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Heretofore, it was enough that most of optical transceiver modules for automotive networks have the performance of data rate
from 10 Mbps to 150 Mbps. As the required data rate in automotive infotainment systems has recently been increasing, the
development of a new optical transceiver having high speed data rate over 1Gbps is now required. Therefore, we suggested a
next-generation bi-directional optical transceiver module using vertical cavity surface emitting laser technology and plastic clad
fiber technology, for the next-generation automotive optical network, MOST1000. We fabricated the high-speed and compact
optical transceiver having 1 Gbps data rate and -22 dBm sensitivity satisfying bit error rate 1072,
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2 =olAe AN g 24 FUELA 7]5] MOST10000] Z-8-o] 7153t 1 Gbps & FEMAIH 59 A}
AZbol| #Wste] Agstal ok T AEAHE UEHZ AL 10 Mbps ~ 150 Mbps®] do|g] AEHEE AME-SFGLL
T AZHRJIHUES UHE sl 7]7] 7+ Al =& wo] T 1& HERYA 7I&o] S=WA 1 Gbps g9 JUEL=
Alado] o mld AoR oA gtk mekk, B =R 1 FUEY A AAHe] 4 HEQ] 1 Gbps ToE
Aol 7hsdt FEMAY RES HA E AZeIth & =olA= 1 Gbps HloldH HES 8l 7] FEMAIHY FAQ
RCLED (resonant cavity light emitting diode)S VCSEL (vertical cavity surface emitting laser) 2 TjA|5} 01, A|ZE FEHA]
He 12 Bt FEje] Frat2 5 o]-8-38to] 3hhe] PCF (plastic optical fiber) FA-F-2 AFEES A&stqlch. old, 4%
Ei 22 dBm @ BER 107 22 vpehtar, 7% 1 Gbps w0l A& ofelttolo]iidd (eye diagram) Erelshict.
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FIG. 1. Structure of our proposed optical transceiver module.
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HIG. 2. Optical coupling simulation of the optical transceiver module.
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FIG. 3. Alignment tolerance simulation results between VCSEL

and dual-lens.

A B18220 WIS -3 um ~ 43 um, 1 dB 54 4Y
224 WS 20 um ~ 420 ym= Uehgel F A=
12 Hlh3 wokeo] 1 dB 43 A S0 Mels -6 um

Coupling
Efficiency (%)

X-axis(um)

Z-axis 30im

Coupling

Efficiency(%)

L

Coupling
Efficieney(%)

-10
-6
2,
X-axis(m)

Z-axis -30im

§ 10

Coupling
Efficiency(%)

10 Y-axis(um)

le

Coupling
Efficiency(%)

3
10 Y-axis(um)

02,
X-axis(um) 10

10 v-axis(um)

W 50-100
W 80-90
CO70-80
H60-70
B 50-60
H40-50
[130-40
120-30
H10-20
E0-10

6 LS.
-2 2 10 Y-axis(um)

5 10 X-axis(um) 610

FIG. 4. Alignment tolerance simulation results between dual-lens

and 1x2 asymmetric waveguide.

TABLE 1. VCSEL versus dual-lens simulated coupling efficiency
and vertical, horizontal alignment tolerance

Coupling 1 dB Vertical 1 dB Horizontal
Efficiency (%) |Alignment Tolerance (xm)|Alignment Tolerance (um)
90.20 20 +2
99.54 10 +2
99.98 0 +3
99.90 -10 +2
92.62 -20 +2

TABLE 2. Dual-lens and 1x2 asymmetric waveguide simulated

coupling efficiency and vertical, horizontal alignment tolerance

Coupling 1 dB Vertical 1 dB Horizontal
Efficiency (%) |Alignment Tolerance (xm)|Alignment Tolerance («m)
96.78 90 +4
99.70 60 +6
99.98 30 +6
99.98 0 6
99.98 -30 +6
99.52 -60 +6
96.34 -90 +4
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FIG. 5. Fabrication process of our optical transceiver. FIG. 8. Measured 1Gbps eye diagram.
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