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Abstract　A k ind of novel h igh pow er quan tum w ell laser w ith an in tegrated passive w avegu ide

has been designed and fab ricated to p reven t the h igh pho to density region from concen trat ing in

the transverse w avegu ide cen ter in the diode laser cavity. T he new structu re has a smoo th near2
field p rofile of the fundam en tal transverse mode in the co2w avegu ide cen ter. A cco rding to the

resu lts of the 100Λm 2w ide and 800Λm 2long lasers, w e can ach ieve that the ligh t ou tpu t pow er is

216W at w avelength of 980nm (at 19℃ and under CW operat ing condit ion). T he th resho ld cu r2
ren t density to be 320A öcm 2, the slope efficiency to be 019W öA and the resistance in series to

be 01158 can be m easu red th rough the facet2coated devices w ith L R öHR being 011ö0195.

PACC: 4225P, 4260B , 4260C

T he h igh pow er sem iconducto r d iode lasers are of grea t benefit and have been devel2
oped [ 1～ 5 ] becau se they have w ide app lica t ion in m any fields such as pum p so lid2sta te lasers,

E r2doped op t ica l f iber am p lif iers, m edica l therapy devices and so on. T he ligh t ou tpu t

pow er to increase m o re in the h igh pow er laser d iode is lim ited by heat ing and the ca tas2
t roph ic op t ica l m irro r dam age (COM D ). [ 3, 6 ]

In th is paper, w e first in t roduce the structu re of the novel h igh2pow er stra ined2layer

quan tum w ell laser w ith an in tegra ted passive w ave2gu ide ( IPW ). T he act ive sub2w aveg2
u ide of the asymm etric sepera te confinem en t hetero junct ion (SCH ) quan tum w ells is cou2
p led the passive one of the asymm etric fou r2layered slab w avegu ide th rough the coup ling

layer——a co2cladding layer. T he lasing m ode index in th is st ructu re is equal to the m ate2
ria l refract ive index in the coup ling layer, so tha t the near2f ield p rofile has a ho rizon ta l d is2
t ribu t ion in the coup ling layer. Com pared w ith the u sua l st ructu re, the field cro ss2sect ion

of the laser cavity w ill increase m o re.



F igu re 1 is a d iagramm atic sketch of the refract ive index (a) and the ca lcu la ted resu lts

acco rd ing to the tran sverse near2f ield d ist ribu t ion (b) and the vert ica l fa r2f ield pa t tern (c)

fo r the new structu re. T he act ive sub2w avegu ide and passive one are coup led th rough the

undoped coup ling2layer of 500nm πs th ick. T he ca lcu la ted ligh t confinem en t facto rs of the

quan tum w ell, the coup ling layer and the passive w avegu ide are 117% , 5211% and 1511%

respect ively. T he theo ret ica l vert ica l fa r2f ield angle is 33°(FW HM ).

F IG11　D iagram of refract ive index (a) and the calcu lated resu lts

of transverse near2field distribu tion (b) and vert ical far2field pattern (c).

T he structu re of the InGaA söGaA söA lGaA s stra ined2layer quan tum 2w ell laser w ith a

passive w avegu ide has been grow n by low 2p ressu re m eta l2o rgan ic chem ica l vapo r depo si2
t ion (L P2M OCVD ) on the (100) o rien ted Si2doped GaA s sub stra te w ith the dop ing con2
cen tra t ion being 1～ 2×1018cm - 3 in the A ix tron A 200 system. T hey con sist of (1) a GaA s

buffer layer w ith Si2doped 1×1018cm - 3, (2) a A l014Ga016A s low er cladd ing layer w ith Si2
doped 1×1018cm - 3, (3) a A l0145Ga0155A s cladding layer w ith Si2doped 5×1017cm - 3, (4) a

A l012Ga018A s passive w avegu ide layer w ith ligh t Si2doped, (5) an undoped A l01338Ga01662A s

coup ling2layer, (6) th ree undoped GaA s barriers, (7) tw o undoped In012Ga018A s stra ined

quan tum w ells, (8) a A l0145Ga0155A s upper cladd ing layer w ith Zn2doped 1×1018cm - 3, (9)

a GaA s top layer w ith Zn2doped 4×1018cm - 3, (10) a GaA s con tact layer w ith Zn2doped

grea ter then 2×1019cm - 3.

T he T iP tA u strip con tacts of 100Λm πs w ide have been fab rica ted on the p 2side of the

w afer by standard pho to lithography techn iques. T hen the w afers is th inned to 100Λm ,

w h ile the A uGeN iöA u is depo sited on the n2side. B road2st ripe (100Λm 2w ide) lasers are

fab rica ted, coa ted (L R öHR , 011ö0195 ) and m oun ted junct ion2side dow n on copper

hea tsink s.

T he m easu red th resho ld of the cu rren t den sit ies a t a cavity leng th of 800Λm is 320A ö

cm 2. F igu re 2 show s a ligh t ou tpu t pow er, vo ltage and w allp lug efficiency versu s drive

cu rren t characterist ics m easu red under CW opera t ing condit ion a t room tem pera tu re of

19℃. T he ligh t ou tpu t pow er of the device reaches 216W at the drive cu rren t to be 315A.
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T he slope efficiency of 019W öA is reached. T he m ax im um w allp lug efficiency of 40%

cou ld be reached w ith the resistance in series to be 0128 ( the best to be 01158 ). F igu re 3

show s the para llel and vert ica l fa r2f ield pa t tern s of new structu re. T he vert ica l beam di2
vergence is 32°, w h ich is in good agreem en t w ith the theo ret ica l resu lts. T he lasing spec2
t rum characterist ics w ith w avelength of 980nm are show n in F ig14.

F IG12　L igh t ou tpu t pow er, vo ltage and w allp lug

efficiency characterist ics versus drive cu rren t F IG13　Parallel and vert ical

far2field pattern s

F IG14　L asing spectrum

characterist ic

W e can design the act ive reg ion of quan tum w ells

to lay near the P2A lGaA s cladding layer, and at the

sam e tim e m ake the evanescen t f ield in the n2cladding

layer ex tend m o re than tha t in the p 2cladding layer in

o rder to reduce the therm al resistance, the series resis2
tance and the free carrier lo ss in the cladd ing layers. It

is believed tha t the ab so rp t ion lo ss of the free electron

is less than tha t of the free ho le as w ell as the m ob ility

of electron is abou t ten t im es h igher than tha t of the

ho le. T he h igh o rder t ran sverse m odes are rep ressed

by the asymm etric w avegu ide structu re. T he n2side

ligh t f ield cou ld sp read longer d istance to reduce the d ivergence angle of the tran sverse

ligh t beam.

W e have dem on stra ted the novel st ructu re of h igh pow er stra ined2layer quan tum 2w ell

lasers w ith an in tegra ted passive w avegu ide. T he ligh t ou tpu t pow er of 216W , the th resh2
o ld cu rren t den sity of 320A öcm 2 and slope efficiency of 019W öA cou ld be reached w hen the

resistance in series is 01158. W e can op t im ize the param eters of m ateria l and structu re in

these novel quan tum w ell lasers in o rder to im p rove the device perfo rm ance.
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