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Laser direct writing of photopolymer for waveguide
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3 ZEn golA #Asel o3 siEd dE = Fig 13 2ok Fig. 19 i A
8 F4Wo] UV(ultraviolet) 37334 E2w XEHA2HE I-HT F Az XE
HA2E7 2HE & A UV FU9 golA UE AEFez zAe § d3doz &

g5 ol ZAEY BA dold REe AR Ewe @A VT dolA Wl =AY
B E& o]&nl Photo crosslinking(#7}52) Ei= Photo-polymerization(#5 S do7A A

%z ZA%sA ©d. o]#§ # 3}8Hphotochemical) A e WY intensity, B o
A, ZEE AH(F ) W Aol fE H3ldEs & B2)Fo F83HA o
Decker= microlithography -§-89f 2:o]& light-induced crosslinking polymerization of
photosensitive resinsel] #3 A7 & FH3Yrt. FYo 2 ¥k £2%, 363.8nm2] Ar-ion
#olA % 3731Inme] F2F N, #HOAE AHEE o] o g dFE T3 U&=
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Fig. 1 The principle of laser direct patterning

3. 488y

£ dFAA AHEE EEve (F)AXEHZAA AL B35 Fd ZPU12460
(phot-active UV curable fluorinated resin based on acrylate}g A}8-3tQth. o] <]
EA& Table 19} #ot. Eue] #F AsE A8 AMEF oA 2 A4F AR+ Fig. 2%
Zomn, Arion # o)A CoherentAl?] Innova 3280]9, HuUlZE 1W, ¥ 3L ¥ 3
(beam waist)oll A ¢F 1.5 mm, F S4H4L 05 mrad 283 3332 FEER] (multi-line) 2.
Z 333.6~363.8nmel o]Et}. objective lenze ZFH A 20 mm 2 23 sizex 2 pm 9]
o.

Table 1 Performance specification

Standard item ZPuU12-460

Viscosity (cps @25°C) 200~300

Liquid |Filtration 0.1~0.2ym absolute PTEE filter
UV-exposure >2500m]J/crt (160°C/30min, post baking)
Propagation Loss 0.4 dB/cm @1.55;m wavelength
PDL 0.02 dB/cm @1.55im wavelength
Refractive Index @1.55/m 1.4600
Birefringence 0.001+£0.0003

Film |Glass Transition Temp. (Tg) Not detectable
Degradation Temp. (1%) 300+20°C
CTE (ppm/°C, by TMA) 200~300
Film thickness <25(m per c:j;iillxagb 1E}I;\ulti-coating
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Fig. 2 Modified laser pattering system (plate)
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Table 2, 32 oA &3 % ¥ ol&&xo wE A3}t NF, &) UI}E 747 focus
position 2 e SITH YERAAS

Table 2 #o]4 27 3 ¥ ol$&%o] B B8 AF, Fol W

A I 4

(focus position 0 ) 9 (im)
0] 4] Laser power
o)EEE 10mW 30mW 50mW 70mW

width | height | width | height | width | height | width | height
2m/min | 386 | 464 | 671 | 334 | 843 | 290 | 957 | 261

3 m/min | 286 3.63 5.71 4.06 7.00 290 8.43 2.61

4 m/min | 257 | 290 | 557 | 377 | 586 | 3.05 | 786 | 290

Table 3 #o]A &£¢ & ¥ olf&=d we B33 A%, ¥o] ¥

L VA 3

(focus position 100zm) @9 (um)
g Laser power
NESSS 10mwW 30mW 50mW 70mW

width | height | width | height | width | height | width | height
2 m/min | 829 | 319 | 1286 | 3.63 | 1457 | 334 | 1529 | 3.34

3 m/min | 571 276 | 1114 | 348 | 1271 | 334 | 1429 | 348

4 m/min | 4.86 232 9.71 348 | 1114 | 348 | 1286 | 3.34
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Fig. 38 Laser power 2 #@o|A o|$&x W3l mE Aspect ratio (height/width) #
315 uYebd Aolth Aspect ratio®] H3lE #HolA 4 old&kd A WEEA LU
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Fig. 3 Laser power @ #oJAY o]& &= W3slo] u}E Aspect ratio ¥3}

Fig. 4% Laser 10 mWe] &80 2 W= ZFHA ¥ o]F&E 2000 - 4000 mm/min ¥
A7 F ZAstd 59 dE3LS SEMO R o Y Aolth Al ddS & A3}
7] 918l AslAdel 2o 2 Excimar LaserE o]-&3}« abrasion A7l & AAIA=EH
71& oM BEF Zlojttk. FAHRT FL o 27m ol # B3 FA= & 35mE e
stk 3 A4 dee W A Gaussian ¥ FeE RAF o

2000 mm/min 3000 mm/min 4000 mm/min

Fig. 4 SEM photographs of laser hardened lines under laser beam power

10mW, and various laser beam moving velocities.
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