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Performance Analysis of Optical Parallel Interconnections
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ABSTRACT

In designing a front-end array of optical receivers for optical parallel interconnections, the etfects of major parameters such as
skew. noise (sensitivity), crosstalk, and signal degradation due to the receiver bandwidth limitation on the system performances
need to be analyzed. System performances such as eye margin, interconnection distance, and channel bit rate are calculated
analytically by considering those parameters mentioned above and bit error rate (BER). In high-speed applications (~Gbit/s/ch)
using fixed level decision scheme, it is preferable to design the optical receiver array having low rise/fall time (t/tf) skew by
increasing the receiver bandwidth at the expense of optical power penalty. We discuss the effect of the receiver bandwidth
increase on the system performances. The value of the receiver bandwidth increase factor is limited by the optical power budget.
We need to consider the eye margin and optical power penalty caused by additional noise due to the wider receiver bandwidth,
crosstalk, and signal degradation due to the bandwidth limitation for this calculation.
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Table1. Optical parallel interconnection using an optical
fiber ribbon
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Age | 8 | 12 | 28 | 4 | 4 | %
dolm) | 100 | 100 | — | 40 | 2 | —
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Fig. 1. Application and structure of optical parallel interconnection using an optical fiber ribbon
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Table2. Some parameter values for 1.3m UD array

Parameter Value | Reference

LD Separation 250m

Threshold current(ly,) at T,=25%C 3ak (16}
Characteristic temperature(To) 55K {16)
Characteristic temp. for the 150K (16}
slope efficiency(T,)

Active-region width 1.5m
Active-region thickness 250mn

Cavity length 150um

Radiative recombination coefficient(8) | 1% 10" m¥s 9
Applied constant pulse current(,) 30aA
Self-thermal resistance(R, 50c/wW 20
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Diode turn-on voltage L5V
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Fig.4. (a) A schematic circuit diagram of a receiver array which uses fixed level decision scheme
(b} An AC equibalent circuit for a front-end array of the receiver
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