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A Study on Current Blocking Configuration of V-Groove Quantum Wire Laser
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Abstract

In order to enhance current injection efficiency of V-groove inner stripe(VIS) quantum wire lasers,

three different current configurations,

n-blocking on p-substrate(VIPS),

p—n-p—n blocking on

n-substrate(VI(PN)nS), p-blocking on n-substrate(VINS) have been designed and fabricated. Among
them VIPS laser showed the most stable characteristics of lasing up to 5 mW/facet, a threshold
current of 399 mA at 818 nm, and an external differential quantum efficiency of 24 %/facet. The
current tuning rate was almost linear 0.031 nm/mA, and the temperature tuning rate was measured to

be 0.14 nm/°C
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Fig. 1. Schematic cross sections of the VIS
QWW  lasers with (a} VIPS, ()

VI(PNnS, and (¢)VINS.

T Va(+}
S \,x ) /""“ - -t
1 R
-y e
R3 1 pnp R7
RS RS
L oDt
L, Dz al 1 [33 £
0
A5 Trbsla 2

DC equivalent circuit.

1269

A7V A A 58 E =R, Vol, 16, No. 128, December 2003

I Ha). AF 3k
Table Haj. Resistor values.
R1 |R2R6{R3R7T| R4 |R5RE| Unitg

45 25 16 50 20 g

x Hb). teiez #y sebul g,
Table 1(b). Parameters associated with diode.

Name Model parameter lUnits Value
s Saturation current A |74E-18
RS Parasitic resistance Q 10
N Ermission coefficient i
TT Transit time sec | 01E-9
CIC {Zero-bias p-n capacitance| F 2E-12
M juncuon:gradlent 0

coefhicient
EG Activation energy eV 111

XTI | IS temperaiure exponent 3
KI | Flicker noise coefficient 0
AF Flicker noise exponent 1
. Forward bias depletion .

FC . . 05

capacitance coefficient

RV Reverse breakdown v 50
valtage

BY Reverse breakdown A a0
current

A2l Junction poteneial v 0.6

4R AeTze BRYS wlas) Slsel,

g 29 2o e 4§ 58 2de AR

of upejolx dete] VE YL o WH HdEL
9 94 AdARe rudts daeg A
ol el s 2x) gEe 19 vebg

o 57Hs 2 o] AL pn AR, pentpon
292, Agoer FAHGD, 2°8 Ha e



J. of KIEEME(in Korean), Vol. 16, No. 125, December 2003.

(Lactiv/Tieakage) = 0.8F-E] 1.0V Alojof A
VIPS Fzelx9 FAHHAFE
o Aow Ho|H,
g o & Hel7t u

VIPS #x9 v£e Axe +HAAFE Hol=d,
H

N

AL Atz thE FEolAMe Ui A
Hol F7F wE) Aoz At e o714
9 AMEHAE &R FW TP A4 HE
e sk Wi AARE o 2 rEdF
7t 248 Ao® oA
150 — T
ra
T = L
— -—— ;’/’
§<90 — VINS lﬁ /;;’5
5 75
R &
O EG{) | df 4
© O /»’
N E o
=
@030t . i
<O =
0 1 2 3 4 5
Input Voltage [V]
@
350 — T -~ T T
40_
g‘,’n<r§.30r
s =
= 5
.3 E2OP
© 10+
0
ad 3. AzRgE AF AdE FE, VIPS,
VI(PN)nS, and VINS ARA o] 9

(a) 84 AddF (b) FEHFY W3
Fig. 3. The variety of (a) active channel and
passing  through
VI(PN)nS, and

(b) leakage current
the CBL's of VIPS,
VINS QWW lasers.

1270

3. 23 3 nE
2¥zke] Az B4 Hrto] ool duwkEom 4
A FA, 2 AX g do] B9 el #& uf
VINS 325t} VIPS, VIIPN)nS +2¢9 AF
@EFE Ze A wolAst ATl HoR FY
53 <dA"E BFEAHE Btk VIPSY
O

FAA o)Al UE

VIPNnS d+z8 2
4 6ol 2 e Sl

_E
My
o e

RO U e T T t T T §
wf e 16
z I
E t
% 60 4 _
E =
=
U “
- - 12
3 50
=
5
£ — VIPS
Ty WA VI(PN), 8
I 1 PR | 4 1
0.0 0.2 0.4 0.6 08 1.0
Cavity Length (mm)
a8 4. 3] del wWze w2  VIPSS
VI(PN)nS <zt #HelAe FHARF 9
ofF A EE
Fig. 4. The cavity length dependence of the

threshold current and exteral quantum
efficiency for the VIPS and VI(PN)nS
QWW lasers.

a3 4% 0158 1 mm7bA 3z "ol Wt
o W& VIPS(solid line)®} VI(PN)nS(dotted line)
FAA gelAe BEARF, AdFFA &S vy
Wk 7 HolMe FHAFY L ES AY F
AR Fejg ek, 150-250 ume TR
Qtoll Al 39.8 mA9 7HE w2 FEAFZ
Hroh 270 Hol7b 400 ym ol Y wiE e

o]

#7F w49 F7kele B
o =

4ol

I
ofj
[
o2
[ RS\ o -



834L 300K
832} T
g 801 sumdiek QW ]
£ 88r E(QWR) - E(QW)
0 =145 meV
2 826
o
> g
S sul
2 Snm thick QWW
=
20 82
en 4
R L
Z 820
—
818 Experimental Values
816 s ] s | " ) 1 |
40 50 60 0 8 W
Lateral Dimension (nm)
3™ 5 oA Swdold wiE  Fxd o]

Aot F2 8 golAe g

Fig. 5. The emission wavelength of QWW
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