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Abstract

We made a 12-Laser Diode Array consisting
(GRINSCH) InGaAs/InP Buried Heterostructure 4

of 12 Graded Index Separate Confinement
Quantum Well Laser Diodes and examined the

potential of controlling lasing operation of each laser diode by the voltage to its electroabsorption
region. Using Si V-Groove with 12 V-grooves, a 12-Laser Diode Array, and 12 optical fibers, we
investigated the various characteristics of each laser diode by changing the voltage to its electro-
absorption region. Finally, we thought over the promising way of implementing optical local area
communication between electric circuit boards or between subscribers dnd a central office using a

12-Laser Diode Array, Si V-groove, and optical fiber
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Fig. 1. Schematic sketch of a BH GRINSCH 4QW
laser diode with a cavity length L. and

an absorber region length L.

a3,

1 Laser Diode -

12 Laser Diodes

28] 2. 12-Laser diode array®} schematic diagram
Fig. 2. The schematic diagram of 12-laser diode

array.
[I. 12-Laser Diode Array2] £A 1%
12-laser diode array®] 7 laser dioded] %2
pam2 ul§- o mg Y-S coupling sH=d o
ol goh aelA 2y 33 3ol 1244 v £

(1638)

HrE F 1R

7+ Si V-grooved ubEojA = ¢eoll 12709 multi-

mode FA-4 ribbon cabled Pol Z laser diode®
2209 2 coupling3td el Couplingoll &= Extel Wb+

20ko) lensed fiber7} AH&-=2lch Laser diode <
electroabsorption %339 17} At Vai= 50029 A
ol AFE T8 Puke] AHAE o] 83te] At
o] wle] 7t laser diodeol E A AL 23 4
of viEht gleh 19l5sh 2@ 6ol o5 el
AF Lo 99 o] & 9&ye] Ar|7t 7zt
vt gl
ool electroabsorption %3932 el Vol
w} & laser diode?] 54 Ao}y ] st @74
e AAE s o} 5 A9 AFE 0~60 mA B
HsiA A A 289 A5 SAHACDT ol
Eojodo] AF Lol @E 28 Yo AVle 2
goll vjeht gleh =, Ii=40 mAZ IAA]7|Z
A2 S W laser dioded] V,of @& %
2 el d71E 28 96l veht gk G2 11709
laser diodeSE A Z wlsd EAEL BoFYch

do

o
2l

p=
2

VAE‘

12 Optical Fibers

2-Laser Diode,

Power Meter Array

Si V-groove

a8 3. 12708 vA £¢ #E Si V-groovest
B34 %5 0|83 12-laser diode array?
=4 24 34

Fig, 3. Measuring scheme of the characteristics of

12-laser diode array using Si V-groove
and optical fibers.

Si V-groove block

—>o:¢ﬂ:)

Multimode ribbon cable

biconic

Power
Meter

34,
Fig. 4.

Laser diode®] 4 %4 #4
Measuring scheme of the characteristics
of a laser diode.



Agtol] o)ste] F% 7}53 12— Laser Diode Array?l #EAlole 34 HFEpE s

S ~
2 5
po <
= ~
£ :
= 5
_‘EO wp ?
A )
2of- 3
o k= 1 1 1
o 0w m 0m “ =
Laser Current(mA)
Laser Current{mA)
a2ls5. o] % o] AF Lol & laser dioded 32 8. Electroabsorption ®39¢| ql7} A} Vil
29 4o 47 w} & laser diedes] 28 4| A7)
Fig. 5. Light output intensity of a laser-diode as Fig. 8. Light output intensity of a laser diode as
a function of the current in the gain a function of the voltage to its
region, . electroabsorption region, V,.
0
0 |-
~ oo}
D: <, 40 |
< et
= 2 »l
g 5"
8 o
2 o}
: 5
— 10 L
| [ 0 T T— I 1 1 1
145 15095 15 0 ol 82 03 0.4 [T 06 07
Wave Length (um) Electrosbsorption region voltage (v)
2 E ojoio = o) =l L
9216, Laser dioded] 27 %o ~uE aglg, o5 449 Zd'n‘ Ic;}' 1A o)
Fig 6. Light output spectrum of a laser diod electrosbsorption 43¢ 317} A%y V.
. 0. p p um ol a laser oqe. laser di()deg] _35_‘14 "5194 A-“7]

Fig. 9. Light output intensity of a laser diode as a
function of the voltage to its
electroabsorption region, Vi, when the

. current in the gain region, I¢=40mA.
Si V-groove block i coni -
v, = biconic V. Zt Laser Diode2| S4 13 % 24
—> 9 )§ ——3 ) Power
50 Multimode ribbon cable Meter 1. Electroabsorption %32l al7} At V, 9}
= R S
18] 7. Electroabsorption %ddel Ql7b Ak V,ell a2 gel4d ¢ 4 e AAY Vob 0.6VelA
=] : ¢l &8l "o =) N
S lnser dodes) S B A7) 5% LOVE 37HE @ ol5 948l ¥9 AF Lt 2
- ° A% - QA A B £ WE
Fig. 7. Measuring scheme of the light output et L—40mAZ. A oA st VaE s 1
28 g4 & 4 gEeol, V,=0.6~0.7V AtolelA

intensity of a laser diode as a function of
the voltage to its electroabsorption region.

zaige] Al7l7t AAH gk ol® FHY A

(1639)



1990%¢ 118 BTITRERGE £ 27% L1 R 5

719] switching @ AL b3} o] Andsleid 4
Aot

Awld o 2 laser diodeol| A lasing ZHg-0] olrd
ZAL o8 A o] FolAg
Gwm=a+ 2L 'Im(R,\Ry) ? (1)

Gw 49 o5

a cebs Aok £4 Al (em™)
Ry, R: : mirror reflectivity

L¢ > cavity?] Zo]

ol Aol o]F g AFE [=40mA &
dAEA E8F 2 U7l wFol laserd oI5 G
AdA it o]# Alelell A electroabsorption  ©3%3 9]
ol7b At Vo, & W3A7H or) WA S Al
Ho 2 laser diode2l FH ©o|5 Gyl H3tA] e}

%, V,<~0.6V ¥ wlol] = quantum-confined stark
effectol]l 2J3dled, laser diode °|5 4ol AA
%l photon®| electroabsorption QoA F4~7} wlo)
522 o9 el F/18HA "ot ol2 Adle GuY
ol F718ted, Gu>Gal A7 22 lasinge]
ojufbx] R3lod £ W A7)|7} el 2A sk o
g, Vi>~0.7Val AEf7} sl= o] "AellE electro-
absorption 4ol F459 W photonse] F45
A g3 g B oo ol gk a2ejm
2 Gu® ol Zadd G>Gwdl Ad7l HEm=
lasinge] RoirtA, 28 W] A7 7} V,< ~ 0.6V U
ol vls AA3 Fo1Ee

2. Quantum-confined stark effect®] ILAH2348l

29 Aol Vel W E oo W3S ddall F+
QCSE%S Ad3td o7 3t

2102 single quantum welloll 4] A7j A& A
£ u}o] energy band diagram?} #3lE HejFc} o
21102 (a)s} o] QW layerol] 2% whikel A7
A8 Aol energy band diagramo]| (b} 7]
uhel 2
well®] P& energy T T4z o|FeA =t A
fHoe g okdsle] o LAMsle] AR zhrte
H3Z oz ojFsA Hol 5 HAE do7]s) o
Foll Aol & pairy HAoUYAE F4sHA Hct
ubo] Ao} Fo| well Aol A ol A &
95w, 257k Coulomb 13o] ZHAdte E 2 A
A9 £5 AL SRS

28108 (bellA & F e AA-H, AR &
al7tst7l Holle QWS energy band gap Eg=Eg
Qo ql7tgt Folle E.=Eg(#& energy band

(1640)

‘

=>

5

n_'_vf.v.ij
E¢o
uuu'r)nm:(/ h*

(a) (b)

11210, Single quantum welloll A7) A2 ALY &
W] 2] energy band diagram®] w3}

Fig.10. Change in energy band diagram of single
quantum well when it is applied by the
electric field.

gap) & 5o} Eg,<Eg’t HE2, EL #7328 st
3wl asHA Hcok o] AdlolMe Egoll s
energy & ZH+ photon®] QWeol] £0] 2.9, valence band
9] A=7} photond F4-5F] conduction band?] exi-
ton state % ©°|d}= exiton resonance #Ao] AUo]
VAl "ok 2 AT} Egoll sidshs energy & R
photono] t}& energys 7z photonFoll u|dle] F
7} 4 o] 57| o -Fol oj21& photon?] energy
o et el Qe QWE AL Faskx £33}
Al A

aleg HE F45H+ photond] energys 4
olFE A7|AY A7 whals wWatA Heh 1311
2 LDS 821 dye laseroll o32] 4719 A AL A
25 o o} F< photon energy?] #HolE ¥AF
ot 2gllla)ell A & 4 hRel, oF 1.46 eVell 3
33l photon 17F AL 477} Foletell o
gt F4EH v 7 Fadd

L AR st M E Az AF AR A S
Sl exiton stateol]l ®F-E3= exiton resonance & A}
o] A&EE o]ft thie F 7x Aol 9 sty
Aeddel A EE quantum wello] £33 Foly
Aze} Fo] 42 vl 7] energy wellZ o] FF A
gte 25749 coulomb 4% HAFL oJAE FE3
7dsl7] wjFolet, Az ARl Fo| quantum
wellS #e] tunneling® 8fod whz 7k & gloiA
resonance HAtol FHsA dojd + U E F
+ field ionizationd QA 7] wF-o] c}®



6 AQloll ojsted %5 7158 12— Laser Diode Array?l 3% Alole] ¢-&

-La Ctronsmisston)

Photon Energy (eV)

3311, QW layeroll #3344 Q71" "H7)Ae
H 3ol uwlE QW layer waveguide®] &4
£HE 7]

(a) layer Aol WY@ YA £F
(i) 1.6%x10* V/em (i) 10° V/em
(i) 1.3X10° V/em, and (iv) 1.8 X 10° V/cm.
(b) layer el 423 YA 5 () 1. 6% 10*
V/em, (i) 10°V/cem, (iii) 1. 4X10° V/cm,
(iv) 1.8x10° V/em,and(v) 2.2X10°
V/em, A71%9 A7le C-V 4o
o8 A Aks]iet.

Fig. 11. Absorption spectrum of a quantum well
waveguide of electric field applied
perpendicular to the layers.

(a) incident polarization parallel to the
plane of the layers for fields of
(i) 1.6x 10" V/em (i) 10° V/cm (iii) 1. 3% 10°
V/em, and (iv) 1.8%10° V/em,

(b) incident polarization perpendicular to the
plane of the layers for fields of
(i) 1.6x10* V/em, (i) 10° V/em,
(iii) 1.4X10° V/em, (iv) 1.8Xx10° V/em,
and(v) 2.2X10° V/cm. The fields were
calculated from C-V measurements.
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