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1. Introduction

o Voltage Measurement at One Point
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Figure4.1  Voltage measured at one point isaresultant entity of incident and reflected voltage
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0 Measurement by S parametersisbetter than by others
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Figure4.2 Thevarious parametersto characterize atwo port network.
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2. Impedance M easured Directly by Newwor kAnalyzer

0 Theoretical background of impedance measurement by parameters, S;, S,,

—_ SlZ SZl GL

in 1- S, G
_— S12 SZl GS
out S22 + 1- S}, Gg
When r.=r,_ =0,
Or, S,=0,
Or, S, =0,
Gm = S11
Gout = S22
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Figure4.3 Relationship betweenS; and I"}
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Figure4.4 Impedance measuredb& netvyk analyzer

Richard Li


http://www.fineprint.cn

0 Smith Chart

* | mpedance coor dination
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(U ) 1)2 + (V Y X)2 - i Figure4.5 Impedance coordination of Smith Chart
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* Admittance coordination
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Figure4.6 Admittance coordination of the Smith Chart

y=9g+ b
y = 1 _1-C
Z 1+ G
They curve can be obtained by rotating of z curve with 180° because

1_1-G_1+GeP”

z 1+G 1- Gelr
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| mpedance and admittance coor dination together
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Figure4.7 Impedance and admittance coordination of Smith Chart
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* Scales on Smith chart

Some scaled parameter s are attached below the Smith Chart :

*  Reflection coefficient of power, G,

* Returnlossin dB, -10log(&),
* Reflection lossin dB, -10log(1-&),
*  VSWR (Voltage Standing Wave Ratio), (1+|Q)/(1-|G)),
* VSWRin dB, 20log(1+|G)/(1-|G)),

Transmission loss coefficient, (1+|G?)/(1-|GP).
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o Calibration of network analyzer

*  Atest PCB

ooooooooooo - 40 0000000O0O
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(a) Test PCB (Top side)

Figure4.8 Layout of test PCB

[ Top metallicarea;
[EZ] Bottom metallic area;

o  Conductiveviafrom top to bottom;
8 «Zero” capacitor

DTU (Desired Test Unit)
Runner, Z,=50 Q
SMA connector

L[]

Lecture#4 Richard Li

PDF {4 "pdfFactory Pro™ ik RAGIE www. fineprint.cn



http://www.fineprint.cn

Open
* Calibration Board

for Network Analyzer

Figure4.9 Layout of a self-supporting
calibration kit

Short
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EZ1  Bottom metallic ares;

[B©® conductiveviafrom top to bottom
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50 Q resistor

= Runner, Zo=50 Q.
-.- SMA connector
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(a) Calibration kit (Top side) (b) Calibration (Bottom side)
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o Transformation of impedance between in seriesand in paralle

Rs iXs VAVAY,
o— M—T—"F— o ‘_-’» o4 J
[ —
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Z=Rg+] Xq Z =R, IjX,

Figure4.10 Transformation of impedance between in series andin parallel

R+ i =R, = X PR:
Xp = Xs L3t @X

R, = Re(Q? +1) @

Q = L2l= 2o

Note : X4 and X could be either inductors or capacitors.
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(a) When Xgand X, areimpedance of inductors
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Figure4.11 Transformation of impedance between in series andin parallel
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3. Impedance measured alternatively by network analyzer

0 Accurate and inaccurate area of Smith Chart

Figure4.12 Accurate and inaccurate areain Smith Chart
[l Rdatively accuratearea
|:| Relatively inaccurate area
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0 Impedance measured by an alternative way

Networ k
Analyzer
Port 1 Port 2
DUT
50 Q i 50 Q

(a) Testing for low impedance part.
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Port 2

Networ k
Analyzer
Port 1
DUT
50 Q i — 50 Q
1

(b) Testingfor high impedance part.

Figure4.13 Testing setup for partswith low and high impedance

emme DTU (Desired Test Unit)
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Figure4.14

| mpedance measur ed by means of circulator

I mpedance measur ement by means of circulator.
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0 Impedance measuring and matching of a mixer :

Circulator Circulator

Vo1 é

Figure4.15 Impedance measurement and matching for a differential mixer by meansof circulator.

Circulator

Vio

Figure4.16 Change of impedance measurement and matching fora differential mixer by means of Balun.
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