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Compact visible lasers  High power laser DFB laser Quantum dot laser
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ﬂ = | ? 5
il £ o :
532, 561,594 nm - 1030, 1053, 1064, 1080, 1120, 1180nm 1200-1330nm
Wavelength ' ’ 640-940nm s 3 t d 1
1020-1120nm provided 1nm by 1nm
m ® Precise control of wavelength with
® Miniature size, low power ® High power Fabry Perot laser stable Gparation nder mn%inm,usl . aQ;?neLLII;n:Q(tISi ‘:ﬁ:ﬂif’{?_:‘m the
cansumption, stablljty; short ® Providing products and efiggecond, and prostoond modes. Dalll; of :e:mcgnductér ‘\agers
pulse generation, and high- solutions according to ® High beam quality, small size, ® Excellent t tabili !
Features speed modulation, etc. applications. lightweight, high electricity-light hf‘gtf lznmlp:?fer:lr:rsesiaic,’eﬂy.
® World's first current injection ¥ conversion efficiency, and long life IEn- nisbily | g
yel\ow_grleen :n:j o,aln]ge |;Se,5 ® Supports "3”9”5 wavelengths, compared to existing solid-state lasers. and low noise p_erformance
small quantities, and custom ® Extensive product lineup that meets com!)aled to existing
production. T semiconductor lasers.
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(BEfL: %)

gL (QD Laser) & ¥ RFARBAMBWZOEF ML ZERIAERX

EFABAEBHHALHEAT L, QD Laser B2 B E— MR F L EAEF
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Semiconductor 1 Evolution of Vision
crystal growth

Laser eyewear enabling laser projection onto the
retina

Laser eyewear business

Laser design Quantum dot

2 Evolution of Circuit

Quantum dot laser with high temperature
resistance
Laser device business
Silicon photonics

Core

Technologies
9 3 Evolution of Sensing

Yellow-green, orange, red, and infrared lasers for
highly reliable detection
Laser device business
! Sensing
Module Diffraction
miniaturization ratin . .
9! 9 4 Evolution of Processing

Ultrashort pulse DFB laser with high power
for high precision

VISIRTUM
technology Precision Machining

K5-6-5 QD Laser/A & 7& ¥ SR TR B A H

Laser device business
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20145, MTHEL2HRENXAWMCHA LRELE I/ EE_REHLE
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REAB S M BB A
A : Multi—Quantum Well (MQW)
TE#R: CW/Pulsed Laser

BEK: 777 to 791 nm
BMHIhE: 0.2 to 0.38 W

Bt &: Single Emitter
# A : Quantum Well
TYEREN: CW Laser
WK 777 to 791 nm

A Multi—Quantum Well (MQW)
T {E#.: CW/Pulsed Laser
WEK: 656 to 665 nm

B Th®E: 0.1 to 0.35 W

A Multi—Quantum Well (MQW)
T{E#.: CW/Pulsed Laser
WEK: 656 to 665 nm
BdTh®E: 0.1 to 0.35 W

Bt % : Single Emitter
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v H AK: Quantum Well
v T/E#RK.: CW Laser, Pulsed Laser
v BeE&E: Single Emitter
LNCT28PFO1WW v #A: Quantum Well
v T1E#RK: CW Laser, Pulsed Laser
v B.E&E: Single Emitter
v #A: Quantum Well
LNCTZ8PSO1W v T{E#RK: CW Laser
v JEEK: 656 nm(Red) to 791 nm(IR)
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RELZLEHRIESE RAELEX

BEHKE

(TAC ALL: ((# or #/ or ridge or rectangular) $PRE1 (& or
waveguide) or rwg)) and (TAC_ALL: (((((ZEHfE OR EHS M OR
"Vertical Cavity" OR "Vertical-Cavity" OR EH H*#k OR EH ¥k OR
"vertical resonant cavity" OR EH X OR "vertical light") $W3 (k@
A5 OR EAAT OR THAA OR THE A4 OR B AL OR "Surface
Emitting" OR "Surface-Emitting" OR "Surface Emission" OR "Surface-
Emission" OR A4 OR JEE A4 OR “Bottom emission” OR “Bottom-
emission” OR “bottom—emitting” OR “bottom emitting” )) OR ((4~
A OR distributed*) $W3 (R i% OR feedback)) OR ((4# sk OR
distributed) $W3 (It OR bragg) $W3 (K A4 OR K 4T & OR
reflector)) OR (3% E-39% OR "Fabry-Perot" OR "Fabry-P é rot" OR
“EHE 3E” OR w=wmEIF OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (¥&4k OR semiconductor OR &% OR bar OR —# % OR
Diode OR (E # A% OR (Direct $PRE1 Modulation)) OR ((edge OR i)
$PRE1 (emitting OR % 4f)) OR ((electro OR H)$PRE1 (% OR
absorption) $PRE1 (%] OR Modulated)))) $W3 ( ¥t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (H01S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR

8621F ¥ iF
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H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 202303271)

T

(TAC ALL: CEF & or XFH#PE or "photonic crystal" or "photonic
crystals" or "Photonic band gap" or "Photonic band gaps" or
"Photonic Bandgap" or PBG)) and (TAC ALL: (((((FZEF OR EHSEE OR
"Vertical Cavity" OR "Vertical-Cavity" OR EH H*#k OR EH ¥k OR
"vertical resonant cavity" OR EH X OR "vertical light") $W3 (k@
A5 OR E A4 OR THAA OR THE A4 OR B A K OR "Surface
Emitting" OR "Surface-Emitting" OR "Surface Emission" OR "Surface-
Emission" OR JEA 4T OR JEIH A4 OR “Bottom emission” OR “Bottom-
emission” OR “bottom—emitting” OR “bottom emitting” )) OR ((4~
A OR distributed*) $W3 (1% OR feedback)) OR ((4# sk OR
distributed) $W3 (#dr#% OR bragg) $W3 (K AH4E OR KAt # OR
reflector)) OR (EA E-#% OR "Fabry—Perot" OR "Fabry-P é rot" OR
“EHE 3HE” OR w=mEIF OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (3F1K OR semiconductor OR E 4 OR bar OR —#% & OR
Diode OR (E # A% OR (Direct $PRE1 Modulation)) OR ((edge OR i)
$PRE1 (emitting OR % 4f)) OR ((electro OR HL)$PRE1 (% OR
absorption) $PRE1 (%] OR Modulated)))) $W3 ( # %t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (H01S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

19101 & iF

14 % /=

(TAC_ALL: (((|2]f& OR F&#& OR 4-F& OR spacer OR Separating OR
separated) $PRE1 (Z OR layer)) OR separator)) and (TAC ALL: (((((FE
HE OR FHSME OR "Vertical Cavity" OR "Vertical-Cavity" OR EEH

20811 & iF
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#9% OR FH ¥k OR "vertical resonant cavity" OR ZZEH >t OR
"vertical light") $W3 (KW@ X4 OR A4 OR TUA 4T OR T A4 OR
H A% OR "Surface Emitting" OR "Surface-Emitting" OR "Surface
Emission" OR "Surface-Emission" OR &% 41 OR /&4 4 OR “Bottom
emission” OR “Bottom—emission” OR “bottom—emitting” OR
“bottom emitting” )) OR ((4# OR distributed*) $W3 (K& OR
feedback)) OR ((4# =, OR distributed) $W3 (F#r#& OR bragg) $W3
(R 548 OR R At# OR reflector)) OR (% E-3 % OR "Fabry—Perot"
OR "Fabry-Pérot" OR “##HE IHZ” OR A EIHE OR "Fabry Perot”
OR "Fabry Pérot" OR FP OR DBR) OR (¥ 54k OR semiconductor OR B4
OR bar OR —# % OR Diode OR (E ### OR (Direct $PREI
Modulation)) OR ((edge OR #) $PRE1 (emitting OR % 41)) OR
((electro OR H)$PRE1 (% Y& OR absorption) $PRE1 (i&4#| OR
Modulated)))) $W3 ( #% OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (01S5) OR CPC: (H01S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR H01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])
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AL X

(TAC ALL: ((#8£L $SEN ) or (Phase $SEN adjust*))) and

(TAC_ALL: (((((ZE K OR EHSME OR "Vertical Cavity" OR "Vertical-
Cavity" OR EH £k OR EHi¥Ik OR "vertical resonant cavity" OR
HHX OR "vertical light") $W3 (@44 OR EAAT OR A4 OR T
&5 OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface-Emission" OR J& &% 4f OR & & 4 OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((4# OR distributed%) $W3 (K% OR
feedback)) OR ((4# X OR distributed) $W3 (F4r# OR bragg) $W3
(R 4T45 OR R ET# OR reflector)) OR (A E-3% OR "Fabry—Perot"
OR "Fabry-Pérot" OR “EHE %F” OR %A EHZF OR "Fabry Perot"
OR "Fabry Pérot" OR FP OR DBR) OR (354K OR semiconductor OR E4
OR bar OR —#H % OR Diode OR (E ### OR (Direct $PREI
Modulation)) OR ((edge OR #) $PRE1 (emitting OR % 41)) OR
((electro OR H,)$PRE1 (% Y& OR absorption) $PRE1 (&% OR
Modulated)))) $W3 ( # K OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (H01S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR H01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

27921 & iF
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(TAC_ALL: (813 or Flip or flipchip)) and (TAC ALL: (((((EEF OR #
HAME OR "Vertical Cavity" OR "Vertical-Cavity" OR #H E4k OR &
Hi¥¥k OR "vertical resonant cavity" OR EE % OR "vertical light")
$W3 (k@A4 OR A4 OR A4 OR TN#A 4T OR WA X OR "Surface
Fmitting" OR "Surface-Fmitting" OR "Surface Emission" OR "Surface-
Emission" OR J& % 4 OR K& X 4 OR “Bottom emission” OR “Bottom-
emission” OR “bottom—emitting” OR “bottom emitting” )) OR ((4*
A OR distributed*) $W3 (R 4% OR feedback)) OR ((4# sk OR
distributed) $W3 (ffr#% OR bragg) $W3 (A4 OR K AT# OR
reflector)) OR (= E-¥ % OR "Fabry—-Perot" OR "Fabry-P é rot" OR
“EHE 3E” OR w=wmEIF OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (¥&4k OR semiconductor OR &% OR bar OR —# % OR
Diode OR (E# % OR (Direct $PRE1 Modulation)) OR ((edge OR i4)
$PRE1 (emitting OR & 4f)) OR ((electro OR H.,)$PRE1 (%% OR
absorption) $PRE1 (%] OR Modulated)))) $W3 ( # %t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (HO1S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

12441 & iF

DBR

(TAC_ALL: ((((4-# X, or distributed) $SEN (# 44 or bragg) $SEN (K
548 or RAT# or reflector)) or DBR)) ) and (TAC ALL: (((((EHE
OR #H/MEE OR "Vertical Cavity" OR "Vertical-Cavity" OR & H 44k
OR FH ¥ OR "vertical resonant cavity" OR FZEE * OR "vertical
light") $W3 (KW@ &4 OR @44 OR W44 OR THH A4 OR @4 % OR
"Surface Emitting" OR "Surface-Emitting" OR "Surface Emission" OR
"Surface-Emission" OR JE & 4F OR J&# & 4 OR “Bottom emission” OR

18211 & iF
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“Bottom—emission” OR “bottom—emitting” OR “bottom emitting” ))
OR ((4 4 OR distributeds) $W3 (Ji% OR feedback)) OR ((4# s OR
distributed) $W3 (ffr#% OR bragg) $W3 (A4 OR K AT# OR
reflector)) OR (= E-¥ % OR "Fabry—-Perot" OR "Fabry-P é rot" OR
“HEE HE” OR EAEHEZ OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (&K OR semiconductor OR B4 OR bar OR —# & OR
Diode OR (E# % OR (Direct $PRE1 Modulation)) OR ((edge OR i4)
$PRE1 (emitting OR % 41)) OR ((electro OR H.)$PREL (% OR
absorption) $PRE1 (%] OR Modulated)))) $W3 ( # %t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (HO1S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

IR E

(TAC ALL: (((HEJ% or X H or X% or Current or Optical or
Photoelectric) $PRE1 (FR#|Z or "limiting layer" or "limiting
layers")) or ((#HIE 4% or &M or “buried insulating” or oxide
or oxidation) $PRE1 (B or layer)) or (& F or fi¥ or ion or
proton or impurity or Zn or Al or H or O or Ru) $SEN (JE X or #A
or # )\ or ¥ # or implantation or diffusion or injection or
implanted) or #IER%i# % or "Buried tunnel junction" or BTJ)) and
(TAC_ALL: (((((ZA M OR ZEHASMEE OR "Vertical Cavity" OR "Vertical-
Cavity" OR EH £#, OR FZFHi¥EYk OR "vertical resonant cavity" OR
HX OR "vertical light") $W3 (@A 4 OR ®WAAT OR A4 OR Ti#
&5 OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface-Emission" OR J& &% 4f OR J&¥F & 4 OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”

29391 & iF
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OR “bottom emitting” )) OR ((4# OR distributed*) $W3 (1% OR
feedback)) OR ((4-# = OR distributed) $W3 (H#r#% OR bragg) $W3
(R 548 OR R A4t# OR reflector)) OR (i E-3 % OR "Fabry-Perot"
OR "Fabry-Pérot" OR “F#HE IHF” OR »4 2% OR "Fabry Perot"
OR "Fabry Pérot" OR FP OR DBR) OR (¥ 54k OR semiconductor OR B4
OR bar OR —#% % OR Diode OR (E# % OR (Direct $PREL
Modulation)) OR ((edge OR #) $PREl (emitting OR % 4f)) OR
((electro OR H,)$PRE1 (% Y& OR absorption) $PRE1 (J&%| OR
Modulated)))) $W3 ( # % OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (HO1S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR HO1S2301/17 OR HO1S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

SRS R B &

(TAC_ALL: ((4h $W5 f&) OR (External $W5 cavity))) and

(TAC ALL: (((((FEHEH OR EH/EE OR "Vertical Cavity" OR "Vertical-
Cavity" OR EH £k OR EHi¥Ik OR "vertical resonant cavity" OR
HH OR "vertical light") $W3 (@A 4 OR ®WAAT OR A4 OR T
A5 OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface-Emission" OR J& & 4f OR J&E A 4 OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((4# OR distributed*) $W3 (K 14%& OR
feedback)) OR ((4# = OR distributed) $W3 (F4r# OR bragg) $W3
(R 5148 OR R At# OR reflector)) OR (i E-3 % OR "Fabry-Perot"
OR "Fabry-Pérot" OR “##HE IHZ” OR A EIHE OR "Fabry Perot”
OR "Fabry Pérot" OR FP OR DBR) OR (354K OR semiconductor OR E4
OR bar OR —# % OR Diode OR (E### OR (Direct $PREI
Modulation)) OR ((edge OR i) $PREL (emitting OR & 4f)) OR

54031 # iF
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((electro OR H)$PRE1 (% Y& OR absorption) $PRE1 (i OR
Modulated)))) $W3 ( # % OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (HO1S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR HO1S2301/17 OR HO1S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

%E =

(TAC ALL: (£4 & or SI02 or insulat*x $W5 layer)) and

(TAC ALL: (((((FEHEH OR EHSHEE OR "Vertical Cavity" OR "Vertical-
Cavity" OR EH £ OR EHi¥Ik OR "vertical resonant cavity" OR
B OR "vertical light") $W3 (@44 OR EAAT OR A4 OR T
A5 OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface-Emission" OR J& & 4f OR & & 4F OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((4# OR distributed*) $W3 (K 14% OR
feedback)) OR ((4# = OR distributed) $W3 (F4r# OR bragg) $W3
(R 548 OR R A4t# OR reflector)) OR (% E-3 % OR "Fabry—Perot"
OR "Fabry-Pérot" OR “E#HE IHZ” OR A EIHE OR "Fabry Perot”
OR "Fabry Pérot" OR FP OR DBR) OR (¥ 54k OR semiconductor OR B4
OR bar OR —# % OR Diode OR (EL###%| OR (Direct $PRE1
Modulation)) OR ((edge OR #) $PRE1 (emitting OR % 41)) OR
((electro OR H)$PRE1 (% Y& OR absorption) $PRE1 (4| OR
Modulated)))) $W3 ( # K OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (H01S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR H01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

44901 = iF
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K&t E

(TAC ALL: ((R &t or Reflect*) $PRE1 (B or f& or layer))) and
(TAC_ALL: (((((ZE K OR EHSME OR "Vertical Cavity" OR "Vertical-
Cavity" OR EH £k OR EHi¥Ik OR "vertical resonant cavity" OR
HHX OR "vertical light") $W3 (@44 OR EAAT OR A4 OR T
&5 OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface-Emission" OR J& &% 4f OR & & 4 OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((4# OR distributed%) $W3 (K% OR
feedback)) OR ((4# X OR distributed) $W3 (F4r# OR bragg) $W3
(R 4T45 OR R ET# OR reflector)) OR (A E-3% OR "Fabry—Perot"
OR "Fabry-Pérot" OR “EHE %F” OR %A EHZF OR "Fabry Perot"
OR "Fabry Pérot" OR FP OR DBR) OR (354K OR semiconductor OR E4
OR bar OR —#H % OR Diode OR (E ### OR (Direct $PREI
Modulation)) OR ((edge OR #) $PRE1 (emitting OR % 41)) OR
((electro OR H,)$PRE1 (% Y& OR absorption) $PRE1 (&% OR
Modulated)))) $W3 ( # K OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (H01S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR H01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

7007t & iE
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HAEEM

(TAC ALL: (3% or Encapsulated or encapsulation or Encapsulating or
Package)) and (TAC ALL: (((((FZEEF OR FEE/ME OR "Vertical Cavity"
OR "Vertical-Cavity" OR EH &4k OR FEH¥#k OR "vertical resonant
cavity" OR ZEH X OR "vertical light") $W3 (GE@ X5 OR &4 4 OR
TN A& & OR TH#EF 4 4 OR ™ &% % OR "Surface Emitting" OR "Surface—
Emitting" OR "Surface Emission" OR "Surface-Emission" OR J& % & OR
JEEN A 5 OR “Bottom emission” OR “Bottom—emission” OR “bottom—
emitting” OR “bottom emitting” )) OR ((4% OR distributed*) $W3
(RA% OR feedback)) OR ((4# 3 OR distributed) $W3 (73w 4% OR
bragg) $W3 (K A% OR K Af# OR reflector)) OR (F#H E-# % OR
"Fabry-Perot" OR "Fabry-Pérot" OR “EHE F” OR ZHEHF OR
"Fabry Perot" OR "Fabry Pérot" OR FP OR DBR) OR (¥Ffk OR
semiconductor OR E 4 OR bar OR —# % OR Diode OR (E# A%l OR
(Direct $PRE1 Modulation)) OR ((edge OR i) $PRE1 (emitting OR %
4t)) OR ((electro OR H.)$PREl (% 4 OR absorption) $PRE1 (JE#%| OR
Modulated)))) $W3 ( # K OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (H01S5 or H01S2301/14 OR
H01S2301/16 OR HO1S2301/17 OR H01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

11491 & iF
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EEEEREE E2

(TAC ALL: (8% or ¥Ai% or ¥ or tunable )) and (TAC ALL: (((((ZF&
B OR EHSE OR "Vertical Cavity" OR "Vertical-Cavity" OR ZEH
H#Ik OR FH Ik OR "vertical resonant cavity" OR FEEH X OR
"vertical light") $W3 (KW@ X4 OR ®WA4F OR TUA 4T OR TUH A4 OR
'A% OR "Surface Emitting" OR "Surface-Emitting" OR "Surface
Emission" OR "Surface-Emission" OR J& & 4 OR JEE 44 OR “Bottom
emission” OR “Bottom—emission” OR “bottom—emitting” OR
“bottom emitting” )) OR ((4# OR distributed*) $W3 (K /1% OR
feedback)) OR ((4# X OR distributed) $W3 (F4r# OR bragg) $W3
(R 4T45 OR R ET# OR reflector)) OR (A E-3% OR "Fabry—Perot"
OR "Fabry-Pérot" OR “EHE %F” OR %A EHZF OR "Fabry Perot"
OR "Fabry Pérot" OR FP OR DBR) OR (354K OR semiconductor OR E4
OR bar OR —#H % OR Diode OR (E ### OR (Direct $PREI
Modulation)) OR ((edge OR #) $PRE1 (emitting OR % 41)) OR
((electro OR H,)$PRE1 (% Y& OR absorption) $PRE1 (&% OR
Modulated)))) $W3 ( # K OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (H01S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR H01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

99751+ ¥ iF
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e

(TAC ALL: (44 or "Bonding") or (IPC: (H01L41/312)) ) and

(TAC_ALL: (((((ZE K OR EHSME OR "Vertical Cavity" OR "Vertical-
Cavity" OR EH £k OR EHi¥Ik OR "vertical resonant cavity" OR
HHX OR "vertical light") $W3 (@44 OR EAAT OR A4 OR T
&5 OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface-Emission" OR J& &% 4f OR & & 4 OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((4# OR distributed%) $W3 (K% OR
feedback)) OR ((4# X OR distributed) $W3 (F4r# OR bragg) $W3
(R 4T45 OR R ET# OR reflector)) OR (A E-3% OR "Fabry—Perot"
OR "Fabry-Pérot" OR “EHE %F” OR %A EHZF OR "Fabry Perot"
OR "Fabry Pérot" OR FP OR DBR) OR (354K OR semiconductor OR E4
OR bar OR —#H % OR Diode OR (E ### OR (Direct $PREI
Modulation)) OR ((edge OR #) $PRE1 (emitting OR % 41)) OR
((electro OR H,)$PRE1 (% Y& OR absorption) $PRE1 (&% OR
Modulated)))) $W3 ( # K OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (H01S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR H01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

68161 & iF
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Pt

(TAC_ALL: (XM or raster or grating )) and (TAC ALL: (((((EEHH OR
FHIME OR "Vertical Cavity" OR "Vertical-Cavity" OR #H 4k OR
FHiEIR OR "vertical resonant cavity" OR EE X OR "vertical
light") $W3 (k@ A4 OR ® A4 OR TNA4 4 OR TN# L4 OR @&t OR
"Surface Emitting" OR "Surface-Emitting" OR "Surface Emission" OR
"Surface-Emission" OR JE & 4F OR J&# & 4 OR “Bottom emission” OR
“Bottom—emission” OR “bottom—emitting” OR “bottom emitting” ))
OR ((4 4 OR distributeds) $W3 (1% OR feedback)) OR ((4# s OR
distributed) $W3 (ffr#% OR bragg) $W3 (A4 OR K AT# OR
reflector)) OR (= E-¥ % OR "Fabry—-Perot" OR "Fabry-P é rot" OR
“EHE 3E” OR w=wmEIF OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (¥&4k OR semiconductor OR &% OR bar OR —# % OR
Diode OR (E# % OR (Direct $PRE1 Modulation)) OR ((edge OR i4)
$PRE1 (emitting OR & 4f)) OR ((electro OR H.,)$PRE1 (%% OR
absorption) $PRE1 (%] OR Modulated)))) $W3 ( # %t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (HO1S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

70344 & iF

B R

(TAC ALL: ((Eft or WK or contact) $W3 (Z or X or | or
layer or area or surface or zone or interface))) and

(TAC_ALL: (((((ZE K OR EHSME OR "Vertical Cavity" OR "Vertical-
Cavity" OR EEH 4k OR EHi¥I OR "vertical resonant cavity" OR
B K OR "vertical light") $W3 GEE A4t OR ®WA 4 OR TUA AT OR T
&%t OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface-Emission" OR J& % 4f OR J&#F &% 4 OR

67581 B iE
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“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((4# OR distributed%) $W3 (K% OR
feedback)) OR ((4-# = OR distributed) $W3 (##r#% OR bragg) $W3
(R 548 OR R A4t# OR reflector)) OR (i E-3 % OR "Fabry—Perot"
OR "Fabry-Pérot" OR “F#E IHF” OR 4 23 % OR "Fabry Perot"
OR "Fabry Pérot" OR FP OR DBR) OR (354K OR semiconductor OR E4
OR bar OR —#% % OR Diode OR (E# 8% OR (Direct $PREL
Modulation)) OR ((edge OR #) $PRE1 (emitting OR % 4f)) OR
((electro OR H,)$PRE1 (% Y& OR absorption) $PRE1 (&% OR
Modulated)))) $W3 ( # % OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (HO1S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR HO1S2301/17 OR HO1S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

KFE

(TAC ALL: (&% or R#l2Z or Waveguide or "confinement layer")) and
(TAC_ALL: (((((ZE K OR EHASME OR "Vertical Cavity" OR "Vertical-
Cavity" OR EH £ OR EH Ik OR "vertical resonant cavity" OR
B OR "vertical light") $W3 (@A 4 OR ®WAAT OR A4 OR T
A5 OR @&t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface-Emission" OR J& % 4f OR & & 4 OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((4# OR distributed%) $W3 (K% OR
feedback)) OR ((4# X OR distributed) $W3 (F4r# OR bragg) $W3
(R 5148 OR R A4t# OR reflector)) OR (:# E-3 % OR "Fabry—Perot"
OR "Fabry-Pérot" OR “ZEHE %F” OR A EHZF OR "Fabry Perot"
OR "Fabry Pérot" OR FP OR DBR) OR (3¥F4k OR semiconductor OR E4
OR bar OR —#H % OR Diode OR (E### OR (Direct $PREI

1263714 # iF
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Modulation)) OR ((edge OR i) $PREl (emitting OR % 4f)) OR
((electro OR H,)$PRE1 (% Y& OR absorption) $PRE1 (J&%| OR
Modulated)))) $W3 ( # % OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (HO1S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR HO1S2301/17 OR HO1S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

B A [T

(TAC ALL: (f£%| or %[% or Array or Arrays or matrix)) and

(TAC_ALL: (((((ZE K OR EHSME OR "Vertical Cavity" OR "Vertical-
Cavity" OR EH £k OR EHi¥Ik OR "vertical resonant cavity" OR
HHX OR "vertical light") $W3 (@A 4 OR ®AAT OR A4 OR Ti#
A5 OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface—Emission" OR J& % 4f OR J&¥F &% 4 OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((47# OR distributed%) $W3 (K% OR
feedback)) OR ((4 = OR distributed) $W3 (#F#I# OR bragg) $W3
(R 548 OR R A4t# OR reflector)) OR (i E-3 % OR "Fabry—Perot"
OR "Fabry-Pérot" OR “#4AE IHZF” OR A EIHZF OR "Fabry Perot"
OR "Fabry Pérot" OR FP OR DBR) OR (3¥F4k OR semiconductor OR E4
OR bar OR —#% % OR Diode OR (E### OR (Direct $PREI
Modulation)) OR ((edge OR #) $PRE1 (emitting OR % 41)) OR
((electro OR H,)$PRE1 (% Y& OR absorption) $PRE1 (&% OR
Modulated)))) $W3 ( # K OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (H01S5 or H01S2301/14 OR
H01S2301/16 OR HO01S2301/17 OR HO01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

154004 & i&
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AR

(TAC_ALL: (4% or electrode)) and (TAC ALL: (((((ZHAFE OR #E H M
OR "Vertical Cavity" OR "Vertical-Cavity" OR FEH Itk OR ZEH ¥k
OR "vertical resonant cavity" OR ZE * OR "vertical light") $W3
(k@& 4T OR @& 4 OR TNA4T OR TR X4 OR @4k OR "Surface
Fmitting" OR "Surface-Fmitting" OR "Surface Emission" OR "Surface-
Emission" OR J& % 4 OR K& X 4 OR “Bottom emission” OR “Bottom-
emission” OR “bottom—emitting” OR “bottom emitting” )) OR ((4*
A OR distributed*) $W3 (R 4% OR feedback)) OR ((4# sk OR
distributed) $W3 (ffr#% OR bragg) $W3 (A4 OR K AT# OR
reflector)) OR (= E-¥ % OR "Fabry—-Perot" OR "Fabry-P é rot" OR
“EHE 3E” OR w=wmEIF OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (¥&4k OR semiconductor OR &% OR bar OR —# % OR
Diode OR (E# % OR (Direct $PRE1 Modulation)) OR ((edge OR i4)
$PRE1 (emitting OR & 4f)) OR ((electro OR H.,)$PRE1 (%% OR
absorption) $PRE1 (%] OR Modulated)))) $W3 ( # %t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (HO1S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

77831 # iE

AT E

(TAC ALL: ((t or light) $SEN (H 4 or exit or output or emission
or outgoing or outlet or emergence) $SEN (& or Il or surface or
side)) ) and (TAC_ALL: (((((FEEHEK OR FEEHSE OR "Vertical Cavity"
OR "Vertical-Cavity" OR EEH 4k OR EH#$k OR "vertical resonant
cavity" OR EH X OR "vertical light") $W3 (KW@ X4 OR W44 OR
T2 % OR TNEF X 4 OR | 4 % OR "Surface Emitting" OR "Surface-
Emitting" OR "Surface Emission" OR "Surface-Emission" OR J& % & OR

79054 & iF
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JEEN A 5 OR “Bottom emission” OR “Bottom—emission” OR “bottom—
emitting” OR “bottom emitting” )) OR ((4% OR distributed*) $W3
(RA% OR feedback)) OR ((4# = OR distributed) $W3 (#73w4% OR
bragg) $W3 (K A% OR K Af# OR reflector)) OR (F#H E-# % OR
"Fabry—Perot" OR "Fabry-Pérot" OR “% A E F” OR =HEHZ OR
"Fabry Perot" OR "Fabry P érot" OR FP OR DBR) OR (kK OR
semiconductor OR E. 4 OR bar OR —# % OR Diode OR (E# %l OR
(Direct $PREI Modulation)) OR ((edge OR ) $PRE1 (emitting OR %
4t)) OR ((electro OR H.)$PREl (% 4 OR absorption) $PRE1 (JE#%| OR
Modulated)))) $W3 ( # K OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR HO01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

IR E

(TAC_ALL: (((HJE or V&M or active) $PRE1 (B or X or layer or
area or region)) or ((ZF or quantum) $PREl (B or Well or dot))
or MQW or MQWs or QD)) and (TAC_ALL: (((((EHEFE OR #H/ME OR
"Vertical Cavity' OR "Vertical-Cavity' OR ZH 34k OR ZHi¥#k OR
"vertical resonant cavity" OR EH X OR "vertical light") $W3 (k|
A5 OR A4 OR THAA OR THE A4 OR B A K OR "Surface
Emitting" OR "Surface-Emitting" OR "Surface Emission" OR "Surface-
Emission" OR A4 OR JEIH A4 OR “Bottom emission” OR “Bottom-
emission” OR “bottom—emitting” OR “bottom emitting” )) OR ((4~
A OR distributed*) $W3 (R 4% OR feedback)) OR ((4# sk OR
distributed) $W3 (I OR bragg) $W3 (K A4 OR R 4T & OR
reflector)) OR (3% E-39% OR "Fabry-Perot" OR "Fabry-P é rot" OR
“EHE 3E” OR = EIF OR "Fabry Perot" OR "Fabry Pérot" OR

10470 # iF
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FP OR DBR) OR (¥&4k OR semiconductor OR &% OR bar OR —# % OR
Diode OR (E # A% OR (Direct $PRE1 Modulation)) OR ((edge OR i)
$PRE1 (emitting OR % 4f)) OR ((electro OR H)$PRE1 (% OR
absorption) $PRE1 (%] OR Modulated)))) $W3 ( # %t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (HO1S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

S RN

(TAC ALL: (2 & OR integrat* OR —{&ft OR #4K =, OR Incorporating OR
integral OR MMIC)) and (TAC ALL: (((((EEJE OR #ZHSME OR
"Vertical Cavity" OR "Vertical-Cavity" OR ZH 34k OR ZHi¥#k OR
"vertical resonant cavity" OR EHt OR "vertical light") $W3 (k@
A5 OR EAAT OR THAA OR THE A4 OR B A KL OR "Surface
Emitting" OR "Surface-Emitting" OR "Surface Emission" OR "Surface-
Emission" OR JEA 4T OR JEIH A4 OR “Bottom emission” OR “Bottom-
emission” OR “bottom—emitting” OR “bottom emitting” )) OR ((4~
A OR distributed*) $W3 (R i% OR feedback)) OR ((4# sk OR
distributed) $W3 (ffr#% OR bragg) $W3 (A4 OR K AT# OR
reflector)) OR (3% E-39% OR "Fabry-Perot" OR "Fabry-P é rot" OR
“EHE 3HE” OR w=wmEIF OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (¥&4k OR semiconductor OR &% OR bar OR —# % OR
Diode OR (E # A% OR (Direct $PRE1 Modulation)) OR ((edge OR i)
$PRE1 (emitting OR % 4f)) OR ((electro OR H)$PRE1 (% OR
absorption) $PRE1 (&% OR Modulated)))) $W3 ( ¥t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (H01S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR

10439 # iF
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H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 202303271)

(TAC ALL: (((# or base* or basilar or basal or basalia) $PRE1 (#
or J& or plate or lamina)) or ((GaN or InP or GaAs) $PRE1 (# or
based)) or Baseplate or basalia or Substrate* or basement)) and
(TAC_ALL: (((((ZE K OR ZEHSME OR "Vertical Cavity" OR "Vertical-
Cavity" OR EH £k OR EHi¥Ik OR "vertical resonant cavity" OR
B KX OR "vertical light") $W3 GRE A4t OR WA 4 OR TUA AT OR T
&%t OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface-Emission" OR J& & 4f OR J&& & 4F OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((47# OR distributed%) $W3 (K% OR
feedback)) OR ((4# = OR distributed) $W3 (F4z# OR bragg) $W3
(R 54 OR R A% OR reflector)) OR (= E-3% OR "Fabry—Perot"
OR "Fabry-Pérot" OR “ZEHE %F” OR %A EHZF OR "Fabry Perot"
OR "Fabry Pérot" OR FP OR DBR) OR (354K OR semiconductor OR E4
OR bar OR —#%& OR Diode OR (E#: % OR (Direct $PRE1
Modulation)) OR ((edge OR #) $PREI (emitting OR % #f)) OR
((electro OR H)$PRE1 (% Y& OR absorption) $PRE1 (J&%| OR
Modulated)))) $W3 ( #% OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR HO01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

13925 # iF

e
i
Jy
=~

(TAC ALL: ((GBA or JBH or K& or KFEKA or KA or moisture or
steam or vapour or wet) $SEN (&AM or Oxidation or oxidize))) and

319 #iF
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(TAC ALL: (((((FEHEH OR EHSEE OR "Vertical Cavity" OR "Vertical-
Cavity" OR EH £k OR EHi¥Ik OR "vertical resonant cavity" OR
HHX OR "vertical light") $W3 (@A 4 OR ®AAT OR A4 OR T
&5 OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface-Emission" OR J& & 4f OR J&¥h & 4F OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((4# OR distributed*) $W3 (1% OR
feedback)) OR ((4# X OR distributed) $W3 (F4r# OR bragg) $W3
(R 5148 OR R A4t# OR reflector)) OR (:F# E-3 % OR "Fabry—Perot"
OR "Fabry-Pérot" OR “##HE IHZ” OR A EIHE OR "Fabry Perot”
OR "Fabry P é rot" OR FP OR DBR) OR (¥ &1k OR semiconductor OR B4
OR bar OR —# % OR Diode OR (E#H#% OR (Direct $PREL
Modulation)) OR ((edge OR #) $PRE1 (emitting OR % 41)) OR
((electro OR H)$PRE1 (% Y& OR absorption) $PRE1 (i&4#| OR
Modulated)))) $W3 ( # K OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (H01S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR H01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])
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1% B a-#r

(TAC_ALL: ({F & OR Simulation OR simulation OR "theoretical
derivation")) and (TAC ALL: (((((ZEEFE OR EHSME OR "Vertical
Cavity" OR "Vertical-Cavity" OR EH 4k OR ZHi¥Jk OR "vertical
resonant cavity" OR ZEHE ¥ OR "vertical light") $W3 (k@ X4 OR &
&5 OR T4 5t OR TR#EN 4 & OR W& % OR "Surface Emitting" OR
"Surface-Emitting" OR "Surface Emission" OR "Surface-Emission" OR
JEA AT OR RES A4 OR “Bottom emission” OR “Bottom—emission” OR
“bottom—emitting” OR “bottom emitting” )) OR ((4# OR
distributed*) $W3 (4% OR feedback)) OR ((4#i =, OR distributed)
$W3 (F4r# OR bragg) $W3 (K414 OR R AT% OR reflector)) OR (&4
E-#% OR "Fabry-Perot" OR "Fabry-Pérot" OR “EHE #Z” OR &
B3 Z OR "Fabry Perot" OR "Fabry Pérot" OR FP OR DBR) OR (%
f& OR semiconductor OR B4 OR bar OR —# & OR Diode OR (E#Z A
OR (Direct $PRE1 Modulation)) OR ((edge OR i) $PREl (emitting OR
Z4&)) OR ((electro OR E)$PRE1 (W ¥ OR absorption) $PRE1 (| OR
Modulated)))) $W3 ( #% OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR HO01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

10081 # iF

JE TE 9% R

(TAC ALL: ((#2 or cavity) $SEN (& or surface ) $SEN (4EfE or
coating) ) ) and (TAC_ALL: (((((FZEEF OR ZESME OR "Vertical
Cavity" OR "Vertical-Cavity" OR EH 4k OR ZHi¥Jk OR "vertical
resonant cavity" OR ZEHE ¥ OR "vertical light") $W3 (k@ X4 OR &
&5 OR T4 &t OR TR#EN 4 & OR W& % OR "Surface Emitting" OR
"Surface-Emitting" OR "Surface Emission" OR "Surface-Emission" OR

4941F & iF
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JE X5 OR REF X 4 OR “Bottom emission” OR “Bottom—emission” OR
“bottom—emitting” OR “bottom emitting” )) OR ((4 7 OR
distributed*) $W3 (1% OR feedback)) OR ((4# =, OR distributed)
$W3 (AL OR bragg) $W3 (K414 OR K A% OR reflector)) OR (3
E-39% OR "Fabry-Perot" OR "Fabry-Pérot" OR “FEHE #3Z” OR %
B3 Z OR "Fabry Perot" OR "Fabry P érot" OR FP OR DBR) OR (%
f& OR semiconductor OR &% OR bar OR —# & OR Diode OR (E#ZA#|
OR (Direct $PRE1 Modulation)) OR ((edge OR i) $PREl (emitting OR
Z4&)) OR ((electro OR EZ)$PRE1 (W ¥t OR absorption) $PRE1 (| OR
Modulated)))) $W3 ( # K OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR HO01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

SRERE

(TAC_ALL: ((4#4A $SEN 4 J8) or (metal $SEN bonding)) or

IPC: (C08G77/58)) and (TAC_ALL: (((((FEEF OR ZEHAME OR "Vertical
Cavity" OR "Vertical-Cavity" OR EH 4k OR ZHi¥Jk OR "vertical
resonant cavity" OR ZEHE X OR "vertical light") $W3 (k@44 OR @
£ 4 OR TWA 4 OR T4 4t OR EA X OR "Surface Emitting” OR
"Surface-Emitting" OR "Surface Emission" OR "Surface-Emission" OR
JEAZ 5 OR REB A 4 OR “Bottom emission” OR “Bottom—emission” OR
“bottom—emitting” OR “bottom emitting” )) OR ((4# OR
distributed*) $W3 (4% OR feedback)) OR ((4# =, OR distributed)
$W3 (Fr# OR bragg) $W3 (K414 OR R AT# OR reflector)) OR (&4
E-#% OR "Fabry-Perot" OR "Fabry-Pérot" OR “EHE #Z” OR &
f B3 % OR "Fabry Perot" OR "Fabry Pérot" OR FP OR DBR) OR (%
f& OR semiconductor OR &4 OR bar OR —# & OR Diode OR (E A

16741 & iF
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OR (Direct $PREl Modulation)) OR ((edge OR #) $PREl (emitting OR
Z4&)) OR ((electro OR E)$PRE1 (W ¥ OR absorption) $PRE1 (| OR
Modulated)))) $W3 ( # % OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR HO1S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

B FIEN

(TAC ALL: (((3F or fiT or ion or proton or impurity or Zn or Al
or Hor O or Ru) $SEN (JEX or A or #& A\ or ¥ # or implantation
or diffusion or injection or implanted)) or IPC: (C23C14/48 or
C30B31/22 or HO1L21/265 or HO01L21/425) or CPC: (C23C14/48 or
C30B31/22 or HO1L21/0415 or HO1L21/046 or HO1L21/2253 or
HO1L21/76859)) and (TAC_ALL: (((((ZEJ OR FEESME OR "Vertical
Cavity" OR "Vertical-Cavity" OR EH I OR EHIEH, OR "vertical
resonant cavity" OR ZEE X OR "vertical light") $W3 (k@ X4 OR @
K4 OR THAA OR TE A4 OR @A K OR "Surface Emitting" OR
"Surface-Emitting" OR "Surface Emission" OR "Surface-Fmission" OR
JEA AT OR RES A 4T OR “Bottom emission” OR “Bottom—emission” OR
“bottom—emitting” OR “bottom emitting” )) OR ((4# OR
distributed*) $W3 (4% OR feedback)) OR ((4# = OR distributed)
$W3 (A frts OR bragg) $W3 (K414 OR RAF# OR reflector)) OR (A
E-39% OR "Fabry-Perot" OR "Fabry-Pérot" OR “FEHE #3HZ” OR &%
# 23 % OR "Fabry Perot" OR "Fabry Pérot" OR FP OR DBR) OR (&
f& OR semiconductor OR B4 OR bar OR —# & OR Diode OR (E EAH|
OR (Direct $PRE1 Modulation)) OR ((edge OR ) $PREl (emitting OR
£ 51)) OR ((electro OR H.)$PREL (¥ OR absorption) $PREL (&% OR
Modulated)))) $W3 ( #% OR laser )) OR "EML" OR "DML" OR "EEL" OR

40621F ¥ iF

-320-



cCiP

€C Intellectual Property Operation Co., Ltd.

R 3k HIR R

CONFIDENTIAL

VCSEL OR DFB) OR IPC: (HO1S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR HO1S2301/17 OR HO1S2301/18 OR HO1S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

ik o PR

(TAC ALL: ((fid# or ¥ or A or # % or "Finished product” or
cell or Chip or Wafer or Package) $SEN (M4 or #l or detect or
testing or experimental)) or CPC: (GOI1R31/2831)) and

(TAC_ALL: (((((ZE K OR EHSME OR "Vertical Cavity" OR "Vertical-
Cavity" OR EH £k OR EHi¥Ik OR "vertical resonant cavity" OR
B KX OR "vertical light") $W3 GRE A4t OR WA 4 OR TA AT OR T
&%t OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface-Emission" OR J& & 4f OR & & 4F OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((47# OR distributed%) $W3 (K% OR
feedback)) OR ((4# X OR distributed) $W3 (#4r# OR bragg) $W3
(R 5% OR R A% OR reflector)) OR (= E-3% OR "Fabry—Perot"
OR "Fabry-Pérot" OR “ZEHE #%F” OR A EHZF OR "Fabry Perot"
OR "Fabry Pérot" OR FP OR DBR) OR (3¥F4k OR semiconductor OR B4
OR bar OR =4 & OR Diode OR (E#:E#| OR (Direct $PRE1
Modulation)) OR ((edge OR #) $PREI (emitting OR % #f)) OR
((electro OR H,)$PRE1 (% Y& OR absorption) $PRE1 (&% OR
Modulated)))) $W3 ( # K OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR HO01S2301/17 OR HO01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

35251 H iF
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EE/ WA 2R

(TAC ALL: ((X4E or W&4E or J&ET or JUFL or Deposit* or evaporat* or
Sputter*) $SEN (4 )& or 4 or metal or gold or Au) or CVD OR PVD
OR ALD OR MBE) OR IPC: (C23C14/36 OR (C23C14/42 OR C23C14/34) OR

CPC: (HO1L21/02266 OR H01L21/02631 OR HO1L21/28061 OR HO1L21/28194
OR HO1L21/2855)) and (TAC ALL: (((((FZEE & OR #Z ESME OR "Vertical
Cavity" OR "Vertical-Cavity" OR EH I OR EHIEH, OR "vertical
resonant cavity" OR ZEHE ¥ OR "vertical light") $W3 (k@ X4 OR &
£ 4 OR TWA 4 OR T4 4t OR EA X OR "Surface Emitting” OR
"Surface-Emitting" OR "Surface Emission" OR "Surface-Fmission" OR
JEA AT OR RES A4 OR “Bottom emission” OR “Bottom—emission” OR
“bottom—emitting” OR “bottom emitting” )) OR ((4# OR
distributed*) $W3 (4% OR feedback)) OR ((4# = OR distributed)
$W3 (ALt OR bragg) $W3 (K414 OR RAF# OR reflector)) OR (A
E-#% OR "Fabry-Perot" OR "Fabry-Pérot" OR “EHE #Z” OR &
# 23 % OR "Fabry Perot" OR "Fabry Pérot" OR FP OR DBR) OR (5§
f& OR semiconductor OR B4 OR bar OR —# & OR Diode OR (E EA#H|
OR (Direct $PRE1 Modulation)) OR ((edge OR i) $PREl (emitting OR

% %5)) OR ((electro OR H)$PRE1 (% Y& OR absorption) $PRE1 (&4 OR
Modulated)))) $W3 ( #% OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR HO01S2301/17 OR HO01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

48941 & iF

ot i 4 1

(TAC_ALL: CGEM or M4t or grating or Bragg) or (#|1E or #|%& or

preparation or prepared or make or fabricat*) or IPC:H04B10/2519 or
CPC: (G01D5/35316 or GO1D5/38 or G02B5/18)) and (TAC ALL: (((4-# OR
distributed*) $SEN (K 4% OR feedback) $SEN (#t>£ OR LASER)) OR DFB)

1416114 & iF
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OR IPC: (H01S5/12) OR CPC: (G02B2006/12161 OR H01S5/06258 OR H01S5/12
OR HO01S5/1228 OR H01S3/0675 OR H01S3/0635)) and (TAC ALL: (((((EEH
f5 OR EHASMEE OR "Vertical Cavity" OR "Vertical-Cavity" OR ZEH i
#% OR EH ¥k OR "vertical resonant cavity" OR EH X OR "vertical
light") $W3 (k@ A4 OR ® A4 OR TMA4 4T OR TN# L4 OR @4t OR
"Surface Emitting" OR "Surface-Emitting" OR "Surface Emission" OR
"Surface-Emission" OR JE & 4 OR JE# & 4 OR “Bottom emission” OR
“Bottom—emission” OR “bottom—emitting” OR “bottom emitting” ))
OR ((# 4 OR distributeds) $W3 (1% OR feedback)) OR ((4# s OR
distributed) $W3 (ffr#% OR bragg) $W3 (A4 OR K AT# OR
reflector)) OR (3% E-3% OR "Fabry-Perot" OR "Fabry-P é rot" OR
“EHE 3HE” OR w=mEIF OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (¥&4& OR semiconductor OR &% OR bar OR —# % OR
Diode OR (E# % OR (Direct $PREL Modulation)) OR ((edge OR i)
$PRE1 (emitting OR % 4f)) OR ((electro OR H)$PRE1 (% OR
absorption) $PRE1 (%] OR Modulated)))) $W3 ( # %t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (HO1S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

R /R

(TAC ALL: (#2822 or XK or FE or X|¥ or % or cleavage or
Cleavages or scribing or dissection or exfoliation) or

IPC: (HION30/081 or HO01L41/331) or CPC: (HO1L41/331 or H01S5/0201))
and (TAC_ALL: (((((ZEf OR FHSME OR "Vertical Cavity" OR
"Vertical-Cavity" OR ZEH t#k OR ZHik#k OR "vertical resonant
cavity" OR EH X OR "vertical light") $W3 (KW@ X5 OR W44 OR

96701 = iF
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T2 % OR TNEF & 4 OR | 4 % OR "Surface Emitting" OR "Surface-
Emitting" OR "Surface Emission" OR "Surface-Emission" OR J& 4 % OR
JEE A 4T OR “Bottom emission” OR “Bottom—emission” OR “bottom—
emitting” OR “bottom emitting” )) OR ((4% OR distributed*) $W3
(RA% OR feedback)) OR ((4 7 OR distributed) $W3 (4734 OR
bragg) $W3 (K AT4 OR R AT # OR reflector)) OR (A E-3Z OR
"Fabry—Perot" OR "Fabry-Pérot" OR “HHE #3ZFZ” OR A EHZF OR
"Fabry Perot" OR "Fabry P érot" OR FP OR DBR) OR (¥ Ffk OR
semiconductor OR &4 OR bar OR —#% % OR Diode OR (EH#E W OR
(Direct $PREI Modulation)) OR ((edge OR #) $PRE1 (emitting OR %
41)) OR ((electro OR #.)$PRE1 (% ¥ OR absorption) $PRE1 (J4#l OR
Modulated)))) $W3 ( #% OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR HO01S2301/17 OR HO01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

(TAC _ALL: (## or encapsulat* or packaging) or IPC: (HO1F7/128 OR
HO1L21/56 OR HO1L23/28) or CPC: (GO6F2113/18 OR HO1F27/022 OR
HO1F7/128 OR H01G9/2077 OR HO1H2229/024)) and (TAC_ALL: (((((ZE & Bz
OR FEH/ME OR "Vertical Cavity" OR "Vertical-Cavity" OR # H ik
OR FZH %k OR "vertical resonant cavity" OR FEE * OR "vertical

H K light") $W3 (K@ &4t OR @4 4T OR TNA4F OR TH# A4 OR @& % OR 159644 = i&
"Surface Emitting" OR "Surface-Emitting" OR "Surface Emission" OR
"Surface-Emission" OR JE & 4F OR J&# & 4 OR “Bottom emission” OR
“Bottom—emission” OR “bottom—emitting” OR “bottom emitting” ))
OR ((4% OR distributed*) $W3 (K 1% OR feedback)) OR ((4-A = OR
distributed) $W3 (I OR bragg) $W3 (K A4 OR R4 & OR
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reflector)) OR (3% E-3% OR "Fabry-Perot" OR "Fabry-Pé rot" OR
“HEE HE” OR EAEHEZ OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (3-F1K OR semiconductor OR E4 OR bar OR —#% & OR
Diode OR (E # A% OR (Direct $PRE1 Modulation)) OR ((edge OR i)
$PRE1 (emitting OR % 4f)) OR ((electro OR HL)$PRE1 (% OR
absorption) $PRE1 (%] OR Modulated)))) $W3 ( ¥t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (H01S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

Bt

(TAC_ALL: (# & or Bt or HZ| or X£EFFA or photolithography or
photoresist or photolithographic or photomasking or Lithography or
exposure) or IPC: (HO1L21/31 or HO1L21/312 or HO1L21/469 or
HO1L21/47 or HO5K3/06 or H10N30/082) or CPC: (G02B27/0043 or
G02B27/4222 or HO1L21/0274 or HO1L21/31 or HO1L21/312 or
HO1L21/469 or HO1L21/47 or H01L2224/0362 or HO1L41/332 or
HO5K2203/05 or H05K2203/0502)) and (TAC_ALL: (((((EHE OR FEH A E
OR "Vertical Cavity" OR "Vertical-Cavity" OR ZEH 4k OR EH &k
OR "vertical resonant cavity" OR #H X OR "vertical light") $§W3
(k@ A4 OR @A 4 OR T4 4T OR TH# &4 OR @A K OR "Surface
Fmitting" OR "Surface-Fmitting" OR "Surface Emission" OR "Surface-
Emission" OR A4 OR JEIH A4 OR “Bottom emission” OR “Bottom-
emission” OR “bottom—emitting” OR “bottom emitting” )) OR ((4~
7 OR distributedk) $W3 (K% OR feedback)) OR ((4# =, OR
distributed) $W3 (#Hdr#% OR bragg) $W3 (K AH4E OR KAt # OR
reflector)) OR (3 E-3% OR "Fabry-Perot" OR "Fabry-P é rot" OR

93251 & iF
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“EHE 3E” OR = EIF OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (3-F1K OR semiconductor OR E4 OR bar OR —# & OR
Diode OR (E # A% OR (Direct $PRE1 Modulation)) OR ((edge OR i)
$PRE1 (emitting OR % 4f)) OR ((electro OR HL)$PRE1 (% OR
absorption) $PRE1 (%] OR Modulated)))) $W3 ( # %t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (H01S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

(TAC_ALL: (B kK or #AAE or &% or treatment or annealing or "heat
treatment” or "thermal treatment" or "thermal treatments" or "heat
treatments") or IPC: (H01L21/324 or HO01L21/477) or CPC: (HO1L21/324
or HO1L21/477 or HO1L31/1864 or HO01S5/2068)) and (TAC_ALL: (((((FEH
f& OR FEH A/ OR "Vertical Cavity" OR "Vertical-Cavity" OR FEEH 3
#% OR EH ¥k OR "vertical resonant cavity" OR EH X OR "vertical
light") $W3 (k@ A4 OR A5 OR TMA4 4 OR TN# L4 OR @4t OR
"Surface Emitting" OR "Surface-Emitting" OR "Surface Emission" OR
"Surface-Emission" OR J& Z4F OR JK#AZ A4 OR “Bottom emission” OR
“Bottom—emission” OR “bottom—emitting” OR “bottom emitting” ))
OR ((47% OR distributed*) $W3 (K 1% OR feedback)) OR ((4A = OR
distributed) $W3 (ffr#% OR bragg) $W3 (A4 OR K AT# OR
reflector)) OR (= E-¥ % OR "Fabry—-Perot" OR "Fabry-P é rot" OR
“HEAME HE” OR EMEHZ OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (¥&4k OR semiconductor OR &% OR bar OR —# % OR
Diode OR (E# %l OR (Direct $PRE1 Modulation)) OR ((edge OR i4)
$PRE1 (emitting OR % 4f)) OR ((electro OR H.,)$PRE1 (%% OR

11840 # iF
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absorption) $PRE1 (&% OR Modulated)))) $W3 ( # % OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (HO1S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

SMEEK

(TAC_ALL: (EPI OR epitaxy OR epitaxial OR epitaxially OR & OR 4h
& or (B T 5% or "plasma enhanced" or "Plasma—Enhanced") $SEN
(=AM I or "Chemical Vapor Deposition")) or IPC: (HO1L21/20 or
HO1L21/36) or CPC: (G02B6/131 or H01L21/02293 or HO1L21/2018 or
HO1L39/2458)) and (TAC_ALL: (((((FZEEF OR ZHSME OR "Vertical
Cavity" OR "Vertical-Cavity" OR EH 4k OR ZHi¥Jk OR "vertical
resonant cavity" OR ZEH ¥ OR "vertical light") $W3 (k@ X4 OR &
&5 OR T4 &t OR TR#EN 4 4 OR W& % OR "Surface Emitting" OR
"Surface-Emitting" OR "Surface Emission" OR "Surface-Emission" OR
JEA AT OR RES A4 OR “Bottom emission” OR “Bottom—emission” OR
“bottom—emitting” OR “bottom emitting” )) OR ((4 7 OR
distributed*) $W3 (1% OR feedback)) OR ((4# =, OR distributed)
$W3 (AL OR bragg) $W3 (K414 OR K A% OR reflector)) OR (kA
E-#% OR "Fabry-Perot" OR "Fabry-Pérot" OR “EHE #Z” OR &
fi B3 % OR "Fabry Perot" OR "Fabry P érot" OR FP OR DBR) OR (&
f& OR semiconductor OR B4 OR bar OR —# % OR Diode OR (E EA#H|
OR (Direct $PRE1 Modulation)) OR ((edge OR i) $PREl (emitting OR
A &) OR ((electro OR EZ)$PRE1 (W ¥ OR absorption) $PRE1 (| OR
Modulated)))) $W3 ( #% OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR HO01S2301/17 OR HO01S2301/18 OR H01S2304/12 OR

1361114 & iF
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G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

(TAC_ALL: (%% or Z|fk or 4k or etch) or IPC: (B23K26/362 or
HO1L21/311 or H10N30/082) or CPC: (B81C2201/0133 or G02B6/3692 or
B81C1/00531 or B81C2201/0132 or C04B41/5346 or HO01L21/02019 or
HO1L21/311 or HO1L21/76813 or HO1L28/88 or HO1L28/92 or
HO1L31/1888)) and (TAC_ALL: (((((ZEF OR EEHSME OR "Vertical
Cavity" OR "Vertical-Cavity" OR EH I OR EHIEH’ OR "vertical
resonant cavity" OR ZEE X OR "vertical light") $W3 (k@ X4 OR @
£ 4 OR TWA A OR T4 4t OR @A OR "Surface Emitting” OR
"Surface-Emitting" OR "Surface Emission" OR "Surface-Fmission" OR
JEA AT OR RES A4 OR “Bottom emission” OR “Bottom—emission” OR
“bottom—emitting” OR “bottom emitting” )) OR ((4# OR
distributed*) $W3 (4% OR feedback)) OR ((4# = OR distributed)
$W3 (ALt OR bragg) $W3 (K414 OR RAF# OR reflector)) OR (A
E-39% OR "Fabry-Perot" OR "Fabry-Pérot" OR “FEHE #3Z” OR %
# 23 % OR "Fabry Perot" OR "Fabry Pérot" OR FP OR DBR) OR (¥ %&
f& OR semiconductor OR B4 OR bar OR —# & OR Diode OR (E EAH|
OR (Direct $PRE1 Modulation)) OR ((edge OR i) $PREl (emitting OR
%4f)) OR ((electro OR H)$PREL (& OR absorption) $PRE1 (%] OR
Modulated)))) $W3 ( #% OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (H01S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR H01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

33331F # iF

K%

(TAC ALL: ((J£ or optic* or light or laser or & or #iE or
information or data or X.# or disk or #E# or XH or disc) $W5
(HFfig or 8% or % or storage or iC3k or record or L El or read

267134 ¥ iE
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or readout or 5\ or E or write))) and (TAC_ALL: (((((FZEHf OR #
HAME OR "Vertical Cavity" OR "Vertical-Cavity" OR #H E4k OR &
Hi¥¥k OR "vertical resonant cavity" OR EE % OR "vertical light")
$W3 (k@A4 OR A4 OR A4 OR TN#A 4T OR WA X OR "Surface
Fmitting" OR "Surface-Fmitting" OR "Surface Emission" OR "Surface-
Emission" OR J& % 4 OR K& X 4 OR “Bottom emission” OR “Bottom-
emission” OR “bottom—emitting” OR “bottom emitting” )) OR ((4*
A OR distributed*) $W3 (R 4% OR feedback)) OR ((4# sk OR
distributed) $W3 (ffr#% OR bragg) $W3 (A4 OR K AT# OR
reflector)) OR (= E-¥ % OR "Fabry—-Perot" OR "Fabry-P é rot" OR
“EHE 3E” OR w=wmEIF OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (¥&4k OR semiconductor OR &% OR bar OR —# % OR
Diode OR (E# % OR (Direct $PRE1 Modulation)) OR ((edge OR i4)
$PRE1 (emitting OR & 4f)) OR ((electro OR H.,)$PRE1 (%% OR
absorption) $PRE1 (%] OR Modulated)))) $W3 ( # %t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (HO1S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

BERE

(TAC ALL: (K#t#& OR ¥ E%4#E or "Big Data" or (= or cloud) $PRE3
(i+& OR comput* or calculat* or “F& or platform or analysis or
analyse OR 4T OR AR % or W% or network) or K i#EF O OR REH &
or "data center" OR datacenter OR serverl or (¥ or data or * or
light or optic* or laser or J4fF or Fibre or fiber) $W5 (i z or i
7 or communication or X #t or exchange or Y% or transmit or
receive or send or Receive or reception or % or transmission or

29729 ¥ iE
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Transfer or Transportation))) and (TAC ALL: (((((FEHJE OR FE H /M
OR "Vertical Cavity" OR "Vertical-Cavity" OR FEH Itk OR ZEH ¥k
OR "vertical resonant cavity" OR ZE * OR "vertical light") $W3
(k@& 4T OR @& 4 OR TNA4T OR TR X4 OR @4k OR "Surface
Fmitting" OR "Surface-Fmitting" OR "Surface Emission" OR "Surface-
Emission" OR J& % 4 OR K& X 4 OR “Bottom emission” OR “Bottom-
emission” OR “bottom—emitting” OR “bottom emitting” )) OR ((4*
A OR distributed*) $W3 (R 4% OR feedback)) OR ((4# sk OR
distributed) $W3 (ffr#% OR bragg) $W3 (A4 OR K AT# OR
reflector)) OR (= E-¥ % OR "Fabry—-Perot" OR "Fabry-P é rot" OR
“EHE 3E” OR w=wmEIF OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (¥&4k OR semiconductor OR &% OR bar OR —# % OR
Diode OR (E# % OR (Direct $PRE1 Modulation)) OR ((edge OR i4)
$PRE1 (emitting OR & 4f)) OR ((electro OR H.,)$PRE1 (%% OR
absorption) $PRE1 (%] OR Modulated)))) $W3 ( # %t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (HO1S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

REBT

(TAC_ALL: ((5 A OR unmanned OR uninhabited OR "self-service" OR E

3/l OR auto OR automatic) $SEN (Z3# OR drive OR pilot) OR (A% OR

car OR automobile OR #{ % OR laser) $SEN (Fif OR radar))) and

(TAC ALL: (((((ZFEHEH OR EHSEE OR "Vertical Cavity" OR "Vertical-
Cavity" OR EEH 4k OR EHi¥ I OR "vertical resonant cavity" OR
B KX OR "vertical light") $W3 GRE A4t OR WA 4 OR TUA AT OR T
&%t OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR

15721 & iF
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"Surface Emission" OR "Surface-Emission" OR J& &% 4f OR J&&F & 4 OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((4# OR distributed%) $W3 (K% OR
feedback)) OR ((4# X OR distributed) $W3 (F4r# OR bragg) $W3
(R 5148 OR R A4t# OR reflector)) OR (i E-3 % OR "Fabry—Perot"
OR "Fabry-Pérot" OR “EHE %F” OR %A EHZF OR "Fabry Perot"
OR "Fabry Pérot" OR FP OR DBR) OR (3¥F4k OR semiconductor OR E4
OR bar OR —# % OR Diode OR (EL# % OR (Direct $PRE1
Modulation)) OR ((edge OR #) $PREI (emitting OR % #f)) OR
((electro OR H,)$PRE1 (% Y& OR absorption) $PRE1 (&% OR
Modulated)))) $W3 ( #% OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR HO01S2301/17 OR HO01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

AR A

(TAC_ALL: ((£4#7 OR AJ& OR E#F OR Af% OR #TFE OR F#% OR 4 OR
Biometric OR face OR facial OR iris OR irides OR portrait OR
fingerprint OR personal OR gesture) $SEN (iR7| OR Z&iE OR AL OR
authentication OR identification OR register* OR certification OR
recognition OR validation OR verification))) and (TAC ALL: (((((ZEH
f& OR FEH A/ OR "Vertical Cavity" OR "Vertical-Cavity" OR FEEH 3
#% OR EH ¥ OR "vertical resonant cavity" OR EH X OR "vertical
light") $W3 (k@ A4 OR ® 45" OR TMA4 4T OR TN# L4 OR @4t OR
"Surface Emitting" OR "Surface-EFmitting" OR "Surface Emission" OR
"Surface-Emission" OR JE & 4F OR J&# & 4 OR “Bottom emission” OR
“Bottom—emission” OR “bottom—emitting” OR “bottom emitting” ))
OR ((4% OR distributed*) $W3 (K 1% OR feedback)) OR ((4A = OR

4714 & iF
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distributed) $W3 (It OR bragg) $W3 (K A4 OR K 4T & OR
reflector)) OR (= E-¥1 % OR "Fabry—-Perot" OR "Fabry—P é rot" OR
“HEE HE” OR EAMEHEZ OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (3-F1K OR semiconductor OR E 4 OR bar OR —# & OR
Diode OR (E # A% OR (Direct $PRE1 Modulation)) OR ((edge OR i)
$PRE1 (emitting OR & 4f)) OR ((electro OR H.)$PRE1 (% Ux OR
absorption) $PRE1 (&% OR Modulated)))) $W3 ( ¥t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (HO1S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

WA T

(TAC_ALL: (Gt or laser) $SEN (B# or weld or #]%| or slice or
cut or ML or process or Y& or melt or clad or 48 or solder or
@) or (At or additive or "increasing material" or "Material
Increasing”) $SEN (#]i& or manufacture or AL or 4/ or produck
or #/1E or fabricat%))) and (TAC_ALL: (((((ZHE OR FEH4ME OR
"Vertical Cavity' OR "Vertical-Cavity' OR ZH 34k OR ZHi¥#k OR
"vertical resonant cavity" OR ZEHt OR "vertical light") $W3 (k@
A5 OR A4 OR THAA OR THE A4 OR B A K OR "Surface
Emitting" OR "Surface-Emitting" OR "Surface Emission" OR "Surface-
Emission" OR A4 OR JEIH A4 OR “Bottom emission” OR “Bottom-
emission” OR “bottom—emitting” OR “bottom emitting” )) OR ((4~
7 OR distributedk) $W3 (K% OR feedback)) OR ((4# =, OR
distributed) $W3 (I OR bragg) $W3 (K A4 OR R 4T & OR
reflector)) OR (3% E-39% OR "Fabry-Perot" OR "Fabry-P é rot" OR
“EHE 3E” OR = EIF OR "Fabry Perot" OR "Fabry Pérot" OR

7987 1 & iE
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FP OR DBR) OR (¥&4k OR semiconductor OR &% OR bar OR —# % OR
Diode OR (E # A% OR (Direct $PRE1 Modulation)) OR ((edge OR i)
$PRE1 (emitting OR % 4f)) OR ((electro OR H)$PRE1 (% OR
absorption) $PRE1 (%] OR Modulated)))) $W3 ( # %t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (HO1S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

3DFE R

(TAC_ALL: ((3D OR =% OR irfk OR ((three OR 3) $PRE1 dimensionx))
$W5 (R OR Bl OR M= OR M% OR sense OR sensing OR measure OR
survey OR mapping))) and (TAC_ALL: (((((EE B OR ZH4ME OR
"Vertical Cavity" OR "Vertical-Cavity" OR EH H*#k OR EH ¥k OR
"vertical resonant cavity" OR ZEH X OR "vertical light") $W3 (k@
A5 OR EAAT OR THAAH OR THE A4 OR B AL OR "Surface
Fmitting" OR "Surface-Fmitting" OR "Surface Emission" OR "Surface-
Emission" OR JEA 4T OR JEI A4 OR “Bottom emission” OR “Bottom-
emission” OR “bottom—emitting” OR “bottom emitting” )) OR ((4~
A OR distributed*) $W3 (R 4% OR feedback)) OR ((4# sk OR
distributed) $W3 (I OR bragg) $W3 (K A4 OR K 4T & OR
reflector)) OR (3% E-39% OR "Fabry-Perot" OR "Fabry-P é rot" OR
“EWE 3E” OR EHWEIHZ OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (3-F1K OR semiconductor OR E 4 OR bar OR —#% & OR
Diode OR (E # A% OR (Direct $PRE1 Modulation)) OR ((edge OR i)
$PRE1 (emitting OR % 4f)) OR ((electro OR ®.)$PRE1 ("ux OR
absorption) $PRE1 (&% OR Modulated)))) $W3 ( ¥t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (H01S5) OR

5421 HiF
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CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 202303271)

& A2 ]

(TAC_ALL: ((# & or laser) $SEN (#ll or 447 or ME or K or
MEE or Mk or ME or Detect* or measure or test or analysis or
analyse or spectrometer or survey))) and (TAC ALL: (((((FZEJF OR
FHIME OR "Vertical Cavity" OR "Vertical-Cavity" OR #H #£4k OR
FHEYR OR "vertical resonant cavity" OR EEH X OR "vertical
light") $W3 (k@ A4 OR ® A4 OR TMA4 4 OR TN# L4 OR @4t OR
"Surface Emitting" OR "Surface-Emitting" OR "Surface Emission" OR
"Surface-Emission" OR JE & 4F OR J&# & 4 OR “Bottom emission” OR
“Bottom—emission” OR “bottom—emitting” OR “bottom emitting” ))
OR ((4% OR distributed*) $W3 (K 1% OR feedback)) OR ((4-# = OR
distributed) $W3 (#fr#% OR bragg) $W3 (A4 OR K AH# OR
reflector)) OR (= E-¥ % OR "Fabry—-Perot" OR "Fabry-P é rot" OR
“HEE HE” OR EAEHEZ OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (&K OR semiconductor OR E 4 OR bar OR —#% & OR
Diode OR (E# % OR (Direct $PRE1 Modulation)) OR ((edge OR i4)
$PRE1 (emitting OR % 4f)) OR ((electro OR H.)$PRE1 (%Ux OR
absorption) $PRE1 (&% OR Modulated)))) $W3 ( ¥t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (HO1S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

193254 & iF
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T ER

(TAC ALL: (G or laser) $SEN (4TEF or print))) and

(TAC_ALL: (((((ZE K OR EHSME OR "Vertical Cavity" OR "Vertical-
Cavity" OR EEH 4k OR EHi¥ I OR "vertical resonant cavity" OR
B KX OR "vertical light") $W3 GEE A4t OR WA 4 OR TUA AT OR T
&%t OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface-Emission" OR J& &% 4f OR & & 4 OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((4# OR distributed%) $W3 (K% OR
feedback)) OR ((4# X OR distributed) $W3 (F4r# OR bragg) $W3
(R 54 OR R AT # OR reflector)) OR (=# E-31% OR "Fabry—Perot"
OR "Fabry-Pérot" OR “ZEHE %F” OR %A EHZF OR "Fabry Perot"
OR "Fabry Pérot" OR FP OR DBR) OR (¥ 54k OR semiconductor OR B4
OR bar OR —# % OR Diode OR (E#: % OR (Direct $PRE1
Modulation)) OR ((edge OR #) $PREI (emitting OR % #f)) OR
((electro OR H,)$PRE1 (% Y& OR absorption) $PRE1 (J&%| OR
Modulated)))) $W3 ( #% OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR HO01S2301/17 OR HO01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

83TH ¥ iF

(TAC_ALL: (J&JT or treat* or EZ or medical or medicine or FAK or
operation or Z# or diagnose or diagnosis or EEF} or Ophthalmology
or IR or eye or /Mt or surgical or surgery or F A or Dental or I&
& or clinical or clinic or B b £ R E or "Laser scanning
confocal" or LSCM)) and (TAC_ALL: (((((ZEE B OR ZEHMEE OR
"Vertical Cavity' OR "Vertical-Cavity' OR #ZH 34k OR ZHi¥#k OR
"vertical resonant cavity" OR EH X OR "vertical light") $W3 (k|

174454 # iF
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A5 OR E A4 OR A4 OR THE A4 OR B AL OR "Surface
Fmitting" OR "Surface-Fmitting" OR "Surface Emission" OR "Surface-
Emission" OR A4 OR JEIH A4 OR “Bottom emission” OR “Bottom-
emission” OR “bottom—emitting” OR “bottom emitting” )) OR ((4~
A OR distributed*) $W3 (R 1% OR feedback)) OR ((4# X OR
distributed) $W3 (It OR bragg) $W3 (K A4 OR K 4T & OR
reflector)) OR (3% E-3% OR "Fabry-Perot" OR "Fabry-P é rot" OR
“HEE HE” OR EMEHZ OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (3-F1K OR semiconductor OR B4 OR bar OR —#% & OR
Diode OR (E # A% OR (Direct $PRE1 Modulation)) OR ((edge OR i)
$PRE1 (emitting OR & 4f)) OR ((electro OR H.,)$PRE1 (%ux OR
absorption) $PRE1 (&% OR Modulated)))) $W3 ( ¥t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (H01S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR HO01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

(TAC_ALL: (£% or military or EFF or "national defense" or £TI or
war or &% or FFA or army or EPA or R A& or weapon or (B} or
laser) $W5 (5115 or #5))) and (TAC ALL: (((((EEE OR ZEHSE OR
"Vertical Cavity" OR "Vertical-Cavity" OR EH H*#k OR EH ¥k OR
"vertical resonant cavity" OR ZEH X OR "vertical light") $W3 (k@
A5 OR EAAF OR TRA A OR THE A4 OR B4 OR "Surface
Emitting" OR "Surface-Fmitting" OR "Surface Emission" OR "Surface-
Emission" OR J& % 4 OR K& A4 OR “Bottom emission” OR “Bottom-
emission” OR “bottom—emitting” OR “bottom emitting” )) OR ((4*
i OR distributedk) $W3 (X% OR feedback)) OR ((4# =, OR

3221 HiF
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distributed) $W3 (It OR bragg) $W3 (K A4 OR K 4T & OR
reflector)) OR (= E-¥1 % OR "Fabry—-Perot" OR "Fabry—P é rot" OR
“HEE HE” OR EAMEHEZ OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (3-F1K OR semiconductor OR E 4 OR bar OR —# & OR
Diode OR (E # A% OR (Direct $PRE1 Modulation)) OR ((edge OR i)
$PRE1 (emitting OR & 4f)) OR ((electro OR H.)$PRE1 (% Ux OR
absorption) $PRE1 (&% OR Modulated)))) $W3 ( ¥t OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (HO1S5) OR

CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])

WOt Bor

(TAC ALL: ((#t or laser) $W5 (EAH or TV or television or #FHl
or ¥ & or Projector or ®7x or display))) and (TAC ALL: (((((FEH
f5 OR FEHSMEE OR "Vertical Cavity" OR "Vertical-Cavity" OR ZEH i
#% OR EH ¥k OR "vertical resonant cavity" OR EH X OR "vertical
light") $W3 (k@ A4 OR A5 OR TMA4 4 OR TN# L4 OR @4t OR
"Surface Emitting" OR "Surface-Emitting" OR "Surface Emission" OR
"Surface-Emission" OR JE & 4F OR J&# &% 4 OR “Bottom emission” OR
“Bottom—emission” OR “bottom—emitting” OR “bottom emitting” ))
OR ((47% OR distributed*) $W3 (K 1% OR feedback)) OR ((4A = OR
distributed) $W3 (ffr#% OR bragg) $W3 (A4 OR K AT# OR
reflector)) OR (= E-¥ % OR "Fabry—-Perot" OR "Fabry-P é rot" OR
“EHE 3E” OR = EIF OR "Fabry Perot" OR "Fabry Pérot" OR
FP OR DBR) OR (¥&4k OR semiconductor OR &% OR bar OR —# % OR
Diode OR (E# %l OR (Direct $PRE1 Modulation)) OR ((edge OR i4)
$PRE1 (emitting OR % 4f)) OR ((electro OR H.,)$PRE1 (%% OR

13001F & iF
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absorption) $PRE1 (&% OR Modulated)))) $W3 ( # % OR laser )) OR
"EML" OR "DML" OR "EEL" OR VCSEL OR DFB) OR IPC: (HO1S5) OR
CPC: (HO1S5 or H01S2301/14 OR H01S2301/16 OR H01S2301/17 OR
H01S2301/18 OR H01S2304/12 OR G02B2006/12161 or F21Y2115/30)) AND
(PBD: [* TO 20230327])
(TAC ALL: (B L or #EILE or "Virtual reality" or VR or
"augmented reality" or AR or WAL or “Mixed reality” )) and
(TAC_ALL: (((((ZE K OR EHSME OR "Vertical Cavity" OR "Vertical-
Cavity" OR EH £k OR EHi¥Ik OR "vertical resonant cavity" OR
B OR "vertical light") $W3 CRE A4 OR ®AA OR THA 4 OR T
A5 OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface—Emission" OR J& % 4f OR J&¥F &% 4 OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((4# OR distributed*) $W3 (K 14& OR

feedback)) OR ((4-# = OR distributed) $W3 (HF 4 OR bragg) $W3 .
AR/VR (R 548 OR R A4t# OR reflector)) OR (i E-3 % OR "Fabry—Perot" L0174 % 3

OR "Fabry-Pérot" OR “F#E IHF” OR »4 2% OR "Fabry Perot"
OR "Fabry Pérot" OR FP OR DBR) OR (¥ 54k OR semiconductor OR B4
OR bar OR —#% % OR Diode OR (E#H% OR (Direct $PREL
Modulation)) OR ((edge OR #) $PREl (emitting OR % 4f)) OR
((electro OR H,)$PRE1 (% Y& OR absorption) $PRE1 (&% OR
Modulated)))) $W3 ( # % OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (HO1S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR HO1S2301/17 OR HO1S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

LB AT (TAC ALL: ((#L# or machine or itZEA#L. or Computer or M H or 1001 & iF
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binocular or % H or multi) $sen (F% or vision))) and

(TAC_ALL: (((((ZE K OR EHSME OR "Vertical Cavity" OR "Vertical-
Cavity" OR EH £k OR EHi¥Ik OR "vertical resonant cavity" OR
HHX OR "vertical light") $W3 (@44 OR EAAT OR A4 OR T
&5 OR @4t OR "Surface Emitting" OR "Surface-Emitting" OR
"Surface Emission" OR "Surface-Emission" OR J& &% 4f OR & & 4 OR
“Bottom emission” OR “Bottom—emission” OR “bottom—emitting”
OR “bottom emitting” )) OR ((4# OR distributed%) $W3 (K% OR
feedback)) OR ((4# X OR distributed) $W3 (F4r# OR bragg) $W3
(R 4T45 OR R ET# OR reflector)) OR (A E-3% OR "Fabry—Perot"
OR "Fabry-Pérot" OR “EHE %F” OR %A EHZF OR "Fabry Perot"
OR "Fabry Pérot" OR FP OR DBR) OR (354K OR semiconductor OR E4
OR bar OR —#H % OR Diode OR (E ### OR (Direct $PREI
Modulation)) OR ((edge OR #) $PRE1 (emitting OR % 41)) OR
((electro OR H,)$PRE1 (% Y& OR absorption) $PRE1 (&% OR
Modulated)))) $W3 ( # K OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (H01S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR H01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

LS

(TAC ALL: (#3 or 20 or &% or TH or A% or 4 or cell or
unit or modular or module or element or device or ¥ or
component)) and (TAC ALL: (((((ZEHfE OR EEH/ME OR "Vertical
Cavity" OR "Vertical-Cavity" OR EHFH, OR EHIEH, OR "vertical
resonant cavity" OR ZEHE ¥ OR "vertical light") $W3 (k@ X4 OR &
&5 OR T4 5t OR TR#EN 4 & OR W& % OR "Surface Emitting" OR
"Surface-Emitting" OR "Surface Emission" OR "Surface-Emission" OR

29502 % ¥ iF
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JE X5 OR REF X 4 OR “Bottom emission” OR “Bottom—emission” OR
“bottom—emitting” OR “bottom emitting” )) OR ((4 7 OR
distributed*) $W3 (1% OR feedback)) OR ((4# =, OR distributed)
$W3 (F#r# OR bragg) $W3 (K414 OR R AT# OR reflector)) OR (&4
E-39% OR "Fabry-Perot" OR "Fabry-Pérot" OR “FEHE #3Z” OR %
B3 Z OR "Fabry Perot" OR "Fabry P érot" OR FP OR DBR) OR (%
f& OR semiconductor OR &% OR bar OR —# & OR Diode OR (E#ZA#|
OR (Direct $PRE1 Modulation)) OR ((edge OR i) $PREl (emitting OR
Z4&)) OR ((electro OR EZ)$PRE1 (W ¥t OR absorption) $PRE1 (| OR
Modulated)))) $W3 ( # K OR laser )) OR "EML" OR "DML" OR "EEL" OR
VCSEL OR DFB) OR IPC: (H01S5) OR CPC: (HO1S5 or H01S2301/14 OR
H01S2301/16 OR H01S2301/17 OR HO01S2301/18 OR H01S2304/12 OR
G02B2006/12161 or F21Y2115/30)) AND (PBD: [* TO 20230327])

H At 7 ]

66744 & iF
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