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Abstract

With the development of body fat molding technology, laser assisted liposuction has been widely
used in this field. In this paper, the dual-band filter with 1064 nm/1320 nm was designed and
developed, the special filter is used in laser assisted liposuction technology. Tiz05 and SiO; were
selected as high and low coating materials for design and optimization of the film, the technology
requirements were realized by using spin-off coating technology in substrate double-side. By
means of and assisted deposition technology and process optimization, the dual-band filter which
meets the requirements of spectral characteristics, firmness and environmental test is prepared.
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1. 5|8

B G A0 T AT, A SIRR R S M R TR B0 N IEEIEE, TG e R R R
RZ, BAUREERIGA BT S HAR ek B PR HPIRAS (1], BOsR R S, 224, /. AR
i G EGE 90%) P RS ATEE 7T 2N H[2] [3]. BokmiE s — e s R
I, G B TE LG TEAR A X 25 JE R AT BESR B a0, LUK Ak A I I R A, DT I8 281 A 2 ) B 5 0R
WO R HE A B H R BEOE KN 1064 nm A1 1320 nm, %140 20 FLIY 1064 nm #4565 10 FLAY 1320 nm
BOGIRS, W TR H G 0 MR, 10 FLAY 1064 nm 065 10 FUHY 1320 nm BEOGIRS, T H T in#dk
J2 B A IR SR AT (K 23 o Bk L2 2R FA T 1064 nm 35K 806 BRI T2 25 1 1) 3~5 f5 (IR AT fg
Bl kES), M 1064 nm P KOG S K FISER J15 1320 nm BAKEOGIK, ERMERZEMLER, )
AT 2. 1320 nm PEKBOESIAGEHR, BIERRDT LREK)HL R SEE &, It H MR
B 1064 nm W KHOE R, . Bk, 8 IR X AR A S, SRIRkMR E 4 F B

ARSCF BTG RIR RSB F AT, £15T 1064 nm AT 1320 nm W] T XCHIEEEE A IR
1064 nm A1 1320 nm #2WOGHEL, (HRAERUCRAREAR P HOGHThZEIR N 4] [5], PUERRBOHHATH
BRER S RS2 (O AR B 1) ARHE AR R BT ES, DA IMIE W@ R IR &R, SR A X SR 47
SRV RO B RS, Rl T, B RO AR RS BAR BRI B B

2. ERLEEFESEA R
2.1. BERLEE
AR OGRS RS EARE SR, 1064 nm/1320 nm XUH @ BECIE I A S5 % 1 .

Table 1. The technical parameter requirements of dual-band-pass filter

= 1. WHBIEER ARG

2 FK WA E il /mm HARSH
1064 + 10 LAY T>96%

FEIL B
1320+ 12 LAWY T>96%
900~1040 T<0.5%
1080~1300 T<0.5%

AR BL
1340~1500 T<0.5%
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WRAE 2 1 HARSEOT AL, (B BEE R TET X I, HARIEIE Rt e, el 20 F 2.
PR S AR AT DB AR AL BE T . TR A AMX 8 FH T 3 R MBS Hys TiOsy TayOse ZrO, %5,
W H ST AT EHE MgF,. Si0,. YF; 45, Horh Ti;053% B Y6l 7£ 300~10,000 nm. 47 5 Z27E 2.3~2.4@550 nm,
Pro e, SRR/ JeEHRRE; Si0, ERHZERHIX 200~4000 nm. TGRS A2 FELT . SG2ErEERR e,
5 Ti,0s VLEC RAF[6]. FREEMENL S BRI T 2,564, WEHE Tis0s A1 SiO, 73 HE A w4 3 2R M BHEEAT I R A
it Ti;05 A Si0, M REEI R FHPLE R GG RS BR A FIH AL AR 1~3 mm 1900 53 B A .

2.2. [R&ZRWI

BT Z 38 A Rl i 2R R A%, SR A 4% T AR MESE I DRI R FH R 20 B W AT 5k
PR S . G Wt IR F UG 8 DK 08 B T 7 RS R Rk . il iRy,
AT S 1051~1071 nm % 1310~1330 nm BB i, 1080~1300 nm JZ 1340~1500 nm I B
900~1040 nm A E SR JERIETLI 900~1040 nm P B =%, 1051~1071 nm & 1310~1330 nm B
Brmnid, MUMAEASEIE 1 PR EK,

1) ArRERR &

IR TR I EARZ R 8, SERR B EAE®R, RHAZWENHREREVEMBER, A
TRERMAL, ERELF RS R. ERIEE R FKZEN: SHLHLHLH2LHLHLHLHLHLHLHLH2LHLHLHL
HLHLHLHLH2LHLHLHLHLHLHLH2LHLHLH|A, 3+ S A3 Ko+, H A& Ti;05, LA Si0,, A
R W BRTHEE & & 1 R
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Figure 1. The curve of theoretical design spectral
B 1. EISw it eigihsk
s 1 ATEAEH, FERLRE R O 2 O 2 B ILATR OGSt &R AR, 7E 1080~1300 nm Al
1340~1500 nm P BSEHL i SA, 7E 1320 nm BN IE Sl BET, 7E 1064 nm WL A =M@, (H2
THERANBET /2 AR T RO EER,  # fR EER JEAisE R BEATOUAL 704, AR EESRBTHILAL S Bn & 2 s

Table 2. The parameters of front surface optimization

2. AiRERUSH

ey i WAKIEE/mm BARSH B
o 1055~1072 T >96% 1
1310~1330 T >96% 1
900~1040 T<0.5% 4
. 1080~1300 T<0.5% 1
A2
1340~1500 T<0.5% 1
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Figure 2. The curve of optimized theoretical spectral
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P 2 iTRLEH, Witeit fiZk7E 1051~1071 nm P BCTFHER N 95.5%, £ 1310~1330 nm ¥ B
P AN 95.6%, 7E 1080~1300 nm P BV 33E I Z08 0.1%, 1E 1340~1500 nm % B F3i7E % 05 0.1%,
Bl R R EER . {HJZAE 913 nm K 960 nm Bt A 48 @iy, PRI R5 22 fa SR T2 AT I

2) EREAMRRI

SEERIR T R B R, JEREW 7 EAE 900~1040 nm B SEHLE [, 78 1051~1071 nm 3 B
AT 1310~1330 nm P4 B SEEl 3%, FEAOGIE 2B Ban K ol , HICR A K PGB E MRS R, JERE R
#iA5 S|(0.5HLO.SH)M9|A, Ht S AR Ko 41, H AR Ti;0s, L ARUK Si0,, A fUFRZS. X IEAliE Rt
AL, AL ERLE 900~1040 nm BT F /T 5%, 1051~1071 nm A 1310~1330 nm P EGEL R KT
96%, HAEWELIN 1, RAEREE gl 3 frs.
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Figure 3. The curve of optimized theoretical spectral

& 3. PLibEIEIe ik

HE 3 aTRUEH, &bl thiZ7E 900~1040 nm B 1-3iE1d % 14.5%, 1051~1071 nm BT 351%
d2 95.0%, 1E 1310~1330 nm B FIEIE 20 95.04% . HBARTE @ SO BOE 8w, (R4 &0
RIMGEEHERE, WL R BORER,

VRl E IS Aok, Bt et 4 pros.

HE 4 TRUEH, £ 1051~1071 nm P& 34 99.5%, £E 1310~1330 nm &34 99.7%,
7E 900~1040 nm “F3iE 1T %K 0.37%, £ 1080~1300 nm ~“F34i%id % H 0.1%, 7E 1340~1500 nm “F3iE T
1 0.1%, S FEARER,

3. SERHIE

TR ] £ R AE AR TR IR 58 1100 B EAERENL L 5Epl, ZAHLECA 1C/5 A0 AR B 00, XK T
Mol REE T, B PEEEAWAMER: 1) ZRPERTe At R T TR, Wa R IkIsYe, ik
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Figure 4. The curve of two-side design spectral transmission
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Table 3. The cleaning parameters of ion source

=3 BRLEETIRSY

R GENETAY 420
s o /v 280
BH A% L /v 54
HRR LI/ A 20
8% B3/ A 15
BT R/mA 60
Table 4. The deposition process parameters
F 4. MRITZEH
R IR C) AR A4 (Pa) IS END) UIIRE L (Pa)
Ti;0s 250 25x%107° 3 9.0x 107
SiO, 250 25x%107° 8 1.0x 107

4. EREDH
4.1. FEREE R

KHZEE PE A #] lamda950 24 536 FBE TR SOG RERE A EAT A I, MAAT R T 25 SR an il 5 R .

B 5 arRL,  WHAZE AR, R R I U BB I BRI, TRVE R W R . SR I I e v
TREXHZ A R AT 0, FAEWTHEER: 1) KR 47 2/ 49 ZREBEENEUR, 2By 47 2
JEFESEIN 25 nm, 49 FEEERIIN 15 nm, JeiEiEid Rt agan i s Fos g R 2) TR
W2zt 59 2, PEERZEEE R, ARG A R R N R e WS R T R, FRRE
50 JZZJE, ZILSRIAITE NS . EEXT KPR R H DU R 1) TURR 47 2R, JRRE R SR
1) 140.67 nm J/> 2 119.44 nm; PR 49 0, JEEEHFEZEH) 141.35 nm /b F) 127.80 nm; 2) A EE4AC
PSSR, 5135 10 EEBER A — M E sk, vA B0 iR 2 . B4 R

R 6 Fow.
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Figure 5. The curve of front surface test spectral
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Figure 6. The curve of front surface test spectral
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AT Je R T 1) 4% 7 [/ — /4 i B IR 4 SR an Pl 8 o
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2 0.1%, WA FARER,
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FF R38R T 3 N/em?® B9 3M BT SRR I, SRS VB2 3R T o B T il hi e, R 50 Ik
Je, MRREE KAk 9 fos,  Ho Bl ilikET, Bo) RIE, KIEE A BERR, FFatillZisR.

DOI: 10.12677/ms.2019.93030 230 PR R


https://doi.org/10.12677/ms.2019.93030

g NS

VRN

100

80 - T
!

60 - j
’}

40 - ;

20 4 ;

O-“-r"/(
900 1000

1100 1200 1300 1400 1500
FELER (%) & HK (nm)

Figure 7. The curve of back surface test spectral
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Figure 8. The curve of front-back surface test spectral
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Figure 9. The picture of attachment test
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