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of Vertical-Cavity Surface-Em ittingL asers
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Abstract U sing amethod of finding self-consistent solution for the carrier-diffusion, opti-
cal-field, themal-conduction and Poison’s equations, and of the calculation beginning
from the electrode voltage, w e have studied the electrical, thermal and optical-w aveguiding
characteristics of gain-guided vertical-cavity surface-anitting lasers v CSEL s). T he calcu-
lated results show that the injected-current and voltage distributions in gain-guided V C-
SEL s are detemined by the laser w indow and confined-layer apertures, and by the con-
fined-layer depth and thickness previousmodel using a fixed current distribution has larg-
er deviation from the actual situation A t different depthsin device, the current and voltage
distributions along the r direction isdifferent For aV CSEL w ith larger w indow and oon-
fined-layer gpertures, the current-density distribution in the active region is ununiform
causing high-order transversemode at high injected current T he position of the confined
layer plays an mportant role in detem ining the current g reading
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