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Abstract

Data transmission capacity that is required in 2010 is forecasted that increase by optical
communication capacity more than present centuple, and is doing increased demand of optical
communication related industry product present. Specially, Lid glass' application that is one of
optical communication parts is used in optical communication parts manufacture of Fiber
array, Ferrule array, Fanout Black, Silica optical waveguide chip and splitter etc.

Also, it is used widely for communication network system, CATV, ATM-PON, FTTH and
system. But, Lid glass need much processing times and becomes cause in rising prices of
optical communication parts because production cost is expensive. The objectives, of this work
is to suggest the micro concave and convex pattern manufacturing technology on borosilicate
plate using high temperature and compression molding method. As a result, could developed
micro pattern Mold more than 5 pattern, and reduce Lid Glass manufacture cycle time.
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Fig.1 Design of Lid-Glass Mold
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Table 1. Condition of molding Press

72
Z1 P1 P2 P3
2 V3 Test Numb
pos est RHIRER v (kN) (kN)
P2
W PI 1 8.0 6.0 0.2
PRESS. PT1 3
s _l_ 2 20 18 0.4
_ 3 20 18 0.4
4 20 18 0.4
TEMP.
T 5 20 18 0.4
6 20 18 0.4
V No.
STEP. 1 2 3 4 5 6 7
N2 Bue; A B C

Table 2. Condition of Mold position

Fig.4 Process of GMP207HV

Test Numb 71 72 73
est vHmber (mm) (mm) (mm)
1 68.0 70.32 69.95
3. 4% A9 W 2 A9
2 68.1 70.06 69.95
3.1 A3 wH 3 68.1 70.15 69.95
Lid Glass®] ApplicationE d&3}7] ¢t & 2 4 68.1 70.15 96.95
o] 50me. M 74FE FAo] A& A (Pyrex) S
| 50me-z2 e 7hed 5 ] 8 A (Pyrex)s 5 68.1 70.15 69.95
44 A7]aL, GMP207THVE o] &3t 12945 43

Hog Ay Ase AAFA}. 6 68.1 70.15 69.95
Pattern depth©] 50umel Lid GlassE A& 3s}7]

93]l Molding Press , Mold Position %

Temperature A|oJstAA 48 AHS k3L, Table Table 3. Condition of temperature

1S Molding Press %71, Table 2% Mold Position
%71, Table 3 Temperature =72 YERN ST}
A8 ¥ Lid glass® Application®l] & Zlo|& 344

Test Tv Tvu T1 Tlu T2 T3 T4 T5
Number (T) (T) (T) (€) (€) (C) (C) (T)

dolA S47|E AHgste] SAHE 9 Zdol& A 1 660 660 680 680 670 650 620 280
#h(50m, & *F-2m) 2 1] 3} T},

3 Y =Avi Yol 285 AE 57
3lo] Ao 22 = Cycle timed}, & Aol A8 3 720 720 720 720 690 690 630 280
*31& DB}t

Fig. 5= 12319k 4497191 GMP207HV S =
2% Lid Glass =82 e} 5 720 720 720 720 690 620 560 280

2 680 680 680 680 650 610 520 280

4 720 720 720 720 720 620 580 280

6 720 720 720 720 690 620 580 280
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Fig.5 GMP207HV and Lid Glass Mold
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Table 4. Result of Pattern depth

Patter Patter Patter Patter Patter Patter Patter

Test

Nummb n.1l n.2 n.3 n.4 n.5 n.6 n.7
r
TP ) ) @ (m) Gm) ()
1 12 10 10 10 9 8 10
2 19 21 21 20 18 20 21
3 58 57 58 59 58 58 58
4 55 55 55 57 56 56 57
5 47 48 50 50 47 47 46
6 48 50 49 50 50 49 48

Cycle Time (sec)

1000

950

850

800

750

700

—— Cycle Time

Test number

Table 5. Cycle time result of Lid glass

Test Number

Cycle Time

1

2
3
4
5)
6

13'21"
15'32"
15'35"
15'35"
15'11"
15'41"

Pattern depth(um)

— — Design size
— — Tolerance

i S S——— —&—Test!
—>¢—Test2

—#—Test3
—e—Test4
—+—Test5

—k—Test6

Pattern number

Fig.6 Pattern depth of Lid Glass

Fig.7 Cycle time result of Lid glass
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Fig.9 Lid-Glass manufacture
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