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High Speed Quad to Twinax Conversion

Quadsplitter Technology (Patent # 6,794,578)

	 Currently high-speed data transference requires 
transmission systems that minimize reflections. This is 
achieved through controlled characteristic impedance 
from source to load. In microwave systems, this is ac-
complished with waveguide or coaxial transmission lines. 
In both cases, the line geometry is the determining factor 
along with dielectric and conductor materials. Steps, 
bends, protrusions etc. will invariably cause reflections 
with consequent loss of transmission efficiency. In 2-wire 
differential- mode transmissions this is acceptable at 
lower data rates, however, when data rates become 
higher, such as fibre channel (into microwave frequencies), 
the line characteristic impedances become much more 
critical.
	 In fibre channel systems the source and load dif-
ferential  impedances are usually high (100 -150  ohm). 
Achieving these high impedances in coaxial transmission 
lines and connectors is size prohibitive. As a result, a line 
configuration such as twinax where the signals carried 
between a pair of conductors (usually round) critically 
spaced from each other and surrounded by a conductive 
enclosure is used. In this “differential line” high imped-
ances are easily obtained since the mutual capacitance 
between the conductors is minimized.

	 A more efficient development for fibre channel 
transmission is the “Quadrax”, a single enclosure with four 
wires where a diagonal pair of conductors forms a twinax 
differential pair.  

	 A problem arises when the Quadrax to Twinax 
conversion takes place and the channels must be physi-
cally separated. The diagonal pairs will cross over result-
ing in impedance disturbance and reflection with some 
crosstalk. At low frequencies or data rates, this is  some-

TDR Traces

what manageable, however when data rates approach 
microwave frequencies the resulting system degrada-
tion becomes unacceptable. This problem is effectively 
overcome by employment of stripline or microstrip 
transmissions.

	 The unique feature of this method is the place-
ment of the traces and ground planes within a stack of 
circuit boards where the lines from the quadrax input 
contact pins couple straight onto the stripline traces 
without crossing over or disturbing the relative positions 
of the selected diagonal pairs. This means the imped-
ance is relatively consistent and therefore not frequency 
sensitive.

	 Referring to the assembly and circuit boards 
below, it can be seen that by locating a common 
ground plane between two trace layers, the signal pairs 
will be isolated and in the controlled impedance of 
effectively two separate transmission systems. In the 
above case, the separated pairs run to surface pads 
that, thru selected plated-thru holes, connect to the 
assigned embedded traces. Note the diagonal pairs 
from the Quadrax interface are attached to the pads 
on their assigned traces, while merely passing through 
the board with traces and pads belonging to the other 
diagonal pair. The paired traces are routed to the board 
edge case, and will be soldered to the separated twinax 
cables. The chart below is a differential TDR showing 
the impedance in the transition region. 
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Part Number Cable Type Cable

02990Y-0100 Differential Twinax 540-1099-000
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Part Number Cable Type Cable

01370Y-3000 Differential Twinax 540-1099-000

 Size 11 Quad Receptacle to 2 Socket Insert Right Angle Twinax Cables to Open Lead

MIL-DTL-38999 Series III 150 Ohm Quad Twinax Assemblies

Quadsplitter Connectors

Y = Connector Polarization

 Size 25  Four Way Quad Pin Insert Receptacle to 8 Right Angle Twinax Cables to Open Lead

Y = Connector Polarization
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Please specify cable length when ordering

Please specify cable length when ordering




