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We'll start with where we left off in the previous example.
The final artwork from the "Model and Initial Circult” section of
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Design Notes
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Substrates... The same substrate will be used as in the
I} previous section of this example.
F

requencies...

Terminations...

Options...
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9.9174° 1.7502° 0.6241° (t; um]: cie
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. . — height (H2; mm): ™
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The same 50 Ohm terminations will be used as in the
previous section of this example.

MNote that the terminations are the amplifier (circuit)
terminations. The terminations for the matching network
depend on where it is inserted into the circuit.
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P MultiMatch Amplifier
File View Micre

CIL/CIR Impedance-Matching Wizard

DSE & 2

50.006Q 75.46
9.9174° 1.750

—_

BRI AR |

— Description

More control over the specifications of @ matching network is possible when the CIL or CIR
commands are used. The actual specifications are then decided in the MultiMatch Power
or Circle Module. The position of the network and the passband are set at this point, and
the parameters required by the Power/Circle Module are calculated.

The CIL command is used when the design proceeds from the load towards the source,
and vice versa forthe CIR command. The output power, operating power gain or the
transducer power gain can be controlled directly by using the CIL command. The CIR
command is used to control the noise figure or the available power gain, and can also be

used to control the transducer power gain.

The CIL wizard starts with a helpful
description for users not familiar with the
ADW. More information can be obtained
throughout the wizard by launching the
context sensitive help (F1).
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For Help, press F1

Impedance-Matching Wizard - Passband Speciﬁcatién

— d—

be changed at this point.

The passband over which the performance will be controlled is listed
below. If a different passband is required, it can be changed here.
When multiple passbands are used, the passband specification cannot

— Passband

Lower frequency:
2.10000 GHz

2.20000 GHz

Highest frequency:

Modfy Passband |
Ly ijl

The passband will be widened slightly.
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The passband over which the performance will be controlled is listed
below. If a different passband is required, it can be changed here.
When multiple passbands are used, the passband specification cannot
be changed at this point.

Analysis/Optimization/Synthesis Passband

HE

[x]

§l. 9 &

— Passband

Lower frequency:
2.10000 GHz

Highest frequency:

2.20000 GHz
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s Impedance-Matching Wizard - Passband Specification
File View Micre - HER
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The passband over which the performance will be controlled is listed cq}

below. If a different passband is required, it can be changed here. o

When multiple passbands are used, the passband specification cannot T

be changed at this point. e
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B MultiMatch Amplifier — — . =] % |
: CIL/CIR Impedance-Matching Wizard - Contour Option
File View Micr — — [ ][& ] x]
D& 2
When the CIL command is used, the transducer power gain, the operating cc[}
power gain or the output power of the stage selected can be controlled o
directly. The transducer power gain, the available power gain or the T
noise figure can be controlled directly when the CIR command is used. -
0ol
L 24}
Ho{l
50.0060  75.464 — Performance to be Controlled b of
9.9174° 1.750] 0
o " Operating power gain {Conjugate match required on the input side) B
" Transducer power gain (Input matching network in place or not required)
(¢ Qutput o
put power g,
éb
The output power will be 8
controlled in this example. E
=
=
=
(=]
-
b X |~ 3 |l < Back Next>N|  Cancel e [ Ifl2 7 A4~ | &
For Help, press F1 | | | y/
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File View Micre
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BRI IR |

For Help, press F1

CIL/CIR Impedance-Matching Wizard - Normalization Resistance

The S-parameter nomalization resistance can be modified at this point. When the
output power is controlled, better results may be obtained when lower values are
used. The specified values are also used when the results are displayed graphically.

— S-parameter Nommalization Resistance —
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P MultiMatch Amplifier
File View Micre
DEeE & 2|

50.006Q2 7546
9.9174° 1.750

—_

AR ARe |

For Help, press F1

CIL/CIR Impedance-Matching Wizard - Power Module Options

When the power pefformance is controlled, the output power orthe effective output
power (Pout-Pin) can be specified. The gain calculated on the contours can also

be specified to be the transducer power gain, or the available /operating power gain
of the stage/section of interest (The transducer power gain option should be used
when the input matching network is already in place). The option to specify the
power termination or to specify the contours to be generated is also provided.

— Power Option

{*' Control the output power (Pout)
" Control the effective output power (Pout-Pin)

—@Gain Control Option

<\;

The actual output power is of
interest. The effective output
power should be controlled
when an oscillator is designed or
when the gain is low.

— Specifications Option

" Specify the extemal load
" Specify the intrinsic load
(¢ Specify power contours

{* Control Gw (Conjugate match required on the input side)
" Control GT (Input matching network, if any, in place) 4 |

<:

This option is to control the load line

The operating power gain will be
calculated.

explicitly (user-specified load
termination) or to generate contours of
constant output | effective output
power.

The power contours wil lbe
generated.
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[ MultiMatch Amplifier — L o/ @] % |
> s > CIL/CIR Impedance-Matching Wizard - Power Specifications X )
File View Micr — — [ ][& ] x]
DEeE & 2|
The power (dBm) required at each frequency must be specified below. The power
specified must be less or equal to the maximum power. Two additional contours can <d}
also be displayed graphically . o
o
Power (dBm) Required at Each Frequency _"
0ol
F (GH=z) Po Max Po Required | Po_C2 Po C3 - e
2.0750 37.34 3734 3634 3534 | | b
50 0060 754 2.1000 37.34 37.34 36.34 35.34 M=
9 9174° 175 f ?-.50 37.34 37.34 36.34 3?.34 The power targeted must =0
P—— 2.1500 37.34 37.34 36.34 35.34 be specified in this table. e
2.1750 37.33 37.33 36.33 35.33
2.2000 37.33 37.33 36.33 35.33 —
22250 37.33 37.33 36.33 35.33 ]
cﬁoﬁ
éb
s
- =
=
Edit Relative Edit Absolute —
I_ Weights Zero Points g
A, table summarizing the - -
worst and best performace > e Table':l s 1=
on the specified power 5]
contour can be displayed.
-
— < Back Next > Cance! o ||~ A4 ~ |5
For Help, press F1 | | | W/
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P MultiMatch Amplifier

File View Microsj
e d & %

50.006Q 75.464
9.9174° 1.750

—_)

Az | 2 |

For Help, press F1

= [E@] % ]
CIL/CIR Impedance-Matching Wizard - Power Specifications L= | RO0
(]
The power (dBm) required at each frequency must be specified below. The power
specified must be less or equal to the maximum power. Two additional contours can <d}
also be displayed graphically . o
o
Power (dBm) Required at Each uen J
F (GHz) Po_) Expected Performance on the Selected Contours/Circles ‘ e
2.0750 3 ciee
2'1003 Z Waorst Performance Best Performance (The
2.125 .
2.1500 3 :tage ﬁ;m d[:B] et et et et MNote that the worst and the best performance that can be
21750 3 tage NF (dB) expected in the passband, with the contours selected, are
— - Power (dBm)] 37.33 37.36 37.36 37.38 listed here.
il Stage Efficiency [%): 41.54 41.68 41.62 41.78
2.2250 3 S [ 95,93 55.97 97 24 53 46 The ¥SWRpo values indicate the degree of difficulty of the
Section SSF- 1371 1424 1397 1433 required power match [differences between the actual
ect!on : : : : : terminations currently in place and those required,
Section LSF: 1.175 1.238 1.182 1.248 expressed as VSWRs). The VSWRa values indicate what
Section Tunability: 69.63E-3 71.85E-3 67.39E-3 70.92E-3 the actual output YSWHs will be once the power matching
VSWwRpo [D.D) 765 857 797 751 R}etﬁarkés ifn plc?ce.t[Thhe impliglit assum;;tion |Inaccl|e hefre itsl :
YSWhRin (D.D) 32.04 33.18 31.43 3272 et bt aie e et st Lt
YSWRa 2.09 2.26 2.04 2.21
Edit Relative
T
Weights g
Summary Table Display Contours I o=
(=]
-
<Back | Net> | Cancel | Hep | =] # A4~ | L
— | 4
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[ MultiMatch Amplifier — L o/ @] % |
> s > CIL/CIR Impedance-Matching Wizard - Power Specifications X )
File View Micr — — [ ][& ] x]
b & 2|
The power (dBm) required at each frequency must be specified below. The power

specified must be less or equal to the maximum power. Two additional contours can <d}

also be displayed graphically . o

1k

Power (dBm) Required at Each Frequency _"

0ol

F (GHz) Po_Max Po Requirad | Po_C2 Po_C3 - L

2.0750 37.34 3734 3634 3534 | | b

50 0060 754 31(3(':)0 37.34 37.34 36.34 3?.34 ,EJ,]'

99174° 1.75 = ‘_'3 0 3734 3734 3634 3 3 34 Additional contours (Po_C2 and ]
2.1500 37.34 37.34 36.34 35.34 Pao_C3) can be displayed. In this o

) 2.1750 37.33 37.33 36.33 35.33 example extra contours will be

22000 | 3733 37.33 36.33 35.33 iipahenie e a2 il —

from the optimum.

22250 37.33 37.33 36.33 35.33 B

cﬁoﬁ

éb

s

- 2

Pt

Edit Relative Edit Absolute —

Weights Zero Points g

Summary Table Display Contours The specified contours can be :

'I:e displaved graphically on a Smith

chart. =]

-

e £ |~ 3 |l < Back Next > Cance! o ||~ A4 ~ |5
For Help, press F1 [ [ [ y/
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( I MultiMatch Amplifier - - The operating power gain of the 53 =@] % |
Eile Vi Mi irCIUCIR Impedance-Matching W Optimum circuit [actually $21 normalized to the l J E@E
SR s load termination and the conjugate of
D = E ‘ é ‘ ? |F the input impedance)] is displayed
: near the edge of the chart [polar plot;
The power (dBm) required at default: red ?race]. parstp .
specified must be less or <d}
also be displayed graphical o
o
Power (dBm) Required at _"
0ol
F (GHZ) PO_I\ »Cip
2.0750 373 b
50.0060 75.46( 21000737 3 e
991740 1750 ! 2.1250 373 ]
2.1500 37.3 o
— —
The three sets of contours e
are displayed. 8
cﬁoﬁ
éb
s
I [ 2
=
Edit Relative o
Weights g
Summary Table i The indicated sliders will be used I~
to zoom in on the contours. G
. -
Save Contours ZT = Zin
Hb % | -~ } ‘ = Delete Contours s 2075GHz . 2.225GHz H Ao X ’ '£Il'r‘
For Help, press F1 ! I~ y/
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Save Contours
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P MultiMatch Ampliﬁer{r ; _ — —5— =u =@ =
s CIL/CIR Impedance-Matching W} Optimum Power Terminations _—
File View Microi — EHEHEJ
el & 2 | |
The power (dBm) required at
specified must be less oreq <}
also be displayed graphically o
£
Power (dBm) Required at | _"
F (GHz) Po_\ | .
O
20750 | 37.34 ', _I_‘ B
3 4 | o
50.006Q0 75.461 "10(_)0 S \ The optimal [maximum) power contours [center [De-
9.9174° 1.750 2.1250 37.34 III traces) are graphed along with the -1dBm +0
2.1500 37.34 \ [relative to the optimum] contours (middle oo
— S 2.1750 373 '1 contours) and the -2dBm contours [outmost -
- : | contours).
2.2000 37.33 ',I S
2.2250 373 \ B
l'ulll ‘TDE
!
e
Edit Relative Eq A
._.‘...
Weights 2 "\ -
Summary Table sl e
o AR AR

Delete Contours

s 2.075GHz

= Zinh

2.225GHz

Blue contours represent the optimal power
terminations.

Green contours represent the input impedance
associated with the optimum load.

Magenta contours indicate the conjugate of the
output impedance associated with a conjugate
match at the input.
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File View Microi
DEed & ?

50.006Q2 75.461
9.9174° 1.750

—_

A e

For Help, press F1

P MultiMatch Amplifier r

CIL/CIR Impedance-Matching W Optimum Power Terminations

The power (dBm) required at
specified must be less or equd
also be displayed graphically

Power (dBm) Required at Eac

F (GHz)
2.0750

2.1000
21230 37

Left click the Smith Chart
to launch a dialog listing
the reflection coefficient,
impedance, and
admittance at that point.

Edit Relative Eq:

Weights il

Summary Table Disd:

Save Contours

Delete Contours

2T
2.075GHz

Zin Zout*
2.225GHz

HE

[x]

The load and the source impedance | admittance
are displayed in the dialog box. This is necessary
because the normalization used for the input and
output side of the network could be different.

Reflection Coefficient

07733  ANG: 194.4
Rs: 6.49 Ks:  -B.21

RL: .49 KL -B.21 (Ohm)
Gs: 80,453  Bs: 76.953
GL: 80453 BL: 76.953 (mS)
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[ B MultiMatch Amplifier =88] X
> s > CIL/CIR Impedance-Matching W Optimum Power Terminations l 28 J
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