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Investigation of the cracks on the surface of proton-exchanged
L NbO; wave-guides
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Abstract In ower to mvestigate the generaton mechanisn of the cracks on the surface of poton-exchanged( PE) wave
guies on thex- cut lithim nbbate substrate and the inflience on the characterstics ofw ave-guide The crystalmicrostucturg the
intensity of the cracks on the surfice the existing manner of hydrogen bn and the variation of density of the annealing protorr
exchanged(APE) wave guide are stud ed bym eans@ntrast experim en ts observatbn on the surface of wave guide XRD ( X- ray
diffracton) analysis of the crystal phase n the wave guide infrared absomption spectra analysis of wave-guide and so on The
resu lts show that the cracks are made by the siress parallel with the principal cleavage p hne of lih im nbbatg which have four
characteristics made n the PE process paralklwith each others deterbrated i poportbn to the tme of PE process and being
amelbrated somewhat in the annealng process It is ako shown that the cracks are them acroscopical representation of the stress
and that the annealing process could influence the existing manner of hydwogen ion and its density varaton alter the crystal
phases and the siress n the waveguide and mprove the perfomance of he wave guide It is concluded that multip k-phase
coexistence and the difference of the crystal lattice coefficient resulied i the stress and then lead to the crackand that the smallest
d Btortion n crystal lattice the bwest stress and the a phase wave guidemay have the lovest possbiliy o bring out crack and
can mprove the perfom ance of thew ave-gude
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Fig 1 a— a representative example( sanple 1) of the surfice on LNBO ’
waler b— the wafer after proton exchange at 220C i 3h respec ,
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Fig 2 The surface of ssmple 2 before and after the proton exchange process 3
at220C in 1h respectively © An. 1
a—before b— afler

X An.

b ¥ Table 1 The approx mate rehtionships of the crystal phases w ith the

y pobn stagex and An
crystal phases An, x
B, 0 145~ 0. 150 0. 65~ 0 70
0 By 0 125~ 0. 145 0.52~ 0 65
E*f‘ B, 0 125~ 0. 105 0.52~ 0 65
1 By 0 105~ 0. 125 0. 44~ 0 52
ky 0 075~ 0. 105 0. 34~ Q 44
ki, 0 025~ 0. 075 0. 12~ 0 30
i kay, 0 075~ 0. 105 0. 36~ 0 44
i kyy, Q 000~ 0. 075 0. 00~ 0 36
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Fig 4 The surface of smplk 1 after annealing process at 300C n 1h ( Nb )7
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Fig 5 TheXRD crystallograns of the x- cut y propagation LNbO; substrates the proton-exchanged w ave-guide( sanpl 7) and the annealing wave guide( sm-
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Fig 7 The infrared absorption gpectra of PE wave-guide
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