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EcusiveTwo-Port
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Asuystionaer equilibrium.
② Reflectionless terminations .

=> Ta
.F= Taal"= KTB

I A ,
t= 0

= 7 |bT 2 =lbF= KTB

but what about
bat =?

We will show that Jba
*
= 0 .
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一~· Hybrid #

bi = f(bi +bc)b = y(b, -b)

biF
=

官 ( b. tb)/ ][高以*州—
= { [ b , bt+ babt+baba☆+ b , b]

= I(15, 12 + TbaR]+ ReCotabiA]

TF = [R + 151]-Re[bbi]

= [TbR-TbK]+ j7m (b)



Similar expressions for

, p,taiat 」

⇒== KTB

& Taial = 0

Thermal Eg => TbiR= Tha = KiB.

-> TAiR = kiB + Re[tb]

TbjK = kiB- Re[Ebit]

Thermal Eg .
is Re[b] = 0

Using a 900 hybrid =
Im bab - =:

- Tb, = 0



Bosma'sTheorem
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BOSMA'S THEOREM.



Measurements

fador
Calibrated Noise Source Pout

of → Spectrum
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Excess Noise Ratio

ENR = bafnrof freq)
factorMethod

に 燕
Pout= GCKTOB)

+Na



⇒
F =

E

ifTc= To

Proof :
_

に燕 に KBBGtNa
= 「 품+→←,

. + NOBG

⇒ F = 「h -Y)
HTc= To

F:InTc.
F = ,



Measurement Procedure
_

Step Calibration

> Connect noise source directly
to the

receiver a get
⇒ Fr =

EN1
Step : DUT+ Receiver

Fsp = 舞-上
=> Four = Days - Free

for

Gou+ = 響熊 syyPoit,v

Limitation: Not very accurate when NFP or GG
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SSB Noise Figure
_

Assumes signal is in
one sideband

noise is in
both sidebands .

#ISBNoise Figure
Assumes signal a

noise are
in both

sidebands or in only one
sideband.

_

method alwaysCAUXONiYfaUise Figure.
DSBCSSB by 3d.B



Gain Method

soRd
DUT Pr

Pout = GKTOB +
Na

isys
= F (GKTOB)

며

A POGKTOBys
NE = 10 log (Pout,sys)

- 10log(G)
- 10 lwg

(KTo B)

Me NoiseMarker to get Pont !



salgentwice
poweenetne

Poit = PKToB+ Na = F(G KToB)

isendttl Pr

pLz = G KToB + Nat GPgens

=>Pout2) = 2 Pouts
)

=> GKToB + Na + GPgen
= 2(GISToB +Na)

2 APgen = FQKToB

s Fsp = PgB


