574 (50)

HFE E24E FEIFT (1995549 A)

ERAEERRICL 3 R— FREESE
Ay —a%o 3

Z PWHEH-EX LT
MERFERZRERBIEIIER T657 MEHERAREE 1-1
(1995 % 4 A 17 H=ZA+, 199546 A 12 H=ZH)

Board-to-Board Optical Interconnection Using Multiple Wavelengths and
Stacked High Reflection Plates
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A wavelength-multiplexed optical interconnection is proposed to communicate data between boards
using stacked high reflection flat plates. The light emitting diode with wide power distribution is
appropriate for point to multi-points interconnection. It is expected that this concept is applicable to
multi-processor systems. Results of basic measurements and simulations concerning the optical power
are presented. Applications of the interconnection on the fast Fourier transform and special-purpose

computer are proposed.
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Fig.2 Simplified diagram of rays in a transparent
parallel plate with high reflection. (a) Side view
and (b) top view. Broken lines represent light rays.
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Fig.3 4-wavelength multiplexed data communica-
tion between 4 boards using 8 stacked flat plates (8
bits).
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Fig.4 Distributions of PD current as function of
(a) distance » from the optical axis of LED when
¢=0°and (b) angle ¢ from the optical axis when »
=100 mm. Solid lines represent calculated values
assuming perfect reflection, broken lines calculated
values assuming no reflection, and dots measured
values.
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Fig.8 The architecture of PE array processor
computer (8 X8 PE).
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Fig.9 The architecture of special-purpose FFT
computer using 8 PEs interconnected by butterfly
network.
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Table 1 FFT execution time of TRP-860 (a super high
speed numerical accelator board) corresponding to the
various number of element using signal processing

library, [unit: ms].

1-D FFT 2-D FFT
Number 256 512 1024
of element 512 1024 2048 X X X

256 512 1024

Complex  0.38 0.90 3.90 132.0 705.0 4719.0
Real 0.26 0.58 1.09 80.1 382.0 2089.0

[Specification of TRP-860] CPU: i860 XR (64 bit)-40
MHz + T 805-20 MHz, FPU: pipeline adder, multiplier
(inside i860), Cache: operation cache (4K) and data
cache (8K) inside i860, Peak performance: 40 MIPS

and 80 MFlops. (quoted from data sheet of CSL corpora-

tion)
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Fig.10 The architecture of general-purpose com-
puter with 8 CPU boards using 4 wavelengths
multiplexion and time multiplexion.
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