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Number of ports|| Number of portg Data throughput
Process Port speed|. : .

in a chip in a board between boards
CMOS, 0.8mm _ :
CMOS, 0.5mm : :
(1SS'95) 2.5 Ghit/s 2 X2 8 40 Gbit/s
CMOS/SIMOX
0.25mm 2.5 Ghit/s 8 X8 64 320 Gbit/s
(1SSCC 91)

Key issues for constructing an "Over Thit/s" switching system
- Large-scale, high-speed switching LSIs
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Board-to- rd free- tical interconnections
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Features:
- Low cost, high-density optical interconnections
- Low power consumption (~4 mW/Gbit/s)




. c active-ali

Printed circuit board

(PCB #1) \

Laser collimator —___|

Vertical-cavity surface-
emitting laser
(VCSEL) array

~

Microlens array — |

Liquid-crystal —

micro-prism array

Feedback
circuits

Error signal

\

Adjustable liquid prism
(aperture diameter: 28 mm)
Monitor

,beam

PCB #2

/

N

DN AN AN D AN

Transmitter
module

module

I x-y positioning

Y sensor

N

Photo diode

Receiver ‘ array



O I I I
0 25 50 75 100

Number of insertions and removals



Mechanical-shock tests

With optical-beam self correction
100-G shocks direct to the board
Minimum: 0.95
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Block diagram of the switching LSI chip

Inputs Switching elements block
< >
e g0 pexear el T o fle 0
£lslez f— 20 3
-~ Ep=] HEE ] £ I E - A=
N e Qo = |1 Eis N Qo |
O G H@ o W
5] Tou B & Q
T8 N8 He (1 s [i€
—— T HNHE — — N H £
——EAZ0% = 1) }K— &0 E
g lafs [T 11 3 1 8
/ £l ol = || O
Each port has

-Data-0 line
-Data-1 line

- Process rules: 0.25 nm, CMOS/SIMOX
- Network size: 8 input, 8 outputs, and 3 stages
- Port speed: 2.5 Ghit/s
- Elastic-memory size in each ports: +/-16-bit depth
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4 x 64 RRB switching fabric moun n the MCMs and th
printed circuits boards
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Optical interconnections
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Exampl lgnals from the LSI chi 5 Gbhit/s

half clock line AsARDE A ;ﬁﬁ!‘-ﬂ-lﬁ '.h

frame line ).

N WY 1\!‘?"?- .\r,'f I| A

e ERRLACIR
i VP W W

A pnih
i PRGN

2 ns/div.

Experimental results indi

- Low power consumption: 8.4 W
(10.8% lower than that of a previous chip)

- Our chip can be operated in a standard cooling system
In conventional book-shelf assembled PCBs



summary

Large-scale. high-speed ATM switching LSIs needed for
constructing of the "Over-Tbit/s" switching system

- The newly fabricated LSI chip, made by 0.253m process and
CMOS/SIMOX technology, consisting of the 8 x 8
subnetwork
- High speed switching operated at 5 Gbit/s
. Scalability of the network size and hardware volume

- New implementaion and arranging for LSIs into
MCMs/boards/cabinets
- A Thit/s switching system in the 8 cabinets

. Large-scale, compact free-space optical interconnection
systems based on an active-alignment system

- Data throughput between boards: > 540 Gbit/s
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