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Fabrication of a periodically poled MgO : LiNbO; ridge waveguide for a
green laser generation
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Abstract Quasi-phase-matched (QPM) second harmonic generation (SHG) waveguide devices for a green light generation
were fabricated by a periodically patterned electrode on the +Z crystal surface and homogeneous LiCl solution using a
5mol% MgO doped congruent z-cut lithium niobate crystals. Using selective chemical etching, we confirmed the periodic
(~6.8 um) domain inverted structure and measured SHG properties of fabricated periodically poled MgO : LiNbO; ridge-type
waveguides.

Key words Ridge-type waveguide, Periodic poling, Domain, MgO : LiNbO,

=2 33 kA2 $)3F 714 B A E MgO : LiNbO, ridge waveguide A%}

QYPAPRIRT P @rx Kgymerrk olgpbe LYY, FHE, 2O, 0
FHA-FATE ue)le e 28, A, 463-816

sl AT}, £, 440-746

axEEY S, A, 462-121

wrrxgl oo shy A Z 28l 19k, 412-791

(20074 6€ 1¥ HF)

(2007 79 25Y AAtekE)

pod

ok

= E A ERe g = o

222 A =W AL 98] +zd F718A AF AEHS At en, RHAY #dT AE

sl §AE ARt Tujele vl AZith AY A g7k FaE, oF 6.8ume] £F W F71E 39 @ & U,
7 um ridge ¥°19} 3 um2) slap E01S 2t £ 5ume) PPMgLN ridge-type o2 Axl9] v]AE AL =)

o
op
do
2
oX,
1o
<
[4)°]

(@)
_\|l_’
et
S
i,
=
z
o
L
i)
ol
tlo
o
o
ol

LA £ o] ZopoMe] &8 7hsd mlEe] we dAlol HEH
2 SAEH3].

F71% £ WPdE LiNbO, 22 o183 & 374 F AT =u a5 3 S A A

T =itz ke Eapoly w2 WY 5E2 Q1 dXe =uE W AW VL S A F Vs 59,

= 1l
3 7 B AAGYe] B TR A, FEA HES 718 e} 22k 23} v RE7re] 95 A3 54, 6
FoMe] Ad W3] To vt 8okl o8 MF 54 Al oA, F 2E &4l oig A oA
& 9T, 2]. B3], 7MAEA GedolA A F wxle] g Fo] BmE = E w 9% 548 2t aAEd
735 t&Ede] e, aEidE L L E T & AFe] Jhssi4).

ARk o Z waZ AL fEME Ti 4t ¥ # &
*Corresponding author 24 w3 Ho] tjFEAelct. HAte] Ag maie] e
Tel: +82-31-789-7395 Ao olxlul AMNA O 3 §%0] o = zlLo
Fax: +82-31-789-7399 ST AA ]L OEH "l——i Eﬂ\_ E‘é‘ ] R—"1, —,—X}‘—/]
E-mail: wsyang@keti.re.kr S =32 U {580 PIRE fiEd e oF

o
%
2




152 W.S. Yang, S.W. Kwon, M.K. Song, HM. Lee, W.K. Kim, K.H. Koo, D.H. Yoon and H.Y. Lee

& dig =& A 5L JKKIE e zinedt
magnesium®] H7FE LiNbO, A4S o83 ridge-type
Ttz 2zl g A77F Y =3 ATHS-7). A
J RE FF 2 AEY SHE 72E T B UES
I3 & 4 Y= ridge-type =HE Axle] A F
4 & A g9} o] w3k Y Filel] ok v

v oERe § 2H Yol od 13 54 Y &
7o) T U5} MgO: LiNbO, ZHE olg3}e} #7)

=
Hog B vbHE ridge-type EHEE AR} oH,

Azg 2o BetEgg 2RaT

PPMgLN(Periodically poled MgO : LiNbO;) ridge-
type ZHE AZLES 8 FA 0.5mm, 25 BF 5
mol% MgO7t 718 38§24 LINbO, 2AE
o] &3 oM, Fig. 19 22 AZE 93 ZA=E
ERf AT

MgO : LiNbO,; 713 A& & Anpr|E o|gsl o
200 um®] FAR 7Fsith ol 3 71#e] FA
AE 4 £5umelth 7HE 7 AR W F71H
S 9kde A1717] 98] 71 ZHe gEA =X
Tedraehy AL T B2 ke 93 9=
P om, o & JYo &2 1~1.4 ymelt}.

Fig. 20 vebd R 3 2o JAgd HAHe] & d9
2 LiCl Qo2 AAxom, ARt At Ao st
A AR oF 4.7kV/imm 9 AL RN Fo2HN
A4 Yol F715082 Zuole wkAAZlem, vk
71 6.8 ume|t}.

F714 wkd¥ PPMgLN 7132 ¥4 1mm z=5
LiNbO, 7]l HEs & 8 2 94 348F &dt
o oF 10ume] FA=Z 7Fsen, FA HA= o

tlo &

Fig. 1. QPM SHG device structure and fabrication sequence.
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Fig. 2. External electric field poling system: (a) Circuit diagram,
(b) Schematic diagram of the sample zig.
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Fig. 3. Photographs of periodically poled MgO : LiNbO, ridge-type waveguide process result: (a) etched +z face, (b) plasma etched
face, (c) edge face after side optical polishing and chemical etching, (d) cross section of ridge-type waveguide.
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Fig. 4. Mode size simulation results of PPMgLN ridge-type
waveguide at 532 and 1064 nm.
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Fig. 5. Schematic of the experimental set-up used for SHG.
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Fig. 6. SHG curve of the PPMgLN ridge-type waveguide device.
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