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—Z PO NED ST E Iz, FRIRE, FAROWERETIE DVD, 7Vv—Lb AT 4 X7
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ER L —H— PEERL—F— L b ICmi b TE TR LT, LR E AW E R
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Wb, FiIETIIav I T 4RI ST 4 AT, L=V —=FT 4 AT TN—L AT 4 A
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R NI RS 3 8 5, 2, 1961 £ PAFranken 512 X - Tfrbiviz SHG 5
BRI E Y, BUEICED £ THAICHIZERENRIT SR TRY ., HEHShTWS, £/,
EEBOT T 1962 F12 JAArmstrong 512 L o> THE S - HENIFHFE S (Quasi Phase
Matching : QPM, LA QPM & 54) %, MU/ Lv—T ¢ v ZJAMZRAZ & TIEEORE
BTD 7 VT 4 INAESIC LD EEAEOHERP AR TH Y | WREHE T DI
M TERORKRT VIV dy ZRIHT 2 2 LN TE D720, @R RAHEIRN &
LTHIfF SN, Lol HBENAREES 2 BT 2 ITITIERIE L 7RG dh O NN S um ~ 3+
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BEL 720 FEREIZ KA TV RN T,

1980 I Ao T, AP EER L —F —D @ /{bIz L W . QPM-SHG 7 /31 A (L3R 82
e TR DNIER L 7p otz ZHUC KD RS, K 2 V72 QPM-SHG 7 /3
A AL DRk, HEIORAEDTE S *Y, QPM-SHG |2 X 2 3 BA MBI X I A iz
\FCHIHE L7=, QPM-SHG #4#+ & L CiZ LiINbO; (LN), LiTaO; (LT), KTiOPO, (KTP) 72 &
SRS EAM B EITHV Oz, KRS, LN X AT ERBEE O F M & 5O IERIE O P E R dys 2 FF
> TH Y, 50mm £ & #5yfilE LiNbO; (Periodically Poled LiNDOs : PPLN, LA F PPLN & %
) ZHV 72 N YAG L —H — D RZEHIC L D CW2TW fk e 564 9, B LU 61mwW H skt
RAEDPHRESNTND, LOLARAS, PPLNIC X 2 E A TIE, REXICEL vFE S
NWDHIRINEIL O, 5 W BIBIC L DAL ER EORBENR D =, ZOTw, @EiREhE
(200~300°C) °®"iz L 2 RIREMRRSX DT AS, 2B 2e i RS S TN O 3 BLR
Th D,

FR U7 BT 720D FiEE LT, QPM-SHG 7 /31 ADE{L TH-72 LN, LT I
WY, KRl Mg ZIRIN L 72#0BEATE R S, 26 OB 2 FIV T 208 SCIR T Rl B AT &
QPM-SHG 7 /31 A DHFFERRFE D EA L 72 0 | FTLWEFEIZ A > TE TV D,

ZOHTH E VDT Mg #I LINDO; (MgLN)IZFERIE ERs K& < 9, FEEE (~320nm) *
THER L, BOMDEHREREZ A2 O, BRI EEMEIcH D, SbIT, SRz
HER FER) MEWD W (KEE CONMKIEH AN ATHETH 5, 1996 4EIZKN HITE
FEIINIEC X 2 JE #1553/ 5 dis Mg ¥30 LiNbO;  (Periodically Poled Mg-doped LiNbO; : PPMgLN)
OIERUCHID TRREH L, HEEFEEZER L TS 2,

L2 L7235, MOLN & LN <0 LT (2 ToHfR I HEp R 2 (BRI HIET 2 2 & 38 L < |
B — B AT U2 i@ i O BRI i CORMELIL 3.7um?, auFR—1 7%

WA TS 48umfRE ¥ TH Y  MgLN O 7 2 7 11 o F— & — D43 F S s BN 2R D T IR
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T - @R UAMC b mt ), K3 X b @WARE D | mWEENE, BEVER 8
FTond, ZNHE2EBT L5 —DODOFE L LT EE LI FRRZ VTR AR (5
(T BB @RI AE) W L— IR R AT N ADBRENE I TH D LB X T,

ARFFED HIX, IR ELE L TRWRT v V& H 325 Mg U1 LiNbO; 244
(2B DM ERTE R 2 A L. @z R m I RAB 272 QPM-SHG 7 /3 A X % B
FL, ERLICET S 2 THDH, Tk, Mg ¥R LINDO; R EHD 3R i #is A T = X 1 % i
L., BB EL Y 7 I 70— —THllT 52 LiIck v ER IS, EHIT
B CRET DM B R 2T, L= —FT 4 AT LA L—P =TTz’
Z—%F L& T2 RAR, B, Ao A INLHERICRE S5 M SR 2
ZLEEMEARE LTS, AR OBRICEY, L—Y—F 1 27 A OB KDINET
DEEHIT, Mg, BEIE, ER. T, B, BhE. BE KEE, =X =T A A,
72 EDE~OFRFERBR I S D,
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W2 BEIIARMFEDN— R L 72D Mg TN LINDO; DA FRIEE A T = R 1 & JER L 3L X5
REVMEDTRR 2R 5, B & )L 7 B JE #1553 iR SO 1E D FFEIZ D WD Tl e
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— D WA T & DB Z E IV AERAINE L RET D,
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KOG BT JE I AR AR IS A ATIARGGE S D,

5 4 FIIE MR SHG 7 /3 A % W2 88 a5, JE /MR
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ARETIL, BENARRES ORFE & R 2R~ BHUNAREE S SHG 7 /3 2 & 2814 2 JA
ILEROD FE 7 T XA L, ZORE AR5, I 6T, IEREHTFMEIOMRE % Mg
L. b 2 IR B T Mg %00 LINbO; (MgLN) % 334R L 7= ¥R A2 3k~ MgLN &
FRR IR RIERTORA N = A LB 5 E R SNDARE—TERD A T = X L% 08, L.

71 MOLN % F1UN 2 ST L X B REINE A 4T 5.

2.2 #RGIHEES SHG T/ R Z2RRT SR IBRERRZ AL
P AT

BRI L —F—13, R 4 DR Z I NRITE D | R 22 OF &Rk
(CEMT D, ZNES EHAIEAE (Second Harmonic Generation : SHG) & IFECR, [X] 2.1 TR
BT 2,

R FEM BN L —P =2 A5 & &l L7 ED, ZOBATGRITASE
LIS, ASEOmMREERSY (NS ED 12 R, U3 K - - - L2500 BNEEh
Do ZOEHRITOTT, F _mii 2R L <RV I Z & TSHG b5,
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HSELHETHDN, FIMEBTOMNAHES ITREETH 5, MELOBEEITIE S 2B
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ELAAREE S 575 (Quasi-Phase Matching : LLF, QPM) (&, 1962 4£{Z J.A.Armstrong 12 &
ST\ IN D KRB SRR A TERT 5 2 LI K0 AR & SHG YRS =
ZMET D HETH D, QPM I, RD & 5 RFIEBHET 6D,

1) BRSNS BT O ERTTRETH D

2) MR BORRT VS EFRIATE S

3) RKEEDOBEMAEEZ HZ LIZL VRO E L BIRIZHEAETE D

QPM (Z1EIX] 2.2 \ZoR L7z & 9 ISHG Sh D o3k 57 0] % JE RO SCiE U 72 JE B 0 i SR D FE Rl s
WL 72 %, SR DTS ST W ARATF S 2 T2 0 B A5 1) Z JE R HiE 45 2 & T
SRS R A AT D

R SEE T b

—p,

B ! FoEER
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A S48 IR BT
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QPM % FEHL$ 2 A WA 1T 2 DD FERMER DN D D, 2 2.1 | BRI IS s & /3
v RIS RRICHR O Wi 3% % 7R,

AL BRI SR SR | I 0 W SR & 2 S TELAZ T 2 K9 I TBRR S VT2 B BRI 1 0 MRk
END, SERBEICAN ST R 4 O FARBIE M MR L 0 BRI 2R L e 3
D mmEIC ARSI D, Z0L & BARNK. B mmEORER. RIS SRR s E )
PMRTE S AL, A ITCER BENICE UiAD b d 2 & TRVMRIRER A @il 5 2 & TEd
FEMLHZ N TED,

23V B A5 & D JE 22 05 AN R W JE I R CER A T S D R C o 20 GBI
RS D BT AR NAS BRI A i OO R 5 1A AR A S 5 5 72 9O M SR R A A T2
B4 5121%, W7 A7 N ORISR EEE O RS LA TR CTH D, MRz E 13
BRI & RIERIC . AR, BB @i O, EITENOREIND, EAEOE— L8 EHK
FI 7 ~EEI 7 n o E TR CEEAIOREARE 2 AT 22 LN TE L7, BT
K0 bEHNOEEERIZERTH D,

x2.1 ARSI BREOHER
gf&ﬂ%fg ,{)baﬂ
DB RER S & Bgﬁ%%i Eﬁmm%(ﬁgﬁm,ﬁwﬁﬁ)
70 b R E EFE—LEBsA

IBRERS | BI/AY ERE @BEI/0~%IY)
DB RERRZR
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e ERBOWRENTE
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IR TF M B 2 IR T DBRICEHE L 2 D DX, mh RN AN A BT 5 - DI m
WIERE R FERZ AL TND 2 L, BEERRICBWTHENZENTHL Z LBFT 6N 5,
EBIT, BmHAEEEHBICITEWVEDEEZ A LTS 2 e, BOWBVEEMEZA L T0D Z &N
KobND, K23 1T@EmiEEk (W) & MR GFREETEH) OREZ =L D
Thd, RL— hRMEO BBO, LBO, CLBO (XA Nk (200nm LLF) & CEibFEEA L
TWDHD, I FERPMELS | SR RAWIIIANETH D, 1ERNOIER SN TV
LiNbO; (LN). LiTaOz (LT). KTiOPO, (KTP) ®HT LN IEmE\W IERIZEFE S & = 300nm
ITEETORERAMEZALTEY . ALREREHMEIO—>TH L, LLAanb, Bk L7z
F OIZ LN TRk X0 FHE S D ARIMEIL, & 2 WIFDEHREIC K o R LEZR E ORE
D&Y EIREIE (200~300°C) 12 & 2 BIEMFR AN 7oAy, =i fs T2 E e m Rtk
155 Z LIZREECTH D, —J5. Mg B LINDO; (MgLN) (% LN & [AZ 0Bl & & ErEbE
B, S oICENEEBEEEZ AL TS

PLEX @R, @D O EEBEMELE U TEWIEREEZ AT 25 MOLN 13585~ AT~
R LIRME Th 2 2 RS,
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2.4 Mg &N LINDO; [ICER SN 5 FH N 18 R EREE

Mg #&00 LiNDO; (MgLN) 13K & ZRFIERUE T ES & MR E CodEtaa L Tno e
A~ THA~DOEE, SHOOWREHMEL L L THERMEITH D Z LvREhi,
YR~ AT RIS B W TR RICH R AT 57200 MOLN (ZER S 2 J& 55 S s

EIZDOWTIRR S,

— AR R AR T, BITRITE RIS LTRSS E L L, BITso#E: b o, K
R E AL, @R ERESE LG, AR, RREORTRIIR RS20, BEhZR
WS OEEITENENRELRY | AN 7 T D T EICHRET L EmIREIFER A B0 IR L, #ER
W SR X RN R AT 5 Z LR TE R, AR & @il OMAD « 3 5 fEl T
IR FRBOTF B LB SED, TROLOMKERS® 5 2 L TRAET DEHFHKITS HIC
n OFARZENE U CHA & Sl oA 22 TRCRMME 25, ZhICk->T, millil
(TBOE P2 AR L2 N D RBIRICEHR SN D 2 LIl D, AK AR L7z QPM Toh Y . QPM
% KBLT D 72 DI B Sy SR A W T = R L X — (A7 R, EB RGN HRD D Z 3T
D,

w3 = 0 + (2-1)
ks = ki +k, (2-2)

ZIT, ol3AAEE KITEBETH D,

F Al gE . (SHG) TITAARK O AAPSE., Ei B2 o . k. SHG O H ., Hillh &
Zamne « Ko &TH &L A(2-1). (2-2)1F. wsue=2on ksue=2ks ETRTZENTE %,

S5, EEERFANCIIT DAEAESG S AKIZ R D QPM TR & Z 45 43 s 1 A
ERIHTHZENTE D,

Ak = kSHG - Zkf = 271',/1\ (2'3)
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K (@23) 5. SHEEERBAZKO L 5 IREN 5,

A:/lf/ 2(ngpg — ”f) = Asne/(MsHe — ”f) (2-4)

A FFEARIE DAAFHFE S | Asne 1E SHG DI &\ Nspg. Np 1E SHG & AR DJEITHETH D | nye.

n¢ i< MgLN Ot /L~

A ¥ —DXINERDOEND, X241 SHG JE & 0B L SN D0 IKiE

JEH DOBALR 2o~ SAMEFEAITITAE 3um LUF . F AR AT 4pum, SR EOEIHEAEICIT

JAIH Tum O JE 53 HiR S A g 2 MGLN (SIS % & & N ETH %, S5t s 8 B O VRS B2

IZ MgLN @ +Z il
KA =y Fr i

EER s S AN

e S5 BMEMICEKFEL TWD, BIERIIZ+ N VYT T77 4—&
LXVEmRENDTZD, 74 b~A 7 OIERUEE CTIRE D, 74 b~ A7 X

D, 77 e kE (0.lum~0.2um) TERISL, 74 <R 7 EHO

FTHUL SHG 731 ZADIRERIFH TGS 5 Z LN TE D,

10

9

8

SHB R ERE#A (um)
=

/
/

300 350 400 450 500 550 600
& (nm)

2.4 SHG ER&EDBREEHADBE R

1 R QPM 28T 2 FERIEMIENFEL d 137 — U =HRBURBIC K VKA TE A BN, a

V3 S S A 3

B DRI ERL

DF 2= 4 —be (UG & FEREIOLLH) | di 1T Z BN Z V235

TH 5,
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LA b > S8R5 1T MgLN 53 Bk SRR ME A3 18 OO 58K dE AR f (S F8 1T D FpitE & 13722 0
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3.3 HERDOZEMB - FERIFIE & ERE PO HNHI

G M SCHRTE BCHRE D 38 B & 7B SR P T oD at R ol I 703 K T R ) 0 0 i SO i i o D A — b & 5|
SRITEWVWI AD =X L ZIET, Y IAZEMIZ X 2 FEENO 22 MM, FEENHE 1 2
TEAT & 2 FEBAD RO HIE . A MRS 2 — LIRS & 2 # AR T i) —C JE 1) 59 Ak S st 1 D
RIAFEE) — AL A RRRE L 72 RSOV TR D,

3.3.1 #EYAHEAEMIC & 5 FHEEDZE R

BV AT 2 Z2 RIS A 2 72 DL THR 0 A - FEAR A FH 7 R 30 90 W SR AR I D T IRTE & $R 58
T 5, X342V IALEMmZ N5 E OOMBSTE R OB i 274, X34 (a) (b)
FEEMRIZ I 58, X34 (¢) (d) 1F—>DEMIEMIZ I 1T 2B &4 0 1A 7 FE AR
DA E TR LT D, s3SI Rl 0 38 A2 B0 A JE 3 BE AR 0D HEIA TR CRHV VAT Z & TREMRE
TR DO AREIR I MRS RS D 2 & 2l U, 2Ry (AIEEME ) DI/
iz HHRME LTRSS ED 2 ENTE D,
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R 2
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JEMIEMZI VAT FIEL LT, Vey by F U7 L RIAL Ty F U IREITHND D,
7 UHBIIREINSA Ty by F U TIEMILN Oy F o 7 L — R RO TELS FTED
WV IARRS Qum L) 2G5 2 LEELY, T2 T MM T T XA~ FOGHEA 4=
> F 7" (Inductively Coupled Plasma Reactive lon Etching : ICP-RIE) TH ¥ A B B AL & F
Pt U7z, B — 72 A MRS i g 2 PR T 212, BB O BE 2 EflCHlE T 5 2 &
TR EN D, ZDTDITIE, BES EMICHIE S LA R Z — VTR LEER AR T
5o IBIT, =y F U7 L— MOV MgLN FERA~EWIRIABMR N Z — 2 (JAE S 2.0um
LLE) 2T 21213, BEWL TR MXFZ—2 (BEE25um LLE) BRUETH D, &7 AT
oI/ mF—F—OMEEZATHLVIA MRE = EREBRT HITIT IR LT A SBAL)
ThoH, | MLUVAMIEEED | (R 365nm) & AW CEIMRBENT H7-dic, T A
7 NEED@ENRY — TR AIRE TS D,

Ta EMAMIES N3 AT/ R=F LNV =N IRV VA A= (LY R MEE
25um) IR L., TV = v 7 RS A FEEIRAT RGO ICP-RIE £ 4 FHUV TR D A 2~
JEMEmE 2 +Z IIC/ER LTz, ICP FIA =y F U7 a2T 26, =yFrr7b—h &R
HACHFET 2 ERNTA—=ZF HWAMH, HAJE, ICP Y —, NAT AU — FiE
WIRE . WEBIEN TH L, =y F U T HATAr & CFs W5, Ar 75 X~ THEIZ MgLN
ZHID , CiRgIET AT AL LTHEMAL, =y Frrankb0 RIS L, JUSERME LTL
AR MILN O F o TE A RGE L, IR BICF TS, e, TRAREIET T
JL— b, BRI, =y F U VRO ESE LY KIET I DICEHER y F TGO —
DTHbH, HAFESE Ar: 48sccm, C4Fg : 0.5scem & U CHiH 21T o725, = v F o 7% D
LN U = REPE->AIZRY, REPSMHS =y Forrani, Bl 5Em 2 — DA
FENEL LN O v F 2 ZHENIAN DI Ar HAFTERBRE L TWD EEbhb, £ 2T,
H A% Ar=70scem, C4Fg=0.5sccm ICEFE L= & 2 A, U =/ ElH CHRAE Lz A b

., moF U HEOERNBIER SN, Z0OLtxDLIY AL, /v R—7 LN OER T
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Bz 1nBGonz, ZOLEDAAL 20T OB HHEIT 60%~70%TH 5, MgLN FEAR I
X 2.0um ZHEVIATTZDD ICP RTA = v F > F 51T, ICP /ST —500W, /A T AT —
100W, FESEMIEE 15°C, =vF 7 NE0.7Pa, =y F L VI 710 3 Th D, =y F 7
BOBUWFLL LT, LYA MBIy F UV RISERM ZBRET D707 & b o E8ERbE

# (20 73D ZATV. MRS K D0 tEi TRRREOKE L VA b EBRET D,

3.3.2 FHEVEIE/NILRIZ & B FEEVOBEE R 1E

SRR CHRTE RRRF D FEBMTRTIER L 724 V) IAZ BRI & 2 22RO IN 2 T RERETAY IR 2347

MTHDHEBEZ, TNETICRE LI VIV APIRICEE FE T % 120 D7V ZPTE & Hr 7212

=2l

Jiin U U Time 7 Rén U UTime
T Bk

(a) (b)

AT SRR S AP B 21X 3.5 (b) (TR,

X 3.5 DBRIFARD/ILRKR
(@) #Ek  (b) FEEHIE/ LR

PEFE U T2 ENRIE S ZPTBITFE BN E AR IBIC IR FF S 5 2 L3 TE | FEE A A 2 F)
M35 Z & CHREEFTORIEEREZREET HZ LN TE5H, S HIT, MLN TlEoiRi s
JERR & & b ICERN 2 B A ALk T TEREUEME T L, o MsBEER 2 Tl 5 2 & T
FRSCERDME AL U, R — L3Rk T 2 28, FEEAHIE SV RN SR & JE R 2 1 5 TR 0D
BEZHNT 2B EZAND Z L TRT LEESUEZ A SE200R 2 b0, Thvae LV A
TR0 IR LA 2 2 & THEPUR T 280 L. 9B ER DA — TRk 2 Bh 1k L CHT
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WD IRIARTE R &2 A5 Z LN TE %,

3.6 (TR K DT, FEENAE L R PTE F6 K ORERIIE (MR SERTZ A 3 5-9° % %)
w R T M EERRF I 2 Pl U7z, X 3.7 (2 [A— 7~ b 2R D B FEVINTIE AL L 7 J8 1 2515 S i
HE (+Zi) OREGHRRZRT, Bl Lz X 912, FEEEIE LV 213 MgLN OHHUER T %
Mg 57200 T <L BRI TV D 72D IR OBEAEIC L F 5 L TR Y | RO
ERANKERER R IR E < B D, FEEGIE OV 22 K 2B A THRA RIS E
T, TR ERIBFHCERENT 2 & oM RITRE S D, —05, MBS TH BRI AR
WD & HMUIM AN SN D T2 DI RITE AR < 22 %, [RAl—7 UL AKZFNL TS
I ERDTE AR ENA L X 3.6 DPFTEOQ, WIEOIT0MAESTERAE < | BRI
FERTERAN IR T & TRE—PEDS R LT %, IIENC X 2 0 M SERTE R O IR & 3 S iR oD 1)

—IERE TN D DITIEQTH D Z L 3D,
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3.3.2. 1 Z\HIE SIL R ERZ D /X)L R ME

X 3.6 OO E VT, HIPER OV AlE% 2msec, 5Smsec, 10msec, 20msec, 100msec
LB Z CTEAHMOBE 21T > 72, 7SV AWEDY 10msec LA EDSA | ik M & B RHINEG B
DAy N OEME T ETARAE L, BEEMO—HAHEE L, 7SV AER R
2B Z L TRAENL Rolclew L Bbing, —J7. 7V ARBNENGEI3FEEE (INEL
B DD L. ISR ER T < 72D S MRBCESTE R OELE & 53 ik SCER D B — T Ak
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D2 ENboT,

3.3.2.2 FEEFIME NILRRFZD/8IL A [E bR

3.6 DWEQE FHWT, »UL A[HFE% 15msec. 50msec, 200msec & 28 x THERK L 7= B #14>
i 5 i DO W T B % [X] 3.8 12 g, 2SIV AMIRIEER < 72D & N EARIZ L <720, X 3.8
MHH DD XD ITHERNES THOMB RN S L7 W E TR S, B RENK T 5,

&0, JEHE M EED B — b D B v A BRI 15msec ThH o 7,
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3.3.3 EEEW/N\Z—UHKICKHEFREPDHIH

TN ETICERmEBM A Y — BT < BEERIZ Ta BEAMIES L TW D L 72> T
Wie, 3.9 (a) (ZRT KD MR CITE R A OB 2 T, BB AR 2 A SRR
EMBEIRRE L, 03 &3 2 8 BB T O MR RI3IE < | SR R =N E L D,
SIRBHERR RS AR E T D 2 LT ARG S A — (b L, BRI TR HE)
HEONTY X u & SHG 731 AOMRK T ZE Z LTWe, Tz 572912 3.9
(b) @ X 51T M s o = 6 T Lot 1) U 7 B AR A B D) B | R EE AR A 0D A AR
i S5 2 L TRIEEO A MRS — BT 5 Z LR TE D,

(] 3.10 | BMRZNZ == 7 LT RWEE LRREEmE NS — = 7 L
Doy HRR 5 H I L OEBN RO RN i %~ T, BEEME Y —r =0 7 LTz
B IR B O BB ERDE P T D T2 DI AR AR R L. o5 125
MR R DSBS 720, ZORER, FROmE N7 IS L OEAR DI S5 18] T oM SR A A ) —

FRE AL, BRI FAET D, HWEEME Y — =2 7T 5 2 L CHTEER O 5y
MR 2 SR IE R S § 2 2 & A TE |, ZAVE TR L Wz EMRT v D IR
BT STV W2 DI NERIT AR LRV, £ ORER, MBI S 7 T

(ZJE R SR 1 2 RIEFEIC ) TR S5 2 & T& 5, 310 (b) K ViE 1lmm OE
SR8 — 7 B R SR A TR L L W7 1) C o3 A % R T 70 VA SR & B 5 2 &
NTE D,
7k, WEEM NN — U AT S 2 LT+ Z do B BRI EmAE VD Z LD
TE DXV | MR ONE T 10 O KIE RIS IIR &2 T 5 2 LN TE T,
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3.4 RBHANHBREMEEDNDKEIE—t

3.4.1 HBARLERSERE (BH 6. 3um~8. 4um)

R UTHE Y AT B, FEEGIE IV 2P, B Y — o & R &~V A EAHIN
IR UL RETFE 6k 658 A E B 0 WS s 18 O ¥ — ok 2 77 72, MgLN (28T
& 515nm~565nm Dk AL AT T D MR A T 6.3um~8.4um TH D3, Z 2 Tl
W& 542nm DRk IR T D A MRS (7.38um) O REnFEE — L O R 4
D,

X 3.11 |2 JE #A 5y M iz Mg A0 LiNbO;  (Periodically Poled MgO:LiNbO; : PPMgLN) (LR,
PPMLN &%) {ERI7 Bt X 70 —%7rd, HMRIE Imm 2 Z # 5mol%MgLN #f it 2 1 L
72o MgLN ®+Z Ml Ta % 100nm 32 (@), W2, 7+ NV VT T 7 4 —TIfRLY
A N&ENE— =7 L, ICP-RIE 251 THE VAL S EM 2 + Z TR . ik 4 48
DABEABMOE FORIIEREIND LR Z—r =0 7F2% (b)), BB EREE O
TERUTFE B SV 22 XD L EH OV ZAEFHINE 2 vz (o), BAFEINSAZEINEE £
5kV. 7L g bmsec & L7z, FBERAVNKEOEARIRE 2 BT 25 2 & T, olpOisBEER MK
W Dm0 D, MR % 1200C & L, BREMEZ B ko7,

X 3.12 (ZESL L 7= PPMgLN  (JEH] 7.38um) OWFi G E 2R3, /MRS O AR B E Tk
ALl 2 ST AP EE . 60°C 7 v A (HF : HNOs=2:1) {2k ¥V 10 =y F v 7952
ETAMHME L7z, X312 TREND L OIC+HZ ENHIERS 0.5mm (L E TH—RT 2 —7 «
— a2 AT 2 JE M R ERREE MG DAL TW S, JEH T 1 O S0 iR ERE ORI 1 Ik QPM-SHG
MELT, Ta—7 =05 IZHIE Lz, H7 27 vt —&—Os B a7 7l #7285

WL E SV ABRANNEEZ WA Z L THEE~DOSWBKIEOE@EZGIEL, Ta—F ¢ —k
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0.5 ® PPMgLN (&A1 7.38um, & & 25mm L b, 08 11mm LA 1) & KififE>8%—IfF3 %

Tl LT,
Ta
Ta
LA EIRAEE
Hm ia—EiE
]
FEENFIEN
(c) qu"%ﬁmpz
BILAER
TiEmET
K 3.11 PPMgLN 870+ X (FE#i 7.38um)
O e
i 1 }
DO lLmn |
[
Imm
I |
{1 A
-Z surface

3.12 FEfANBREOEEESSER (AH 7.38um)
49



3.4.2 FHREAARERSBRE (FHS. 4um)

JEIH 5.4um OHE VAL EM A TERL L, Fakadt (490nm) F8A4 A S0 Y —1k, &
JYb (28mm, 60mm) ZfrEt L7z, JEH 5.4um DR RUC K& U R 980nm ik L —
Y% Ao o T NS 2R O/ N EF R ECIRR BT 5, AW 5.4um D4R RERTE R T
%] 3.13 1278 S 47248 H AR TRt L7z,

AIRET CTHW =B Z — LT O 3FEHTH 5,

1) # 0 IARES 0.6pum, AZFEME 200pum, 500um., FHA/EFE 28mm, 60mm

2) #EV IAZIES 1.5um, AZFEME 200um, 500um, FHAVEAE 28mm, 60mm

3) MV IAHLTES 1.3um, 2ZZEME 800um, MHAMEHE 12mm

FAEAERE 28mm TiX, 227508 200pm, 500pum OUNF I b A8 75 5B 55 12 JE 55 M S s 23 ik
Shiz, L L, MHAESEMEK 60mm TIEAZME 200um, 500um & & (242725053 2 JE 3 oo i
BRDSERR S V7R o T2 IR IR AR A AR HE S8 5 72 012X 343 1SR~ & 9 IS HE oyl & i
B TRIMEE MR Lo, ZORR, BRSEIT 5 2 & THRFK 60mm (27 o ToHK
BRI AR L. BRRAGICHED Uiz, —0F, EEEMEDIC X5 RITGE 603, 2EHIER
BRI E 720 RRIBIZTE oo Tc, S HIT, Y IALEMOVRIRN R 2 MEE LTS, 2R
TR/ ol WZ, MV IAARRS 2R T52 & T, FFEKE 28mm, 60mm (23 TH
MSHEFE RS AR TH Y | FT-BEERIKICDT > TRER T ~DO BRI T & 72 o
Too RRIZAROERITEMIENENZ LICED DB 2 B D, FEEINE L EMRNE DS 5K
WA A L ET 2 BN R E <2 | EmENIAL 705 & EMEFESHRS, Bt L —v
a Y SEAL U COMBCR O A 2 Bl 9~ 2 L1272 5, AR 5.4um 8B\ T b MR O A2k

(Aum LAF) DR EARFRTH D,
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3.4.3 FRARLERSERIE (B4 2um~4. 3um)

I 4.2~43um OIRY ABERIATEN L, B 456nm 07 (136 564 A W E D 19— (L e
B Lz,

(X 3.14 D8 Y A HARLEEMR I & 2 A MR ERTERRIC DWW TR %, M 314 1R & 9 12
WEGERIE a2 7 N a—T CEEE & DI OOEM Ny K —ktOMIZ B EmNI R S
NTW5D, FENE 4.3um, HAMFEREIT 12mm, #8VIARESIL L4um Th o7, EREIINH
TUANT Ny 7 O ST T ) T A (% 610 0 )R 10k, H ) EE R 2mA)
M Lz, BEEEILE3KY CGEEEIE UL R) | BERKERIEIL 2mA & L, 7L RIET
2mec, /LA B4 200~1600 [A], /b A FRIE 10msec, HARIRAE L 120C & Lz, Tk
&, MHEERESERICHI 5T, Bk 130pm O 53 HR SRR 35 5 A7z,

B 0 A B B 1 & FEERIE OV AFIINC &0 807 0 MR R &2 I35 2 & T4

MRS HATE 130pum 2355 H v, fER D 60pum (2%t LT 2 5L b Kiffgfb 2 28 L=,

2um
VAV

«— 12mm —

X 3.14 #EHEES
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3.4.4 ENAXRERSERE (EEA 1. 78um)

JE] 1.78um DIE Y IALEMEZ TR L. KA GEARR & @il O FE B - 354nm) & A
HE W IR OB — (b, SEIRILK OG22 B 22 o7, AY 2um LT OEEHTIT 1LY
A NEREAL 25um Ll L) BREETH D=0, LIUA MNEEZE# LS LTV ARJEWEMOTE L
ERIIoTn, AV a— M IRV YA b 65ep 12k L, 7000rpmX30 S CTHY | LA
MEEIZE L Z 2um TH 5, LURAMNEREY A Ry F o 7 E&%EBE L T, ICP-RIE ZED
Ty F U EE ARG LT 3048 Lz GEF O v F o ZEEIE 60~70 4y), = v F o 7
[f] 30 43 T45F 5 4172 MgLN JEAR D HE D IAATE XX 0.6um TH - 7=,

VESL U 7o 3 8 98 V) A A BB AR & 2 O TR 1.78um D MRS A & Fr et L 7c, A 3]
T, BGm (X ) OREPIEFITHS | FARREEN R 1220 03wz, Amo
R A D 2 LMD CHETH D, A 1.78um TR 10 O/ BHRIE A 0 A3 7=

(ZJE BRI O T RS IR T 2 E TICBE DI B RIE I e K 1Tum Th - 7=, £ 2T,
BT 10 D R 2 039~ % 72 O FEHRE 2 120°C, 100°C., EINIE TR 2 J BAhIAE L 2 (14 3.15

(@), W& L2 (K315 (b)) & L THoMminPnisz g Lz,

2N
il 10

f_
BT \] \IT.me 35 \I \I Time

(b)

X 3.15 EFREM/SILR KR
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FMRIREE 120°C, FEHIE OV 2 TR LTS5 E . BOTMOKRESRBENC/ Y | KR
RS IS DR o Tn, — 07, JERIRE 100°C, JE@E VA TR T 5 & SR LS 30
~40um, FHAEAEHER 10mm O¥— 722 EMI R3S Hiv7c, 20 & & O EBEIT-10kV,

KREFEIE 0.6mA, UL ABEIT Imsec, 3L A[E¥E 1600 [ETHh -7, I D&M THMN
RATERR D FFBUNE 2 W38 U 7o, A0 MR 20pm B2 EE O ¥ — TR R 3RS C & 72038, /3 M S 30
~40pm, FHEAEME 10mm 23— OREICHKT D 2 LT TERpo 72,

JE 1.78um & KEFEDDH—IZZE L TR T 27210, HYIARRS, Bk, &
EEENEERBERTHD EBEZ LMD, VAR L, BURO T 18 2 Tl 0.5um AN
FRSC. B 4um DL ED X5 ITHE D IAATR S lum LA EOHR V IABERIEAK 7 1 & A D3 S
TR, HBV IABRTRENIELS 2D L BROB AL — 3 VAR R D707 0 OB
FRENIH S NS EBZ BN, BHRERSIEY 2872 b0 7 0 AT 52 ENNEL R
% o FRLEE A P SRS OO ARG 03 A3 AR SR DY) — AU R B A 35 KT 2 L AVE T 7.4pm DR FY
THHINNT IR TN D, ML ERGRO T R EERGIE O Fai iz X0 | 220 U728 S iR oo 25—
BN FERTE 5 EEbnd, £, ARG CIIEREBEL 10kV & LTHY | bk E
B Vg=2kV (2kV/Imm@120°C., 1mm HEAR) ICHA_TEVMEICRE LT\ D, RE - % il

B9 2% 2 & TR OMRIRE Z2MEl T 5 LB 65,
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3.5 TELLHA AT A D B #5518 R ERiEE 2 Ak

TELEALAL D LiNDOs, LiTaOs 13— BARIFH K O LiNDOs, LiTaOs (& kb~ C oy i s B il BB SR A8
<. —BUERIKAEK LINDO; 23 21kV/mm (2%t LT, & HARLAL LiNDO; D43 i S BB E FE S %2
NO UALLT, H5WVIETHRE IR & @t ST 2Y, EERRIEER MR 2 & T
IRFEERVING X 2 MBS TR & 72 0 | I A S A S 2 TR T & 5 2 & 3 ]
s, EbIT, Mg ZiRnd 5 2 & TR & FERICEmmatEz A9 2 2 &L CLE
L7cmzh® - @b REEHRA EBT L2 LN TE D,

IR R A A B L LT Mg WRINE HLAREL LiINDO,, M i RA#Z A& LT Mg
WINELCALRL LiTaOs & VT, R Z D 5 MR & J8 0 St it o B —{k iz D

Tk %,

3.5.1 Mg ANMTE LA LINDOs ~ D [ #A 9545 Iz Sn 48 & 72 il

Mg FINE e AR LiNbO; (Mg-doped Stoichiometric LiNbO; : MgSLN) 1%, Mg #RIN—Eis il
LiNbO; (ARG SC Tl Mg #shl LiNbO; & L < 1X MgLN EFES) Lo bW ERE B L. i
AR TN T2 IR B T 5 Y, MESLN DA M AT IC L 0 . SRIEEIE,
INRIINDEIH IO CW RIRNFEBLTE 5 Z ERWIRF S 4L, I S £ S E 28R C MgSLN
DA B 2 BRI M THh T 5, 2001 4E2416D T 1mol%MgSLN o J& 3 454 K i
O ANE I 30um THE S, FRIAHD SV AFEAZFT-> T D Y, & 512 2003 I IEH
20um O ESTERRIC & 0 L WO IR ELL (dsz=42pm/V) 235 S0 T 5 O, FJE B T,

VTE & CIERL L 7= 1.8mol%MgSLN % WV CJEHI 7.8um 2 EH LT 5 D, L Lans, ¥—
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PEICBE L T, (CAREEE L, AR OREORR LY | BEEmEICIDWVENR 6N TE 5T,

MgSLN (Z351F 2 ¥)— 72 JJE 1 oo MR SRR D T RS AR DS b > T, B U 72 JE AR ZS T/ S0 A BB Sl

=/

%% V2 1.8mol%MgSLN ~ D 5L JE W 3 iR D ¥ —{KIC B L Tk~ %,

Mg FSINE e AL LiNbO; (Mg-doped Stoichiometric LINDO; : MgSLN) (%, i i imee:,
B L ORGP B TH D, LorL722A 5, MESLN 1% Mg iRin—%E
AL LINDO; (MgLN) & [EEEIC, /v F—7 LN <° LT IZH R T ing E A #4252 &
DEEL <. BRI KR D IEMRT 2 —7 ¢ — il Lo 72,

MGSLN D53 iR R A F1 = X N EfF T 572912/ > R—7" LN, MgLN, MgSLN O &E5FF
P (BIREEAHE) & Ml U7z, AR Lmm® 2 o Vi fEMi % Z i/ > K—7" LN (0.15mm
J&) . Z # 5mol%MgCLN (Imm /&) 35 LT Z # 1.8mol%MgSLN (Imm &) O +=Z miZIEAkL L,
BRI % § 5 BB A Mk (BiR) CTHIIN L7, X 3.16 ICHIINEE & i iin
R 2D EEFE M OMERE R %2~ T, (@ X/ > F—7LN, (b) I%5mol%MgLN, (c) I%
1.8mol%MgSLN D5 THh 5, /> K—7 LN OE . s fEE R (20kv/imm : [X] 3.16
TIXFIINEE 3kV) ZiEZ 5 L ERATiAL, £ ORERMEITHED L, BT D53 R
DT T 5 L BRMEITE 2278572, MLN [T/ HAREE S (3.9kV/mm : [X] 3.16 CILF]
INEEFE 3.9kV) IZRIET 5 & AR SRAUZ U 2 D% BIROBA TR S o T,
MgSLN & 73S xR EE S (3.5kV/imm @ [X] 3.16 CIXHINEIE 3.5kV) (CEIET 5 & [FRFIC
BIRAAUL T D, D%, BIROBWDIIR bl oTz,

— MR, SRERERICI T D/ MRHRIC X D B OB BN LN ER & RE BN O/ R TR

. MR LT-mfEAE S &35 EBEEM R Q 1L, Q=2Ps XS (Ps LB/ OME) @
BURARE D S22, (@) DA, /v F—F LN @ Ps=70uClem?¥71 S5 E LT, 9 1mm* D
IR IHRES &2 TR T 2 72D OB &L Q=0.7uC TH Y . BMEENOELN-Ehi& & I1FIF
—# L7, —FH. ) BEY () OHBEAE. MgLN @ Ps=80uClem? Nzt LT, BEMRAIFED

10 fi¢ kb0 SHBECRED AL ATRE AR AR A AR L7 2 21 D, L LA, JER S
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IR HR T AR X BB & ZIEFRIRE CTh -7,

UL EDSEEFER LV MgSLN 1% MgLN & [AARIZ /3 M SCERTZ B L2 R & 72 IR VEE I 23 AL T
WD Z L DHER S 72, MGSLN & Z 4V E TIZ MLN TR~ 72 IRNVEFIC & 5 R —TB kA &
SALEHWEHATHZENTE D, T b, +ZIHEMR FICBAE Lo EREED —Z R
SIRRECHERAN R L, —#28 —Z i (A ) (CHEIE L. Bl L7 o SRR A B 3R

L. BRETETICBO TRPTNS AR DIER T 5 2 & TR —ET %,

e
[1.4]

o<
2
E 9
= Q=2Ps-S
=1
(&)
] i 2 1 4
Voltage(kV)
(a)
400
<
=1
el
2
5
(&
0
0 1 2 3 4 5
Voltage(kV)
(b)
100 F
<
=
T o |
E
=1
&}
0
I 1 2 3 4
Veltage(kV)
(c)

3.16 HHEBREEDEEERIFHE
(@)/ > K—7 LiNbO; (b)MgLN (c)MgSLN
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YRS 55~ D FE A 2 [BIE S 5 72 W0 S MRS iR D S T~ D B i & B 13 5 JEAR
ZE OV A ESEIINE 2 MgSLN (23 H L 72, X1 3.17 (28 # /0 His S s Mg ¥R I0E FEARL A LiNDO,

(Periodically Poled Mg-doped Stoichiometric LiNbOz: PPMgSLN) DEf 7' o 2 7 v — %/~ T,
FEARIX Imm & Z #% 1.8mol%MgSLN #5ft 2 H L72, MgSLN O +Z [flZ Ta iz 100nm A/
T5H, WIZ, 7+ MV VYT TT7 40—, RIAZyF 7L, EWERE +Z HmIZEERT
% (), +Z EICFEMA S— & LT SiO, 4 200nm Bl L, HmEMmE LT —2Z Hic TalEz
100nm BEfET 5 (b), MR EUTATNE DL B L ABHREINEE vz (¢), BEAREN
FAFIXEIINFEIE 2.5kV, #L g Imsec & L7z, BAFIIRFOHEARE 2 BT 5 2 & T, 4R
SHERBIMEE R MRS 5 7200 Y, MulgiiR g % 1200C & L, BREMZ B 2272,

3.18 |Z/ESBL L 7= PPMgSLN (& 6.95um) OWii GE 279, SMHRE O RBIE21T
b AT 2 SEEATEE 2, 60°C 7 » HEEIE (HF : HNO;=2:1) 2LV 10 =y F 795
ZeThafifb L7z, X317 TRENDEHICHZ EHMDHES 0.3mm HEE T —7T 2 —7

A= EAT D AR EN G DN TV D, £i2, ES HROSRKEERE % 0.3~
0.8mm (4] U, S~ 53 Mt iR o0 Bl HERE S g o 7o JE D510 00 43 K5 SRR DR 1
2 QPM-SHG & LT, Ta—TF 4 —H 025 ICHIEI L7z, ZHE SV AEBREINELEZ NS Z
ETCHEA~OGMEEEOBEEEBIEL, B)—7eT 2—7 4 —tE BT 5 PPMgSLN (J&E

6.95um, & & 10mm Ll E) AR5 2 LTI LT,
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(©

Domain inversion Pulse supply

3.17 PPMgSLN 87O+ X

+Z
6.951m
+——>
1mm
6.95um
-Z

(a) (c)

X 3.18 PPMgSLN (JE#i6.95um) DO ERIEGH EBEMETE
(a) ErR£IK, (b) EfrRFm@. (¢) FE 0.3mm
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3.5.2 Mg ANME LR LiTaOs ~ D B A 9548 I 54 & 2 ik

Mo#SINE EeLR% LiTaO; (Mg-doped Stoichiometric LiTaO; : MgSLT) (ZIERIE L EHs K&
<L MM, MOLNIZ BT R O eI 5 A31/10~1/100 & i S TR Y |
BRI L ARk LTHER ST AT,

MSLT ~O JE#/0 Sfis a2 B g & LT MgSLT 043 fi 5 Bin i kB 0 78 R 2 B L
BRI Z L, BATEHIEIC L0 MgSLT @ JE B skt 2 IRk L 72k R 2k~ 5,

3.19 (2 MQSLT D3t ATE R RE O BE VR RF R RFIE 2 3, BB IRIZEVINBAAG 2> 3msec Th
KA 5300pA & 720 | FERFEA 20uC (ZEIE L2 (14msec) CTEAHNZ(EIE S, 4
MR L7 ififE % S &3 2 L ENEM & Q 1X., Q=2Ps XS (Ps [THFEDBOME) DBMRAY
N7, TEHALEK LiTaOs O H FE /RO K& & 56uClem® o1 & bR s> © B &4 5 f
B4 L ERBIE SFEH LB 20uC S I1EE - L7-, 2 XV, MgSLT i — &7 58
BB & [FRRIC B ERTE R 2 AT B THIME T 2 2 LN ARECTH H L E A D, £z, 7t

BRI E 0O MgSLT OB SHHUR Fid7e < IRIVEIIIMD T/HhS W,

6000
5000 /A\
4000

3000 [ \
L\
I

Current (uA)

2000

T —

0 0.01 0.02 0.03

time (sec)

3.19 MgSLT D18 R ERRs A BF D EiR RS
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%] 3.20 |Z JE A3 M8 s Mg WS E BEA#LAR LiTaOs (Periodically Poled Mg-doped Stoichiometric
LiTaO; : PPM@SLT) OfERI7mtv X 7 v —%7x7, KM 0.5mm ED Z Hix MgSLT i it % i
L7, MgSLT JstooZm (+Z i) &Em (—Z 1) (2 Tallx A Ny Z U 7281 100nm
RS %, SRR +Z TR S e th, —Z ml IS ET 20T, L0 ¥—72)8
o RS A 2 R 2SI X + Z A B Y — 2 2R T 2 ONEE L, 74 bV
VITTT 4=, FIATyF U7X +Z mIZJAMEMm T — 2 TR LT, 23 O E
NSRS S D B F MR &t~ 2 R 2 FIN9 25 2 & Cl i PNEB I JE B o0 M S i 1 & fERL L
7o 2O L XOHNELEL 400V, FERIREIE 25°C & L7z, fERLL72 SHG 7 /31 A D5 R
At IS 2 TERR T2 7212 SHG 7 /3 A DWria & 62T iE L. 60°C 7 v gk (HF : HNO;=2 :
1) TI10 o=y F 7575 2 & TAIUE L7z, X 3.21 12 PPMgSLT OWiE 535 % /R,
JEH# 8.0um, £ = 30mm O JE SR ERN T 2 —F 4 — L 50% TH) IR S TN D Z &R

MR T &7,
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Ta

+Z

MgSLT

(a)

Ta

High voltage

supply

| — |
| — |
st
I
i
| — |

+Z
Z

(b)

Domain inversion

PPMgSLT i 7O+ X

3.20

PPMgSLT (FE#i 8.0um) DN 1BREMEEMETE

3.21
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3.6 F&H

A L ——F 4 27 LA HO@miRk G - FORKREHRT N AOEREZHIE LT,
VT v A — B — OO R HIE FTRE 72 2 BV R B SR EHIINEITHE V) AT SRR, FE BRI
2V AHIN, B NS — AR N 2T SR B R ERTE RR R IN A B S LT S0 R BRI R RE oD
FEEN AR D JA TR AR T 2E MW HIME L. FEENHIAEL SV 2B CIRFRRTA IS HIAE U, Bl e s

BRER & ERmEM Y — Tl 5 2 & T MgLN (238 CE o s isai s (F ) 1.78
~7.38um) OKEREE—AbZEHR L7z, Tk v, FRESERER WK (FH 7.38um)
TIIMAAERER 25mm LAk, fEiE0E 1mm B b, FHikEotIs AR o mEs (8 5.4um) Tl
FIEVERE 60mm, #6354 s (B 4.3um) CIXMEAEERAE 12mm, fEEE 130um,

SOV A cEs (A 1.78um) TIIAHA/EM R 10mm, SEEE 40pm oD Ji) oy i S fir i i
YR D 2 LT LTz,

VERLAHR D CIREECTdH > 72 MgLN ~D¥)— 73> K FE O 588 #0 M S BRI gl Bh L= 2 & ©

A~ T RIR O E I3 QPM-SHG T /34 A L 7 7 A S— L— P =R K L — ' — L il A
BOELZTET, @E - s oG L=, FE L — Ol £ L — R
WEBLEN, MEEL—Y—F 4 27 LA R AEY | b= =N TEA~OH 2 HIFF
S b,

I 5T, o EREIEERIMEL . BilErE 2 A9 5 E AR (MgSLN, MgSLT) ~
O JE A 53 W S Al 38 DI R & 3R Fx 72, MOSLN (% MgLN & [RIBR I W RS AR L2 K & 7RI

FILTEAL TN D T & DR S, BRIV A EREIINEZ @ H 32 2 & THRE~O 53 W iR
OEEERGIE L, ¥W—72T 2 —7 4 —tEHF T 5 PPMgSLN (J&# 6.95um, & X 10mm 2L L)
BAERS 5 2 Lo LT,

—7J7. MQSLT (351 HfE s D B XHRHUR T 137 < 0 IRAVET IS T/hES Wiz
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T AN K 2 MRS AIRE T A Z L 2B 6oz L, JA# 8.0um, 7 = —7 4 — 0.5
Do RS 2 e & 30mm ICH 7= VAT 5 2 & TH 7 2 7 v U ERHIEIC LV | SR

G SCHAAR & D R TEFEE — (b &2 F2H LT,
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F4E RBEYPSBRERSHG TS R ZRAV-E_SHRREE

4.1 L &I

%3 E T, MR EH IV ABESREIINEIZHE VAL S, FEENGE OV 2T, B
2 — Rk T 5 Z & T Mg BN LINDO3 (23317 5 JE 1] 75 fir i it o K fE s — b & 52
U, OO0 A, FEIFAE. FhkEOUIEA. R EIE AR O 8 B 5 fr SCHsts & O K fg)
—{bEFREL T,

ARETIL, AWK ELZ A L. SHG 731 A& HWTESNE, Fok, fttom
RNEP R, FREOLO/mE R RAR E LT EmililE A 2 BEET 5,

J

4.2 SRRENERE

DNA 7, & B OS2 13 U & 3251 A OfFZeB%. B, R r 77 AGtsk,
ML, FHAEOIEEWNSBICE N T, AL —F—HRICEZ DFERH D, LLRE D,
WO AER OERIE SHG 734 RXEF LW, @S L —F — A LB 5
A O RO EAPO IR 2 M EE L LTz,
FINEREEASE R A SHG 731 AT KD | Firk U7 F& IS5 A AT RE 2/ NVl B DSR4 L —
PRI A LB TX 5720, Mg I LINDO; (MgLN) (123517 2 B i st iE 2 7 X 7
B T D 2L TEBIEREADLIEAE SHG T8 A DIER A FET L7z,

B4 4.1 \ZEANINFAED T2 D SHG 7T /31 A (Zpifiz A 1.aum) OFR T vk 2 2777,
FEMRIT 2mm JE Z # 5mol%Mg %A1 LiNbO, fifidi 2 fF L7z, MgLN @ +Z Tz Ta % 100nm
Bl 5, RIS, 7+ NI YT TT 40— RIA Ty F o 7Ii0, AHEmREZ +Z miZEk

T2 (@, +ZmZEMY N—& LT SiO, % 300nm plifi L, EmEMR s LT —2Z miZ Ta i
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Z 100nm %S % (b) o S RSCESTE AUI AR L7z 2 B L ZAESREINEEZ AW D (¢), EHA
NG IXETINEEE 10KV, 7~V A1 1msec T 5, ESFEINFOERIRE Z FiF 5 Z & ToHfi
FERBE S 2 SkVImm LU ITARIR L JE R AS 12 38V T b mmBERVING K 56 S48 15 4 [k
TE D772 Y M (7 v RRRERE: 70 U — 1) 208 5 2 & CREGRIE %2 100C

Ta
(a) Mg-doped LiNbO;
[\
(b)
()
Domain inversion Pulse supply

41 EWRZBE/NILRAERNMEZFRAV-£4 SHG 7/ REE T+ R

4.2 |[ZVERL L 72 A Lapm O RN B8 2 3, SR O TR 2 A S
ZEEImBTES . 60°C 7 willERE (HF : HNO;=2:1) 12XV 5~10 =y F o /4t LT

AL TWD, +ZE2BERS 0.2mm fhil £ T RN G T D, £z, RS
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Ti D3RR R 1 0.2~0.5mm (2] S 4L, FEA~OSERO Bi@ A2 i LT D, JE
W0 O AR IL 0.8um FREECTH D  Z R MGLN IZEB W THID TH T I/ m A —4—0
SR SCHANR DI Bh LTz, 12 LTEBRE B OV ABREINEEZ WD Z & T, Bl ~D
SRR E @A PG IE L. MOLN OFEEH (L.4um) D538 L% 10mm LA EO R SIS
THIRRT D Z LA L ooz,

Flo. ZHEASVAESREINEEZ FHWT, A 1.4~2.4pm, FHALERER 10mm O )8 #1551 iR

WOEZ AT DEEANCHAE SHG T3 ZAZAFB L | ZORpEA M L7z, FEAE IO E T T IR
D Ti:AlLOs L —HF—Z HNT, v VNS AR REBIZ LY | SHG 77351 2 DR 2 =R CHF
fili L7z, X 4.3 (SRR & RAMERER 253, 8L o XL REE T 48mm TH Y . ZDOHFD
E— AT T A MIHEARETK 20umd Thd > 7=, JEH] 1.4um @ SHG 734 2 TiX, % & 685nm
DIAPZ 5 L v — 7 A 03MG b7z, iR 13 3.5mW, 200 & & DA O 7713 192mw,
T VRNV BT DN IT 8.6%/W ., AN B FHE L 72 ERIEMIEELL der 1T
13pm/V T, 7L 7B PPMLN (236 1) % @&ha 342nm RIS R L 72,
JE 1.4~2.4um @ SHG 7 /31 A2 5 TN Ti:AlLOs L —F—DH KA /RT —IC
RIFLTEBY ., EAWAT AT =PI b @O EREIEE 74nm (B W TR (R
372nm) 1ET 2 TR AFEAT 12mW, 2D & & OEEARSE 1T 622mW, BHLhERIT 16.7%/W
Thote, FNIERIEEIL der 1% 20.6pm/V - (BEFHE e =21.6pM/V ;e =2/ 1% 0332 daz= 34pm/V)
X, SESMEREIICB VT, A E TICIERBM B CR LR ROETH v | BRARK 72 J5 1 55
Pt F T RRICEY B ITER SN TN D Z L E2R LT D,

B e TR ) D ZRITEMI U, R D IR W TED ORI AR A %
MR8 L7oo 15 DB RIIIER DS R WR 7 OR=RIT3 L M@ WMETH D | 4K
S TR T ERh = 2a e R MU AT L7z,

44 1T R EEBNROBMRE T ey F LT b DO TH D, ERIT dg=21.6pm/V & L7z L &

DEBHFEOGRMETH D, R 362nm LLETIE, ZZHGHREISIVVEZ R L TEBY | 4t
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FfsEH 1.8um LLE (& 362nm LI E) CIFEARM 22 B A E N EEL S T\ D,
HE 355nm LU F CIEEBRMITEGRMICIE MK T L TW5, 2 OFIRNTE I i s & 2 8
TFAT 2a—T AR 05 NHLTNTE TS, BIUEEROWIEIZIT-S< 72 OGN TOE

A DI 7 ZAHHER L TREEESMEI ShTunen e B2 b s,

(a)

(b)

42 B 1.4um O/ BREGHEETE
(a) &mEiEfE (b) FE 0.2mm
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SH power (mW)

SH power (mW)
N w

—_—

80

=2}
o

S
o

N
o

Lens

Q)

SHG device

r'd
./ A=1.4um

e

}"SHG: 342nm

0 50

100

150

Fundamental power (mW)

(@)

200

A=2pm
kSHG= 372nm

200

400

600

Fundamental power (mW)

(b)

4.3 EXRAN EENEH A DERF

71

800



Conversion efficiency (%/W)

25

20
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10

300

350 400 450

SH wavelength (nm)

4.4 FBHNNRER EERE

72

500



BN AR REREEN R EORREATOEMEL — =T s A7 LA 2 FBT 5
xR OTRE, fka, FEao L —F—JENRNE L ShD, MIOEHHOF AL —
— YR &R 5121F SHG FANBEHTH 5,

AT SHG T /3 4 A2 LRBRIZ, Al U 72 JE ARk 2 B3 )L 2 8 SRS & Fl v CE )
4.19um O JE A IE 2 AT 2 H R4 SHG 731 AZ{ER L7, ZEHIZ 1mm & Z
B2 5mol%Mg ¥ LiNbO, #iti i 22 AV 7=, (X 4.5 IZ/EHL L 7= PPMGLN  (JEH 4.19um) O Wi 5
By, MR O TR BLER 3RS s 2 Bim i % . 60°C 7 v iR (HF : HNO;=2 :
DICEvRI0m5HTyF o452 L Trfb Lz, +Z NGRS 0.3mm AL ETT = —
74— 0.5 [T ST A KRG BT D, ETo, AN AET A R E[FERIC
B A~O RO BIENH STV D Z & A LT, JEARZ BV A B SREINEZ H
5HZ e CHEEAOSWKEEOBAZPS L, JEH] 4.19um 2B W T H E S 10mm BLEOFEKIC
bleo T —7eT 2 —7 ¢ —WEH T 2 WSS ORI RE) Lz,

TERL L 7o v 7 B RSCR SHG 7 /34 A (A1 4.19um, & & 10mm) Z AN T 7N
ARERR CHOICIAEERE I 27> 72, M 4.6 (D ERR 24, FEAROEFIZ T K 912nm
® Nd:GdVO, v 1 7 1 L—H—Z H\ o, K 450nm 565 OEF 2 (deep blue) (%, @\ AR
JRE & MEAOFRNARER 2D, L—W—F 4 A7 LA TEWGEHERMEZ BT 5 13H
BT D, Nd:GAVO,E, Nd:YVO, & [R5 DRI, FFE s WrimfEa A L. Nd:YVO, &
Pl L TR 2 (5O BM 8 2 LT 5 3, 207 BL v R RO L D,
HE = AREICARITH D, £2. Nd:GAVO, ~ 1 7 v L —H — X & 912nm ICRIE#R 2 A
LTHEY, s NoERTFENBEMERERE LTS TWD, ERICEMN L

Nd:GAVO, A 2 1 L—HF— Db, MAEA 114 (73 LIW ) | fiee— Fv L F T %,
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BB 1T R EERE f=40mm D L > I K 0 S S R T L T O B — AT = R M E 16um (1/€°
D¥AE) THDH, 7V PPMOLN F -3 E 10mm TH Y . AHERHE IZHEE 912nm,  Hik
Ui A (C PR 456nm D AR = —7 « 7S, @7 L— F RICEEShTWD, ol L
HHHESZ L D720, SHG F FIXEER = he—Z I X RERIEIS TS, K472y
YT NS AKERIC K D F OO AR R 2R, BEHITEARRE AT —0 2 FIZHHIL,
HIBED WL E LIZHAB SOz, 20 & & OMAEAIREIL 45°CTH - 72, AW AT
NT=2W KL, e RN D —167TmW O F 0 (R 456nm) 235541, 20 & & D2
BhRIL 83% T o 7=, BMSLEHLNTRIT 4.2%IW TH Y | dge=27.5pm/V D L 0 B 5 BEEGS
R (5.3%/W) 12 LT, K 80%D AL RIIG BTz, FEABE D X7 FIViEs 0.26nm, SHG
FERMEDS 0.13nm THHZ L A2EETH L Nd:GAdVO, ~ 1 7 u L —HF—DftE— KD 7L
T— NMUCTEY ., 5228 REMAHIREIND, EREOEEINETY v MEE AR EE

R T & D RIAB 21512,
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Near +Z surface

Depth 300pm
419um

(b)

B 45 PPMgLN (F#4.19um) OEEERE

PPMgLN
A=4.19um, L=10mm

Nd:GdVO,
micro-laser

Lens
f =40mm

Thermo Controller

K46 FEALEEDALFERR
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200

4.2%/W
167mW

150

100

Blue Power(mW)

a1
o

0.0 0.5 1.0 15 20 25
Input Power(W)

A7 BEXBEANEFTRAHADDOER

76



1.4 BREREKRE

kI A ORI MR IE 2 H T 5 SHG 735 AZAFR L | fkE OB AW 2 15

AELTERER 2R NS, 612, EEOmZIRE, mtbomit bl o7z,

4.4.1 WHEARE

A U7 JEAR 2 B~V A SRHUINGE 2 D TEAOEI A F EOLHA L RABRIZ Rk e384 T
PPMgLN (&3 6.95um) Z1EHRL L 7=, FebRiE 2mm & Z # 5mol%Mg #I LiNbO; #ifi &l F L
T2o BREIINSAEIZHNEE 6KV, 231 AE Imsec, #afzikiEE 100°C & L7z,

4.8 \Z{ERL L 7= PPMGLN (A 6.95um) OWrmEH 2R, +Z o HES 0.3mm {F3iT
ETH T 2a—7 4 —HEAT D EWOMKEEES SO TWD, £io, RS H MO
SCHAR R 22 0.3mm~0.8mm (3| L, S~ /R SR 0D BB TR S v/ 0o 7o, AT M)
DIRRHAMRIELT =2 —7 4 —H 05 & 722 X O ITHlE L7z, Bk E SV AEFREINEEZ v
5 L CHREA~DGRHROE@EZR I L, ¥—727 2—7 4 —ta A3 25 PPMgLN (&1
6.95um. £ & 10mm) &/ERLL 7=,

PV G Es SHG 7734 A (J&#] 6.95um, & & 10mm) Z HW CTREEEIE A TR 2 3 =
ot KA9ITNTFIERREZRT, AW & LT, LD ihk Nd:GdVO,~ 1 7 1 L —H— (¥
£ 1063nm) ZAfEH L7z, Nd:GdVO, v 1 7 1 L —H —[TFik L7z & 5 ICBVYRERPEICENL T
DI, AL RRROEFNC LD @b, @ e — A EICER R E 2 R > T D, M
T FEEDOFRIE L 72 5 MEITRIV ST —6.8W D L& 116 Th-o7o, £/, fitT— Mg~

NFE—RTHY ., FOEERMEIL 0.24nm TH o7, SHG T34 A I AST. HE O s A3
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RIS S AU, SiO, BUEEIZ X 0 & 1063nm (2%t UHES S (Anti-reflection : AR) =2 —7 1
JENTVD, Ea Fr—F(2XV+0.1°C DAIIREHRIE S 72487 L — b EiZ SHG
T ATRBEBEINTND, HFFEBRCHEM LBk L o X3 E S ERE 20mm TH Y | SHG
FRA AZADANF AR b YA XL 17um (Ue® D) Thoto, HEBOIAKRE (R0 .

BLUOmE (fkedt) 13540700y 7 17—k THltsn%,

+ Z surface

Near + Z surface

2-mm
thick
\J
-z surface [N )
@
4.8 PPMgLN (FE#A 6.95um) DOMEEE
PPMgLN
A=6.95um, L=10mm
NdeVO4
micro-laser

1063nm 531nm

Lens
f=20mm  rhermo Controller

49 BREARLEDAFRERR
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B4 4.10 |Zfs AP ERIZ 31T D BLARE  fk ot 0 AN )RRt 22 7”47, 6.2W D FEASZ 1256 L, 10mm
FD SHG 731 2% W THRAH 1737 —1.0W Offa 4 (R 531nm) (2l Lz, =
D& EDEHNRIT 165% Th o7z, 15 DAV BUMSA LN 21T 2.7%/W ., FELRWIEFRIE EEL der
X 14pm/V TH Y | FRERENIERIE B der=15.9pm/V  (der=2/nxdgs . dge=25pm/V ) @ 88%
(Y U, BRI S O DAV, ERL U 7o 8 353008 S il i 0D 3 Wi P 1 e R 2
NEPEFONDT 2—T 4 — 0.5 O WEANE 3.5um (Z%F L, £0.7um DX 5D X (ZHIf] S
NTNDHZEZRLTWD, £70, K410 D 0D X 51Tk T — TR T —D
FIZHAIL TR, Bl ) O AL NFENHRE LN TV D, MAAEEGEEZIL295CTHY | 1+
B OHARPE T —12x L10.3°C AN TRIE Th o7, Fkatt /) 1.0W TEL o X5, Stif
5. FRESCHEERIMRIND IR NWVEZER S DPFLITND 2 & R LTz, ¥ 7R A

TEIREHEY T MROLE kG AR LT,

1.2 60
2.7%/W
m Green Power 1.03W

10 F |® Temperature 4 50
So08 | 140 O
5 °
506 | {130 2
o )
% o
o ! 120 §
5 0.4 20 @

0.2 F 1 10

0.0 0

0 1 2 3 4 5 6 7

Input Power (W)

X410 EXRRANEFEILEDOER
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4.4.2 BHBEIEDESHER(L

O BmMFELEHOICL T, mE—aRE, Ml hoREEZAET L7 7 A4 3—L—H—
& 25mm & PPMQLN % #HA5 o 7o kR A OGRS AT DWW TR R %,

2S)b 7 R JE) B 3 R s s TR 2SO SR 3R B SRR & D = SATHT S 728, SHG 73
A AF% 10mm 225 25mm IR UYL T2 2 & T25 0@ FIEFERT L ENTE D, L
MUZRD S | JER L E L A FEIINE TII— R rTRE 22 32 1R 13 10mm F2EE AR CTH Y |
)AL DD KEFI S R S A 1 2 T 5 2 E MR Ch o7z, £ 2T, s
IRF DS BN A Z2 MR HIE - D 48 0 JA L S W BB AR, FE B2 IRF R A LS IR 3~ 2 8 Bl S L 2 0 &

BAREP ZPIIE L TAREE OISR 2 #0f4 5 BinEMm/ 7 — = 7 2 BR L E L
ZEFEVINEIZIE T U CRkEE A0 PPMLN (A1) 7.38um) Z/ERL L 7=, ELARiE 1mm & Z
B 5mol%Mg ¥RAN LiNbO, i fh 2 i U7z, BREMSAEXHMEE £5KkV, ~3/L A1 Smsec,
MR IREE 120°C & LTz,

Xl 4.11 |Z PPMgLN OWrE G E 27/~ , WS F O3RN E 2 64 U, FAR S i 0 4k
KEREEAZMHT 5 2 & T, +ZEADES 0.5mm AHrE T~ T 2 —7 4 —H 05 (T
2 A M SCRARE G 233 DI TN D, JEARZ E SV ZBERHINEIZHE V IAZ AR, F8 B 1S
VA BEHEMAY —=2 7 EEAT D 2 L TH O KEREIC PPMLN (81 7.38um, £
X 25mm) ZAEEIT 5 Z LT L=, PPMgLN OOk i IS marE S v, ASEIZRE
1084nm., HiFTHE TR 542nm (S D ML = — T o 7 2 U SIO IR TIE S LTV D
W 1084nm (23 % & 7.38um @ PPMgLN O FHEEAS1EIL, B~ A ¥ —HRA I 5

NAHBEAIREN B L Z 22°C L7205 L HICKEFENTWD
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@ (b)

411 PPMgLN BFEEE (E#A 7.38um)
(a) ERFREEE (b) T 0.5mm

TER U723 v 7 S5 BCR SHG 7734 A (JE ] 7.38um, & & 25mm) & Tkt 5e A 52
Bt Zinolo, X412 1 EBR R, KT o PIdEGR. LIZELL X M3y
A r7aAy 7 I7—%RLTWD, BEARRITITEGIRENE TR e — 2 E & B 7o m R
EETDHHE AR YD R—=T 7 7 A "= L —PF—% @ LIz, 7 7 A "— L —H—L PPMgLN

ITERI A~ AT R O & ) L — P =R E S D 1O DR B FBED—DOTh 5, FRT
AWz Yb =77 7 48— L —H— (IEKTERASHR) 13 M E~1.05. HFAH
oW (CW BifE), #& 1084nm ThH %, AMFHIEIT 27 7 A N— L —HF—3Rx LRO L
I 5 1084nm A58 4R L 7o, el ) 8.0W Eh/ElF O B —itE — N O AR 320.070nm TH V) |
25mm £ PPMgLN O E7FZAME 0.09nm & s U CHIRWERIE NS ST, SHG 7731 A
FEE = hr—F (X V+0.1°C DINICIRERBE S @R 7 L — b LICRE SN TV D,

SLRBR T L7286 L v R3S IERE 40mm TH Y, SHG T34 ZDAH AR » hhA X
1% 30um (U/e* DM¥fR) Thotz, HEBOEARRE (FRIE) . BIOEME (Bt 1244

ruA 7 IT7=IZLoTHlEEND,
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A3 NZEARNE , FrEED N FrEZ RS, 25mm KD SHG 7 /34 2 & W Tl K )
XU —3.0W Dkt tFAE (FR 542nm) ([ZEI LTz, 2D & & OEHNRIT 3% Th -7z,
BURBRALZS MR IT 6%IW ., ERNIEMIE EE der 13 15.5pmIV Th V) | FLih B2 IERIE %%
dei=15.9pm/V  (der=2/mx0a3 . dg5=25pm/V ¥) D 97%IZHHY L. (FIFHLHIEE Y O ENE D
Nl ZHUIYE—72T 2 —7 ¢ — Lt a A3 2 8RR 72 B 0 iSO E 3 B 2 RIC b 7o v
RENTWDHZ EERLTWDS, £72, K 413 OFERRIT 6%/W OIFKALZEHNFREZ HIZ LT
pump depletion” % & [ U= HEaHIHR 2 7R LTV 5D, fREIE ST — 3R ST — 0 "I
LTHY, HimmY OAHNEERE LN TWD, X414 [2kE6H 77 2.8W T 5 B EIE S
VRO M N ZENZ R, MOEENT 1L5%LLFTH Y, FRELITEL o XGR, HHEE,

FEEASEHEIRINRI D IRNEER S OBFLNTND Z & ZER LTz, LLEOFE R 5 MgLN

ITFRESCO S I PEICEN @SR R BRI TH 5 L F 2 5,
- Fiber Laser --------- .
| Yb-fiber |
FHH————
: P :

e o e e = =

£421m FPrAGLM
T amm (| —
f i

412 HBAREDAFRERR




Green Power (W)

Green-Light Output Power (W)

4 60
i 0 Power 1 50 _
3 | _ @)
e {1t 6%/ W m] ! o))
4 40 §
L o
2 | 1305
©
D e T : ®
eees J 208
1 K
4 10
0 1 1 1 1 0
0 2 4 6 8 10

Fundamental Power (W)

413 EXFEANLHFELHNOERF

o = N w
o O = G N O W O,

1.0 2.0 3.0

o
o

Operation Time (h)

4.0 5.0

414 #HENx2.8W OHEHLEM
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4.5 SHAOZEILFEE

MgLNZ2S & H TIPS TV D 2 & Al i R 713.0W, kit i ) 2.8WDSREE O H
TILZFEMWN HRT 2 ENTETZM, SRk TI3WLEL ETIEMgLNGE N O FERIE D R L |
PN REZE L R o720 . MILNFEGR R L7 0 T5BEN R o4, fkEEORKE I
FRAS &> o Tz, fk I IBWEL E TOLEEMEL B9 & LT, SR E DM T/~ SV MgSLT
EHRHYDT 7 A N— L —F—Z AN THREED & 525 EH b+ 5,

MSLT O J& 53 i S st 2 9 % 7SV 7 53 RSUHG SHG 7 /3 A R & BV Tk 78 A2 2R
XTI T, K415 FFERR R E R, SHG T 234 A O JE #1113 8.0um A8 AL 1% 30mm,
AAREEGIREEIL 50°C Th D, MR ERNFIRELE 25 L5, FTRZEJ LTV 7ZHICIR
FEFFEMERIR L NV F = FFZ HOTZIRERERIZE Y SHG 7734 AT +0.1°C LANIZREF
ENTWD, HFEFERCTHA LI L o X3 RUERE 30mm Th Y | FRAVEDOER AR » b
413 54umd. FRAMDEIR 1T 1064nm T - 72,

4.16 |Z SHG 7 /31 AZ AT DRI Dkt D 136 X OVEHE R OBR 2R
T, 29.0W DOARASEITR L, e KRHII/8T —8.0W Ofktat (JE 532nm) 2RMEHi, 2ok
& DN — W (TR BRI~ DEWNHR) X 276% Th o7z, £, FIHEAD
=% 3.0W D& X TG DT ML BN =IL 3.0%/W, ik v B S5 ERh IR EK
et 13 9.5pMIV T W . MgSLT D EBFERIE &% 10om/V NIFIFE LWVENE S, 2 Ok
AT FRARR 722 A B 0 W AR E Y T A A RRIZD I 0 IR SN TV DH 2 L &R LT
Wo, —J7, kOt 8.0W HRFOBUELEHZNZRIT LO%W &7 o7z, @i SR OB LA
BNROIE T, FRAME, FESEOIIN, 3 X ORI AR (Green-Induced Infrared

Absorption : GRIIRA) 2 X DIRESAT DB L EZ Hinus ¥,
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Green

light

Green power (W)

10

Fiber Laser

," Yb-fiber

SHG device !
(PPMgSLT) | LLLL
Temperature| Focus lens | Laser diode

control !

device e e e

X 4.15 HBEREDIEFERR
30

IR power (W)

416 HERFEANEHEBIAHADDERE
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4.6 FED

IIRIHAR G A 7 X 7 v A — 2 — Tl L. Kififg T —_{k S 172 PPMgLN, PPMgSLT
ZHWTEIOL, HEot, eSO RERER, &M R 2 FERE L7z,

MgLN (281 2 EHI &Y 7 2 7 o UHENC S L. E# 1.4um @ PPMgLN %
MW TR 342nm, ZEH%)38 8.6%/W DRI a2 FHL L . FRIERIEEER 13pm/V
w17, JAH 2.0um @ PPMgLN Tix, YEH 72mW, #2503 16.7%/W, i K 372nm D ¥4+
JFAEFEBLL . SEIMEREEIC IV TR R O FERIEMIE E LKL 20.6pm/V 2345 Hav, BRARRY 72 E
MR AR IE S T A ARRIZE)—TER SN TWDH Z & &R LTz,

JEH# 4.19um @ PPMgLN % W TYH T 167mW, B #a%hR 8.3%., & 456nm D F (46384

IZEE) L, BRERZDER DK 80% D Hizh il KA Ha & SEEE L 7=,

JEI1 6.95um @ 10mm £ PPMgLN % H\W TG T 1LOW, Z5#i2h =8 16.5%, % & 531nm Dk
EOLRAITEII LTz, S BITERS E UL AEREINEIC S E I 598 0 AL B, FEE
HIE SV 2T, REE OSSR 2 B 14 5 BB Y —= VT EEAT 5L T
PPMgLN O KEfEfk, #)—{bzFBL L, 25mm & PPMgLN & & 7 7 A A= L —HF—% F»
TIEHIH 3.0W, ZEH5hR 34%, i 531nm O mE AR AR AEICK Lz,

512, MOLN (2R TEH IREO SR U E RS T/ E U MSLT (235 B L, fkyeH
DI ELY #1A-, 30mm & PPMQSLT & @it /17 7 A /N — L —H—Z Hu T H /7 8.0W,

RN R 27.6%., I E 532nm O & H ke RA IR LT,
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E5E B SHG L—F— DA

5.1 [FL &I

4 BT IEEEZ 7 I 7 v oA — X — Tl L, KiEfE ¥ —(k X7z PPMgLN
& PPMQSLT % IV T SHG 773 ZZAFRL L | 845000, Tk, EOto @R A, &
1 R A FRE LTz, RETIEEMNE SHG 731 2% O TSRS L — 3 —
Y 2 — B LA R L —F R ERE L MU AREEE b EoREE T,
R LIk —F—EYa— Lz Vil ——FT A AT VLA ~DJEAE LT/ — XY
AR =T R Y2 A= L= =TT T2 v a TV AOEHICON TR
5, £lo. V=P —INLA B LicEtiskea L —3 — s KO R FE—RERIC K 58

Tt L= =TI HOW TR T 2,
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5.2 NBL—H—Tnoz I8 —~DIiH

T 4 AT LA FHAL ER T EORk & IR RISV O L — =R NA ML L KTV D,
Brlo, XA NE A T O/NEEEIZH ) 1W BEE OB/ Mg L —Y — O ER 23 &, DPSSL
(Diode Pumped Solid State Laser) % FHU 7z NERILHRERAY SHG (3 Ik 245 5 A 078 i

XTHY I, M ERREOEEEZA L TW5,
5.2.1 RNEHEIRB/EZEL—HF—F2 12— ILDESR

%4 B CIERLL 72 PPMgLN & DPSSL % W 7= NER LR #5 SHG ORI 2 R L7, X 5.1
(IR R ARk 2 DPSSL DR A T, kL Th 28R L —F—ZITftE— R~
ORI L — Y — & ATz, B EER L — Y — ORI E R L — Y — AR O BRI &
W CIRWIREFFRIEZ b > TRELSER T TR B, ER L — — OB /ERE#PE %
IR B2\, IK5F8E 7 T~ 7k (Volume Bragg Grating : VBG) # AW THiE42 o v 7 LT
%o JEEER L —AF =B O HE RO 20%03 VBG il CRET SH, R L —— ik
JBIZREND, 2T Lo T, PR L —P—0RIRERIE 808nm ([Zr v 7 SNd, LED
DENRD I HFE DD/ NIRRT D Z ENTE S 49, 30+£15°C OIRFEFPHIC 2 E
EIENFRE T 5, B L —F —BUEI L m W IRIER & A7 LT D Nd* 3% s 0.5mm &
Nd:YVO, Z v 7z, Nd:YVO, D ¥t D A IR 1064nm (CXf§ D mS = —7 4 & 73 i &
AL Nd:YVO, Sl & 71 X 7 — THHHRE 2 L T2, B a—7 1 v 7 ORI
99.9%LL ETHh D, NAd:YVOLIZIHITDENAR v MY A Xixks L% 120um TH 5, PPMgLN (2

TR 2 —T7 ¢ 7S, )

]/

Z7—& Nd:YVO, DRICFEA SN TW5, B o—

T4 > T DORGEEIT 0.15%LL FTH D,
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Jifk /X7 —1W (Z331F % DPSSL OF§EZ 7 L 72, [X1 5.2 (2 PPMGLN OF A 2 EEE X
o ORR O ) & BMEIREHIPH 279, PPMgLN 2% 1mm LA FIZ72 % & B ERE I 1L EA <
2B, RO IMET T 5 Z L3005, PPMILN Ol RO TN T A 2K
Imm H72 0D THRAL TS EBbiLs, MLV AERREEFERRETILIS B LTnDHZ L
Bohrb, 0.5mm FD PPMGLN % V5 2 & ¢, il 87 —1W (ZxF LT 40°C LA oo [

EERE & 0.21W DOkt MG b vz,

Output Mirror PPMQ{-N NdZ\YVO4 L7ns V?G

LD (808nm)
532nm
\ 7/
1064nm HR coat
51 RNEBHIRIFEEKE DPSSL DR
Calculated value
0.3 // / 80
~ 025 | 17082
% 1 60 &
2 02 r 5
§ 4 50 g
2015 1 40 E
§ 01 f 130 s
o 1 20 %
© 005 f 1108
o
0 ' 0

0 05 1 1.5 2 25
PPMgLN length (mm)

52 #HBAHANELEEREEFBD PPMgLN £ S{&FHE

90



B PEREAR RS B & 3R EH A R, Nk DPSSL £ 2 — & RIEL7-, X 5.3 ([Zhkfa L —3
—EVa— VOEREEZRT, EVa—/UEKIIK 51 LR U TH D, ELEREZELSE
5722 VBG 1 v 7 Y8R L —Y — % Fn iz, SR LR R L — -2 B AT EY 2
—VEREIT 3cc Thoto, K 54 IThkA L —P—E Y o — L O IFEEZ RS, B/ Y —
2.35W (Zxf L, 0.7W Dkt ) 23F D aviz, IR A= 30%, X — AR (F
R DREOIE~DIEHNZR) 13 11.8% % 2K L=, MgLN O E# ot tists 237 2 7 a v
F = —=TH—HETETVDL L TIDL D @ REBHENTFGLNATVD, K55ICE
Vo — /VOBERERME A R T, BERERGHITRE R v 7 FER L —F 2 Lo THIR S
%, FhEHERL —F—DHEE T 7 NOREIX VBG OO T 4 — Ry 7 XD bk
TV, KRS 0.7TW Tkt ) O T B4 38 S e /v~ 7=, PPMgLN %
Tz ikt DPSSL (dm I EIRIC B\ Trigh R TLE LIc AR 2 9838195 2 L v TE 5,
EOVER — BRIV T = R FEONERHEED RNE Y 2 — VTR LT
%, Fiz, BIEREGENAEO TIL< 925 2 &N TE72729HIT, Automatic Power Control (APC :

BB D) 12K o TLRE LTEH R EZ ATREIC L T D,

2o 1
X .

| |
L

53 B DPSSLEL1—IILODEE
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Green output(W)

1.2

Green output (a.u.)

0.8

0.7
0.6 -
0.5
0.4
0.3
0.2
0.1
0 baut
0 0.5 1 1.5 2 2.5
Pump power(W)
5.4 #kf DPSSL 21— /)LDOHE i
" [ |
[ | . " [ |
m s | -
_-_. [ | [ |
15 20 25 30 35 40 45 50
Temperature (°C)

5.5 #kf DPSSL £ 1—I/LDOEEBRE SN
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5.2.2 J—FrN\yVarvEHL—Y—TJO 0482 —~DIH

5.6 137 4 A7 LA OER/BMEZ RTAEXT, L—F—FT 4 A7V AL CRTT 4 AT L
A (sRGB) DOEHIHNMEAL I L7 DTHb, RGB (Red, Green, Blue) ®={ad L —H—
HFRERN L= =T 4 2TV A F V= —DOHAMEZ LN LT CRT 74 A7 LA D 2 f5
DIEWEFHEMEZSL Z EnTE D 9 Fi2, L—P—o@dmWBRLARDRLZFIAL, K
HEEIMLEFEBT L LN TE D, IHITE, RWVILEER, BRRESATATRE, &N ZhE
BREDRHREZALTVDD, L= =T 4 AT VLA TRENRT 4 A7 LA L LTHERSRT
Whe LML E, MEENSERMO L —Y—F 4 AT LA ZRET 5200 EEHRED
O & DI NP OE I Ofkta L — Y — R EIE LN & Th D,

FEREA R T H Tl ——T =7 v a VAT LRIEL, BN AHBEE

IKHE ) 2 KRET D,

0s | —EERR
—sRGB
— Laser PTV
0.6
04 |
02 +
0.0

0.0 0.2 0.4 0.6 0.8

X 5.6 CIE xy 2ERX
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P, A — M7+ &I L & T DEFENA NI RO TR ERIT LD A F—F
., 77—, SNS (Social Networking Service) 72 ED L S ekkxlea T Y 2N DOTH EZ
THEZTOND LT TND, LML, EHEHEAS VIR TINLDa T Y
I LTICITEm Y A RIZRAR S 5, M7 a7 22— TEHRTH Y 23 5, Kl T
EREA 7RG 2 RN SN 2 T X O RMEE MR T2 LN TE D, L—P—X LED
ENIZEMNERF A A B DR ENFTE Y a— LW/ TP 2 74— I a
Ry H— Ry NFale s 2=l I R AL VR E LTRETH D,
LU G, ksl Tnsd 7 ry o7 Z— 10lm LFOB 5 SR LATEY | KH
BENCTEBEEO/NMIT Y =7 X —RNERIN TN D,

Al U7z N IR g L L — P — 3B ¥ = — LA X 3cc O/ L — W — S 2 BT
T, Zhe =R LI/ Rk L — =i % 7 — XY a g O L —F—
TuYe s AT 52 e B D,

X 5.7 (ZBA% Lz Mg L — S —F Y 2 — LV OBEEEZ/RT, Y a2—/LHP A XX 2.6¢c
ToHO ., MR G IW LLEOREN A 1T 2 2 LN TE D, 5.2 THYEEIR OB IR
PSRN Z & RSNy, @Rk EICH I 2R 21213 SHG 7 /31 2 DR EEReMESE D
VERAIR T D, £ T, L—F—F 2 — LOIREICKT 2N REICKRE R EE 5
2 % SHG 7 /31 A DJEAMI SR iS22 8 U, IREREYGE 27, [X5.812 SHG 73
A ZADIEXK Z777, SHG 7 /34 A XELIBENZELT 5 L Z T OIEITENENT D729,
FrkESCR EOMABIC TN AT, FEEOHIME T 25 & Z LTz, SHG 7 /31 ZIZ{L
FRHIEI AR A 5 T DHEE A G A L, T EE LT D, (0F & 1D 2 BRI N AH I
1 &A% B O D ALAEHEES 21X MgLN (2B 2 B s iE o7 2 7 n vt — 4 —
OB —HNC LV ERT 5 Z &N TE | IREZEHIC X BTN AR S, BRREEHEO$L
R &R N DZEE FEBL LTz, 4 5.9 12 Fk L — IR DR EE R & 7§, 20°C~60°C

DOIRFEHP TR OREIERE LI, INOEMRRERIHZZI L T D, ZORER, EEH

94



A AREIC L, B/ L ——T a7 H—Ofkts L —H —F ¥ = — VO H % Al HE
Wz L7,

51012/ — MY aiffisnizl——7 vz ¥ —DFEEEZRT A A=
Ja=y NI/ =V arDENA NIV TFXAEZLiIATGIRE L 72> Tk Y . DVD-ROM
RIATREDMDa=y NEPIATE D, 51Tk L —V — i & B R R TR S
NONA A=V T a=y FORMRERT, HEET) SW T 40lm ORERTZ2mug 2 54192
ZENTED, T, A ATV T 2=y NORERTDT ) 11L5mm Th D, BGEO M fE
BT ) — by a b TV D BEIEEE L R U SVGA ThH, Kb —H—7rox”

H—13 7 T A1 L—Y—ML LTINS,

X 57 #BNMNMGEL—YF—FET1—)

AS frtasI 51 fiiasiEEE2 HHE
\ J . 7 \ J
b % b 4 Y
BREBRE ERETBRE2 HRETRES

X 5.8 {ItAINEE SHG T/81 RADEXK
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1.2

08 -

06

Green Output Power (W)

D | | |
20 30 40 50 60

Temperature (°C)

5.9 #BILHNDEERE

K510 A A—Ha1=y FrODEE
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x51 A A—DrTazy bOKIER

Brightness 40Im
Thickness 11.5mmH
Power Consumption 5W (max 6.5W)
Resolution SVGA
Throw ratio 30"@1m

Laser

HHS Class1 product
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(a)

Yh-doped fiber laser S
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N naZnm
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1064nm *
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h,- g
Infrared LD
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511 77A4N—L—HF—,(RBSHG L—H—FEPa—)L
(a) EMEE (b) REAX
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