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DUT : device under test
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Q| E A m}2}H| E| impedance-parameter
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or [r]=[z]/]
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where Z; is found from

11, =0 for k#j
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O] E0|E A I} 2} Ef admittance-parameter

11 Yn Y12 YIN
12 _ Y21 . .

IN YNI

where Z; is found from

1Y, =0 for k=
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T-equivalent circuit for 2-port network

pi-equivalent circuit for 2-port network
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Kirchhoff voltage law

V= 11(211 _le)+11212 +1,Z,,
=Zl,+ 2,1,

v, = Iz(Zzz _le)"'Izle +1,Z,,
=2yl + 2,1,

Kirchhoff current law

L =10 +1,)-(07-1)r,
=Y+ 10,

I, = Vz(Yzz +Y12)_(V2 _Vl)le
=Y,V + Y0,
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V, = AV, + BI,
1,=CV,+DI,

- ABCD I}2}H| Ef ABCD-parameter
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- Cascade connection
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Z,, y=JjB [A B:|=[ cosfl  Zsinpl
o C D

o

=

Vi =V,e’' =V, cos Bl + jV,sin B
=V,cos Bl+ jZ,I,sin Bl

JYsinfpl - cosfil I, = Le"" = jZV,sin Bl+1,cos Bl
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~~ Vy, Iy

V(x)=V*"(x)+V (x)

V', I z+<"\’;

e

A Zn Zn . I(x) =1+(x)_1-(x)=m_m

Z,  Z,
ak

v(x) = a(x) + b(x)
i(x) = a(x) - b(x)

)
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rminationT| 0] S Q]

2port 7} AT S| te
Q& HEAFA| 4= (reflection coefficient)

IportOfj A{ 2| €

2port?7| 23| terminationE| 0] QS [H 9|
1portOj| A 2| E1}A| 3= (forward transmission coefficient)

1port7} & 3| terminationE| 0 QUE [ Q|
2port0f| A O] &8 HEALAH| 4= (reflection coefficient)

1port7} & 3| terminationT| 0 QU Q|
2port| A 2| E1}A| 4= (reverse transmission coefficient)

Return Loss =10 log|Sl.,.|2 [dB]
Insertion Loss =10 log|Sl.j|2 [dB]
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cattering Paramete

Reciprocal [S] matrix is symmetric.

Lossless [S] matrix is unitary.

- For 2-port network,

S, S

[S] _ Sll Slz
21 P2

2 2
- For lossless network, it should be |S“| + |S21| =1

- For reciprocal network, it shouldbe S, =5,
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Matrix EH 2t

S & i ABCD
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U= 5, M= 5,0 = 535y il T
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Y°O+$u.‘r(1—5§)+ Siafy 2y A
Q45 W+ 5520~ 5255 2] B
05,008, -5,5, Zn Ty
- =, [2:] T
ERGE Tt PYLEE 12l £1
25y Zya Ty
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L5050 503y En =%
25, Ly Iy
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z=10+jL0

2=05-j0.5 : s 2=1.0-j1.0
y=1.0+jL0 - -2/0.5 y=0.5+j0.5
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Constant I Circle

. LOH2.0
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[z. =¥

_ 5 ZL+jZ0tan,Bl|
OZO+jZLtan,Bl‘
1

Zi =114 - =YL — .
- zZ; open circuit ¢  short circui
Al4

=414
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| %3 | s-PARAMETERS

S_Param

SP1

Start=0.99 GHz
Stop=1.01 GHz
Step=0.01 MHz

Z=50 Ohm
E=180
F=1GHz

y \
/ |

t Il
06 05

[ I T I
04 03 02 0.1 02 03 04 05 06
A " A

| 1S(1,1)=0.532/-122.142

_~

freq (990.0MHz to 1.010GHz)

easteryun@gmail.com

Series Inductor (SL)

—m—

Series Capacitor (SC)

—

Parallel Inductor (PL)

=

Parallel Capacitor (PC)

1
i
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Term
Term1
Num=1
Z=50 Ohm

Term
Term1
Num=1
Z=50 Ohm

R
R1
R=50 Ohm

—
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Term
Term1
Num=1
Z=50 Ohm

erm
Term1
Num=1
Z=50 Ohm

—
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freq (1.000GHz to 2.000GHz)

freq (1.000GHz to 2.000GHz)
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Term
Term1
Num=1
Z=50 Ohm

R1
R=50 Ohm

Term
Term1
Num=1
Z=50 Ohm

R
R1
R=50 Ohm

L

o2
L=10 nH
R=
Red:
Blue : R2= 25o0hm
Green : R2= 50 ohm
Violet : R2 =100 ohm

—
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Term
Term1
Num=1
Z=50 Ohm

freq (1.000GHz to 2.000GHz)

|
freq (1.000GHz to 2.000GHz)

=

—
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freq (1.000GHz to 2.000GHz)
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Term
Term1
Num=1
Z=50 Ohm

R
R1
R=50 Ohm

Term
Term1
Num=1
Z=50 Ohm

R
R1
R=50 Ohm
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Term
Term1
Num=1
Z=50 Ohm

Term
Term1
Num=1
Z=50 Ohm

R
R2
R=100 Ohm

L2 hwmh
L=10 nH
R=

Red: R2=

Blue : R2=10

freq (1.000GHz to 2.000GHz)

freq (1.000GHz to 2.000GHz)

@

0 0l
0 ohm

Green : R2= 50 ohm
Violet : R2= 25 ohm

—
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freq (1.000GHz to 2.000GHz)
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