“Equivalent” models

« can | simplify this complicated circuit?

VA =R + jxmatch

macth match

generator ZIoad = Rload + jxload
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plane A / plane B plane C
plane B

 whatis Z (=, /V,,) inplane C?  Z. =74 = R 71X o

« whataboutz,? Z,=2Z, from * 2o Qanh(y, ) = Ry + ] Xg
Zol + ZIoad I]anh(yl [[h)




“Equivalent” models

 so |l can simplify the original circuit, replacing it with:

VA =R + jxmatch

macth match

generator

Zg = Rg +]Xg
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plane A /planeB
plane B

« whatisZinplaneB? Z,=Z .. +Z.=R_. +Rg +jlX .. +Xg)

« whataboutz,? Z, =2, fe ¥ Lo Qanh(y, 0,) =R, +]X,
ZOZ + ZB Eﬂanh(VZ I:I]Z)




“Equivalent” models

 so | can simplify the circuit even further:

generator

M
plane A

« what is the reflection back to the p = Zn = Zin
generator? Ly *+ Zyy

« then to have zero reflection we must have Z, = Z;,




Example for series matching

« let's assume both T-lines have the same characteristic impedance
Z,, and that the generator internal impedance is also Z

Z o =R___+jX

0]

macth match match

generator ZIoad = Rload + jxload

plane A / plane B"  plane C
plane B

* no reflection at plane A: p= z, ; ? =0 I:> Z,

« does |, matter?

+ NOT THIS TIME! Z, = Z D; :5 giﬁ(y gg:zo = z




Double stub tuner problem

e using two “stub” tuning elements,
match the load

— stubs produce purely reactive
iImpedances (or admittances)
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« work whole problem in
admittance since everything
is in parallel
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first step: transform g=1 circle

solution

rotate all pointsof g =1
circle back towards load ; .
: N\ desired location in

to plane A' 3/8 )\ _
: plane B’: g = 1 circle
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short-cut. rotate
center of circle 3/8
and redraw!
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transformed “g = 1”
circle in plane A




now that we know
what our target is:

what is Y 0q IN
plane A’?

YIoad

€0

norm — 9
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9zo

wotate Y,,,q towards
7 plane A’by 1/8 A




we need to get from
plane A’ to A

0l 0.12 0.13 0.14
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X - - /‘x\ﬂzo = 50l [A,;]YZ
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« whatis Y, so that in plane A we’ll be
on the transformed g=1 circle?

since matching element is purely
reactive, must stay on circle of

Q
constant g! .
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Impedance in plane A

« we now have what we need to get
Y,

YA=Yo+Y, O Y, =Y" =Yg,
YA, =08 - D6

(0.8 — j[0.02

(0.8-jm.02)- (0.8-j0.6) [OjMD.58
or = % or
(08-j1.95) - (0.8-jm6) H-jm35




we need to get from - .=
plane Ato B’

1 ~y Tt
if we did |t/l@ht we will be on
the g=1 circle in plane B’!

— p|cl(one of the two possible

“sélutions” in plane A, rotate
téwards generator 3/8 A
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we need to get from~ WWWM
plane A to B¥ o -
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iIf we didt right, we will be on .
the g=A circle in plane B’!
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— check the other “solutior” in 5 °,
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Impedance in planes B’

and B
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and the admittance in plane B is just
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Y, = jD.58

|, =(0.25 + 0.082) A = 0.3321

[]

admittance
j[0.22

rotate towards input end of
stub (clockwise) to desired
susceptance

plot admittance of stub
— short: infinite

Y,
[]

S
4
Q0
N
o
[
S
)
4
™)
Q
o
+
LO
N
=)
~—

I 2




(D)
©
|-
M
Q.
-
@)
e
7))
L
)
o)
-
(D)
O
-
.
)

c
@)
—
)
@)
0
o
c
@)
&
)
7p]




“Forbidden” regions

, o o 01 . - Y Y Y =2
- arethereany values for YA that 1 bl o Zo =51 [ij 2 Ii:l ! [::I nom

could not produce a match? J— . P 5 B AN
— recall we stayed on a curve of - 3 Nx&%
constant Re(Y#) until we hit the o2 A ‘xx%
transformed g = 1 circle - o,
— are there any circles of Re(YA) - ] NN 4
that do NOT intersect the if g~ > 2 there is NO intersection!

transformed g = 1 circle?
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“Forbidden” regions

e what are the actual load

admittances we cannot
match?

need to transform the

forbidden region in plane A’
back to the load plane

rotate all points 1/8 A
counterclockwise
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summary of procedure
: 0.375! ' 015}
il T |
Zo = 50 T Y2 - Y1 | Ynorm =2

B B A A

move target in plane B (g=1, b=0) to plane B’: y = 1 + j*something
— g =1circle
move g = 1 circle in plane B’ to plane A
— rotate whole circle appropriate distance
move load to plane A’
add susceptance Y1 to move onto transformed g = 1 circle in
plane A
move from plane A back to plane B’
— if you did it right you will now be on the g =1 circle!
add susceptance Y2 to move alongg =1circletob =0
DONE (except for finding lengths to go with Y1 and Y2)




Solve numerically

« use the “tangent equation” to calculate the admittances

YIoad + JD(O [ﬂanBZTTEL H
YinB{O’ Y ioas ZHEL H: \NE O ADO
0 A D Y, 4y, Eﬂangzn%g

! Y, :Yi,@{o, 21y, , ZH%Q

015) o)
0

T | Y, =Y,

Y1 IYnorm:2

| IA’ YA = Yl + YA'

o, 0, 2T H

Y, = YmE}YO, Y., ZHD.;— @

 find I, /A suchthat Re(Ygs/Yy)=1




Solve numerically
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