
1. Introduction

Digital technology has been advancing remarkably:
the data transmission rate of CPUs and MPUs is ever-
increasing, as dictated by Moore's law, with the
advent of greater memory capacity and a higher CPU
clock frequency. For microprocessors, a number of
models have begun providing a clock frequency in
the GHz range. For wide area networks, current
developmental efforts are directed toward a high
speed photonic network represented by the wave-
length division multiplexing (WDM) of optical com-
munications, and the optical devices used therefor.
For personal computers, servers, workstations, stor-
age devices, and the like, however, connection is
made with the aid of many I/O systems consisting of
copper cables, with some exceptions. Such circum-
stances will remain unchanged for the time being.
Industrial associations and manufacturers have been
recently making various proposals regarding new
standards for high speed interconnection and I/O
systems. These proposals are intended to increase
the transmission speed by changing the current par-
allel signal transition method to the serial one, and
being low voltage of signal. The new types of cables
and connectors used for them that are required to
implement these proposals will be made available
through the establishment of new specifications for
the characteristic impedance, skew, crosstalk, and
the like. This report introduces various high speed
transmission cable assemblies and their features.

2. Various High Speed Transmission Cables

(1) Ultra 160 Cable
This product is used for RAID (Retardant Arrays

Independent Disks), HBA (Host Bus Adapter), and
similar systems, and can handle data transmission at
160Mbps. It is available in two types: one for external
connection among devices, and one for internal con-

nections within a device. The internal cable consists
of 68-core flat cables. The external cable consists of
34-pair cables, and the connector is a thin type using
68-pole VHDCI that permits dense wiring on the back
plane. The specifications for this cable are as shown
in Fig. 1. The electrical performance is specified in
SPI31), Table 1 presents the standards and measure-
ments, and Fig. 2 shows the appearance of the assem-
bly.

(2) FC (Fiber Channel)2)

This cable is designed for use in workstations,
servers, disk devices, tape devices, and the like. It
can handle a transmission rate of up to 2Gbps.
Moreover, FC will soon be applied to an even higher
rate of 10Gbps. Two materials are used for this cable:
copper and optical fiber. The copper cable is used for
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The latest high speed transmission cables for the interfaces of personal computers, servers,
and other information terminals are available in many types. The cable and connector specifi-
cations depend on the specifications for the physical layer of the applicable interface standards.
Presented herein are the places of use and features of some of the most representative types of
high speed transmission cables currently in use.

Table 1. Specification of SPI3 and Test Results

Test item Specification Result

Differential impedance 110~135Ω 127.4Ω

Capacitance 26~46pF/m 35.2pF/m

Propagation delay Max8.9ns/m 4.5ns/m

Skew 25ps/m 23ps/m

Attenuation Max0.48dB(200MHz) 0.36dB

Near end crosstalk Max3% 1.2%
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Fig. 1. Ultra 160 Cable Cross Section.



short distances under 30m, whereas the optical cable
is used for greater distances or as the backbone of
LAN and WAN. For the balanced  copper cable a two-
pair cable with the characteristic impedance of 150Ω
is mainly used. The connectors come in three types:

DB9, HSSDC, and SFP. The SFP type uses a rigid
printed circuited board connector, and the mated part
can be shared with an optical connector. This permits
simple conversion of a copper system into an optical
system. SFP is compact in size and provides a high
wiring density on the back plane. These features
make SFP the most promising product of those intro-
duced herein. Fig. 3 shows an assembly with HSSDC,
Table 2 lists its performance, and Fig. 4 shows the
eye pattern of a cable length of 10m.

(3) Serial ATA3)

This cable is used for serial data transmission for
hard drive and storage interface. The previous prod-
uct, Ultra ATA, was formerly based on parallel signal
transmission at approximately 133Mbps. In Serial
ATA, the signal-transmission method is changed to
the serial method, resulting in a high transmission
rate of 150Mbps. In addition, serial transmission per-
mits a reduction in the number of cores to be used in
a flat cable, from the conventional 80 to 7. This con-
tributes to space savings. Now that the examination

37Fujikura Technical Review, 2003

Fig. 2. Ultra 160 Assembly.

Fig. 5. Appearance of Serial ATA Assembly.

Fig. 4. 10m FC Cable Eye Pattern.

Table 2. Specification of FC and Test Results

Test item Specification Result

Differential impedance 150 ± 10Ω 148Ω

Capacitance Max.26pF/m 24pF/m

Skew Max.6.8ps/m 4.0ps/m

Attenuation Max.3.8dB(1,062MHz) 3.5dB

Near end cross talk Max5% 3.8%

Eye pattern Defined mask Good

Fig. 3. Appearance of FC Assembly.
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Fig. 6. Cross Section of Serial ATA Cable.

Table 3. Specification of Serial ATA and Test Results

Test item Specification Result

Differential impedance 110 ± 10Ω 101Ω

Skew 10ps/m 8ps/m

Attenuation Max.6dB(10~4,500MHz) 4.2dB

Near end crosstalk −26dB(~4,500MHz) −38dB



conducted chiefly by the manufacturers of personal
computers, servers, and hard drives is practically
complete, the transmission cables will rapidly be
replaced by Serial ATA. Fig. 5 shows the assembly of
Serial ATA integrated with a connector in order to
supply power to a hard drive. Fig. 6 shows the cross
section of the cable, Table 3 lists the electrical perform-
ance, and Fig. 7 represents the TDR waveform of the

assembly differential impedance. The small fluctua-
tions of the cable and connector also demonstrate
that the electrical performance is well-controlled. It
has already been decided that the speed of the Serial
ATA cable will be increased to 300Mbps in 2003, and
to 600 Mbps in 2005 or later.
(4) InfiniBand4)

The current transmission standards applied to the
I/O between a server and a storage device, and to a
network, include the SCSI, Ethernet, and Fibre
Channel. These standards differ from one another in
terms of their transmission methods, and therefore
require different switchboards depending on the
devices used. This hinders the inherent data trans-
mission speed of a CPU from being fully utilized.
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Fig. 8. Appearance of InfiniBand Cable Assembly.

Conductor : AWG26 (0.404  
Ag plating annealed solid copper)

Insulation : Foamed PE

Tape : Aluminum-mylar laminated 
            tape 0.040mm thick

Shield : AWG36 tinned copper
              braid 87.7% coverage

JACKET : PVC
                  nominal 1.0mm thick

Cable diameter : φ8.5mm

Fig. 9. 4X Cable Cross Sectional Figure.

Fig. 10. Appearance of Welding Connector.

Fig. 11. Eye Pattern on Welding.

Table 4. InfiniBand Specification and Test Results

Test item Specification Result

Differential impedance 100 ± 10Ω 103Ω

Eye pattern, jitter Defined, max.0.25UI Good

Attenuation Max10dB(1.25GHz) 2.8dB

Near end cross talk 4% and less 3.5%

Fig. 7. Differential Impedance Wave.



InfiniBand is a switching system integrating these
heterogeneous standards, and it is therefore hoped
that it will spread rapidly as a next generation inter-
face standard. The data transmission rate is 2.5Gbps.
To enable duplex transmission, the wires in a cable
are grouped into two. This design provides a high
transmission capacity, e.g., 10Gbps in a 4X (8-pair)
cable and 30Gbps in a 12X (24-pair) cable. Fig. 8
shows a 4X cable assembly, and Fig. 9 the cable spec-
ifications, while Table 4 lists the electrical perform-
ance. Our company, jointly with DDK Ltd., has devel-
oped a new connector that features superior electrical
characteristics in a high frequency range, and is able
to handle welded cable assemblies as shown in Fig.
10. Welding connector has bigger eye open area com-
pared with existing paddle connector for
soldering(Fig. 11). 

3. Conclusion

This report has introduced a number of high speed
transmission cables and their assemblies. Those
introduced herein are limited to products that are

already in wide use or are expected to be in the
future. In the design of these products, cables and
connectors alike, the impedance, skew, and other
performance at a high frequency are given special
consideration. Such design requires special process
control to ensure the necessary characteristics dur-
ing manufacture and connector installation. Our affili-
ate, DDK Ltd., develops and manufactures the rele-
vant connectors, and Fujikura Thailand Ltd. manufac-
tures high speed transmission cables and processes
cable assemblies at one location.

Our company continues promoting the develop-
ment and commercialization of various high speed
transmission cables. 
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