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In the past year, IBM announced the System/390™ family 
of mainframe computers. Along with many other perfor
mance enhancements, this system was among the first in 
the computer industry to use fiber optic I/O channels for 
high speed data transfer. Known as ESCON (Enterprise 
Systems Connection)™ Channels,1 these optical links pro
vide significantly higher bandwidth, data rates, and dis
tance than the parallel electrical cables they replace. 

While optical fibers have been widely used in the tele
communications industry, the requirements for data trans
fer are quite different. Because of the potentially serious 
consequences of a bit-error, datacom links must maintain 
significantly lower bit error rate (BER), typically 10 -15 as 
compared with about 10 -10 for telecommunications. While 
maintaining high quality transmission, a datacom link 
must be easy to reconfigure. This requires a fiber optic 
connector that can be inserted or removed easily, despite 
having sub-micron tolerances and consistently low optical 
loss. Finally, the datacom links should span several kilome
ters without the use of repeaters. 

The ESCON™ channels consist of 200 Megabit/s duplex 
fiber optic links. In typical installation, the transmitter/ 
receiver assembly of a System 390™ mainframe or periph
eral is connected to a patch panel with a short fiber optic 
jumper cable (less than 122 m). The patch panel is con
nected to a fiber optic trunk cable that may span several 
kilometers before terminating at another patch panel. 
Another jumper cable is used to connect this panel to the 
destination device. ESCON™ is a multimode fiber link 
using a 1300 nm InGaAsP/InP LED transmitter and InGaAs/ 
InP PIN photodiode receiver. A statistical link budget was 
developed that allows a maximum distance of 2 km using 
50 µm core fiber, and 3 km using 62.5 µm core fiber with a 
minimal modal bandwidth of 800 MHz-km: a 2 km link using 
62.5 µm fiber with modal bandwidth of 500 MHz-km is also 
supported. Link parameters such as transmitter power 
and receiver sensitivity are described as statistical distri
butions, which were truncated in some cases to reflect 
manufacturing process limitations. These parameters are 
incorporated into a Monte Carlo simulation to determine 
the link budget. Power penalties are assessed against the 
link to account for chromatic dispersion, higher order 
mode loss, and other factors. To compensate for modal 
power variations, an optical mode conditioner was devel
oped for link loss measurements in the field. 

Data transmission is facilitated by using an 8B/10B 

scheme.2 A switched point-to-point star interconnection 
topology was implemented based on a 60 port dynamic 
nonblocking cross-point switch. This topology uses a cir
cuit switch; once a connection is established between two 
ports, data may be transferred until the connection is 
explicitly removed. Since the switch converts optical sig
nals to electronic ones for signal routing and then re
transmits the optical signal, it also acts as a repeater, a 
distance of 9 km can be achieved by using two switches in 
a link. 

A duplex optical fiber connector was developed for this 
system, consisting of two ceramic ferrules and a polarized 
connector body. This design features a unique protective 
cap for the ferrules, integrated with the connector case. 
The cap is spring-mounted and retracts when the connec
tor is inserted; the ferrules are protected whenever the 
connecter is not in use. The ferrules are designed to 
achieve a glass-to-glass physical contact connection, with 
a typical connection loss of 0.3 dB. When the cable termi
nates at the switch described earlier, it is threaded through 
a series of serpentine or S-shaped grooves. This provides 
strain relief and prevents any tangential force (up to 60 
lbs.) from being transmitted to the connector if the cable 
is pulled. 

This combination of optical, electrical, and mechanical 
design exploits the advantages of optical fibers for datacom 
applications. The size and weight reductions are also 
considerable; a duplex fiber cable weighs 74 times less 
than conventional copper cables with the same informa
tion capacity. The copper cables are limited to a maximum 
distance of about 122 m and a data rate of 4.5 Megabytes/ 
s, while the ESCON™ fiber optic channel has the capability 
to support 2-3 km and 17 Megabytes/s. 

Using this technology, new machine configurations are 
possible that enhance flexibility; processors may be placed 
further apart without sacrificing system performance. The 
interconnection technique allows for growth with minimal 
disruption of existing channels, and increases both the 
flexibility and reliability of the link. 
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