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Depleted optical thyristor — Laser Diode using

surface—normal injection method
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Abstract
We present the first demonstration of the vertical-injection depleted optical thyristor laser diode with InGaAs/InGaAsP
multiple quantum well structure. The measured switching voltage and current are 3.36 V and 10 A respectively. The
holding voltage and current are respectively 1.37 V, 100 A. The lasing threshold current is 131 mA at 25 C. The output

peak wavelength is at 1578 nm at a bias current equal to 1.22 times threshold.

Bo e 294 A no wE 293 £EE 98 Depleted optical thyristor (DOT)el| of &
2 77 APHAh. 2 = Swogero] & double - heterostructure opto electronic switch
(DHOS) 7HnP/InGaAsP &332 F@HUEH, °] 72E n-39 F2 HL3& ol &3drt AT o
FzAAE 7ted A g8 THE o)FE Aol E/Esith weEA B =EdAe 9uY W 2
28 A7t A JhedH &0 9d THEL OE F dv FRE ALEI, o]E ol & Vertical -
injection depleted optical thyristor laser diode (VIDOT-LD)E AFsted 23 M54 o)x=
CDMA Y 3 ATM Al&®lo] o] 3 34 §igr] 149 st=gny 22 3 J7 2943 2%
thordt Holo] S48 4 kA

VIDOT-LDE =32 ¥ DOTol #3822 943 #& T dEY Aol e Addsta,
ol B &S FH A7E T EFE ¥ DOTAA 2L + Je EAFE M4T & de
Fzolth AR A9 FxE= thgF Zrh N+-InP layer (500 nm, 1x1018 c¢cm-3), P-InP layer (300
nm, 2x1017 cm-3), 629 %A<$Ep-InGaAs layer (7 nm, 1x1017 cm-3) with barrier p-1.25Q layer
(10 nm, 1x1017 cm-3), &3 Hx ¢ 9d 4¥A$-E InGaAs layer (6 nm) with barrier 1.25Q
undoped layer (10 nm), 632 %A9-E n-InGaAs layer (7 nm, 1x1017 cm-3) with barrier n-1.25Q
layer (10 nm, 1x1017 cm-3), N-InP layer (300 nm, 2x1017 cm-3), P+-InP layer (500 nm, 2x1018
cm-3), P+-InGaAs contact layer (100 nm, 1x1019 cm-3). ¥3% Z&& SUAI7I7] H3ste 659 ¥R
o8 FAgZd AgEH, Bt B AgAM 4A FTHE A&7 Y5t st d FHI9E F
A &k AR URE 2 @499E Ay FHe 293 AYE ¥FE 98E dvh waA &
3 2R e olgd Eodgoziy #AHFY HAHsd FASY Emiig‘ TFstechle]l 291S
VIDOT-LD®] 718 %ojt}. VIDOT-LDE Z&HE A =32y Fxo #08E AT =329 £3
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ko] 5x56 m2 9 YFFez FAFH U YHFL 155 m oA HALE HAsglEr] st ddF
9|SiNxE PECVDE ol &3t AAsgct. 2¥ 28 249 wdd S-AY& & AF-AY SHIA
S Uehdn. JgsHe 9w 3717}20 W 742 bl weh vy F49 293 HYo] 336 VelA
137 V7R Folxe AL B £ Ath ol F 294 2XEAH FAE + Ud5S vedd 3d 32
Ao oz Zolst 450 m ¢ VIDOT-LD9 #&¥ 5A& verdth ]% THA c\’:]'(131rnA)°
o] & FAX|"k o] InP FRAAM YFZE e TFREME HxE HolH 4L 7Fd & ot
g a2 7z HHE Ay Bl 2L oF, A4Fa s HR-ZHH 22 A4S T3t 20mAa
oldtzZ Y 4 Atk 2 4= FYALY 1.2281(160mA)NA TSt FEFH FF5FE UEbd
Hd H3 #FS 1578 m o]z, 3 Atol9] AL 0.76 nmeoltt.

B =RdAE %2 VIDOT-LDY TFZoA #Hod A& T3 soen uAs3
82 Jeuge. & AxE & g2 E Jeu A g DFB £& DBRT7ZRE 01—8—'6}04 sl o
=g 2+ VIDOT LDE 78 4 A& 7ML AAdGL” ol& 3 CDMAZS F ATM A2
A APARAGE SR 2 G Yol HBE 4 AL AL M2,
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