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1 Introduction
The iTuner is an intelligent, TCP/IP capable, microwave tuner with a built in microprocessor and
command language. As such, the iTuner may be operated in one of three ways:

1) In conjunction with Focus Microwaves’ Load Pull Explorer software.

2) Independently by using the Focus Microwaves provided ActiveX control in the
programming language of choice (C++, Visual C#, VB.NET, Agilent VEE, LabView,
LabWindows, or any other platform allowing the use of ActiveX controls).

3) Independently by using a raw TCP/IP text based command interface and the
appropriate telnet client such as Microsoft HyperTerminal.

1.1 System Requirements

The iTuner can be used independently on any operating system supporting industry standard
TCP/IP communication. However, the use of iTuner with Load Pull Explorer requires Microsoft
Windows. Furthermore, calibration of the iTuner must be performed using Load Pull Explorer.
These system requirements can be summarized as follows:

e FEthernet connection with appropriate RJ-45 cable(s)
e TCP/IP capable operating system (Unix, Linux, Microsoft Windows, Solaris or other)
e Ethernet Hub for operation of multiple iTuners

e  For calibration only: Focus Microwaves’ Load Pull Explorer and compatible version of
Microsoft Windows (XP or Vista)
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2

An iTuner is a TCP/IP device connected over Ethernet. As such, the user needs to ensure that all
iTuners, as well as other TCP/IP devices, connected to the system have a unique IP address. This
is accomplished by connecting each individual iTuner to the system one at a time. The user
Furthermore, the computer used must be set to a fixed IP
address. This procedure is described using the HyperTerminal TCP/IP client that is included with

must then configure each tuner.
Microsoft Windows (note: any telnet client may be used).

2.1 Setting the computer’s IP address

(* This step may cause other network features to stop working depending on your LAN setup’.

For more information see your network administrator.)

Before setting the IP address(es) of your iTuner(s), the ¢

depending on the version of Windows.

1.

B Control Panel

File

Edit Tools

View Help

& - (T P search [ Folders

Favorites

Accessibility Options

< Add Hardware

[LYAdd or Remove Programs

(8 Administrative Tools

8] 2dobe Gamma

% fdaobe Yersion Cue £52

iiin] fytodesk Plot Style Manager
il antodesk Plotker Manager

& Automatic Updates

! YIS Media Contral

) Back

E

ﬂ’ Control Panel

[} Switch bo Category Views

See Also

»

“ Windaws Update
@) Help and Support

= Connections

'j Metwork Setup Wizard
€_IMYIDIA niview Desktop Manager
LPhUne and Modem Options

£l Portable Media Devices

IP Address Configuration and Connection

omputer’s own IP address must be set.
Note also that the windows displayed may be slightly different than those displayed here,

Open the Windows Control Panel and choose Network Connections.

{3 Power Options

4y Printers and Faxes

&Prugram Updates

(i QuickTime

!il] Realtek HD Sound Effect Manager
Q Regional and Language Options
%Scanners and Cameras

[ 5cheduled Tasks

@ Security Center

9., Sounds and Audio Devices

3' Speech

I§) symantec LiveUpdate

WA 5ystzm

# Syskem Analyzer

ETaskbar and Start Menu
QUser Accounks

a ‘Windows CardSpace

@1 windows Firewall

Figure 2-1

2. Right click the Local Area Connection entry and select properties

Ln particular if your network has DHCP enabled, your networ
a fixed IP address.

k administrator must assign your computer

iTuner Manual
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* Network Connections
¢ Fle Edt View Favortes Tools Advapced Help
Mame Type

Network Tasks LAN or High-Speed Internet

Other Places
<. 1394 Connaction

M .ocal Area Connection

Details

sebyal Deivobo Nobuoul

) Wireless Metwork Connection  LAN or High-5peed Inter ..
LA&N or High-Speed Inker ...
LAN of High-Speed Inter ..,

Stakus Device Narne

‘Wireless LAN PCT 802,11 bjg ada...
1394 Net Adapter
Intel{R) PROM 00 YE Netwark Can...

Connecked
Disabled
Network cable unplugged

Figure 2-2

3. Ascreen should appear with all the network adapters installed on your computer, select the
one responsible for TCP/IP and select properties as depicted below:

-+ Local Area Connection Properties

Leneral | Advanced |

Connect using:

ES IntellR) PROAODYE Metwork Conne

Thiz connection uzes the following tems:

g Cliert for Microsoft Metworks

QI]DS Packet Scheduler
Internet Protocal [TCRARP]

Q File and Printer Sharing for Microsoft Wetwaorks

[ [nztall... Urinztall

Drezcription

Froperties

4. A screen should appear indicating different network settings.
address manually, as shown below, and enter the subnet mask of 255.0.0.0.

Tranzmizzion Control Protocal/ ntermet Protocal. The default
wide area network, protocal that provides communication
acrozs diverse interconnected netwarks.

[ Show icon in notification area when connected
M otify me when this connection hag limited or no connectivity

Cancel

ok ||

Figure 2-3

Choose to specify an IP
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Internet Protocol (TCP/IP) Properties

eneral

Y'ou can get P gettings azsigned autoratically if your netwaork, supports
thiz capability. Othenwize, you need to agk yaur netwaork, administrator for
the appropnate P sethings.

() Obtain an IP address automatically
()il se the follawing IP address:

IP address: m . 0 .0 100

Subnet mask: 288 .0 .0 .00

Default gateway:

() Use the follawing DMS server addresses:
Preferred DMS server:

alternate DHS server;

[ ak. H Canicel ]

Figure 2-4
5. Record the IP address entered for later use.

IMPORTANT: The tuner uses a subnet mask of 255.255.0.0. Therefore the first to numbers of
the IP address of the client must match the first two numbers of the IP address of the tuner.

IMPORTANT: Computers use an IP-to-Physical address translation table used by the address
resolution protocol (ARP). After swapping tuners, or after changing the IP address of a tuner,
we strongly recommend to clear the ARP entries on the computer. From the DOS prompt, type
ARP —d *, or ARP /h for help on using the ARP command.

2.2 Single tuner TCP/IP connection
Determine the tuner’s IP address by powering up the tuner; the IP address will be shown on the
display window.

Connect the tuner via a RJ-45 crossover cable? to the computer to be used for control as shown
below.

2 RJ-45 crossover cable has the send and receive lines ‘crossed’ this allows the cable to be used to connect
between two Ethernet devices directly, without the use of a hub or router.
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TCPAP connection

| —

Computer —— =m===— iTuner

Figure 2-5: Single Tuner Configuration

Create a new TCP/IP HyperTerminall connection using the IP address of the target tuner as the
host address and port 23 as shown below.

New Connection Properties

Connect To | Seftings

: Mew Connection [ Change leon... l

Host address: |'IEI.EI.EI.2| |

Part number: | 23 |

Connect using: | TCRAR [wWinzock) b |

] ] [ Cancel

Figure 2-6

To change the tuners IP address, connect to it via the new HyperTerminall connection and use
the IP_SET command as shown below:
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*xkxkxkxkx FOCUS MICROWAVES TUNER CONTROLLER ** %% %% %%
1CCMT1808 SN#447
IP: 10.0.0.2

[0]Result=-1
CCMT->IP_SET 10.0.0.12

IP address saved. Reboot!!!!

If using a tuner with the new electronics, the IP_SET command requires the 3 parameters to be
set. The first parameter is the requested IP address, the second is the netmask and the third is
the gateway as shown below:

k* %K%k x%kk%x FOCUS MICROWAVES TUNER CONTROLLER ** %% %% x

M-4030 S3537
IP:10.0.0.1

Result:-1 ID:O
CCMT->IP SET 10.0.0.12 255.255.255.0 0.0.0.0

After performing this action verify that the configuration has been properly updated with the
CONFIG? command, as shown below. If the displayed IP address is incorrect repeat the previous
step.

Disconnect and reconnect the power in order reset the tuner to apply the changes.
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CCMT->CONFIG?
Model: iCCMT1808
SN#: 447

MfgDate: 22/03/2004
IP: 10.0.0.12

TYPE: O
SPEED:400
MODE: LOAD

LIMITS: L1=7400 L2=2850 L3=0 11L4=0 115=0 Lo6=0
BACKLASH: BL1=0 BL2=0 BL3=0 BL4=0 BL5=0 BL6=0
Fmin: 800.000MHz Fmax: 18000.002MHz CrossOver: 18000.002MHz

Disconnect the tuner and repeat the above steps for each tuner.
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2.3 Multiple tuner TCP/IP connection

Ensure that each tuner has a different IP address by powering up each tuner; the IP addresses
will be shown on each tuner’s display window. If each tuner does not have a unique IP, connect
the tuners first using the single tuner setup method (as shown above) and change the IP address
of each tuner to ensure all tuner IP addresses are different using the instructions below
(Connection Setup). Connect the tuners via an Ethernet HUB, using standard RJ-45 cable?, to the
computer to be used for control as shown below.

O,
= Etherriet HUB
f —
— laf=stes

Cornputer ‘

------ iTuner iTuner f=———

Figure 2-7: Multiple-Tuner Configuration

8 Non crossed over RJ-45 cable.
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3 Configuring Load Pull Explorer

In order to allow the calibration and manipulation of tuners several configuration steps must be
completed. These steps are as follows:

The tuner(s) need to be defined in Load Pull Explorer. Select Define Tuner... in the Tools menu
(Figure 3-1).

(€ Load Pull Explorer - [Start Page]

File | Tools | Graphics  Utlities  Wiew  Window  F

| Q Define Tunet. .. Chel+T

Tuners Define Instrument. .. Chrl+1

= Tum| =
Calibration Browser Chrl+L

t[gh S-parameter Measurement, ., Cerl4mM

JRL Focus TRL Calibration... Chrl+R

& 3-Termination Calibration

¥

Figure 3-1

This will open to the Tuner Properties window (Figure 3-2). In this window, enter the required
information and press Save when done. Tuner limit information is located on the front of the
each tuner.

Serial #

Type

Mode
Step Size
Xmax
Ymax

Controller

The serial number of the tuner

The type can be any of the following:
CCMT, CCMT-2C, PMT, PMT-TC, MPT, MPT-TC, MPT-TCW, MPTLite

LOAD (output) or SOURCE (input)

Motor step size in um

Maximum x position in “motor steps” (must be set for each probe)
Maximum y position in “motor steps” (must be set for each probe)

TCPIP, USB or SIMULATION. If TCPIP is used the address must also be
set. If USB is used the USB terminal (1, 2, 3 or 4) must also be set.
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Tuner, Properties

Serial #; | 1301
Type: | CCMT_2C
Load/Source; | LOAD
Skep Size: | 254 i
x-over Frequency: | 1.1 GHz
Tune HF |Tune LF |
I 1000
Yrax: 1000
Controller
TCPIP vl 0.0 .0 1|

Figure 3-2

Repeat the above steps for each tuner, as necessary.

10
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4 iTuner Command Language

Using the iTuner in Load Pull Explorer is sufficient for many applications. However, some more
specialized applications require independence from Load Pull Explorer, or even the whole
Windows environment. For this reason the iTuner provides a raw TCP/IP interface that can be
used with any socket programming language, or through any telnet client program. To connect
to the iTuner using telnet, use the same procedure of creating a new HyperTerminal connection
(outlined in section 2.2). For connecting to the iTuner using the programming language of
choice (Visual C++, Borland C++, C#, Agilent VEE, Labview, or other) refer to their TCP/IP socket
documentation.

4.1 Introduction

Communication with the tuner is established by opening a socket on port 23 of the IP address
defined in the EEPROM of the tuner. The current IP address of the tuner is shown on the display
of the tuner after power-up. The tuner ‘listens’ on the TCP/IP port for an incoming connection.
Once a connection with a client has been established, the IP address of the client is shown on
the display of the tuner:

Connected to

10.0.0.100

The tuner accepts only one connection at a time. Connection attempts to an already connected
tuner will fail with a time-out. The tuner will switch back to ‘listen’” mode once the active
connection has been closed properly. In case the controlling software has to been terminated
without closing the connection, one has to reset the tuner to ‘listen’” mode by removing the DC
power.

The tuner sends a command prompt when it is ready to receive a command:

CCMT->

NOTE: By default, the tuner ‘echoes’ all incoming commands. Echoing can be turned off by
sending the ‘ECHO OFF’ command.

Incoming commands are checked for syntax and validity, and a reply is send back to the client
with result code, an ID#, and a short error message in case of an error.

Commands are not case sensitive, thus INIT, init, and Init are considered identical.

Commands have to be terminated by either the carriage return (0x10) or the line feed (0x13)
character.

11
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CCMT->*#kxskodexdk® EOCUS MICROWAVES TUNER CONTROLLER sk skoexokox
ICCMT-708 SN#310
IP:10.0.0.1

Result=-1 ID#0
CCMT->init

Result=0 ID#1
CCMT->pos 1 1000

Result=1 ID#2
CCMT->JOB#2 completed
CCMT->pos?

POS: A1=1000 A2=0
Result=0 ID#3
CCMT->pos 3 1000
Error: lllegal Axis# [1000]
Result=-1 |D#4
CCMT->status?

STATUS: 0x00 S1=0 S2=0
Result=0 ID#5

CCMT->

The above example shows a typical communication session. The tuner sends a short title
message after connection has been established. We enter the ‘init’ command at the command
prompt, terminated by the ENTER key. The tuner replies with:

Result=0 ID#1

Results indicates the return code, generally a zero or positive value indicates success, and a
negative values indicate an error, depending on the command send. Please see command
description below for definition of the return code.

12
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The tuner always sends the reply immediately after receiving the command. The INIT command
will start initialization of all axis of the tuner, and this may take a certain time depending on the
type of the tuner, and the current position of the probes. See chapter on synchronization below
for details on programming the tuner.

Next, we send the POS 1 1000 command to move probe #1 to position 1000. We immediately
get a result code of zero, and the job ID# 2. The tuner starts moving probe 1 to position 1000.
This movement will take a couple of seconds. Once completed, the tuner sends a message:
JOB#2 completed. The job# refers to the POS command that was acknowledged with the
corresponding ID#.

The POS? command entered next is used to query the current probe positions. The reply
consists of a line with the position of each probe POS: A1=1000 A2=0, followed by the standard
Result/ID# line.

Now, try to send a command with a syntax error: POS 3 1000. Since the tuner used only has two
axis, we get an error message: Error: lllegal Axis# [1000], followed by Result=-1 ID#4.

4.2 Control Commands

4.2.1 Config command

The CONFIG command displays the configuration data of the tuner.

Syntax: CONFIG?

Parameter: none

Return value: String value with current configuration, such as:

CCMT->config?

Model: DEMO

SN#: 1

MfgDate: MAY/31/2006

IP:10.0.0.1

TYPE: 0

MODE: LOAD

TuneParam: 5 -40.00dB 2.00degr

Fmin: 800MHz Fmax: 7000MHz CrossOver: 0.000MHz
Axis# Motor# Init Top Steps Ctrl Limit Current Backlash
#1 1 250 8000 200 4 7365 800mA 0

13
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#2 2 300 15000 500 4 10100 950mA 0

Remarks: Important configuration data displayed:
e |P address
e Mode (Load or Source)
e Tuning parameters: iterations, Error, PhaseError
e Frequency definitions
e Axis parameters: acceleration, speed, limits,current etc.

Please refer to the corresponding setting command for detailed information on
the above configuration data.

Example: CONFIG?

4.2.2 Stop Command

The STOP command immediately terminates all tuner movements.

Syntax: STOP

Parameter: None

Return value: Always 0

Remarks: Use the STOP command to immediately terminate all movements of the tuner.

The tuner stops generating pulses for the stepper motor, and de-energizes the
motor coils.

Firmware revision below Rev2.0.35:

The tuner will be in a undefined state after the STOP command. You must call
the RESET or the INIT command before sending any further movement
commands.

Examples: STOP

4.2.3 Reset Command

Call RESET to clear all calibration data, adapter and termination definitions

14
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Syntax: RESET

Parameter: None

Return value: Always 0

Remarks: The RESET command performs the following tasks:

e Configures and initializes the motor control ICs
e I|nitializes all axis of the tuner
e Resets all calibration, adapater and termination data to default

Use the INIT? Command to monitor completion of the axis initialization

Examples: RESET

4.2.4 Disp Command

Use the DISP command to show a message on the display of the tuner.

Syntax: DISP message

Parameter: message Message to be displayed.
Use ‘|’ character to write to second line
Return value: Always 0

Remarks: The tuner does write to the display during initial start-up, each time TCP/IP
communication is established or closed and after every movement.

Examples: Disp “linel |line2"”

4.2.5 Help Command

Send the HELP command to get a listing of all commands defined in the iTuner.

4.2.6 Rev? command

Return revision of firmware

4.2.7 IP_SET command
Used to set the static IP address, Netmask and GateWay of tuner.

15
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Syntax: IP_SET “IP address” [“NetMask” [“GateWay”]]

Parameter: IP address  Static IP address. Default to 10.0.0.1
NetMask Netmask. Default to 255.255.0.0
GateWay Gateway. Default to 10.0.0.100

Return value: Always 0
Remarks: The tuner must be reboot (turn OFF then turn ON) for the change to take effect
Examples: IP_SET 10.0.0.2 Set the IP address of tuner to 10.0.0.2 with a netmask of

255.255.0.0 and a gateway of 10.0.0.100

For tuners using the new electronics to set the static IP address, Netmask and GateWay of tuner.

syntax: IP_SET “IP address” “NetMask” “GateWay”

Parameter: IP address  Static IP address. Default to 10.0.0.1
NetMask Netmask. Default to 255.255.255.0
GateWay Gateway. Default to 0.0.0.0

Return value: Always 0
Remarks: The tuner must be reboot (turn OFF then turn ON) for the change to take effect
Examples: IP_SET 10.0.0.2 255.255.255.0 0.0.0.0 Set the IP address of tuner to 10.0.0.2

with a netmask of 255.255.255.0 and
a gateway of 0.0.0.0

4.2.8 IP? Command

Return current IP address of tuner.

4.3 Positioning Commands

Depending on the type, a tuner may have multiple probes. Each probe has controlled by two
stepper motors, one for horizontal, and one for the vertical movement. The following table list
the currently supported tuners, the number of probes, and the corresponding axis number used
to position the probes:
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TunerType

# of probes

axis definition

CCMT 1

1 -> horizontal motor

2 -> vertical motor

CCMT-2C 2

1 -> horizontal motor
2 -> vertical motor (low frequency)

3 -> vertical motor (high frequency)

CCMT-2C-2H 3

1 -> horizontal motor
2 -> vertical motor (high frequency)
3 -> vertical motor (low frequency)

4 -> harmonic probe

PMT 4

1 -> horizontal motor (tuning section)

2 -> vertical motor (tuning section)

3 -> horizontal motor (pre-match section)

4 -> vertical motor (pre-match section)

PHT 2

1 -> 3" harmonic probe

2 -> 2" harmonic probe

MPT 3

1 -> horizontal motor (probe 1)
2 -> vertical motor (probe 1)
3 -> horizontal motor (probe 2)
4 -> vertical motor (probe 2)
5 -> horizontal motor (probe 3)

6 -> vertical motor (probe 3)

MPT-2C 6

1 -> horizontal motor (carriage 1)

2 -> vertical motor (carriage 1, high
frequency)

3 -> horizontal motor (carriage 2)

4 -> vertical motor (carriage 2, high
frequency)

5 -> horizontal motor (carriage 3)

6 -> vertical motor (carriage 3, high
frequency)

7 -> vertical motor (carriage 1, low
frequency)

17
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8 -> vertical motor (carriage 2, low
frequency)

9 -> vertical motor (carriage 3, low
frequency)

The tuner type is factory defined, and all configuration data are stored on the internal EEPROM
of the tuner. The config? command (see 4.2.1) is used to display the configuration data.

4.3.1 Init Command

Call Init to initialize all or selected axis of the tuner to its home position

Syntax:

Parameter:

Remarks:

Examples:

Init [axis]

Axis specifies axis to initialize. Use zero (0) to initialize all axis

The INIT commands starts the initialization task for all axis specified, and returns
control immediately to the calling process. The time required to initialize an axis
depend on the distance the probe has to travel before reaching its home
position. The user shall poll the tuner using the INIT? or STATUS? command to
detect completion of the initialization before sending any other command to the
tuner (see below)

Init Initializes all axis of tuner
Init 0 Same as above
Init 2 Initialize axis 2 only

Call Init? to query the status of the initialization process

Syntax:

Return value:

Remarks:

Init?

Bit masked initialization status of axis. Returns zero (0) when all axis have
completed the initialization process. Same has STATUS? command.

B7 B6 B5 B4 B3 B2 B1 BO

Axis 8 Axis 7 Axis 6 Axis 5 Axis 4 Axis 3 Axis 2 Axis 1

Call the Init? command (or STATUS?) in a loop until the return value
becomes zero after sending the INIT command to make sure no other
commands are send before the initialization process has completed.

18
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4.3.2 Pos Command

Call POS to position the probe of the tuner

Syntax:

Parameter:

Return value:

Remarks:

Examples:

Pos al pl [a2 p2 [a3 p3]......]

an specifies axis

Pn specifies new position for axis

0 -> syntax okay, movement started, no notification (REV<2.25)
1 -> syntax okay, movement started, notification message will be send

<0 -> one of the axis has a syntax error

The POS command takes one or multiple pairs of axis/position definitions, all to

be executed simultaneously. The tuner returns control immediately to the client
by sending the result code and a job ID#, and an error message (if required). The
user shall monitor for completion of all movements, by either:

e polling the tuner by sending the STATUS? command

e waiting for the completion notification message ‘JOB#n completed’ send
by the tuner (Revision > 2.20 only).

One cannot move the axis beyond the limits specified in the configuration
EEPROM. Movement stops when reaching the limit.

Up to four axis can move simultaneously.

Pos 1 1000 move axis 1 to position 1000
Pos 1 500 2 1500 move axis 1 to 500 and axis 2 to 1500

Call POS? to query the current position of one or all axis

Syntax:

Parameter:

Return value:

Pos? [axis]

Axis specifies axis. Use zero (0) to get position of all axis

Returns a string with the current positions: POS: A1=1000 A2=0
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Remarks:

Examples:

The POS? can be send even while the tuner is moving, the instantaneous position
at the time of the query is returned .

Pos? Query position of all axis

Pos? 2 Query position of axis 2 only

4.3.3 Move Command

Call MOVE to execute a relative movement

Syntax:

Parameter:

Return value:

Remarks:

Examples:

MOVE axis steps
axis specifies axis
steps specifies number of steps to be executed, negative value are allowed

1 -> syntax okay

<0 -> syntax error

The MOVE command allows to execute a relative movement from the current
position. One can not move the axis beyond the limits specified in the
configuration EEPROM. Movement stops when reaching the limit.

Completion of the movement shall be monitored by using the STATUS?
Command.

MOVE 1 -200 move axis 1 back by 200 steps

4.3.4 STATUS? Command

Call STATUS? to query the status of the tuner

Syntax:

Parameter:

STATUS?

none
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Return value:

Remarks:

Examples:

Returns the bit masked status value, the corresponding bit is set if the axis is
moving.

B7 B6 B5 B4 B3 B2 Bl BO

Axis 8 Axis 7 Axis 6 Axis 5 Axis 4 Axis 3 Axis 2 Axis 1

Result=0 -> no axis is moving

Result>0 -> one or more axis are moving

Use the status command to monitor the status of the tuner. Initialization,
positioning and tuning commands (INIT,POS,MOVE,TUNE_TO etc) start instruct
the motor control electronics to start the requested movement. The tuner
continues listening to and executing incoming commands even while the motors
are busy. The POS? commands returns the instantaneous position of the motor(s)
at the time the command is send, thus one can monitor the tuner movement in
real-time. The GAMMA? Command also returns the reflection coefficient seen at
the reference port at the time of the command.

It is very important that the tuner has completed all movements before
triggering any measurements.

STATUS: 0x00 All motors idle
STATUS: 0x01 motor#l busy, motor#2 idle
STATUS: 0x03 motor#l and motor#2 busy

Note that for “status?”, there may be additional text at the end of the response. This text is
deprecated information from an original firmware version — does not mean anything. See

example below:

CCMT->status?

STATUS: 0x01 S1=1 S2=96 S3=96

Result=1 ID#46

4.3.5 OPC? Command

Same logic as STATUS? Command

See example below:

CCMT->opc?

OPC: 4 0x04 0x04
Result=4 ID#48
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4.3.6 OPC2? Command
Same logic as STATUS? Command.

See example below:
CCMT->0pc2?
STATUS: 0x04
Result=4 ID#49

4.4 Tuning Commands

4.4.1 Introduction

iTuner calibration data are stored on the on-board flash memory (see chapter 6 for instructions
on calibrating the tuner). Memory size is large enough to store several hundred sets of
calibration data at different frequencies. Each calibration set may consist of a ‘primary’
frequency and up to 5 ‘secondary’ frequencies (harmonic or non-harmonic). The primary
frequency is used during calibration to determine the probe positions where calibration data are
measured. The location of the calibration points is chosen such way that we obtain a uniform
distribution of the reflection coefficient at the tuner reference port on the Smith Chart. The
probe has to travel half a wavelength (0.5)) in order to achieve a full 360 degree phase, thus,
the lower the primary frequency, the larger the horizontal travel required to do a full circle.
Tuning is only possible at the ‘primary’ frequency. Calibration data at the ‘secondary’
frequencies are used to calculate the load/source impedance seen by the device at these
frequencies, as well as the tuner losses.

Primary Frequency Secondary Frequencies

e Tuning at primary frequency e Information only, cannot be used for

. . . . . tunin
e Determines calibration point location &

e Upto 5 ‘secondary’ frequencies

Tuner calibration is generally performed by selecting the reference plane at the input and
output connector. Often, adapters and cables have to be used to connect the tuner to the DUT,
thus we have to shift the reference plane for tuning.
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Tuning
Reference
Plane

Input
signal

—_—

GAMMA? .

VSWR? |- SPAR?

=1
i: LOSS? >

Figure 4-1: Mode LOAD

Further, the reflection coefficient seen by the device also depends on the termination
connected to the output port of the tuner (["oap in Figure 4.1).

By default, both the Adapter and the Termination are considered ideal components (S511=5,,=0,
$12=521=1, ['ioan =0).

Two commands, ADAPTER and TERM, are available to define the s-parameter of these sections,
for both the primary and all secondary frequencies.

Figure 4.2 shows a typical setup where the tuner is located at the input of the DUT. In this
configuration, the adapter is located between the output port of the tuner and the input at the
DUT, and the termination is the source impedance seen by the tuner input.

Tuning
Reference
Plane

1—‘SOURCE

Output
signal

Signal
Source

|- SPAR? > <-l
': LOSS? ;I GAMMA?
! L1 VSWR?

Figure 4-2: Mode SOURCE

The SPAR? Command returns the s-parameter of the tuner and the adapter.

The loss calculation depends on the current mode setting of the tuner:
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MODE LOAD: loss calculation based on Power Gain definition (see figure 4.1)

ra-P

1 - T 0p * Sy
OutputLoss (Tuner ) = 1 _* | LOAD 7

21

1 - |Fm.e::a |2

where
Sij = s-parameter of tuner & adapter

and
51: * 511 * rm.w
- SJJ * rLﬂ.-lD

I=58,+

In case of I'loap = 0, i.e. the network connected to the output of the tuner is well matched, the

loss calculation can be simplified:

-
-

|511

OutputLoss (Tuner )= _—J for Tioan =0
11

MODE SOURCE: loss calculation based on Available Gain definition (see figure 4.2)

L[

|1_rsouar:£ *511 |J * (1_

*
=

Fe

InputLoss (Tuner ) =

-
1- |rsouee£ |

511

where
Sij = s-parameter of tuner & adapter

and
511 * 5:1 * rfamcz
1- 511 * rEGL‘RC‘E

I,=5,+

In case of T'source =0, i.e. the network connected to the output of the tuner is well matched, the

loss calculation can be simplified:

2

1- |5,
InputLoss (Tuner ) = ———— T -0
S, 2 f’Pr SOURCE

Use the MODE command to set the active tuning mode.
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Focus tuner are configured at the factory to achieve best performance as either input or output
tuners. An output tuner initializes its carriage at the left hand side, while an input tuner
initializes on the right hand side. Thus we achieve highest reflection at the port pointing towards
the DUT.

Independently of its hardware configuration, any tuner can be used as either source tuner or
load tuner.

IMPORTANT NOTE:

Tuning is based on a mathematical iteration procedure that calculates the probe position
required to achieve a desired reflection coefficient in the DUT reference plane, by using a set of
calibration data measured at the primary frequency.

Tuning commands, such as TuneTo or TunerVSWR, generally set the actual reflection coefficient
seen by the device very close to the desired value, with an error vector magnitude of less than -
40dB.

Always verify the actual reflection coefficient seen by the device by querying the tuner using
GAMMA? after the tuning operation has completed, especially when attempting to tune to very
high values. Because of the limited VSWR range of the tuner, and loss in the adapter section, you
may not be capable to reach you desired VSWR.

The following section explains all the tuning related commands in detail.

4.4.2 Tuning and Impedance Query commands

All tuning and impedance query commands require a valid calibration to be loaded from flash
into the RAM memory of the microcontroller. (see LOADFREQ and LOADCAL).

Once a calibration has been loaded, you may send any of the tuning or the impedance query
commands.

The two tuning commands (TuneTo and TuneVSWR) calculated the probe position for the
specified goal, and will move the probe to the new position.

If you just want to know the corresponding position without actually moving the probe, use the
TuneTo? or TuneVSWR? Command.

There are two groups of impedance query commands, the first group uses the current probe
position to calculate the impedance values, while the second group use probe position values
specified.

The first group includes the following commands: GAMMA? , VSWR?, SPAR? And DUMP.
The second group includes: GAMMA_AT?, VSWR_AT?, SPAR_AT? And DUMP_AT?

These commands require two parameters when called: xpos and ypos.

4.4.3 Mode Command
Call MODE to set the tuning mode
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Syntax: MODE LOAD|SOURCE

Parameter: LOAD or SOURCE Defines tuning mode

Return value: Always 0

Remarks: The MODE commands sets the tuning mode. Use the CONFIG command to verify

the current setting of mode.

The mode setting determines the tuning reference plane, as well as the loss
calculation definition:

MODE LOAD: loss calculated using POWER GAIN definition
MODE SOURCE: loss calculated using AVAILABLE GAIN definition

Examples: MODE LOAD Set LOAD tuning mode
MODE SOURCE Set SOURCE tuning mode

4.4.4 Dir Command

Call DIR to display a directory of the calibration data stored in tuner

Syntax: DIR

Parameter: None

Return value: Always 0

Remarks: Depending if an older version or newer version of electronics is being used, the

DIR reply differs:

Older electronics version:

Nbr ID Freq[GHz] Type Flags Points Xmax Ymax Addr
#001: 0097 1.0000 0 0x00 325 5905 3210 96
#002: 0106 3.5000 0 0x00 466 1687 3210 105
#003: 0119 6.0000 0 0x00 327 984 3210 118
#004: 0128 1.0000 0 0x00 325 5905 3210 127
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Examples:

#005: 0128 2.0000 O 0x00 325 5905 3210 136
#006: 0128 3.0000 O 0x00 325 5905 3210 145
#007: 0155 0.8000 O 0x00 325 7380 7360 154
#008: 0155 0.8000 1 0x00 325 7380 6655 163
#009: 0173 0.8690 3 0x00 441 3440 2280 172

In above example, the first data set (ID=0097) is a single frequency calibration
with 325 points at a primary frequency of 1.0 GHz. Horizontal movement ranges
from 0 to 5905 (Xmax), the vertical axis moves between 0 and 3210 (Ymax).

The second calibration (ID=106) is a single frequency cal at 3.5 GHz, but with
higher resolution (466 points).

Calibration #4 to #6 all have the same ID=128. This is a multi-frequency
calibration, primary frequency is 1.0GHz, with two secondary frequencies,
2.0GHz and 3.0GHz. All 3 calibration sets have the same number of points, Xmax
and Ymax values. Calling LOADCAL 128 will load all three data sets.

Calibration #7 and #8 also have identical ID=155, and both have the same
frequency f=0.8GHz. However, cal#8 has a different type. Type=1 identifies a data
for the pre-match section of the tuner (PMT only). Calling LOADCAL 0155 will
load both the tuning and the pre-matching calibration data.

Calibration#9 has type=3. These are the calibration data for a harmonic tune
New electronics version:

Nbr ID Freq[GHz] Filename

#00001:3 2.00000 Test_O__2_000000.tcf

In the above example, the first data set (ID=3) is a single frequency calibration at
a primary frequency of 2.0 GHz. The file name is assigned while uploading the
calibration from the load pull explorer.

DIR

4.4.5 Loadcal Command
Call LOADCAL to load calibration data

Syntax:

Parameter:

Return value:

LOADCAL idx

idx Index of calibration data, as shown by DIR command
0 -> syntax okay

<0 -> no calibration data found

27



® FOCUS MiCROWAVES iTuner Manual

Remarks:

Examples:

Resets adapter and term

In case the current horizontal position if the carriage is outside the calibration
range of the newly loaded frequency, the carriage will be move to the new Xmax
position.

Use FREQ? to verify frequency definitions

LOADCAL 128 Will load calibration data for primary frequency at 1.0GHz,
and secondary frequencies 2.0 & 3.0GHz

(see DIR command above)

4.4.6 Loadfreq Command

Call LOADFREQ to load calibration data for a given primary frequency

Syntax:

Parameter:

Return value:

Remarks:

Examples:

LOADFREQ freqMHZ [maxDelta]

fregqMHZ  Primary frequency of calibration data
maxDelta Maximum frequeny deviation from freqMHZ
0 -> syntax okay

<0 -> no calibration data found

The LOADFREQ command scans the directory to find calibration data with a
primary frequency inside a range defined by freqMHZt+maxDelta.

The first set of calibration data that fulfills the frequency definition will be
loaded.

Use the FREQ? to verify the actual primary frequency (and all secondary
frequencies) included in the calibration data set.

Use the LOADCAL command if you have multiple calibrations having identical
primary frequency.

In above DIR example, LOADFREQ 1000 would load cal#1. We would have to use
LOADCAL 128 to load cal#4, also at 1.0GHz.

In case the current horizontal position if the carriage is outside the calibration
range of the newly loaded frequency, the carriage will be move to the new Xmax
position.

LOADFREQ 2500 1 Load calibration data for primary frequency 2499MHz
< freq <2501MHz

4.4.7 Freq? command

Call FREQ? to get a list of the frequencies with valid calibration data
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Syntax:

Parameter:

Return value:

Remarks:

Examples:

FREQ?

none
0 -> syntax okay

<0 -> syntax error

The FREQ? commands display a list of the primary and secondary frequencies
defined in the calibration data set currently loaded.

Idx#1 defines the primary frequency, #2 to #5 are the secondary frequencies.
FREQ? CCMT->freq?

#1: 1000.000MHz

#2: 2000.000MH:z

#3: 3000.000MHz

Result=0 ID#5

CCMT->

4.4.8 Adapter Command

Call ADAPTER to define s-parameter of section between DUT and tuner. Magnitude values are
specified in linear magnitude (not log magnitude) and phase is in degrees.

Syntax:

Parameter:

Return value:

Remarks:

ADAPTER freqldx s11m s11p s12m s12p s21m s21p s22m s22p

freqldx 1 ->primary frequency, 2..5->secondary frequency

s..m,p s-parameter (magnitude-linear, phase-degrees)

0 -> okay
-1 -> invalid frequency index

The command has to be called for primary and each of the secondary frequencies
defined. Refer to the frequency list returned by the FREQ? command to find the freqldx
of the secondary frequencies.

Use the DUMP command to verify the current definitions

The RESET command clears the ADAPTER definitions
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Examples: Adapter 1 0.1 25 .95 60 .95 60 .05 -65 Defines adapter for primary frequency

4.49 Term Command

Call TERM to define termination seen by tuner

Syntax: TERM freqldx mag phase

Parameter: freqgldx 1 -> primary frequency, 2..5->secondary frequency
mag magnitude of reflection coefficient
phase phase of reflection coefficent

Return value: 0 -> okay

-1 -> invalid frequency index

Remarks: The command has to be called for primary and each of the secondary frequencies
defined. Refer to the frequency list returned by the FREQ? command to find the
freqldx of the secondary frequencies.

Use the DUMP command to verify the current definitions

The RESET command clears the TERM definitions

Examples: TERM 2 0.15 125 Defines termination for first secondary frequency

4.4.10 TuneTo Command

Call TUNETO to set reflection coefficient in DUT reference plane. The tuner will move the probe
to the new position.

Syntax: TUNETO mag [phase]

Parameter: Mag Magnitude of reflection coefficient
Phase Phase of reflection coefficient (optional)

Return value: 0 -> okay

-1 -> no calibration loaded

Remarks: Phase parameter is optional. If omitted, tuner only adjusts vertical axis to achieve
desired magnitude.

Use TuneTo? to determine the new probe position without moving the probe
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Use STATUS? To detect completion of axis movement.

Use GAMMA? To read back actual reflection coefficient in DUT reference plane

Examples: Tuneto .5 90 Tunes to mag=0.5 phase=90 degrees

Tuneto .8 Sets mag=0.8 for current horizontal position of probe

4.4.11 TuneTo? Command

TUNETO? Allows to query the probe position of the tuner for the specified gamma without
actually moving the probe.

Syntax: TUNETO? mag [phase]
Parameter: Mag Magnitude of reflection coefficient
Phase Phase of reflection coefficient (optional)
Return value: horizontal and vertical position of the probe for the specified goal
Remarks: Phase parameter is optional. If omitted, tuner only adjusts vertical axis to achieve

desired magnitude.

Tuneto? does not move the carriage of the tuner.

Examples: Tuneto? .5 90 Returns the x and y position of the probe required to
achieve the given gamma. The probe is not moved to this
position.

4.4.12 TuneVSWR command

TuneVswr is similar to TuneTo command, but uses VSWR value instead of magnitude as
parameter. Probe is moved to new position.

Syntax: TUNEVSWR vswr [phase]
Parameter: Vswr

Phase
Remarks: See TuneTo command above
Examples: TuneVswr 5 10
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4.4.13 TuneVSWR? command

TuneVswr? is similar to TuneTo? command, but uses VSWR value instead of magnitude as
parameter. Probe is not moved to new position

Syntax: TUNEVSWR? vswr [phase]
Parameter: Vswr
Phase
Return value: horizontal and vertical position of the probe for the specified goal
Remarks: See TuneTo? command above
Examples:

4.4.14 TunePM command
Call TunePM to set the pre-match section of the PMT

syntax: TUNEPM mag phase
Parameter: Mag Magnitude
Phase Phase

Return value:

Remarks: The TunePM command allows to set the pre-match section of a PMT to a specific
reflection coefficient

Examples: TUNEPM .8 180

4.4.15 TuneH1 command

Call TuneHL1 to set the phase of the first harmonic section of a PHT

Syntax: TUNEH1 phase

Parameter: Phase
Return value:
Remarks:

Examples:
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4.4.16 TuneH2 command

Call TuneH2 to set the phase of the second harmonic section of a PHT

Syntax: TUNEH2 phase

Parameter: Phase
Return value:
Remarks:

Examples:

4.4.17 CALPOINT command

Call CalPoint to tune to specified calibration point. The probe is moved to the new position.

Syntax: CALPOINT nbr

Parameter: nbr Number of calibration point

Return value: <0 ->invalid calibration point

Remarks: Use this command to tune to any of the calibrated probe positions. Use the DIR
command to find the number of points contained in the current calibration data
set.

This command is useful when performing a load/source pull over the entire
tuning range of the tuner.

Examples: CALPOINT 57

4.4.18 CALPOINT? command

Call CalPoint? to query the probe position for the given calibration point. The probe is not
moved.

Syntax: CALPOINT? nbr

Parameter: nbr Number of calibration point

Return value: <0 ->invalid calibration point

Remarks: Use this command to tune to any of the calibrated probe positions. Use the DIR

command to find the number of points contained in the current calibration data
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set.

This command is useful when performing a load/source pull over the entire
tuning range of the tuner.

Examples: CALPOINT 57

4.4.19 Gamma? Command

Call GAMMA? to query reflection coefficient currently seen by DUT

Syntax: GAMMA? [idx]
Parameter: Idx (optional) Frequency index, 0-> all
Return value: 0 -> okay

<0 , no calibration loaded

Remarks: The GAMMA? Command returns the reflection coefficient currently seen by the
device, taking into account the ADAPTER and TERM definitions.

When calling while the tuner is moving, the probe position at the time of the
query is used to calculate GAMMA. Use the STATUS? Command to make sure
that the tuner has completed a ‘tuning’ movement before calling GAMMA to
obtain the actual reflection coefficient.

The query also returns the LOSS of the tuner and adapter. LOSS calculation
depends on the active tuner mode. (see above)

Examples: Gamma? CCMT->gamma?
1000.000MHz: Gamma: 0.8861 12.48 Loss:0.20dB
2000.000MHz: Gamma: 0.9527 163.22 Loss:1.18dB
3000.000MHz: Gamma: 0.9617 -36.28 Loss:2.58dB

4.4.20 Gamma_AT? Command
Call GAMMA? to query reflection coefficient seen by DUT for a given probe position

Syntax: GAMMA_AT? Xpos Ypos [idx]
Parameter: Xpos Horizontal position

Ypos Vertical position

Idx Optional frequency index
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Return value: 0 -> okay

<0 , no calibration loaded

Remarks: The GAMMA_AT? Command returns the reflection coefficient seen by the device
for the given probe position, taking into account the ADAPTER and TERM
definitions.

Examples: Gamma_AT? 500 4500

4.4.21 VSWR? Command
Call VSWR? to query VSWR currently seen by DUT

Syntax: VSWR?
Parameter: none
Return value: 0 -> okay

<0 , no calibration loaded
Remarks: See GAMMA? For detailed description
Examples: VSWR? CCMT->vswr?
1000.000MHz: VSWR: 16.5611 12.48 Loss:0.20dB
2000.000MHz: VSWR: 41.2720 163.22 Loss:1.18dB
3000.000MHz: VSWR: 51.2577 -36.28 Loss:2.58dB

4.4.22 VSWR_AT? Command
Call VSWR_AT? to query VSWR seen by DUT for the given probe position

Syntax: VSWR_AT? Xpos Ypos [idx]
Parameter: Xpos Horizontal position

Ypos Vertical position

Idx Optional frequency index
Return value: 0 -> okay

<0 , no calibration loaded

Remarks: See GAMMA_AT? For detailed description
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Examples:

VSWR_AT? 450 3750

4.4.23 Loss? Command

Same as GAMMA? command.

4.4.24 SPAR? Command

Call SPAR? to query s-parameter with probe at current position

Syntax:

Parameter:

Return value:

Remarks:

Examples:

SPAR? [idx]

Idx (optional) Frequency index, 0-> all
0 -> okay
<0 , no calibration loaded

The SPAR? Command returns the s-parameter at the current probe position in
the mag/phase format, taking into account the ADAPTER and the tuner itself; the
S-parameters are returned in the raw S11,512,521,522

SPAR?

4.4.25 SPAR_AT? Command

Call SPAR_AT? to query s-parameter for a given probe position

Syntax:

Parameter:

Return value:

Remarks:

Examples:

SPAR_AT? Xpos Ypos [idx]

Xpos Horizontal position

Ypos Vertical position

Idx Optional frequency index
0 -> okay

<0 , no calibration loaded

The SPAR_AT? Command returns the s-parameter for the given probe position,
taking into account the ADAPTER and the tuner.

SPAR_AT? 500 4500
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4.4.26 Dump Command

Call DUMP to display s-parameter data for all sections of the current configuration for current

probe position

Syntax: DUMP
Parameter: None
Return value: 0 -> okay

<0 , no calibration loaded

Remarks: The DUMP command displays detailed s-parameter for each section of the setup.
Depending on your tuner type, this includes:

Adapter

Harmonic section 1 (PHT and combo tuners only)
Harmonic section 2 (PHT only)

Prematch section (PMT only)

Tuning section

Termination

S-parameter data are shown for all primary and secondary frequencies.

The DUMP command can be called while the tuner is moving, the current probe
position is included in the display.

Examples: DUMP

Current Configuration:
TUNER: x=1000 y=3210
1000.000MHz:

Term 0.0000 0.00

Tuner

0.8861 12.48 0.4529 -49.92 0.4529 -49.92 0.8792 67.64

Adapter 0.0000 0.00 1.0000 0.00 1.0000 0.00 0.0000 0.00

2000.000MHz:
Term 0.0000 0.00

Tuner

0.9527 163.22 0.2653 -51.19 0.2653 -51.19 0.9429 -86.40

Adapter 0.0000 0.00 1.0000 0.00 1.0000 0.00 0.0000 0.00

3000.000MHz:
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Term 0.0000 0.00
Tuner 0.9617 -36.28 0.2037 -43.17 0.2037 -43.17 0.9527 127.98
Adapter 0.0000 0.00 1.0000 0.00 1.0000 0.00 0.0000 0.00

Use the RESET command to clear all calibration data, adapter and term definitions.

4.5 Constant VSWR Commands

A special group of commands are designed to make constant VSWR testing straightforward
while taking full advantage of the iTuners’ tuning and de-embedding capabilities. The VSWR
family of commands of the iTuner automatically re-adjusts the vertical probe position to keep
the VSWR seen by the DUT constant during phase sweep.

The VSWR tuning routines always start testing at the ‘horizontal zero’ position for several
reasons:

e Maximum achievable VSWR is always highest when the probe is positioned as close as
possible to the DUT.

e A complete 360° phase sweep can be executed without having to perform a time
consuming ‘return to horizontal zero’ operation during the test that may be required
when the tuner reaches its physical limit or enters a non-calibrated section of its
horizontal axis.

The following summarizes the available VSWR based commands and their operation:
Note: Calibration data must have been previously loaded with the LOADCAL (or LOADFREQ)
command prior to executing the commands below.

4.5.1 VSWR _AUTO command
Syntax: VSWR_AUTO vswr [ FWD | REV | OPT ]

Parameter: Vswr Desired VSWR value
mode Use one of the three possible options: (REV2.0.32)
FWD -> initialize on DUT side of tuner [default]
REV -> initialize on opposite side of tuner
OPT -> initialize on side closest to current carriage position
Return value:

Remarks: Initializes horizontal axis to zero, adjust vertical axis to obtain the VSWR specified
(by ‘mag’) in DUT reference plane, and then performs a full 360° phase sweep
with maximum horizontal motor speed while continuously adjusting vertical
position to keep VSWR constant. Initializes all axis after phase sweep
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Examples:

4.5.2 VSWR_INIT command
Syntax: VSWR_INIT vswr [ FWD | REV | OPT ]

Parameter: Vswr Desired VSWR value
mode Use one of the three possible options: (REV2.0.32)
FWD -> initialize on DUT side of tuner [default]
REV -> initialize on opposite side of tuner
OPT -> initialize on side closest to current carriage position
Return value:

Remarks: Initializes horizontal axis to zero, adjust vertical axis to obtain VSWR specified (by
‘mag’) in DUT reference plane

Examples:

4.5.3 VSWR_INC command
Syntax: VSWR_INC degrees

Parameter: degrees
Return value:

Remarks: Used after VSWR_INIT to increment phase by the specified amount. VSWR is kept
constant while adjusting phase

Examples:

4.54 VSWR_STEP command
Same as VSWR_INC

4.5.5 VSWR_D0360 command
Syntax: VSWR_DO0360 [Speedfactor]

Parameter: SpeedFactor  May be used to reduce speed while moving carriage
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Range: 0.1to 1, defaultis 1 (normal speed)
Return value:

Remarks: Used after VSWR_INIT to perform a full 360° phase sweep with maximum
horizontal motor speed while continuously adjusting vertical position to keep
VSWR constant.

Examples: VSWR_DO0360 0.5 Do a full 360degr VSWR phase sweep at half the
normal speed

4.5.6 VSWR_PHASE command
Syntax: VSWR_PHASE offset

Parameter: offset Defines the phase offset from the VSWR_INIT position
Range: 0 to 360
Return value:

Remarks: Used after VSWR_INIT to set the relative phase on the VSWR circle. Use instead
of VSWR_STEP command to position the VSWR phase anywhere on the VSWR
circle, relative to the VSWR_INIT phase.

Examples: VSWR_PHASE 45 Set VSWR phase 45degr off from VSWR_INIT phase

4.6 Configuration and Maintenance Commands

These commands are used to do various maintenance and configuration tasks such as manage
the calibration data, set IP address, and retrieve the tuner configuration data.

4.6.1 Watchdog command
Syntax: Watchdog ON | OFF | TEST

Parameter: ON | OFF | TEST See description below
Return value:
Remarks:

Examples: Watchdog ON
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4.6.2 ERASE_CAL command

Erase the calibration data corresponding to the specified ID, where callD is the identifier
returned by DIR

4.6.3 Compact command

Defragments the iTuner’s onboard file system

4.6.4 Format command

Erases all calibration data stored on the flash memory card of the Tuner. This command takes a
long time to execute.
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5 Using the iTuner with iTunerX.dll

While raw socket programming, or interfacing with telnet is a viable solution, Focus Microwaves
also provides an even simpler approach. The ActiveX control iTunerX.dll is the solution of choice
in any programming platform that supports ActiveX controls (MSVC++, Agilent VEE, LabView,
LabWindows, or other).

TCP/IP communication has been encapsulated into the control, thus programming the iTuner
becomes very simple. The most important commands, such as TuneTo, Gamma?, or Status?,
have been ‘wrapped’ by a methods exported by the control. Further, synchronization
commands have been added. These commands are used to make your application wait until the
tuner has completed its current task, such as tuning to a new impedance.

Note: A LabView example (located in: Focus \ iTuner \ iTunerActiveXDemo.vi ) of how to use the
ActiveX control is also provided with the iTuner, however any ActiveX programming platform
may be used. For further details consult the particular platform’s documentation.

5.1 Registering iTunerX.dll

Using Windows Explorer double click on iTunerX.dll. Windows should now prompt you to open
it by choosing a program from a list, as shown below. Click ‘Other’.

Open With

- j Choose the program vou want to use to open this File:

File:  iTumerk.ocx

Programs
uﬂ Recommended Programs: L
il | licrosoft(C) Reqister Server

@ Cther Programs:
7 adobe Acrobat 7.0
% Adobe GolLive C52
% adobe Photoshop C52
£l Adobe Reader 7.0
Agilert VEE
W autocal Application
BT btdownloadaui
lj‘ﬂ DWWiGEditor® 2005 Application

L N T P S

[] always use the selected program ko open this kind of File

If the program wou want is nok in the lisk or on wour computer, wou can look
for the appropriate program on the Web,

(0] 4 l [ Cancel

Figure 5-1
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Open With...
Look, jr: | = system32 w | o 5 N
b ! rasphone. exe Ereplace.exe %runance.exe Eshada
i :3 o Feimiby exe Ereset.exe Erwinsta.exe Eshare.
by Fecent Flrep.exe Flrexec.exe Fsavedump.exe [Fshmgr
Documents Erdpclip.exe Ernute.exe Esc.exe Qshrput
= Erdsaddin.exe Eruutemnn.exe Escardsvr.exe Eshutdt
|_ Erdshust.exe Ersh.exe Eschtasks.exe Eﬁ'sigver
Desktop Erecwer.exe Ersm.exe Esdbinst.exe ESkE':.-‘S.
Eredir.exe Ersmsink.exe Esecedit.exe Eslrund
. Flreg.exe @rsmui.exe Fservices.exe Fslserv
-’../' EREGCLADM.EXE % rsnokify, exe Esessmgr.exe Esmbinf
HregedtSE.exe Ersupprw.exe Esethc.exe Esmlugf
by D t
L Eregini.exe Ersvp.exe ﬁsetup.exe ESI‘HSS.E
~ 3 Eﬂrtcshare.exe ﬁsetupn.exe @ sndre
- regwiz.exe runas. exe sebver, exe sndvo
_ ] 1 1 ) snd
4 Erelng.exe |_:|rundll32.exe Esﬁ:.exe [!] sol.ex
by Computer
< [ »
.% File name: |regwr32.e:-:e b | [ Open l
My Metwaork  Files of tope: | Programs w | [ Caricel ]

Figure 5-2

Browse to find regsvr32.exe (as shown above) that permits you to register the ActiveX. You can
find this program in C:\WINDOWS\system32 or C:\WINNT\system32 directory (this depends on
the version of Windows). A message should appear saying that registration has succeeded.

5.2 Programming with ITunerX

Like any ActiveX control, iTuner.dll exports an interface that contains:
e Properties
e Methods
e Events

Properties are basically variables, and the way you access them depends on the programming
language you are using. Some languages, such as VB acces properties directly, other languages
(such as C++) use set/get methods for properties. Further, properties can be Read only, Write
only, or Read/Write.

Methods are called like functions, with a certain number of parameters.

Events are used by the control to notify the application when something special happens, for
instance the TCP/IP socket to the tuner has been disconnected. You have to program an
EventHandler in your application to catch events fired by the control.
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To control an iTuner from your application, you ‘import’ the iTunerX control into your program,
and declare a variable of type iTunerX for each of the tuners connected to the system. For the
purpose of this manual, lets assume that your tuner is represented by a variable named iTuner.

This variable is now used to acces the properties and method. For instance, to access the
property named Address, you would write the following code :

e iTuner.Address ="”10.0.0.1” ( VB, Delphi etc)
e iTuner.SetAdddress(” 10.0.0.1"); (C++)
The first line uses direct access, the second line uses the set/get method for properties.

For the iTunerX.dll functions retain the same functionality of the raw TCP/IP interface and
should be used in a similar fashion. Some commands have been encapsulated with a method,
other commands are executed by calling the Send method, with the raw command string as a
parameter.

5.3 Blocking versus non-blocking calls

As explained in the Command language chapter, the iTuner always immediately returns control
after receiving a command. However, certain commands, such as TuneTo require

A certain time to complete the repositioning of the probe to tune to the desired gamma.
Therefore, your application has to wait for the tuner to complete its task. The iTunerX control
now allows to make ‘blocking calls’, thus program execution is halted until the tuner has
completed all tasks.

The property ‘TimeOut’ is used to control call blocking. Setting ‘TimeOut’ tozero ( 0) turns
blocking off, thus all calls return immediately. You have to perform the status monitoring of the
tuner from your application, such as calling ‘STATUS?’ in a loop until the return value becomes
zero.

Blocking is turned on by setting ‘TimeOut’ to the maximum time in seconds the process will wait
for a command to complete. The timeout value to use depends on the tuner you have. Allows
sufficient time for tuner tuner to move the probe from one end to the other, an all horizontal
and vertical axis.

The following methods are blocking when ‘TimeOut’ is non-zero :
e Initialize()
e SetGamma(double magnitude, double phase)
e SetVSWR(double VSWR, double phase)
e SetPosition(long Position, short axis)

All other methods are always non-blocking, including ‘Send” and ‘SendCmd’. Instead of calling
‘Status?’ in a loop, you can use the ‘OPC’ method to wait for the current task in the tuner to
complete (see description below).
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5.4 iTunerX Properties

5.4.1 Address Property

Property:

Type:

Attribute:

Remarks:

Examples:

Address

String 10.0.0.1 (default)

Read/Write

Used to set the IP address of the socket for communication with the tuner.

Must to be called before attempting to communicate with tuner.

iTuner.Address="10.0.0.5’ Visual Basic
addressS=iTuner.Address Visual Basic
iTuner.SetAddress(“10.0.0.5”); C++
iTuner.GetAddress(&address); C++

5.4.2 Monitor Property

Property:

Type:

Attribute:

Remarks:

Examples:

Monitor

long 0 -> Monitor OFF (default)
1-> Monitor ON

Write Only

Used to monitor TCP/IP communication with tuner. A window showing all
communication on the socket displayed when turning monitor ON.

iTuner.Monitor=1 Visual Basic

iTuner.SetMonitor(1); C++
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5.4.3 Revision Property

Returns a short with the revision of the software.

5.4.4 ShowError Property

Property:

Type:

Attribute:

Remarks:

Examples:

ShowError
long 0 -> ErrorMessage OFF

1-> ErrorMessage ON (default)
Write Only

An error message window will be displayed when a serious error occurs during
TCP/IP communication, and execution of your application is halted until you
click the OKAY button in the message window.

The error message display can be turned off by setting ShowErrror to zero (0).
Your application will not halt automatically when an error occurs, but it is your
responsibility to take appropriate action in such case. Always checking the
return value of commands sends allows to do this.

iTuner.ShowError=0 Visual Basic

iTuner.SetShowError(0); C++

5.4.5 TimeOut Property

Property:

Type:

Attribute:

Remarks:

Timeout

long Timeout in seconds (default=0)

Write Only

Setting Timeout to a value greater than zero turns automatic blocking. See
chapter 5.3 for details. The following methods support auto-blocking:
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Examples:

e Initialize()

e SetGamma(double magnitude, double phase)
e SetVSWR(double VSWR, double phase)

e SetPosition(long Position, short axis)

All other methods must call ‘OPC’ to halt program execution until the tuner has
completed its current task.

iTuner.Timeout=20 Visual Basic

iTuner.SetTimeout(20); C++

5.5 iTunerX Methods

5.5.1 Send Method

Method:

Parameter:

Return value:

Remarks:

Examples:

Send (command )

Command [in] String

Result value of command (see command description in chapter 4)

Use the SEND method to send commands to the tuner. The return value
contains the result value of the command send. Any command supported by
the tuner can be send by using this method.

Remember, this method is non-blocking. You have to use the ‘GetStatus’
method in a loop or the ‘OPC’ method to halt your application until the tuner
has completed the task initiated with ‘command’.

In order to have access to the ‘reply’ string send by the tuner after receiving the
command, call the ‘GetLastReply’ method, or use the ‘SendCmd’ method
instead of ‘Send’ (see below).

iTuner.Send(‘loadcal 25’)
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5.5.2 SendCmd Method

Method: SendCmd ( command, acknowledge )
Parameter: Command [in] String
Acknowledge [out] String
Return value: Result value of command (see command description in chapter 4)
Remarks: Same as above ‘Send’ method, but additional parameter ‘acknowledge’

contains the ‘reply’ of the tuner send after receiving ‘command’. Use this
method to send commands such as ‘dir’ that have a large string reply from the
tuner.

Examples: iTuner.SendCmd(‘dir’, directory) Parameter ‘directory’ contains reply of
tuner to ‘dir' command

5.5.3 OPC Method

Method: OPC (maxWait)
Parameter: maxWait [in] Long, in seconds
Return value: 0 -> task has completed

<0 -> timed out before completion

Remarks: Calling OPC halts your application until the tuner has completed all current
tasks, such as initializing or tuning to a new probe position.

OPC internally calls the ‘STATUS?” command, and returns when either
e STATUS? returns O, or

e maxWait seconds have elapsed.

Use a maxWait value that correspond to your tuner, thus allowing sufficient
time for the tuner to complete its tuning operations.
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The OPC method is independent of the ‘Timeout’ property that controls the
blocking operation, and can be used anytime to synchronize your application
with the tuner.

Examples: iTuner.OPC(20) Halts your application until the tuner has completed its
current task, or until 20 seconds have elapsed.

5.5.4 GetStatus Method

Method: GetStatus ()
Parameter: None
Return value: 0 -> tunerisidle

>0 -> tuner is busy

<0 ->error
Remarks: GetStatus method encapsulates the “STATUS?” command.
Examples: status = iTuner.GetStatus()

5.5.5 Initialize and GetInit Method

Method: Initialize( axis )
Getlnit()
Parameter: Axis [in] Axis nbr (use 0 for all axis)
Return value: Result value of command (see command description in chapter 4)

Getlnit() returns initialization status (‘INIT?" command)

Remarks: Initialize encapsulates the ‘INIT’ command. Calling with axis=0, will initialize all
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Examples:

axis, any other value will only initialize the axis specified.

Getlnit encapsulates the ‘INIT?’ command.

Initialize() is a blocking command (if Timeout property > 0).

You can call the Getlnit method in a loop, or use the OPC method to halt your
application until the tuner has completed initialization.

iTuner.Initialize(0)

5.5.6 SetPosition and GetPosition Method

Method:

Parameter:

Return value:

Remarks:

Examples:

SetPosition( Position, Axis )

GetPosition(Axis)
Position [in] Position
Axis [in] Axis

Result value of command (see command description in chapter 4)

GetPosition returns current position of axis

SetPosition encapsulates the ‘POS’ command.

GetPosition encapsulates the ‘POS?’ command.

SetPosition() is a blocking command (if Timeout property > 0).

GetPosition returns the instantaneous position of the tuner, and can be called
even while the tuner is performing a movement.

iTuner.SetPosition(3000, 1)
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5.5.7 GetNbCalibrations Method

Method:

Parameter:

Return value:

Remarks:

Examples:

GetNbCalibrations (NbCalibrations)

NbCalibrations [out] The number of available calibrations in the
tuner

Result value of command (see command description in chapter 4)

GetNbCalibrations encapsulates the * DIR_CAL’ command.

GetNbCalibrations returns the number of calibrations uploaded to the tuner.

iTuner.GetNbCalibrations(&nbCals)

5.5.8 GetCalibrationInfo Method

Method:

Parameter:

Return value:

Remarks:

Examples:

GetCalibrationinfo (calldx, calld, FOGHz)

calldx [in] 0-based index of the calibration

calld [out] Calibration unique ID

FOGHz [out] The Fo frequency of the calibration in
GHz

Result value of command (see command description in chapter 4)

GetCalibrationinfo encapsulates the * DIR_CAL’ command and returns the
information for the specified calibration index.

for(int i = 0; i<NbCalibrations; i++)

iTuner.GetCalibrationInfo(calldx, &calld, &FOGHz)
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5.5.9 LoadCalibration Method

Method: LoadCalibration (calld)

Parameter: calld [in] Calibration unique ID

Return value: Result value of command (see command description in chapter 4)

Remarks: LoadCalibration encapsulates the ‘LOADCAL’ command and loads the calibration
specified.

Examples: iTuner.LoadCalibration(calld)

5.5.10 SetAdapter and GetAdapter Method

Method: SetAdapter(s1l_mag, s11_ang, s12_mag, s12_ang, s21_mag,
s21 _ang, s22_mag, s22_ang)

GetAdapter(s11l_mag, s11_ang, s12_mag, s12_ang, s21_mag,
s21_ang, s22_mag, s22_ang)

Parameter: s11_mag [in][out] Linear Magnitude of s11
s11_ang [in] [out] Phase of s11 in degrees
s12_mag [in] [out] Linear Magnitude of s12
s12_ang [in] [out] Phase of s12 in degrees
s21_mag [in] [out] Linear Magnitude of s21
s21_ang [in] [out] Phase of s21 in degrees
s22_mag [in] [out] Linear Magnitude of s22
s22_ang [in][out] Phase of s22 in degrees

Return value: Result value of command (see command description in chapter 4)

Remarks: SetAdapter encapsulates the ‘ADAPTER’ command.
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GetAdapter encapsulates the ‘ADAPTER?’ command.

SetAdapter sets s-parameter of section between DUT and tuner for the primary
frequency.

GetAdapter returns the settted s-parameter of section between DUT and tuner
for the primary frequency.

Examples: iTuner.SetAdapter(0.1,30,0.9,20,0.9,18,0.1,60)

iTuner.GetAdapter(&s11mag, &sl11phi, &s12mag, &s12phi, &s21mag, &s21phi,
&s22mag, &s22phi)

5.5.11 SetTermination and GetTermination Method

Method: SetTermination(magnitude, phase)

GetTermination(magnitude, phase)

Parameter: magnitude [in][out] Magnitude of reflection coefficient

phase [in][out] Phase of reflection coefficient
Return value: Result value of command (see command description in chapter 4)
Remarks: SetTermination encapsulates the “TERM’ command.

GetTermination encapsulates the ‘TERM?’ command.

SetTermination sets termination seen by tuner for the primary frequency.

GetTermination returns the settted termination seen by tuner for the primary
frequency.

Examples: iTuner.SetTermination(0.01, 90)

iTuner.GetTermination(&mag, &phi)
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5.5.12 SetGamma and GetGamma Method

Method: SetGamma( magnitude, phase )

GetGamma( magnitude, phase, loss)

Parameter: magnitude [in][out] Magnitude of reflection coefficient
phase [in][out] Phase of reflection coefficient
loss [out] Loss of tuner (and adapter) in dB
Return value: Result value of command (see command description in chapter 4)
Remarks: SetGamma encapsulates the ‘TuneTo’ command.

GetGamma encapsulates the ‘GAMMA?’ command.

SetGamma() is a blocking command (if Timeout property > 0).

GetGamma returns the instantaneous reflection coefficient in the DUT reference
plane, and can be called even while the tuner is performing a movement.

Examples: iTuner.SetGamma(0.2,135)
iTuner.GetGamma(&mag,&phase,&loss)

5.5.13 GetGammaAt Method

Method: GetGammaAt(x,y, magnitude, phase, loss)
Parameter: x [in] Position of horizontal axis
y [in] Position of vertical axis
magnitude [out] Magnitude of reflection coefficient
phase [out] Phase of reflection coefficient
loss [out] Loss of tuner (and adapter) in dB
Return value: Result value of command (see command description in chapter 4)
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Remarks:

Examples:

GetGammaAt encapsulates the ‘GAMMA_AT?’ command.

GetGammaAt returns the reflection coefficient in the DUT reference plane for a
given x and y coordinates.

iTuner.GetGammaAt(1000, 5000, &mag, &phase, &loss)

5.5.14 SetVSWR and GetVSWR Method

Method:

Parameter:

Return value:

Remarks:

Examples:

SetVSWR( vswr, phase )
GetVSWR( vswr, phase, loss)

vswr [in][out] VSWR in DUT reference plane
phase [in][out] Phase of VSWR
loss [out] Loss of tuner (and adapter) in dB

Result value of command (see command description in chapter 4)

SeVVSWR encapsulates the ‘TuneVSWR’ command.
GetVSWR encapsulates the ‘VSWR?’ command.

SetVSWR() is a blocking command (if Timeout property > 0).

GetVSWR returns the instantaneous reflection coefficient in the DUT reference
plane, and can be called even while the tuner is performing a movement.

iTuner.SetVSWR(3.5,135)
iTuner.GetVSWRAt(&vswr,&phase,&loss)
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5.5.15 GetVSWRAt Method

Method:

Parameter:

Return value:

Remarks:

Examples:

GetVSWRALt( x,y,vswr, phase, loss)

x [in] Position of horizontal axis

y [in] Position of vertical axis

vswr [out] VSWR in DUT reference plane
phase [out] Phase of VSWR

loss [out] Loss of tuner (and adapter) in dB

Result value of command (see command description in chapter 4)

GetVSWRAt encapsulates the ‘VSWR_AT?’ command.

GetVSWRALt returns the reflection coefficient in the DUT reference plane for a
given x and y coordinates.

iTuner.GetVSWRAt(1000, 5000, &vswr, &phase, &loss)

5.5.16 GetSpar Method

Method:

Parameter:

GetSpar(sll_mag, s11_ang, s12_mag, s12_ang, s21_mag,
s21_ang, s22_mag, s22_ang)

s11_mag [out] Magnitude of s11 in |Gammal|
s11l _ang [out] Phase of s11 in degrees
s12_mag [out] Magnitude of s12 in |Gammal|
s12_ang [out] Phase of s12 in degrees
s21_mag [out] Magnitude of s21 in |Gammal|
s21_ang [out] Phase of s21 in degrees
s22_mag [out] Magnitude of s22 in |Gammal|
s22_ang [out] Phase of s22 in degrees
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Return value: Result value of command (see command description in chapter 4)

Remarks: GetSpar encapsulates the ‘SPAR?’ command.

GetSpar returns the instantaneous s-parameter taking into account the
ADAPTER and the tuner, and can be called even while the tuner is performing a

movement.

Examples: iTuner.GetSpar(&sllmag, &s11phi, &s12mag, &s12phi, &s21mag, &s21phi,

&s22mag, &s22phi)

5.5.17 GetSparAt Method

Method: GetSparAt( x,y, s11_mag, s11_ang, s12_mag, s12_ang,
s21 _mag, s21_ang, s22_mag, s22_ang)

Parameter: x [in]
y [in]
s11_mag [out]
s11 ang [out]
s12_mag [out]
s12 _ang [out]
s21_mag [out]
s21_ang [out]
s22_mag [out]
s22_ang [out]

Position of horizontal axis
Position of vertical axis
Linear Magnitude of s11
Phase of s11 in degrees
Linear Magnitude of s12
Phase of s12 in degrees
Linear Magnitude of s21
Phase of s21 in degrees
Linear Magnitude of s22

Phase of s22 in degrees

Return value: Result value of command (see command description in chapter 4)

Remarks: GetSparAt encapsulates the ‘SPAR_AT?’ command.

GetSparAt returns the s-parameter taking into account the ADAPTER and the
tuner for a given x and y coordinates.
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Examples: iTuner.GetSparAt(1000, 5000, &s11mag, &s11phi, &s12mag, &s12phi,
&s21mag, &s21phi, &s22mag, &s22phi)

5.5.18 GetLastReply Method

Method: GetLastReply()

Parameter: none

Return value: String containing reply of tuner to last command send.

Remarks: Use this method to obtain a copy of the reply string send by the tuner to the

last command send.

Examples: iTuner.GetLastReply()

5.5.19 CloseConnection Method

This command terminates communication with the tuner by closing the socket. Tuner will return
to ‘listen’ mode.

58



® FOCUS MiCROWAVES iTuner Manual

6 Adding Calibration Data

Although the iTuner comes equipped with preloaded calibrations, the user may still want to
recalibrate or calibrate at several specific frequencies. Load Pull Explorer must be used to
produce these calibrations. The calibration must then be uploaded to the iTuner using the
iUtility program (covered in section 6.2).

Note: Refer to the Calibration manual for further details

6.1 Tuner Calibration

Right-click in the Tuner Bar on a previously defined tuner and select:

Calibrate Tuner - Tuner Calibration...

(€ Load Pull Explorer - [Start Page]

File Tools iGraphics  Utilities  Wew  Window Help g X

i

Tuners

g B

= Tuner
Sh#L - CCMT
Sh#z - CCMT
SM#S - MPT_
SR - CCM
Sh#144 - OO

- (@ Start Page 1 X

Define Tuners...
Manual Contral, .,
Tuner Calibration
Repeatabilicy Merification
Zalibration Browser
EmbediDeembed

alibrate Tuner

Admin Operations
Measurement Operation
Diagnostic Tests

v v v

" @ armare Innend

Figure 6-1

Upon selecting the Tuner Calibration menu option the following screen will be displayed (Figure
6-2). The elements of the Standard Calibration window are described below:
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(€ Tuner Calibration &3]
File

Calibration type i Blstandard Calibration
VNA

GFIB:1E:INSTR »
™ Averaging
»
=30 8

2 [vmarnnt- 16 v |[Couery ]

i LOAD
Chil [SIMULATION)

4 [ st - comr v
| CAL!BRA TE !
TUMER
7 | Frequency Lists to calibrate(GHz) Paint Density : |L0w (~2090) v | ()
Comments ! wednesday, October 03, 2007
Stark Calibrati
8 [ Define Frequency Lisks ] [ art f-albration ‘ 10
Figure 6-2

1. Select the Calibration type: For standalone tuner calibration use Standard Calibration.

2. Select the VNA to be used for calibration. The VNA must already be defined and
configured.

3. Select the VNA averaging to be used
4. Select the tuner to be calibrated.

5. Click the [+] to remove a known twoport (.S2P file) from the input side of the tuner
calibration.

6. Click the [+] to remove a known twoport (.S2P file) from the output side of the tuner
calibration.

7. This window displays the list(s) of frequencies to be calibrated. (see section 6.1.1)
8. Opens the Frequency Definition window (see section 6.1.1)

9. Select the calibration point density desired. DO NOT CHOOSE A DENSITY GREATER
THAN HIGH.

10. Start the calibration process. This will take (typically) from 5-30 minutes depending on
the type of tuner and the speed of the VNA.

Upon completion of the calibration process, the calibrations will be saved in the program’s
database.
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6.1.1 Frequency Definition

Select Fo LIST, FREQ
SWEEP or HARMONIC
SWEEP and enter the
required frequency
information and press
Create.

To calibrate a list of
frequencies, place a

\ 4

check in the checkbox.

\ 4

Frequency Definition

Define a frequency lisk - Al values in GHz
List Opkion Enter Fao frequencies - comma separated

\HARMOMIC LIST | | 0.

ZFo 3Fo

Saved Frequency Lists (GHz)
[(]1,23

1.9, 3.8, 5.7

0.8, 1.6, 2.4

Figure 6-3

The Frequency Definition window (as depicted above) is used to define frequency lists to
be used when calibrating a tuner. Close the window once the desired frequency lists are

defined and checked.
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6.2 Uploading Calibration Data using Load Pull Explorer
The calibration browser is accessible through the Tools menu. Press the Calibration Browser

from the Tools menu (Figure 6-4).

File | Tools | Graphics Wiew  Wwindow  Help

| Q Define Tunet. .. Chrl+T

Tuners Define Instrurnent. . Chrl+1

= Tun|=—
alibration Browser Zkrl+L

pIsly S-parameter Measurement..,  Chrl+M

;é% Focus TRL Calibration. .. Chrl+R

Figure 6-4

This browser (Figure 6-5) displays the frequency and the date/time in which the calibrations
were measured. The right-click menu on the individual calibrations allows the user to display the
calibration points on a Smith Chart, view the calibration data, export the calibration to a location
on the hard drive (.cal), upload the calibration to the iTuner and delete calibrations. Calibration
files measured using Twin.exe can be imported by selecting a tuner and pressing the Import
button.

CCMTs that are iTuners also have the added capability of uploading calibrations from the
Calibration Browser to iTuner memory. This functionality is optimal for iTools users. Selecting
ID/Fo will upload the calibration frequencies as harmonics — under the same calibration ID in the
iTuner. Selecting ID/frequency will upload each calibration frequency separately — each will have
their own calibration ID.

For the newer Tuners with new electronics use TCF Export File ID/frequency or TCF Export File
/Fo upload menu item to upload calibration to the tuner. TCF Export File upload will use FTP
protocol to upload calibration to the tuner. The tuner should not be connected to telnet when
uploading.

The Split functionality allows the user to split a multi-frequency calibration into separate
calibrations that may be used as individual fundamental (fo) calibrations. The operation will
create a separate entry for each calibration frequency.
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Calibration Browser

ID#  FoFreguency (GHz) Date

T
44 | 3Gz Display in SmithChart
#43  1GHz Display and Tune in SmithChart

Display as text

Export Tuner

L | Embed / Deembed
Cﬁsﬁxab‘on B Delete
Prim. Freg 1D/ frequency
Sec, Freg I
Date July 28, 2022 - 10:00 . Eg;:: ID/Fo
rt File ID / frequency
Comments: Qe == TCF Export File / Fo
Truncate Reverse Split Export Import Delete Exit
Figure 6-5
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7 Using iUtility

While the iUtility’s primary use is to upload calibration files to the iTuner. The iUtility program
has many other helpful features that are summarized in this section.

7.1 File Tab

.E Focus Microwaves - iTuner Ukility - 10.0.0.2 il

File ITuner | Setup | Dperations |

— Select a directory and Cal Group — Dutput

Diirectary IC:\vss\sources\com\data\cal

Cal Group: I vl ¥ create new ID for each file

— Select the files to be uploaded

Upload Calibration | o ITuner Calibration Listing | -
;I :

it | Abou |

Figure 7-1
e The “Directory” button is used to select the path to the calibration files.
o The “Cal Group” dropdown list is used to select the calibration group.

o If the “create new ID for each file” checkbox is checked each calibration file uploaded
will be treated as a new separate calibration (individually assigned ID numbers),
whereas clearing the checkbox will cause all selected calibration files to be uploaded as
one calibration (under a single ID).

e The text area on the left is used to select the calibration files to be uploaded, once a
directory and calibration group is selected.

e The “Upload Calibration” button starts the upload once calibration files have been
selected from the above text area. The tuner response will be shown in the “Output”
text area.

e The “iTuner Calibration Listing” button will show the current listing of all calibrations
currently stored in the iTuner.
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7.2

.E Focus Microwaves - iTuner Ukility - 10.0.0.2 il

Filer

Tuner Tab

Tuner I Setup | Operations |

— Dutput

Compact |
Format |
Erase Calibration | I j

Configuration? |

Mode [Load/Source): I - I
Speed [stepsdeac]: I - I LI LIJ

it | Abou |

Figure 7-2

e The “Calibration Listing” button will show the current listing of all calibrations currently

stored in the iTuner. (same as in the File Tab).

o The “Compact” defragments the iTuner’s file system. Note: this operation may take

several minutes to complete

e The “Erase Calibration” button erases the calibration whose id is selected in the drop

down list to the right.

e The “Configuration?” button retrieves the configuration and setup information of the

iTuner

e The “Mode” dropdown list is used to configure the tuner as either a source or load

tuner.
The “Speed” dropdown list is used to set the speed of the iTuner.
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7.3 Setup Tab

.E Focus Microwaves - iTuner Ukility - 10.0.0.2 il
File I Tuner  Setup |Dpelati0ns|
— Load Calibration — Dutput
| — N
—Adapter
Mag: Fhi
511 oo Joo ﬂ
s 10 joo
s12 |10 Joo
522 oo Joo
Frequency Iﬁ Set
r Termination
Gamma: ID.U Phi: IU-D
Frequency: I VI Set
ki LIJ
Show Setup Yalues |
it | Abou |
Figure 7-3

e The “Load Calibration” button loads the calibration whose id is selected in the right
own list. (Note: this operation takes a calibration from the iTuner’s internal
storage and loads it into the iTuner’s memory for purposes of calculating gamma, s-
parameters and loss. This operation does not upload or download calibration data to
the iTuner)

dropd

e The iTuner is capable of de-embedding to the Device Under Test (DUT) reference plane

given the adapter and termination values. As shown below:

TERMIMATION

SCOURCE TUNER

ADAPTER ouT ADAPTER

LOAD TLNER: TERMIMNATION

ﬂ

sPar cascade:
Term * Tuner * Adapter

gamma = 322 gamma = s11

Figure 7-4

sPar cascade:
Addapter * Tuner * Term

- The “Adapter” section is used to set the s-parameters of the adapter at the selected
frequency by using the “Mag” and “Phi” textboxes, and “Frequency” dropdown list
respectively. Press the “Set” button to confirm the settings. (see above diagram)
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- The “Termination” section is used to set the reflection factor of the termination at
the selected frequency by using the “Gamma” and “Phi” textboxes, and “Frequency”
dropdown list respectively. Press the “Set” button to confirm the settings. (see above
diagram)

e The “Show Setup Values” button retrieves the current adapter and termination values.

7.4 Operations Tab

I Focus Microwaves - iTuner Utility - 10.0.0.2 x|

— Output
H 5

File: I Tuner I Setup  Operations

Get Pasition |
Inifalze Al | itlze | Mot =]

Set Positon | IMUIUI#‘I j Pasition: ID

Get Gamma | Frequency: 'l

I1G|:
Phase: Tune To | il LI—I

Exit | About |

Figure 7-5
e The “Stop” button will abort any and all motor move commands currently being
executed.
o The “Get Position” will retrieve the physical positions of all the motors.
e The “Initialize All” button will initialize all motors to their zero position.

o The “Initialize” button will initialize the motor selected by the dropdown list to the right.

e The “Set Position” button will set the selected motor to the position as entered in the
textbox to the right.

e The “Get Gamma” button will retrieve the current gamma presented to the DUT based
on the current tuner position, adapter, termination and the frequency selected in the
“Frequency” dropdown list. Note: a calibration must be loaded (as per section 7.3) for
this operation.

e The “|G|” and “Phase” text boxes to input the value of gamma to set the tuner to
present in the DUT reference plane (see section 7.3). Press the “Tune To” button to
perform the operation. Note: a calibration must be loaded (as per section 7.3) for this
operation.
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