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

Zefs, el
(Tae-Ho Cho and Tae-Geun Kim’)

Abstract

In order te enhance current injection efficiency of V-groove inner stripe(VIS) quantum wire lasers,
three  different  current  confligurations, n-blocking on  p substrate(VIPS), p n-p-n  blocking on
n-substrate(VI(PNInS), p-blocking on n-substrate(VINS) have been designed and [abricated. Among
them VIPS laser showed the most stable characteristics of lasing up to 5 mW/facet, a threshold
current of 399 mA at 813 nm, and an external differential quantum efficieney of 24 %/facct. The
current tuning rale was almost linear 0.03]1 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, (bh)
VI(PNInS, and (c)VINS.
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Fig. 2. DC equivalent circuit.
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Table 1(a). Resistor values.

R1 |R2R6 | R3,R7| R4 |R5R8| Units

45 25 15 a0 20 Y

k2 1(b). theler= #H zhein| .
Table 1(b). Parameters associated with diode,

Name Model parameter Units | Value
Is Saturation current A (7T4E-19
RS Parasitic resistance Q 10
N Emission coefficient 1
TT Transit time sec | 0L1E-9
CJC |Zero bias p-n capacitance| [F 2E-12
M' Junci.i(mTgl‘?ﬂdi(:nl 0

coefficient
EG Activation energy eV 11.1

XTI | IS temperature exponent 3
KIF IFlicker noise coefficient 0
AF Flicker noise exponent 1
EC b(:)r\\'a.rc.i bias -dcp.]c.l.lon 05

capacitance coefficient
RV Reverse breakdown v 50
vallage
s Reverse brez
BV teverse breakdown A 1E-10
current
V] Junetion poteneial vV 0.6
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Fig. 3. The variety of (a) active channel and
(h) leakage cwrent passing  through
the CBL's of VIPS, VIPNInG, and

VINS QWW lasers.

1270

==
Zrzbe] 4zt 54 Hrhe glojd dutHow 4
A A, =g A=, Ad ol Tl ghol & o
VINS T3} VIPS, VIIPNInS %9 A §F =z

thEg zhe oA "elAr maEe dF F4
SEshol ebA¥ FLAL BEch VIPSe)
VI(PN)nS a2t s 2 daps de) A el o=
2ol BEAE 19 47 27 64 & veh Ao

z
£
P 14
= 60 -
¥ 5
E 3
O R
2 50 - -
=
43
:h3
= — VIPS 5
oAt VI(PN), §
= ! s | i |
0.0 0.2 0.4 (1.6 0.8 1.0
Cavity Length {mm)
O 4 FH7 de] Wt wE VIPSS
VI(PNInS =4 dlejx e &8 diF ¢
9% FALR
Fig. 4. The cavity length dependence of the
threshold current and exteral quantum
efficiency for the VIPS and VIIPNInS
QWW lasers.
2% 4w 019H 1 mm7A F37] e Wa)

o w2 VIPS(solid line)9 VIIPNInS(dotted line)

G dlelx e TN, 2F¥A BEE e
vk ool Aol e asl G s Al

&
FA7 Aol

Abgk alEl R Weksl 150 250 umel !
ghel A 398 mA2l 7Hd W& EE ARkl
o T3 Aelvb 400 pm o3 E ulE A
F7 538 Fr7kete AEE Wolizd, oA #
7hete g9 #@A4 B4 Fd e, 45E SR
Mztel Ad Bt wf9 Aes Ay F
kAT Ael Tkl whe 9N dagss A
g o 3Aghv



834 500K B
8321 i i
g 301 samthick QW i
S 828r E(QWR) - E(QW)
& =145 meV
L 86
Q
3
2840 Simthick QWW l
= e
g N
= - o
g L 3
Z 820
57 7 ]
818 Experimental Values
1 1 L 1 " 1 L 1 "
81600 50 e 0 80 W
Lateral Dimension (nm)
a3 5. e Sdzole] mE a4 o]
Heof ozl §-& o] o] wwls)
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Fig. 6. (a) Injected current and (b) temperature
dependence of the  lasing wavelength

measured from VIPS QWW laser.
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