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In thi s note we report bri eÛy on the detai ls of pul sed-current operated \ blue"
laser di ode, constructed in our laborato ries, whi ch uti l izes bulk GaN substra te. As
described in Ref. [1] the substra te GaN crysta l wa s grown by HNPSG m etho d,
and the laser structure was deposited on the conducti ng substra te by M OCVD
techni ques (f or the detai ls see Sec. 2 and Sec. 4 of R ef. [1], respecti vel y).

The laser di ode is separate conÙnement hetero structu re devi ce. The acti ve
layer of the laser is In 0 : 09Ga0 :9 1N= In 0 : 01Ga0 : 99N 5 repeti ti on mul ti ple quantum
wel l . The acti ve layer is stacked between two 0 :1 ñ m GaN:Si and GaN:Mg wave-
gui ding layers.The n -typ ecl adding is 120 repeti ti on 25 ¡A/ 25¡A GaN/ Al 0 : 1 5Ga0 :8 5 N
sil icon doped superlatti ce. p -typ e claddi ng is form ed by Mg doped 0.36 ñ m thi ck
Al 0 :0 8 Ga0 :9 2 N layer. The structure is capped by 0.1 ñ m hi ghly Mg doped GaN
conta ct layer. The devi ce wa s pro cessed as narro w stri pe, oxi de isolated laser. The
stri pe wi dth is 10 ñ m. The laser diode was operated under pul sed current condi -
ti ons wi th pul se wi dth of 200 ns and the frequency of 1 kHz. The diode was tested
at tem peratures between À 4 0 £ C and À 1 0 £ C. Fi gure 1 shows the emission spectra
below the thresho ld current whi le Fi g. 2 demonstra tes the lasing spectrum just
above the thresho ld.

Ê T he n u m b er s ab o ve r efer t o t h e st a˜ o f: ( 1) Cr yst al G ro wt h La b or at or y, (2) La b or at or y of

E p it ax y, ( 3) La b o rat ory o f Pr o cessin g, an d (4) Ph ysi cal Pr op ert ies La b o rat ory, r espect i vel y.
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F i g. 1. T he emi ssion spec tr a below lasing threshol d, measured at T = À 40
£ C . Oper-

ating currents are indica ted in the legend. Biasin g parameters are as speciÙed in the

te xt.

Fig. 2. T he emission spectrum of the laser dio de above threshold, measured at T =

À 40
£ C . T he dio de is run at the current of 1. 5 A . Biasing parameters are as speciÙed in

the text.

The dominant emission wa velength is 425 nm . Typi cal ly from tw o up to
four disti ncti ve m odes were observed. Fi gure 3 presents the opti cal emission for
the increasing current. Output power in a pul se reached almost 8 m W at 2 A.
The measurement has been m ade at nominal tem perature C. The sharp
decrease in e£ ciency in the high current reg ion can be associated wi th the devi ce
heati ng and hi gher real tem perature of the devi ce.

The increase in the opti cal output of the devi ce in functi on of the current
is presented in more detai l in Fi g. 4. In left colum n the cam era presents eye-vi ew
perspecti ve of the devi ce below and above the thresho ld. In ri ght colum n the
opti cal power m easured in pul se is shown.
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Fig. 3. O utput power (in pulse) as a function of the device current. A ll parameters

measured at À 40
£ C .

Fig. 4. Optical emission of the laser dio de for increasin g electric current : left column

| camera view ; right column | output power (in pulse). T he measurement has b een

made at À 40
£ C .
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The laser di ode is a Ùrst laser di ode realized on true bul k GaN substra te in
HPR C and the 8th insti tuti on worl dwi de to ever demonstra te the current inj ection
laser based on GaN [2]. W e bel ieve tha t thi s achi evement opens a path to fast
devel opm ent of di slocati on- free hi gh-power laser diodes operati ng in bl ue and UV
spectra l range.
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