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Photonic-Crystal Surface-Emitting Lasers (PCSELSs) are receiving substantial interest due to their
ability for area-scalable high-power single mode emission, which goes well beyond what is
achievable with standard semiconductor lasers such as VCSELs or DFBs. This makes them suitable
as compact emitters for a range of applications, such as pump lasers, materials engineering and free-
space optical communication and sensing. However, to this end high-performance PCSELs have
been restricted to the GaAs system and thereby the near-infrared wavelengths regime around 1 pum.
By contrast, there are a range of important applications in the longer-wavelength regime (1.2-1.6
pm), e.g. fiber-based telecommunication and eye-safe free-space optical communication or LiDAR,
which would require InP-based PCSELs. Also, since lateral losses increases with decreasing device
diameter, PCSELs have so far been designed for large-area emission apertures of hundreds of
micrometers which obstructs them for high-modulation rate applications such as Gbp/s
communication or FMCW LiDAR. In the present work, we are developing InP based PCSELs for
high-power and high-bitrate applications. We are thereby considering a hybrid InP/Si design based
on micro-transfer-print technology. There are important challenges to address in regards to an
efficient current injection in a double top-contacted configuration, as well as an efficient scheme for
lateral confinement that will allow small-area and thereby low threshold/large bitrate operation.
Furthermore, we discuss the different design and fabrication challenges that are associated with this
approach.
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Fotonisko kristalu virsmu izstarojoSie lazeri (PCSEL) sanem lielu interesi, pateicoties to sp&jai veikt
apgabala mérogojamu lieljaudas viena reZima emisiju, kas ievérojami parsniedz to, ko var sasniegt
ar standarta pusvaditaju lazeriem, pieméram, VCSEL vai DFB. Tas padara tos piemeérotus ka
kompaktus izstarotajus dazadiem lietojumiem, pieméram, siiknu lazeriem, materialu inZenierijai un
brivas telpas optiskajai komunikacijai un sensoriem. Tomér Saja noliika augstas veiktspéjas PCSEL
ir ierobeZoti ar GaAs sistému un lidz ar to tuvu infrasarkano vilnu garuma reZimu aptuveni 1 mm.
Turpretim ilgaka vilpa garuma reZzima (1,2—1,6 mm) ir virkne svarigu pielietojumu, pieméram, uz
Skiedru balstitas telekomunikacijas un acim droSa brivas vietas optiska komunikacija jeb LiDAR,
kam bitu nepiecieSami uz InP balstiti PCSEL. Turklat, ta ka sanu zudumi palielinas, samazinoties
ierices diametram, PCSEL lidz Sim ir izstradati liela apgabala emisijas atverém simtiem
mikrometru, kas tos traucé augsta modulacijas atruma lietojumiem, pieméram, Gbp/s sazinai vai
FMCW LiDAR. Saja darba més izstradajam InP balstitus PCSEL lieljaudas un liela bitu parraides
atruma lietojumprogrammam. Tadéjadi mées apsveram hibrida InP/Si dizainu, kura pamata ir
mikroparsitisanas-drukas tehnologija. Ir jarisina svarigas problémas saistiba ar efektivu stravas
ievadiSanu dubulta augséjo kontaktu konfiguracija, ka ari efektivu sanu ierobeZoSanas shemu, kas
laus darboties neliela apgabala un tadejadi ar zemu slieksni/lielu bitu parraides atrumu. Turklat mes
apsprieZam daZzadas projektéSanas un raZzoSanas problémas, kas saistitas ar So pieeju.



