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Design of the Antireflection Coatings on Laser Diode Facets
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ABSTRACT

For the design of antireflection coatings, the results of the four simplified methods are compared to those of the rigorous
method. The optimum antireflection coating parameters obtained by the three simplified methods are agreed very well to those
obtained by the rigorous method. We present the tolerance maps of coating parameters for both TE and TM modes, important for
the fabrication of antireflection coatings, using the three simplified methods. And we find the three tolerance maps are almost
same. The simplest method among the three simplified methods is the method choosing the refractive index of a laser diode as the
square of average value of dielectric constant from the energy view point. For both TE and TM modes, the results of facet reflec-
tivities as a function of active layer thickness using the four simplified methods are compared to those using the rigorous method.
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Fig. 1. Model of a single layer antireflection coated laser
diode used in the analysis.
n, : refractive index of the active layer,
n, : refractive index of the cladding layer,
n, : refractive index of the coating layer,
n, ! refractive index of the external medium,
d : active layer thickness,
h, : coating layer thickness.

547

www.dbpia.co.kr



WEE{F BRI '95-2 Vol. 20 No. 2

I. 8A ¢4y Z2nsel vl 4E

Fresnel WA} Alg2al& AHEste] #lo]A tlele=
o] 9H wAEY A Ruxl 3E geimelEd A
A8k A% WirtA s v S B S A
7] 9sted O ARE-S AW el A3(3)el
¥ w3t A th

oA 4% dde 2HE n ot 3.512, FUHEE
o] 24& not 3.17, 84%9 4 47} 0.2meln
Wzl o] 1.55mAn) RubAlL mRIZe) A 3
24& n? ¥4 38 54 h& UA gE A
S3lo] A Ante}l AUF Wyol AnE TER=9
TME=d digte] Ztz} (F 1o} Bt

B1TES T 2= 7o) #M na=3.512, A=1.55m, nc=
3.170131 d:0.2wn?4_“11 Rkl AR 2ol HAA 3y WG
’4 g A hld g 7k s 3 g A

%—‘5}"4 1 ?4_494- g whe] Anstel v
Table 1 C omparlson of the optimum refractive index nl
and optimum thickness hl of antireflection coat-
ings on the facet of a laser diode with parame-
ters na=3.512, nc=3.17, A=1.55m, and d=0.2m
using the rigorous method and the four simpli-
fied methods for TE and TM modes respectively.

EC IR v I O o e R

hi(m) | 0.22577 | 0.22334 | 0.22323 | 0.22374 | 0.22331

n, ¢ 1.83592 | 1.85393 | 1.85187 | 1.85198 | 1.85363

hy(m) | 0.21367 | 0.21239 | 0.21249 | 0.21078 | 0.21206

n, | 1.82922 | 1.83987 | 1.84060 | 1.85260 | 1.84209

TE 2=l A5 #HA 38 228 SloiMe ¥
An7b A9 e Azs g 2 odA
S Y 33y 4] ARk 9
2% o] Avtol vimgen) A7 0.002 olsh
A el A AR & F ik HA 29 Tl
oMz Rl 29 Asfrh iU e Asst v}
T A AARE & F ok 1289 39 i 49)
Adw 4ug wyel Ast vingden 44 i
7F0.04% 13 0.2% =4 ¥A 28 2489 243
st et 2 AU Uyl Ags F dAgL &
+ Ut
™ 2= 3% 3 3% 2489 dide ¥

548

W 39 At A9 Y A g F gxF
o 1 9k 0.002 ol&to|ct. =& WY 29 HI:
dUg Yol Adel viaPSw W 39 A}

HlER Ao exkE itk WY 49 WY 19 A
T Q9 e Ao viagddd oo F iy
9] AnRrle Hlmaﬁ & A8 Holy 11 oXE
0.01 A& ¢ & AUk A 38 FA QoA
Hhy 29 Y 39] Adhe AUT e At} v
e ¥ HTe eAE HolwW I eale
0.2% oldto|th. %k ] 49 W 19 Fae o
gk Wy Aol vinddv v Fxe oxf
g 7Y 1 eabe 0.8% ol dtolt),

& o] durHSl vinE st TE 2=91 73
Z4ztel 9% 999 FA tdte Ryl =€ S
o WS AR e HA 3y 2HsY
Y FAE d7iA] WE Atgsld pEgT) o
o AMEGE w7 ®ige n,=3.7, n,=3.5 o3 A=

1. 5um ojc},
193
PEI
1924 .
w2 ot
194 e J
i3
o
#» 1.9, —
o 0yl 4
% 1834 ™
13 [due e
L
1.88
1.87
1889

o 61 02 03 04 05 06 07 08 09

43 499 FA (uml

08 2 TE 2291 49 44 st vzl a3 g A4
o] B4 S A9 o Fran A A 3 24
ALEE Mgk i, =37, n=3.5%, A=15m.

Fig 2 Optimum coating refractive index calculated as a
function of active layer thickness using the rigor-
ous and four simplified methods in the case of TE
mode with parameters n,=3.7, n.=3.5, and A=1.5
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Fig. 3. Optimum coating thickness as a function of
active layer thickness using the four simplified
methods in the case of TE mode with parameters
n=3.7. n,=3.5 and A=1.5m,
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Fig. 4. TE reflectivity calculated as a function of active
layer thickness using the rigorous and four sim-
plified methods in the case of air at the end of a
laser diode with parameters n,=3.6, n.=n,(1-4),
and A=0.8m for=10% and 3%.
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Fig. 5. TM reflectivity calculated as a function of active
layer thickness using the rigorous and four sim-
plified methods in the case of air at the end of a
laser diode with parameters na=3.6, nc=na(l-
4), and=0.8im for A=10% and 3%.
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Fig. 6. Tolerance map describing the range of coating
parameters of antireflection coatings which give
reflectivities of R 10-3 using the second method
for TE and TM
modes respectively. n,=3.7, n=3.5, d=0.2m and
A=1 5um.
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