 2)| -j(/82+A,B/2)z
*+ ay(0,) cosh yL - j(aB/2y) sinh yL: €

where

[ = @8/22)% and a8 = 5 - &,

~
1
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Table IV
CONTRA-FLOW HERMITIAN DIRECT COUPLING

L. <
Conditions Va1Ye2 0

PPy 7 0

>

w8 Diagram (uncoupled) . -8 Diagram (coupled)

Coupled-Mode Equation
3 (al(z,co) » 3 (w) K () a,{z, @)
Dz a2(z,w) ! “* () Gz(w) az(z,w)

General Solution (with + z-direction in direction of vg2)

o 3 -8
al(z,w) - al(L,w) cos £z - j(AB/2F) sin £z eJ( 174 /2L
cos £L = j(aB/2€) sin 7L
. -j(3,-a8
+0,(0,0) J (&) sin£(L - z) . J(3,-a8/2) 2
cos L = j(AB/2F) sin £L
~j(x*/£) sin £z J (B, +a8/2)L
az(z,w) = al(L’w) cos &L - j(aB/2%) sin fL €
cos £(L - z) - j(aB/2%) sin £(L - z) -j(5'2+A,3/2)z
M QZ(O’(‘)) cos £l - j(aB/2%) sin £L €
where y
£ o= [+ (a8/2)2]7 and a8 = 8 - G,
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Table VII
CONTRA-FLOW SKEW-HERMITIAN PARAMETRIC COUPLING

Conditions

<0

Ve1Vg2

- <0
plpzw(m wp)

| |
f—Bp—":
|

I

w-wp —— —— ..____T_
2 I 1 I
——>|'AB p— :
|
| ] |
By (w-wp) B, (w

«~f Diagram (uncoupled)

—
<
T

-8B Diagram (coupled)

Coup led Mode Equation

_fa,(z,w)
3 1
¢z az(z,w-

;8
El(m) Klw)e P al(z,m)
= - Bz
wp) ~<*(w)e P ‘Bz(w - wp) az(z,w - wp)

General Solution

(+ z-direction in direction of vgz)

cosh vz =
al(z,w) = al(L,w) cosh v -

r

j(aB/2y) sinh ¥z 1‘(31-A3/2)L
7 (aB/2v) sinh 7|

+

a2(0,w - wp)tcos

j(k/y) sinh (L - 2) 'j(ﬁl‘A\B/Z)Z
h oL = j(28/2y) sinhyL|[ €

j{k*/v) sinh vz

az(z,w-wp) =

{ Bl (€, {cosh

+ az(O,w - wp)

where

[ - (88/2)2]

<
n

}'(32+éx3/2)L
W = j(&B8/2y) sinh vl €

cosh v(L - z) = j(aB/2y) sinh (L - z) -j(,32+AB/2)Z
cosh YL = j(a8/2y) sinh vL e

L
i3 = - - -
: and A8 = /31 (@) 32(w wp) 'BP

March
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Table VIII
CONTRA-FLOW HERMITIAN PARAMETRIC COUPLING

it <
Conditions Vel g2

- >
p1p2w(w wp) 0

B lw-wp) B, (w)

w8 Diagram (uncoupled)

w-3 Diagram (coupled)

Coupled Mode Equation

~jBz
3 a,(z, w) B, (@) Klw)e P
= = =j jC"pz
cz a2(z,w - avp K*(aw)e 32(0\ - wp)

al(z,w)
(az(z,w-

@, ))

General Solution (+ z-direction in direction of v )

cos £z — j(aAB'25) sin Iz j(?l-A.’S/QJL
al(z,w) = al(L,w) cos §L - j(aB/2%) sin £L €

JWifsin £ - 2) 1) -jB-a8/2) 2
+a2(0.a'*wp) cos £L - j(aB/2¢) sinfL| (€

~j(x*€)sin £z J (3 +al/2)L,
ap(z, 0 =) =4 a) (L) ToT T (08729 sin £LIE

cos (L - z)
+ a2(0,:u - wp) cos £ = j(aB/27) sinflL

where

- L
o= [t 4+ (03/2)217 and a8

51(0.') - ,32('@ - wp) - B

[4

j(a372¢ sin &1 - z)]} - (B, +08/2) 2
&
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