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Conceptually, “s” parameters are like “h”, “y”, or “z” parameters because they describe the inputs and

outputs of a black box. The inputs and outputs are in terms of power for “s” parameters; for “h”, “y”,

and “z” parameters, they are voltages and currents. Test Device - Component
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In this figure, “a” and “b” are the square roots of power; (a;)* is the power incident are port 1 and (max)
(by)* is the power leaving port 2. The diagram shows the relationship between the “s” parameters and ) : 8.0 _L2-3
the “a’s” and “b’s”. For example, a signal, a,, is partially reflected at port 1; the rest of the signal is : If L is the larger VSWR of two

transmitted through the device and out of port 2. The fraction of a, that is reflected at port 1 is s;;; cascaded lossless mismatches 7.0
the fraction of al that is transmitted is s,;. Similarly, the fraction of a, that is reflected at port 2 is ‘ Reflection T and S the smaller, the resultant 3

S99, and the fraction s, is trans- Coefficient or VSWR may vary from a mini- 6.0

; Inductive - :

mitted. The signal, b;, leaving -4 1 T VSWR Circles _ mum N = L/S to a maximum —
. . Conventional system Airline ReaCtance X = LS d d th /

port 1 is the sum of the fraction with 38.08 Girertiity system , depending on the 5.0

of a, that is reflected at port 1 ] i e N [

Circles
r WSMA I spacing between L and S.
and the fraction of a, that is “""”E’?/ /<A
irline

transmitted from port 2. Thus, system e -
the outputs can be related the / arinector : e —
—

— 2.2

Wavelength

-—

1
N

the inputs by the equations:

b =s ;81285

[=]

by=85121 82985

\
//— \

\ §
Conventional svstem"\  Airline Airline Exml)le:
system %syslem — 0
withtype-N with LPC7 E
\ or WSMA connector ] IfS=2and L = 25,

when ay= 0

Return loss measurement uncertainty -~ dB

connector

\ 1] then X =5 and N = 1.25.
\ \ . 1 Given any two values, the

other two may be found.

30 50 , \ .
Return loss measured-dB -~ CapaCItlve

! \ Resistance Reactance
108 : Circles Circles

SWR measured

| T BT |
Lo

Millimeter—Wave Transmission Spectrum Analyzer Digital Modulation Type and Constellation
Attenuation Curves Display Range o ° 1
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At 290KP,, = 4 x 10?' W/Hz = -174dBm/Hz
VSWR - Reference Signal In deep space kT = -198dBm/Hz

1+
VSWR = 1 P * Noise figure is defined when input is terminated at 290 Kelvins.

where P1 & P2 = system powers
El1 & E2 = system voltages where p = reflection coefficient

Phase Error (1Q error phase)

where p = reflection coefficient
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