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Development of Ftheta Lens for Laser Scanning Unit
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Abstract: Ftheta Lens, whose image height is proportion#ktéield view angle, is one of the most importpatts in
Laser Scanning Unit(LSU). In this papérléns design, mold production and modification rodtiof lens design and
mold are introduced. Lens design was carried otlt #&&max and Special Toric surfaces were appliedefts surfaces
to minimize distortion both in main and sub scagrdirections. And a high precision machine with lm@solution was
used to fabricate lens mold cores. After injectiom lens was evaluated and the difference fronrgdesas examined.
This difference was compensated by modifying leesigh and new lens mold cores were made accordingptlified
lens design to obtain the quality of original desig
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(a) Main scanning direction (b) Sub scanning dicgc

Fig. 1 Optical System of LSU
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Fig. 2 F8 Lens surface design and ray simulation
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Table 1 F8 Lens characteristics

Name Unit Value
Resolution Dpi 600
Beam size (main scanning direction) Mm 65 = 2.5
Beam size (sub scanning direction) Mm 68 = 1.0
Effective Scanning Width Mm + 108
Focal Length (fi) Mm 145.15
F6 distortion % < * 03
Field curvature Mm <t 04
Depth of focus (main scanning direction) Mm + 4.0
Depth of focus (sub scanning direction) Mm +4.0/-5.0

Wooe W w W e W W w @ W T ® W % % & % W % W m
T00 100 783 193 173 Be6 14 1570 163 Tes 194 194 102 1% 1605 163 100 1500
300 15 123 m6 w6 W12 s e w0 o s

108 Es 157 M3 1

Woow W W w e w @ W w W T ® W % & W W % W W
517 T6a 664 1656 1633 1617 s s wes ey mwes e 166
1586 7 363 163 M3 S5 s W70 14
) 2 00 116 116 116 1

w2 s

P
1563

300 1500 100 w4 7 0s w2 a0 174 190 1574 o0 w7 12 150 100 1500 1578 m86 w6 157 x s s w0 s wae s e e

(a) Main scanning directin (b) Sub scanningation

Fig. 3Beam size chart

(3) ULG100D-F3 (b) UA3P-5A

Fig. 4 Lens mold core was made by using a diamond tunmiaghine(a) and tested by a high accurate 3D proéter
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(a) Surface 1 (b) Surface 2 c¢) Surface 3 (d) Surface 4

Fig. 5 core surfaces' sags were measured and compatedigmed values. The difference is abqumZXor all 4 surfaces

(a) TR100EH2 (b) Automatic beam size measureisgstem

Fig. 6 Injection molded lens was made by using TR100EH&(d its beam size was automatically measured(b).
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Fig. 7 Injection molding analysis with Autodesk Moldflow
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Table 2 Injection molding process guide before and aftetdvflow analysis

AA A
7o) A&+
EFSAIT F
A=

Cylinder Temp * C Z0 Z1 z2 Z4 Z5 Z6 ZP ZH
Before Analysis 2565 260 260 260 260 250 260 60
After Analysis 256 260 260 260 270 255 250 60
Screw position mm S1 S2 S3 S4 S5 S6 S7 S8 A= suck back Cushion
Before Analysis 44 44 35 35 20 20 10 8 45 1 1.6
After Analysis 55 50 45 30 20 20 15 65 3 1.72
Injection Speed mm/s A V2 V3 V4 V5 V6 V7 V8
Before Analysis 10 10 10 10 10 5 5
After Analysis 15 15 15 15 8 8
Time s T1 T2 T3 T4 T5 T6 T7 T8 filling time cooling time C/T
Before Analysis 40 70 30 10 0 0 0 5.924 240 260
After Analysis 40 60 30 10 0 0 0 6.125 275 285
Injection Pressure kg/cm P1 P2 P3 P4 P5 P6 P7 P8
Before Analysis 800 700 600 500 0 0 0
After Analysis 900 800 700 600 0 0 0
Packing Speed mm/s PV1
Before Analysis 5
After Analysis 8
Back Pressure kg/cnt BP
Before Analysis 80
After Analysis 30
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ungere:

Status RS = 4.6068 (un)

P-¥ = 16,0362 (un)

Fig. 8 UA3P Data of Injection molded lens. The sag défere from design is about jdm.
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(a) Main scanning direction

Fig. 9 Ftheta Lens Beam
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(b) Sub scanningdction
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Correction of Field Curvature
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Fig. 10 Modification for Field curvature

(a) Main scanning direction (b) Sub scanning diczc

Fig. 11 Ftheta Lens Beam chart after mold core modificatio
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