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Loadpull

For a loadpull simulation, add a triplexer (for setting the reflection and angle for up to three

harmonics) or the ten_plexer (for up to 10 harmonics) as the load to the circuit. These are in
the rfLib library.
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Normally, properties are used to set the reflection coefficient magnitude and phase for the
harmonics that are present in the triplexer or ten_plexer. The example below shows the

ten_plexer, and has 0 (zero) set for all the reflection coefficients and angles.
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Descend-read into the triplexer or ten_plexer. Triplexer is shown. The top bandpass filter is for
the first harmonic. The middle is the second harmonic. The bottom is the third harmonic.

IEI_ Virwuoso® Analog Design Environment L Reading: fExamples triplexer schematic -IIF'*_]
Launch Elle Edit Miew Cresle Check Ophions Migrate Wiedow Help cadence
g 1|4 " - - a T | - .
db o el b B X G T, 63 GO I O, DN (L OO O G U T SRR
19~ 0~ O ©[onspace past RN T Y C—
[ mavigator [Z8)%| ® DLMATRFET b1 loadpull | = 14 {iplexer)
T Dafaull B
Q B -

hlame -

= DLHAT_RF..loadpull 2]

B 10 (G1LHA)

& N4 (triplexer)
E-§= N3 (p...apter)
g-§=5 N5 (p...apter)
= D {p...apter)
Q) C23 jcap)
~igh T30 (cap)
~igh T3 (oap)
-G C3Z (cap)
gl C33 (cap)
-igh C34 (cap)

- QR T35 (cap)
gl CIE (cap)
B 3T (cap)

[ Property Editor (78 %]

w15

nmouse L: schiingleSeleciPL) W: schHiDescendRead() F: schHiMousePoplpl)
51y = il Sel: 1
December 2013 175 Product Version 13.1

© 1994-2013 All Rights Reserved.



Virtuoso Spectre Circuit Simulator and Accelerated Parallel Simulator RF
Analysis User Guide

1. Add two variables in ADE.
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The example above shows mag and theta variables added. These variables should not
be used to set any component values in the circuit.

Triplexer from r£L1ib directory contains three filters for the first, second, and third
harmonics and portAdapters with port loads for each of the three filters.

2. Open the pss or hb Choose Analyses form.
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3. Select the Loadpull checkbox.

Sweep L
Mew Initial Yalue Far Each Paint (restart) i o L ves
Loadpull »
Load Instance | Select
tho () Wariahle ... |
ahi (Z) ariahle ..
20
Enabled | Ciptions... |
N i/
m Cancel Defaults Spply Help

4. Click the Select button on the right of the greyed out Load Instance field.

5. In the triplexer schematic, select the topmost port on the right side of the schematic. if
you want a loadpull for the first harmonic. Select the next port down for a loadpull of the
second harmonic. Select the third port down for the third harmonic.

The instance name is entered in the Load Instance field. Direct entry by typing is not
allowed for this field.

Loadpull W

Load Instance  #I8/PORT14 | =elect

tho () Yariahle ...

phi () Yariahle ... |

zn ]

Enabled | | Options... |
m Cancel Defaults Spply Help

6. Click the Variable button on the right of the rho (Z) field. Select the variable you entered
in ADE.

This variable will be used to set the value of the reflection coefficient in the port.
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7. Specify a sweep range, and set the spacing.

Selected Yariable mae

Sweep Range

& Start-Stop Stat 0 Stop
Sweep Type
& Linear & Step Size

« Logarithmic . Mumber of Steps

Add Specific Points

8. When completed, click OK.

Select Design Variable

Tahle of Design Variables

theta

0.99 RF_in
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VDD

0.11 pdet

m Cancel /| Apply Help

The values are displayed in the Choosing Analyses form.

Loadpull ¥
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m Cancel Defaults Spply | Help

9. Click the Variable button on the right of the phi (Z) field. This sets the angle of the

reflection coefficient.
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10. In the Select Design Variable window, select the second variable you entered and
specify the sweep limits.

Select Design Variable
selected Wariahle theta Tahle of Design Variahles
Sweep Range RF_in
) A pin
& Start-Stop Stat  -180 Stop 160 VI
pdet
mag
Sweep Type
& Linear & Step Size o0
— Logarithmic o Mumhber of Steps
&add Specific Points
m Cancel | Apply Help

11. When completed, click OK.
The Choosing Analyses form is updated.
12. Specify the system resistance in the Z0 field.

The Choosing Analyses form should appear similar to the one below.
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13. When completed, click OK and run the simulation in ADE.
14. In ADE, select Results - Direct Plot - Main Form.

There are two methods of plotting loadpull curves.

First Method

1. Select pss or hb results.

Direct Plot Form
Plotting Mode  Append n
Analysis
& hb

2. Select Power Contours.

Function

W Wioltage W Current

' Power w Yoltage Gain
w Current Gain s Power Gain

« Transconductance s Transimpedance
« Compression Point ' IFM Curves

& Power Contours s Reflection Contours
' Harmonic Freguency « Power Added Ef.

« Power Gain Vs Pout o Comp. Vs Pout

s Mode Complex Imp. s THD
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3. Select Magnitude, dB10, or dBm.

Power kodifier & Magnitude o dB10 _ dBm
kAaximurm Fower Mumber of
Coantaurs
kdinimum Poweer 9
Reference Resistance  50.0 Cloze
Contours
Cutput Harmanic
1]
2 4.96 i
3  F.35G T
4 9.86
L 12.25G -
Jdd To Outputs | — peplot,
= aelect Instance Terminal an schematic..
Jancel )| Help

.

-

4. Specify 2 more than the number of contour lines you want.

The smallest and largest power occurs at a single point which is plotted, but are very
difficult to see in the waveform tool.

5. Selectthe Close Contours check box. This causes the contours from the loadpull to be
displayed as circles or ellipses, depending on the distortion of the circuit.

6. Select the first harmonic.

7. Select the top terminal of the top port in the triplexer.
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The power contours appeatr.

Virtuoso (R) Visualization & Analysis XL
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Second Method

1. Select pss or hb results.

& Direct Plot Form *
Flotting hode | Append n
Analysis
2 hh
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2. Select Power.

Function

 Woltage s Current

& Power « Voltage Gain
W Current Gain s Power Gain

' Transconductance « Transimpedance
 Compression Paoint o IPM Curves

' Power Contours s Reflection Contours
' Harmonic Fregquency o Power Added EfT

' Power Gain Vs Pout o Comp. Vs Pout

s Mode Complex Imp. o THD

3. Select variable.

Select (Terminal

Swreep

s spectrum & variahle ‘
4. Select Magnitude, dB10, or dBm.

Modifier

w Magnitude  dB10 & dBEm ‘

5. Select the harmonic number.

Output Harmanic
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_ TUUC ke
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= Select Instance Terminal on schematic..

m Cancel Help

6. Select Loadpull Contour.
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7. Specify 2 more than the number of curves you want.

8. Select the Closed Contours check box. This causes the contours from the loadpull to
be displayed as circles or ellipses, depending on the distortion of the circuit.

9. Select the top terminal of the top port of the triplexer circuit.

The loadpull curves appear in the waveform tool.
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