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Abstract : High power bottom emitting vertical-cavity surface-emitting lasers(V CSEL s) emitting at 980 nm
was fabricated and characterized. Through enlarging the active diameter , improving the fabrication technol-
ogy and usng Al,Oz and Hf O, as pasdvation layer and antireflection coating regectively , the output power
was greatly increased. The dependence of maximum output power on device diameter and injected current
wasinvestigated , which isin good agreement with theoretica smulation. A continuouswave (CW) output
power as high as 1. 95 W for devices with diametersof 5004 m and 6004 m has been achieved , which isthe
highest value reported for a sngle device. The detailed analyssof the nearfield and farfield images of a 200
M m diameter device exhibits a homogeneous current distribution and a Sngle transverse mode operation.
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Fig.3 Dependence of waveength on active diameter of
device and current

Rtherm = (20D) ! ) (4)
2 (D) -(4) 4 nm/ A, ,
, 600U m ,
0.8 nm/A ,
2.3 T 200 um , ,
2007 ,
(91
1.5¢ AN/A T , , ,
2
n.‘ 1-0‘ “ L L L
0'5 .. 1 1 L] 1
0.0L4 A ' ’
\] 2 4 & 8 10
I/A 1] 3 3
2 L
[10]
FHg.2 Theoretica dependence of output power on active = = P P
diameter of device and current ——out _ Tin° Fds _, Lds
1 , (5)
PIn PIn I:’In
2 ’ Pout » Pin » Pdiss
L L L ! 4
) 200 m
2.5A ,
(4) 0.58 W ,
, , 300K m 3.8A ,
, 3 1.1W 400M m 5A
, 1.59 W,
, (8l ,
6 A,

200U m 5000 m 600U m 6 A



12

452
1.95 W 5 200U m (arb)
600U m 5004 m (c-d) (a) CCD
20 20 20 20 20
15 15 i 15 15 ' ,
£ 10 Eo E1o Zl0 %10 P
8, [N a, oy R
5/ 5 5 5 5
0 0 0 gl o '
0246 0246 0246 0246 0246 (a)
I/A I/A /4 /A /A ’
200um  300pm  400pm  S00pm  600um matlab (b) ,
, (c)
4
Fig.4 Output power dependent of active diameter and '
g put po e (d) 15

current in experiment

(a) CCD
(a) Nearfeild picture by CCD

(b) Mtlab

(b) Nearfeild distribution

(c)ccD
(c) Farfidd picture by CCD

5 2000 m

(d) Mtlab
(b) Farfild distribution

(arb)

(cd

Fig.5 Nearfidd intendty patterns(arb) and farfidd(c-d) of a 2004 m diameter device at threshold current
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