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INTRODUCTION

IQSTAR is an advanced measurement software designed for efficient and accurate test of circuits, verification,
analysis or tuning of filters, RF amplifiers (LNA, MPA, HPA)... The software is equally suited for S-parameters, CW,
Pulsed, 2-tones or modulated signal.

IQSTAR requires no programming skills to set it up. It supports developers to design the best products and it
also allows production to guaranty and document products quality.

IQSTAR’s Key Features

Turn-Key software to set instrument’s agnostic test bench

Automated Characterization Test Flow from S-parameter to
Modulated signal measurements

Advanced an customizable data visualization & data processing

o . Applications
Telecommunication Amplifier (LTE, OFDM, UMTS)
Radar, MRI amplifier T&M RF Filter
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SCHEMATIC-one set-up multi-configuration

-3

The flexibility of the schematic editor allows to build a test set function of the
application and available instruments.

Scalar Measurement

* - .
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SCHEMATIC-one set-up multi-configuration

-3

The flexibility of the schematic editor allows to build a test set function of the
application and available instruments.

Vectorial Measurement

! Calibration reference 1

! Plane '
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SCHEMATIC-one set-up multi-configuration

-3

The flexibility of the schematic editor allows to build a test set function of the
application and available instruments.

Scalar & Vectorial
Measurement

* - .
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SCHEMATIC-one set-up multi-configuration

-3

The flexibility of the schematic editor allows to build a test set function of the
application and available instruments.

On-wafer Measurements

JINC =iy

* - .
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Measurement Parameter

S-Parameters (S11,512,521,522)
Input Return Loss (IRL)
Available Input Power
Delivered Input Power

Power Gain (Gp)
Transducer Gain (Gt)

Power Added Efficiency (PAE)
Transducer Efficiency (Trans_Eff)
AM/PM
Calibrated Harmonic Power
2-tones Measurements (IMD, VBW ...)
Modulated Measurement (ACPR, Output PAPR, CCDF...)

VSG &VSA required
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SCHEMATIC-one set-up multi-configuration

SR*' Power Sweep VR*2 Power Sweep

O 8

OK KIK A K LK KKK

IQSTAR combines advantages of
Scalar and Vectorial measurements
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CHRONOGRAM-one set-up multi-test signal

- e
——

Modularity of IQSTAR allows to switch easily from CW to pulsed mode using

chronogram editor.
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CALIBRATION- muilti-test signal one calibration

IQSTAR calibration tool is designed to limit the number of connection manipulations and avoid
passive S-parameters characterization. The wizard based user interface, helps the users trough the

calibration process.

Calibration

Calibration

Calibration choice

(®) VNA Calibration
() Full 2-ports calibration (s-parameters)

() 1-Port enhanced calibration (power characterization)

() Power calibration (ACPR, modulation signal)

Multiple Calibration Types

(full 2 ports, 1port enhanced, SR*! Power calibration)

() Full 2-ports and amplitude absolute calbration (s-parameters, power characterization)
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Calibration checking

(Vectorial calibration & Receiver Linearity verification)
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MEASUREMENTS- one setup multiple measurements

s
——

Depending on the defined setup and the active calibration, the measurement panel allows to
choose different tabs to set and perform S-parameters measurements, power sweeps, frequency
sweeps, 2-Tone and video-bandwidth analysis and modulated signal measurements.

An advanced and fully customizable real time visualization tool, embedding measurement history
display and tuning target features, allows the user to verify the behavior of the circuit while the
measurements are running.

Measurement Panel

Setup
CW
Pulsed
@ Schematic ’ \
[S] .
Tones

MHW\\ Chronogram ‘ l
- - . . Modulated

_ Calibration signals == VBW
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MEASUREMENTS- S-parameters

— [S]

Pl Setup Editor [PXI Copper Dema.set]
- & ooen Fysave B save s X
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Historic display to simplify tuning
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CW
Pulsed

MEASUREMENTS- power sweep

Measurement

Select measurement type:

Power sweep

Common | Power sweep | Tuning target

Center frequency & power sweep

Power Optimization (Input Power, Output power...)

Parametric Method to define the frequency
visualisation (Gain Compression, Output power ...)

3 Power sweep Mode:

P— : Power per frequency  Frequency per power
Smart measurement @
5 Gyor Gk
Power sweep 2 [—
&
Minimum power: | -30 dBm f =
i ——
Maximum power: |10 dBm «
— . —
Maximum step: |8 4B v | (max =3d8) g Pin
Perform IV measurement only on last point
4 Interpolated
Fine mode: #Freq Compression
Enabled ot
Maximum fine step: 1 B v
Compression threshold: |1.5 B v
Parametric method 2 a
Enabled LB
e e 5 5 Smart Sweep :
Point count: |1 U} IFBW= ‘IOkHZ
Level: 3 B v
Quiescent current stabilization 2 ® Iteration point '" 6 freq x 30 Power _1 80
- . . y
[#] Start measurement for: 85,0 % ® Measured Compression point pOInfS in 1 0 1 S
Current access: |Output v | 5 >
Stabilized value count: |5 P| n
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CW

MEASUREMENTS- power sweep

Pulsed

Example of Power per Frequency sweep (Parametric Method = 3dB Gt Compression)

| Setup Editor [PXI Copper Demo.set]
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CW
" Pulsed
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MEASUREMENTS- power sweep

- Power sweep | Tuning target

IQ.Star includes a customizable current stabilization

Acquisition mode

| Smart measurement

&
ac)

feature that allows a recovery time between two power
sweeps - Very useful for GaN device based circuits

Power sweep

Minimum power: |-30 dBm

Maximum power: dBm

[w] Perform IV measurement only on last point

Fine mode
Enabled

Maximum fine step: -
Compression threshold: E

iE

»

Maximurmn step: - - (max = 8 dB)

presenting trapping phenomena.

& x

Parametric method
Enablzd

»

Type: Gt compression {linear)

Point count: |1

[7x 0.229, v: 0.0852}

Quiescent current stabilization

Start measurement for: Yo

Curent s 5

Stabilized value count:

0044

WM Current Stabilization -~

[l seve measurem ent

Advanced Modeling for Computer-Aided Design
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B MEASUREMENTS- 2-Tones

~ Tones

Center frequency & power sweep

Power Optimization (Input Power, C/I ...)

2-Tones Balanced Optimization

[ Measurement
Select measurement type: 4 Display History
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18 £2.39 S 24
Common | power sweep | Tuning target B‘P"?’E\A | | ‘ [Measurememﬂ = . —&— Ci15 (Upper) (dBc)
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MEASUREMENTS- video bandwidth

~— VBW

Delta frequency sweep at constant power

Power Optimization (Input Power, C/I...)

2-Tones Balance Optimization

[ Measurement
Select measurement type: § History
Vo bandwidtn v| [ @ems @ons Clow Do
Video bandidth
Dwdeobsouan| -16 —— C/13 upper
Dutput & 18 - CI3 lower
[ 2] —— C/l5 upper
[] Append -20
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Information A -22
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Operator:
Transistor name -26
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Temperature: =] -
Comment: =
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@ > =
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s B e
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Modulated

MEASUREMENTS- power sweep

Signals

Example of Measurements for Modulated Signal

& 10sTAR

Sctup Editor [PXI Copper Demo.set]
[} 25 Open [ Save B Save As ¢

Schematic

[}
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£ H =
_ 5 En 1405 F
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2
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o | = £
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. 285 2 g
Carrier settings s . 2 B
E H H
1 I 256 B
~ g
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~
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‘«
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100~
Ltk T —— Spectrum JIp—
- . 0% = 4781 48
Signal: [LTEc 3z ~lvA@ = e
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ccor & g . 01%= 1253 08
‘ e ] 5 —— Spectrum with DPD = 0.001% = 121 dB
Measurement interval: |10 ms H 0 g B . AcPR2 Lowe: witn OPD = 40,54 a g 0.0001% = 1434 48
o 2
Bandwidth: 0 [MHz v | = - 734-13 B P41 ] 10% = 4781 dB
g 4146 4Bc £ %= 102408
- 35 0o~
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= 5 }
00001
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¢ 5-Parameters Tookbox

17

This document may not be reproduced, modified, adapted, published, translated, in any way, in whole or in part, or disclosed to a third party
without the prior written consent of AMCAD engineering - © Amcad 2018 .

" AMCAD Engineering

Advanced Modeling for Computer-Aided Design



Measurements sequencer

The Sweep Plan allows to define and customize an automated test flow (DUT biasing
sweep, temperature sweep ...)

2| B2 CO My sween pan N ad from e
e o T s—— ;
virtual set 57 & Dlram biasing sweep (3 biasing) Setups [virtual.oet -
(Mouton
M U I.I.i s ei. U Eé B Perform measurement Measurement Type: |S-parameters ~
P & ouroee BEmr s g
{7 ¥ Change configuration: virtual.set > 1-Tone
“H] 9 Drain1 biasing sweep (3 biasing) = =
¢ outon Controller A
» e e > Perform measurement DI’ a g an d dl’Op Meastrement mode: M I 1_- f- 1_-
e - Gouror Sorae ultl- conrigurarion
| 7] £# change configuration: virtual set > 2-Tones ontinuaus
& Change configuraton 371 © Drant biasing sweep (3 biasing) mm nd
» Perform measurement 0 DUT ON c o q s =
P Perform measurement Q
& Group | s ) outoFF t
Change configuration: virtual.set > Video Bandwidth L
z. LOOPS S e e G
& Message Gouton
& event P Ferform measurement ]
Goutorr Laboratory: AMCAD-Engineering
- - A 1~ ¥ Change configuration: virtual set > Modulated .
(Actions: DUT Biacing 2 5 (7] € Oraint biasing sweep (3 biasing) Operator: [Yerd
€3 DUT biasing Gouron Device
DC Control & 0T bisingswee for) [ A— e TR
O outore
& DuT power state Desaription: Revi
Family: Amplifier v
UT cptimization Type: HPA -
Actions: Probe Station A
@ Change Wafer
£ Wiafer plan (oop) Measurement
a Title: Evaluation
8 e Probe station Control
@ Prabe plan o) Temperature: 22 “C | [ Given by the prober
§ Change chuck temperature bescriptian: [Test
@ Chuck temperature sweep (oop) RF Stimulus 2
— Frequency sneep (H2):
[Actioss SCRT A 1e+09; 1.0052+09; 1.01e+09; 1.015¢+09; 1.022+09; 1.025e+09; 1032 +09; 1.035+09; 1.04e+09; 1.045¢+09; 1.052+09; 1.055e+09; 1.06a+0¢ *
B SCPT Command S C P I C d b‘ I ‘1-‘ ] Allow frequency interpolation
Py ommands capabllities paner s
mpot: [0 i ~ | A\, Appied 3w power vil be -20 dBm
‘ Actions: Scripting A . oo
seipt floap)
Scripting capabilities
Drag 2 e LRl - TR S
A . :
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VISUALISATION

IQSTAR Whiteboard visualisation tool allows to configure a fully customizable data display (3D,

Slider, Markers, Comments ...) in order to present circuit specifications in the format of a datasheet.

AMCAD Engin

Advanced Modeling for C

IQSTAR =

IQSTAR2018
5W, 28V, 1.8 - 2 GHz GaN PA Module

>

Product Features

Product Description

Electrical Specifications

[— RangeiValue | Units Parameter Conditions. Min Typ Max Units

AMCAD Engineering

Advanced Modeling for Computer-Aided Design

IQSTAR m

Example: S-parameters Template

Small Signal Gain and Return Losses vs Frequency
VDD-28V, IDQ-180mA

— 521 (d8)
2

— 2108}
——s11(8)
o —s22(08)
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VISUALISATION

IQSTAR Whiteboard visualisation tool allows to configure a fully customizable data display (3D,
Slider, Markers, Comments ...) in order to present circuit specifications in the format of a datasheet.
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Example: Pwr .vs Freq Sweep Template Example: 3D Pwr .vs Freq Sweep .vs PAE
Losda -tone im ject it andor ang to ispiay Ser
Dis ¥h
+

Swept CW Data vs. Output Power
VDD=28V, IDQ=180mA

Gt (a6)

PAE (%)

EEER EEE R E T I ]

Pout (dBm)

- H

* - .
20 This document may not be reproduced, modified, adapted, published, translated, in any way, in whole or in part, or disclosed to a third party o~ AMCAD Englneerll‘lg
without the prior written consent of AMCAD engineering - © Amcad 2018 . w Advanced Modeling for Computer-Aided Design




[

VISUALISATION

IQSTAR Whiteboard visualisation tool allows to configure a fully customizable data display (3D,
Slider, Markers, Comments ...) in order to present circuit specifications in the format of a datasheet.
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Example: Single Carrier LTE with DPD Measurement Template
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