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1 - General Information

This user guide provides general introduction, installation instructions and operating information for Mini-Circuits’ SSG
(Synthesized Signal Generator) series and its Graphical User Interface (GUI) application measurement software.

We are here to support you every step of the way. For technical support and assistance, please contact us at the email address
below or refer to our website for your local support:

e testsolutions@minicircuits.com
e  https://www.minicircuits.com/contact/worldwide_tech_support.html

Mini-Circuits provides a limited time warranty with all products. Please contact your account manager or refer to our website for
full details: https://www.minicircuits.com/support/ordering.htmi

If you have any questions or concerns with your product, please contact us in the first instance through
testsolutions@minicircuits.com. Our team will work with you promptly to understand and resolve any issues. As a software-
controlled instrument, it is usually possible to resolve issues remotely without requiring the unit to be returned to the factory.

In the event that a return to the factory is necessary, Mini-Circuits will provide an RMA number and full return instructions.

Please contact testsolutions@minicircuits.com to review environmentally friendly end of life disposal options.

e A note advises on important information you may need to ensure proper operation of the equipment.
e There is no risk to either the equipment or the user.

e A warning alerts to a possible risk to the user and steps to avoid it.

Caution:
& e A caution advises about a condition or procedure which can cause damage to the equipment.
e Thereis no danger to the user.
A e Do NOT proceed until you are sure you understand the warning.
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2 - About Mini-Circuits Synthesized Signal Generators

The Mini-Circuits SSG wideband synthesized signal generator series covers the frequency range of 1 MHz to 30 GHz with up to 85
dB dynamic range. Signal generator models feature a 50Q RF output, 10 MHz reference in and out connections and LVTTL trigger
in and out ports, making them a low-cost replacement for conventional RF/Microwave signal generators.

The provided user-friendly software and USB cable connect the generator to a notebook or a PC with a USB port, providing the
additional benefits of frequency and power sweeps, pulse mode output, GUI, easy interface with most lab test software, and much
more. SSG models are powered by the supplied AC/DC adaptor. All models support remote control via Ethernet, see section 2.4
and individual data sheets for details.

e  Wide dynamic range

e  Wide frequency range

e RF, Reference, and Trigger in/out ports

e HTTP and Telnet control

e  SSH secure communication available on some models (refer to model datasheets)
e  Frequency and power sweep and hop modes (up, down, or bi-directional)

e Synchronized multi-generator sweep mode (up, down, or bi-directional)

e CW and pulse modulation

e  Easy installation and operation

e  USB HID (Human Interface Device) for “plug & play” operation (no driver installation required)
e User-friendly graphical user interface (GUI) for Windows

e APIDLL for Windows and direct USB programming support for Linux

For additional details, performance data and graphs, outline drawing, ordering information and environmental specifications, see
our catalog at: https://www.minicircuits.com/WebStore/RF-Synthesized-Signal-Generators.html

Mini-Circuits synthesized signal generators are intended for indoor use in:

e Lab and test equipment setups for both manual and automated measurement.
e  Production line testing.
e  Field testing.

The SSG series can be used by anyone familiar with the basics of electronics measurements or electronic control systems.
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Parameter

SSG-30GHP-RC

SSG-30G-RC

SSG-15G-RC

SSG-6000RC

SSG-6001RC

Frequency range (MHz)
Power range (dBm)
Frequency resolution (Hz)
Power resolution (dBm)
Minimum dwell time (ms)
Maximum pulse rate (kHz)
DC power supply (V)

DC current consumption (A)
Ethernet speed

Ethernet protocols

10 -30000
-38 to +28
0.1
0.5
0.01
2000
6&12
1.85&0.8
100 Mbps
HTTP / Telnet /
SSH

10 -30000
-47 to +23
0.1
0.5
0.01
2000
6&12
1.85&0.8
100 Mbps
HTTP / Telnet /
SSH

10-15000
-50 to +16
0.1
0.1*
0.01
2000
6
1.85
100 Mbps
HTTP / Telnet /
SSH

*Increased non-monotonic behavior may be observed at power steps below 0.5 dB.

25 -6000
-65 to +14
3
0.25
20
90.909
12
0.85
10 Mbps
HTTP / Telnet

1-6000
-70 to +15
3
0.25
20
33.333
12
1.3
10 Mbps
HTTP / Telnet

For detailed model performance, data and graphs, outline drawing, ordering information and environmental specifications click

on the model part number.

Mini-Circuits’ synthesized signal generators are intended for operation in office, laboratory, or production test environments. With

the provided power adaptor, they can meet requirements for overvoltage category 2 as specified by IEC. Do not use in any

condition which exceeds the published environmental specifications.

Condition Specification

Operating temperature
Humidity

Altitude

Pollution degree

0°C to +50°C
5% to 85% RH (non-condensing)
Up to 5000 m (16400 ft.)

2 - Normally only non-conductive pollution occurs (per IEC 61010)

Mini-Circuits’ synthesized signal generators have been tested in the following operating systems:

e 32-bit systems: Windows 7 or later.
e 64-bit systems: Windows 7 or later; Linux.

Custom automation programs can be created in most modern programming environments, including Python, C#, LabVIEW,

MatLab and more.

Refer to the programming manual for more information on signal generator programming.

AN-49-003 © 2023 Mini-Circuits

Rev. H | ECO-018764 | 03-Aug-2023

I Mini-Circuits

Page 6


https://www.minicircuits.com/WebStore/dashboard.html?model=SSG-30G-RC
https://www.minicircuits.com/WebStore/dashboard.html?model=SSG-30G-RC
https://www.minicircuits.com/WebStore/dashboard.html?model=SSG-15G-RC
https://www.minicircuits.com/WebStore/dashboard.html?model=SSG-6000RC
https://www.minicircuits.com/WebStore/dashboard.html?model=SSG-6001RC
https://www.minicircuits.com/softwaredownload/sg.html

Mini-Circuits’ synthesized signal generators conform to the following international standards:

Standard Meaning

Meets the requirements of the following applicable European directives and carries the CE marking accordingly:
e Low Voltage — Directive 2014/35
CE e  Electromagnetic Compatibility — Directive 2014/30/EU
e Restriction of the Use of certain Hazardous Substances in Electrical and Electronic Equipment (RoHS) —
Directive 2011/65/EU
Meets the requirements of the following applicable UK directives and carries the UKCA marking accordingly:
e Electrical Equipment (Safety) Regulations 2016
UKCA e Electromagnetic Compatibility Regulations 2016
e The Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic Equipment
Regulations 2012
This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) this
device may not cause harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation. This equipment has been tested and found to comply with the
limits for a Class A digital device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
FCC reasonable protection against harmful interference when the equipment is operated in a commercial
environment. This equipment generates, uses and can radiate radio frequency energy and, if not installed and
used in accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case the user
will be required to correct the interference at his own expense.
The models meet the specifications of the Universal Serial Bus version 2.0 communication standard as described

UsB 2.0 by USB-IF.
The models meet the requirements for Universal Serial Bus Human Interface Devices according to USB-IF’s
USB HID . L . ) L
Device Class Definition for Human Interface Devices firmware revision 1.11.
TCP/IP Ethernet communication complies with the specifications of the Transmission Control Protocol (TCP) and
Internet Protocol (IP) as defined in RFC 791 and RFC 793.
The models support all requirements for communicating with the Hypertext Transfer Protocol (HTTP) as defined
HTTP .
in RFC 1945.
Telnet The models support all requirements for communicating with the Telnet protocol, as defined in RFC 854.
SSH All models except SSG-6xxxRC series support the requirements for SSH protocol as defined by RFCs 4250-4253,

4419, 5647, 5656 and 6668.
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For additional details and ordering information see specific model datasheet.

2.8.1. SSG-15G-RC Package

SSG-15G-RC comes with the following accessories included:

6V AC/DC power adaptor

110-220V power cord

6.6 ft (2.0 m) USB cable: USB type A (Male) to USB type Mini-B (Male)
5.0 ft (1.5 m) Trigger/Reference cable (x2): BNC (male) to SMB (Female)

Additional ordering options are available:

3.3 ft (1.0 m) USB cable: USB type A (Male) to USB type Mini-B (Male)
5.0 ft (1.5 m) Ethernet cable: RJ45 (Male) to RJ45 (Male) Cat 5E cable
Calibration service

2.8.2. SSG-30G(HP)-RC Package
SSG-30G(HP)-RC is an assembled kit containing an 1x SSG-15G-RC unit and an 1x FX-30G(HP)-RC unit.

SSG-30G(HP)-RC comes with the following accessories included:

e 6V AC/DC power adaptor

e 12V AC/DC power adaptor

e 2x110-220V power cord

e 6.6 ft (2.0 m) USB cable: USB type A (Male) to USB type Mini-B (Male)

e 5.0ft (1.5 m) Trigger/Reference cable (x2): BNC (male) to SMB (Female)

e 6.0in (15.0 cm) Control cable: Used for connecting the SSG and FX modules

Additional ordering options are available:

e 3.3t (1.0 m) USB cable: USB type A (Male) to USB type Mini-B (Male)
e 5.0ft (1.5 m) Ethernet cable: RJ45 (Male) to RJ45 (Male) Cat 5E cable
e (Calibration service

2.8.3. SSG-6xxxRC Package

SSG-6xxxRC comes with the following accessories included:

e 12V AC/DC power adaptor

e 110-220V power cord

e 2.7t (0.8 m)USB cable: USB type A (Male) to USB type B (Male)

e 5.0ft (1.5 m) Ethernet cable: RJ45 (Male) to RJ45 (Male) Cat 5E cable

Additional ordering options are available:

e 6.8ft(2.1 m)USB cable: USB type A (Male) to USB type B (Male)
e 11.0ft (3.4 m) USB cable: USB type A (Male) to USB type B (Male)
e  Bracket mounting kit

e (Calibration service
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The only user-performed service possible for SSG modules is external cleaning of the case and connectors as needed. Do not use
any detergents or spray cleaning solutions. The case can be cleaned with a soft, slightly dampened cloth and the connectors with
an alcohol solution. Do not allow any liquid ingress into the case or connectors.

The recommended calibration cycle for Mini-Circuits’ SSG series Synthesized Signal Generators is once every two years or every
4160 operating hours (see section 5.7 on automatic tracking of operation time). Calibration service is available from Mini-Circuits.
For details, see the “Ordering, Pricing & Availability Information” link from individual model pages on the website.

Mini-Circuits’ synthesized signal generators contain no user serviceable parts and should not be opened. Discontinue use and
contact Mini-Circuits in the event of visible damage to any parts.

Please observe the following safety precautions at all times when using Mini-Circuits’ signal generator modules:

Caution:

e Use the power cord provided with the generator.

e Ensure the generator air vents are clear.

e Do not provide inputs to the generator exceeding the limits specified in the datasheet.

A e Properly ground all equipment to reduce the risk of accidental electrical shock.
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3 - Software Setup

The minimum requirements for the installation of the Mini-Circuits SSG software package and APl on the host PC are:

e  Microsoft Windows 7 or later (32- or 64-bit).
e Intel i3 or equivalent (recommended).

Control method Required support
USB control USB HID
Ethernet control Network connection

The full SSG software package (including GUI, APl and documentation) is available for download from:

https://www.minicircuits.com/softwaredownload/sg.html

e Save all work in progress and close any other programs that may be running.
e Download the “GUI Setup Package” software from the Mini-Circuits website.
Extract the downloaded zip file and begin the installation process and double-click the Setup.exe icon.
e If Microsoft Defender SmartScreen provides a warning about an unrecognized app, select More Info and then Run Anyway.

Windows protected your PC

App: setup.exe

Publisher: Unknown publisher

e If prompted by Windows User Account Control, enter user credentials for an account allowing software installation.
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e Click Next to begin the installation.

uits Test Solutions - Welcome

- Signal Generator -

This program will install the Graphical User Interface
software for your Mini-Circuits device.

Please click Next to start the installation.

Cancel

e Click Yes to accept the license agreement.

License Information

Mini-Circuits Product Purchase & Software License Agreement ”

Your purchase of the Mini-Circuits Product, and installation and use of
the Mini-Circuits Product software (including, without limitation, any
additions, corrections, updates, modifications, upgrades and Releases
to such software that Mini-Circuits actually makes available to
Purchaser at Mini-Circuit's sole discretion), and any content contained
in any of the foregoing (collectively, the “Software”) is governed by the
following terms and conditions (“Terms”). Your installation and use of
the Software is expressly conditioned upon your acceptance of and
compliance with the Terms. You are required to scroll through the

Tearms halow hefare clicking the Yl Aores” hidton helow

Do you accept the terms of the license agreement 7

e  Click Exit on the final window confirming that installation completed successfully.

Thank vou for choosing Mini-Circuits' Test Solutions.

A shortcut to the program may be found under group:
‘Miri-Circuits'

If pou need any suppart, please email us at;

testzolutions@minicircuits. com

In the event of any issues with installation, please contact testsolutions@minicircuits.com for support.
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4 - Hardware Setup

Before connecting the SSG unit, ensure any connected power supplies are turned off and the control software (either the supplied

GUI software or a customer-written application) is shut down.

A .

Ensure the 110-220Vac power supply socket you use to power the signal generator is intact and connected to a
proper ground.

Caution:
A e Ensure the power adaptor matches the generator. Connecting an SSG unit to an incorrect power supply may
cause damage or incorrect operation.

4.1.1. SSG-6xxxRC Series Panels

LABEL 1

SYNTHESIZED SIGNAL GENERATOR

5 7 9
POEEREM™B

REF REF TRIG TRIG USB LAN  VDC

RF QUTPUT

500 IN  OUT OouT IN
L Mini-Circuits’ 6 8 10
./ U L/
Figure 4.1.1: Front panel (left) and rear panel (right)
# Name Descriptions

Model name and

1

frequency range
2 RF output
3 Power switch /

Power LED

Reference input

4

5 | Reference output
6 | Trigger output

7 | Triggerinput

8 | USB socket

9 | LAN socket

10 | Power supply

11 | Fan cover
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Label showing the model’s name and frequency range

N-Type Female connector for RF output

On/Off power switch + a power LED on switch:

e  Static LED indicates model is on.

e Blinking LED indicates model power or temperature exceeds the specified limits.

External reference input — if no signal is detected, the generator will default to internal reference
(see section 5.8 for details).

Output for the generator’s internal 10 MHz reference (BNC female).

Trigger output, see model datasheets for voltage levels (SMB jack).

Trigger input, see model datasheets for voltage levels (SMB jack).

USB type B socket for USB control of generator.

RJ45 socket for Ethernet control of generator (see section 5.1.2 for details).

Power supply connection, note power supply specifications for each model.

Fan cover and ventilation slots on the side of the generator must be kept clear to allow airflow.

I Mini-Circuits
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4.1.2. SSG-30G(HP)-RC Panels (Including SSG-15G-RC)
SSG-30G(HP)-RC models are assembled from an SSG-15G-RC source module and an FX-30G(HP)-RC frequency extender module.

"f'o‘_ggjgeee Y0000000000000 0
000 - 53 0000000000000 e
Q00000 5 ) P 2 = e [— z
*affcx FX-30G(HP)-RC
H |E— 14 = 12 P
h8888888888°°° oot E‘W
0000000
S$SG-15G-RC 15
3 13 ) 1 1
Figure 4.1.2a and Figure 5.1.2b: FX-30G(HP)-RC (top unit) and SSG-15G-RC (bottom unit) — front panel (left) and rear panel (right)

# Module Name Description

1 FX-30G(HP)-RC Ventilation holes Front and rear ventilation holes must be kept clear to allow uninterrupted
SSG-15G-RC airflow in the modules.

FX-30G(HP)-RC St-atlc. LED |nc-J|ca.tes module is on. 3

2 Power LED Blinking LED indicates module power or temperature exceeds the specified
SSG-15G-RC .

limits.

3 FX-30G(HP)-RC Dicital control Serial control interconnection between SSG and FX modules. Connect
SSG-15G-RC & together using the included CBL-0.5FT-MMD+ control cable.
FX-30G(HP)-RC . .

4 $SG-15G-RC IF signal IF signal path from SSG to FX module.

5 | FX-30G(HP)-RC RF output SSG-30G(HP)-RC signal generator output (2.92 mm female).

6 | FX-30G(HP)-RC 12 Vo 12v DC.power supply c9nnectlon (both modules must be connected to their

respective power supplies).

7 | FX-30G(HP)-RC USB socket USB type C socket for stand-alone operation of the FX-30G-RC.

8 | FX-30G(HP)-RC LAN socket Ethernet control for stand-alone operation of the FX-30G-RC.

9 | SSG-15G-RC LAN socket Ethernet control of SSG-30G(HP)-RC (see section 5.1.2 for details).

10 | SSG-15G-RC USB socket USB type Mini-B socket for USB control of SSG-30G(HP)-RC.

11 | ssG-15G-RC 6 Voc 6V DC p.ower supply cor_mectlon (both modules must be connected to their

respective power supplies).

12 | SSG-15G-RC Trig Out Trigger output, see model datasheets for voltage levels (SMB jack).

13 | SSG-15G-RC Trig In Trigger input, see model datasheets for voltage levels (SMB jack).

14 | $SG-15G-RC Ref In !External reference input, if T]O signal is dett.acted the generator will default to

internal reference (see section 5.8 for details).

15 | SSG-15G-RC Ref Out Output for the generator’s internal 10MHz reference (BNC female).

e Connect the SSG unit to a 110-220Vac power supply socket using the supplied power adaptor and cord.

e (USB option) Connect a USB cable between the SSG unit’s USB port and the PC’s USB port.

e (Ethernet option) Connect an Ethernet cable to the SSG unit’s LAN port and an available network port.
Note the SSG’s LAN port lights up with one steady light and another blinking light (may take a few seconds, depending on
your network).

e Turn on the SSG unit. Note that the power LED lights up (on units with a fan you will also hear the fan start working).
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e  Connect the provided CBL-0.5FT-MMD+ control cable between the FX-30G(HP)-RC and the SSG-15G-RC modules.
e Connect the supplied 6V DC power adapter to the SSG-15G-RC DC input connector.

e Connect the supplied 12V DC power adapter to the FX-30G(HP)-RC DC input connector.

e Note that the power LEDs of both units light up.

e Connect a USB or a LAN cable between the SSG-15G-RC unit and the PC/network.

e USB and Ethernet ports of FX-30G(HP)-RC are not used when configured as SSG-30G(HP)-RC.

e To use an external reference, connect the SSG unit’s Ref. In port to an external signal of power matching the levels specified
in the datasheets.

e The SSG unit constantly produces a 10 MHz internal reference signal (see datasheets for power levels). To synchronize it with
other devices, connect the Ref. Out port of the SSG to the devices in question.

e The trigger in and trigger out of the SSG generator can be used simultaneously. Connect whichever you wish to use and set
the operation mode in the software (See section 5.3 and 5.4 for using Mini-Circuits GUI, or the programming handbook for
setting the trigger option in your own software).

See section 5.8 for further details.

e Connecting a signal which does not match the specified reference frequency may result in incorrect operation of the SSG.

Caution:
e Check Maximum safe input power for Reference In and Trigger In ports in the individual model datasheets.
& Exceeding these levels may cause permanent damage to the SSG unit’s reference or trigger port circuitry.
e Keep the SSG unit’s air vents unobstructed. Prolonged operation of the SSG with obstructed air vents may result
in the unit over-heating and eventual damage to the SSG unit.
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5 - Using Mini-Circuits’ GUI

All signal generator models are supplied along with API programming objects (DLL files) to allow easy control by most common
lab test software (see programming manual for details) and with a Windows GUI program to control the model manually.

To start the program, use the Start menu or navigate to the location the Mini-Circuits Synthesized Signal Generator software was
installed in and run the program.

Once running, the user will be required to pick one of the available control modes: USB, HTTP, Telnet, or SSH control.

B Mini-Circuits Synthesized Signal Generator (Ver E1) — m} x

Run Program:
us Ethernet

IP Address:

Password:

(* Use HTTP, Port:
" Use Telnet, Port:
" Use 55H, Port:

55H login Name: ssh_user

Ethernet

Figure 5.1: Startup screen

5.1.1. USB Control

Clicking the USB button in the startup screen will start the unit in USB control. In case the program does not detect a unit connected
to the PC via USB or if there are no connected units then an alert will pop-up. If the alert persists even when a unit is connected,
then check the unit’s USB LED indicator or the USB cable’s integrity.

If multiple units are connected to the PC via USB, the unit selection screen will appear with a list of the connected models’ serial
numbers.

5. Mini-Circuits *
* b Generators have been found

Please select the Generator:

11412020003
12104040081
11304280006
11312150004
11406090002

0K ‘ Cancel ‘

e The program can handle up to 24 units connected simultaneously.
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5.1.2. Ethernet Control

To use Ethernet control with a supporting unit, either enter its IP address on the startup screen (ports for HTTP/Telnet/SSH would
also be required if using non-default ports) or click on the search icon next to it to find all Mini-Circuits signal generators connected

to the network.

e When connecting to the unit with Ethernet control for the first time you may need to connect using default IP address or
change the factory default Ethernet configuration to match your network configuration. See section 5.9 or the programming

manual for details.

After clicking on the search icon, the IP search will pop up with a list of signal generators’ IP addresses and their assigned ports on
the left side of the screen, and full details of each unit on the right. Click the IP address of the desired unit and press Select. The
search window will close and the IP address, along with the related assigned ports, will be entered in the IP address field of the
startup screen automatically.

5. Search Models on the Local Network - O *
Search for Models [that support Ethemnet Pleaze note to allow UDFP Ports 4950 & 4951
Communication] on the Entire Local Network on your Windows Firewall !
Search Results:
Search... Model Name: 55G-16G-RC

Serial Number: 12104040081

IP Address=10.0.15.9 HTTP: 80 Telnet 23 S5H: 22
IP List: Subnet Mask=255.255.0.0

Network Gateway=10.0.255.250

Mac Address=D0-73-7F-B0-04-51

10.0.15.9:80 Telnet: 23 55H: 22
10.0.5.178: 80 Telnet: 23 S5H: 22
10.0.5.177: 80 Telnet: 23 55H: 22
10.0.5.79: 80 Telnet: 23 55H: 22
10.0.5.92: 80 Telnet: 23 55H: 22
10.0.5.191: 80 Telnet: 23 S5H: 22

Select | Cancel |

Figure 5.1.2a: Ethernet IP search window

e Torefresh the list of units found click on the Search... button.
e The search function uses ports UDP 4950 and UDP 4951 for communication. Ensure your firewall allows access to them.

AN-49-003 © 2023 Mini-Circuits I Mini-Circuits

Rev. H | ECO-018764 | 03-Aug-2023 Page 16


https://www.minicircuits.com/softwaredownload/sg.html
https://www.minicircuits.com/softwaredownload/sg.html

Once the IP address has been entered, input the password if one has been set (see section 5.9). Proceed to select the
communication protocol you wish to use (HTTP, Telnet, or SSH) and click on the Ethernet button to begin.

B Mini-Circuits Synthesized Signal Generator (Ver E1) — m} *

Run Program:
us Ethernet

IP Address: 10.0.15.9

Password: ’7
& Use HTTP, Port: 80
" Use Telnet, Port: ’T
" Use S5H, Port: 2
sSHlogin Name:  |ssh_user

Ethernet

Figure 5.1.2b: Startup screen with Ethernet fields filled-in

Telnet or HTTP text commands can also be used to control the module. This can be achieved in one of the ways below:

e Type the command in the address field of your internet browser.
e Implement a Get/Post HTTP function in your selected application (for HTTP).
e  Establish a Telnet connection.

A full list of the possible commands and queries is available in Mini-Circuits Programming handbook, and in a text file on the
downloaded software (see section 3.3), in the Ethernet directory.
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Once the control method has been selected, the main screen of the GUI program will appear.

B Mini-Circuits Synthesized Signal Generator (Ver E2) — >

USB Control (1 \ 9 /

2 Main ‘ SweepMude| Hop Mode | PulseMu-de| Multi Gen. Cuntm|| Ethernet-Config

Frequency (10.0 to 30000 MHz):

©,1000.000000 @/

10 MHz 30000 MHz " - GHZ Apply

_‘I J _’I Incr Set 5 / 10

Power Qut {-45 to +20 dBm):

6 ) 0 OO 7)) mw . RFOFF
. 120,00 dBm™ € uW .
T 1 ol e @) BN @)
16 )FX-30 Detected ! 17 ) (18 ) (19 20 ) IntRef
o . N’ o = Address (1 to 255):
Generator Model: Serial no: PU | CAL gfw;.| [~ Always on top 21
N T set |13
14 ) $5G-15G-RC 15 ) 12212130126 [~ Compact View _i
N 22 |
5.2.1. Main Screen Functions
# Name Descriptions
1 Control method The control method chosen to operate the SSG unit.
These buttons allow the user to switch between output modes to enable swept, hopped, or
2 Output mode row pulsed output sequences. Changing modes will not, on its own, cause a change in the

generator output signal.
Shows the signal frequency and can be changed by dragging the scroll bar beneath the display

3 Frequency display for a large change, clicking on the arrows at either side of the scroll bar for a small change, or
typing in the desired value.
4 Frequency units Select either MHz or GHz units for the frequency display.

Opens the Frequency Scroll Bar Step Size window (see section 5.2.2) which allows setting the
frequency step size applied from the scroll bar and the arrows.
Shows the signal output power and can be changed by dragging the scroll bar beneath the

5 Frequency Incr. Set

6 Power display display for a large change, clicking on the arrows at either side of the scroll bar for a small
change, or typing in the desired value.
7 Power units Select dBm, mW or uW units for the power display.

Opens the Power Scroll Bar Power Step Size window (see section 5.2.3) which allows setting

8 Power Incr. Set . .
the power step size applied from the scroll bar and the arrows.

9 Ethernet Opens the dedicated Ethernet configuration screen (see section 5.9.5).
configuration Available only in USB control for SSG-6xxxRC models.
10 | Apply Applies the power and frequency settings shown in the frequency and power display fields to

the generator. This is needed when typing values in the fields in question.

Toggles the output signal between RF On/Off. The button will always show the current state
of the generator (On - green background, Off - red background).

Toggles the RF circuitry board On/Off (shows the current generator state; On - green

12 | DCOn/ Off background, Off - red background). In off mode, the DC power consumption is reduced to a
minimum (all communication protocols remain active).

11 | RFOn/ Off
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# Name

13 | Address (1 - 255)

14 | Generator model

15 | Serial number
SSG-30G(HP)-RC

16 .
operation label

17 Power-up
configuration (PU)

18 | CAL

19 | (fw)

20 | IntRef/ ExtRef

21 | Always on top

22 | Compact view

5.2.2. Frequency Scroll

Descriptions
Shows the address of the connected generator. Can be set by entering an integer in the 1-255
range and clicking Set.
When creating your own program to control the generator via USB, you can address the
generator by either its serial number or this address. For more information see the generator
programming guide.
Displays the model P/N of the generator in use.
Displays the serial number of the generator in use.
For SSG-30G(HP)-RC models, the "FX-30 Detected" label will be shown here, with a generator
model name of SSG-15G-RC. This indicates that the complete SSG-30G(HP)-RC assembly is
operating normally.
Clicking on the button will open the power up state window, allowing you to set the
conditions the generator will assume on power up (see section 5.6).
Calibration tracking status. Clicking on the button will open Calibration tracking window (see
section 5.7 for details).
Firmware revision status. Clicking on the button will open Firmware info window (see section
5.10 for details).
A notice advising the current reference status (see section 5.8 for details).
Click here to keep the generator screens on top of other applications.
Reduces screen to minimal required functions. When enabled a popup alert will appear.
Confirming the action will shift the program to compact view.

Mini-Circuits Synthesized Signal Generator (Ver ET)

Frequency (10.0 to 15000 MHz):

15000.000000 ;’f::z‘ @ Apply
Power Out (-45 to +10 dBm): IntRef
-45.00 g
= uwW

Figure 5.2.1: Mini-Circuits SSG GUI in a compact screen variation

Bar Step Size screen

This screen allows you to set the step size for the frequency scroll bar and its arrows. To access the window, click the Incr Set

button in the frequency display section on the main screen.

B3 Increment Step Size Setting

Freguency Scroll Bar Step Size:

/)

Coarse Control - Step Size:

2 v
" 10MHz

Fine Control - Step Size:

Increment Step Size: 10 kHz
1
" 100 kHz " 100 MHz
fe 1MHz " 1GHz

" 0.1Hz " Hz (¢ kHz

Cancel
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Descriptions
Sets the minimum frequency step size (in Hz or kHz) when clicking on the main screen arrows.
Note the model’s frequency resolution when setting this.

Sets the minimum frequency step size (10 kHz to 1 GHz step) when dragging the frequency
scroll bar.

Fine control

Coarse control

5.2.3. Power Scroll Bar Step Size screen

This screen allows you to set the step size for the power output scroll bar and its arrows. Additionally, users can set the minimum
and maximum limits for the generator’s power output. To access the window, click the Incr Set button in the frequency display
section on the main screen.

B3 Increment Step Size Setting

-Power Scroll Bar Step Size:
Fine Control - Step Size:- [ 4] } Coarse Control - Step Size:— [ 2
" 025dB « 05dB  3dB & 7dB
" 01dB " 1dB (e 5dB " 10dB
Lewser Lirnit [dBm]: Upper Lirit [dBm):
-45.00 3))| 20.00

Cancel |

1 Fine control
2 Coarse control
3 Lower/upper limit

Descriptions

Sets the minimum power change (in dB) when clicking on the main screen arrows.
Sets the minimum power change (in dB) when dragging the power scroll bar.

Sets the minimum and maximum power value (in dBm) for the output RF signal.

This is especially useful when the generator is connected to an amplifier or other device with
a maximum input power specification that cannot be exceeded.

e Please note that power steps are always in dB, regardless of the display units set on the main screen.
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This screen allows the user to set power or frequency sweeps of the output signal, or to specify an arbitrary list of power &
frequency settings (Hop Mode) for a single generator. For synchronized sweeps of multiple generators see section 5.5.

5.3.1. Common Functions

A number of functions at the top and bottom of the screen remain the same regardless of the selected work mode (only the
middle section of the screen changes). The common functions are:

3 Sweep Mode - S5G timing control - O X
o P Generator Mode\2) Serial Number:

1 )¢ Power Sweep $5G-15G-RC | 12104040081
 Hop Mode

Main Control | EI il El

 } regueey Yewey 3
- o - -
- - - -
- - - -
o - Dwell Time: -
Sec
- ’ 1
-G I f+ mSec
(10 usec - 10 sec) " usec
Trigger IN: Trigger OUT:
5 )Ilgnore j Ilgnore j 6)
\
Direction:
7 )IForward j
9 ) ODFF | Runzveep | 8 )
1 0) Go to - - PC timing control... |
# Name Descriptions

Sets the middle screen to one of 3 working modes:

e  Frequency Sweep mode (see section 5.3.2).

e Power Sweep mode (see section 5.3.3).

e Hop (arbitrary list) mode (see section 5.3.4).

2 Unit P/N and SN Displays the current unit’s part number and serial number.
Icons to perform tasks (from left to right):

e (Clear current sweep/list settings.

e Load a previously saved sweep/list.

e Save current sweep/list settings.

The duration of each point in the sweep. Units can be set to Sec, mSec, or uSec.
Check individual model datasheets for minimum dwell time.

1 Work modes

3 Icons

4 Dwell time
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# Name Descriptions

Controls what trigger input is required. Options are:

e Ignore: No trigger input, the generator will sweep continuously.

e Before each point: A trigger input is required before switching to the next point in the
sweep.

e Before cycle: A trigger input is required before commencing each sweep/restarting the
list.

Controls when the generator will produce a trigger output. Options are:

e Ignore: No trigger produced.

6 Trigger out e At each point: A trigger produced at the start of each point in the sweep.

e At end of cycle: No trigger produced for individual points in the sweep. However, a
trigger will be produced at the end of every cycle of the sweep pattern.

Controls the sweep direction. Options are:

e  Forward: Sweep goes from start point to stop point, before repeating.

7 Direction e Reverse: Sweep goes from stop point to start point, before repeating.

e Bi-Directional: Sweep goes from start point to stop point, then sweeps backwards to start
point before repeating the process again.

Starts the sweep with the specified parameters. Once started, additional changes in

parameters will have no effect until after the sweep is stopped and started anew.

5 Trigger in

8 Run sweep

9 Off Stops the current sweep.
Closes the sweep window and transfers to antiquated Sweep & Hop control screen with the
10 | PCtiming control timing of each point controlled by the PC instead of the generator.

This method introduces additional communication delays between the PC and generator.

B Mini-Circuits Synthesized Signal Generator (Ver ET) — >
USB Control
Man | SweepMode | Hopiode | PuiseMode | Muti Gen. Control | Ethernet-Config
‘ Frequency: MHz Power: dBm
(* Frequency Sweep Frequency MHz Frequency MHz Step Size:
" Power Sweep Start Stop | | |I.1Hzﬂ
[+ Continuous Sweep Power dBm li

[# Reverse Sweep

Extra Freq MHz:

Start
r Wait for Logic High at X .
Trigger In port [~ Set Trigger Out (High)
Dwell Time: |20 mSel v O = =
{min 20 mSec)
Generator Model: Serial no: PU |CAL :fw:.l [~ Always on top
$5G-15G-RC | 12104040088 r

Figure 0: Antiquated Sweep & Hop control screen

e SSG models use a trigger of “1”.
e Any command sent to the generator during the Sweep/Hop will result in stopping the sequence.
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5.3.2. Frequency Sweep
This mode generates a frequency sweep at a specified power level.

3 Sweep Mode - 556 timing contrel = O X

Generator Model: Serial Number:
" Power Sweep $5G-15G-RC | 12104040081

Wi Main Control | £| il El

~ Frequency Sweep:

I 10 " Hz " kHz i+ MHz " GHz

15000 " Hz " kHz s MHz " GHz

)I 1 C Hz (" kHz (% MHz " GHz

Power: Dwell Time:
) [ 20 aBm 1 ® -

i* mSec
Nt (10 usec - 10 sec) ~ usec
Trigger IN: Trigger OUT:
Ilgnore j Ilgnore j
Direction:
IForward j
OFF | Run Sweep |
Go to Freq. Sweep - PC timing control... |

Descriptions

The starting and ending points of the frequency sweep. Units can be set to Hz, kHz, MHz or
GHz.

1 | Start/stop

The frequency delta between two sequential points in the sweep.
Units can be set to Hz, kHz, MHz or GHz.

3 Power Power level, in dBm, for all the points in the frequency sweep.

2 Step size

AN-49-003 © 2023 Mini-Circuits I Mini-Circuits

Rev. H | ECO-018764 | 03-Aug-2023 Page 23



5.3.3. Power sweep
This mode generates a power sweep at a specified set frequency.

3 Sweep Mode - 55G timing contrel = O X

" Freq Sweep

Generator Model: Serial Number:
$5G-15G-RC | 12104040081

Main Control | El il El

" Hop Mode

— Power Sweep:

Start:

I A3 dBm

I 10 dBm
Step Size:

9) | 1 dB

Freq: Dweell Time:
G —
+ mSec

(10 usec - 10 sec) ~ usec
Trigger IN: Trigger OUT:
Ilgnore j Ilgnore j
Direction:
IFon»ard j
OFF | Run Sweep |
Go to Power Sweep - PC timing control... |

# Descriptions

1 Start/stop The starting and ending points of the power sweep. Units are in dBm.
2 Step size The power delta, in dB, between two sequential points in the sweep.
3 Frequency Frequency, in MHz, for all the points in the power sweep.
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5.3.4. Hop Mode

This mode sweeps through a list of arbitrary frequency and power points.

3 Sweep Mode - SSG timing control — O X
" Freq Sweep Generator Model: Serial Number:
" Power Sweep | SSG-15G-RC | 12104040081
= Hop Mode
_maincontrol | D) | & | W |
Hop Mode:
Max No Of Points: 100
Point Freq Power

# (MHz) (dBm)

1 11000 40

2 7555 40

3 100 -40

4 10 -40

5 11000 a 10

6 7555 / 10

7 100 i 10

8 10 33

9 4900.00001 -15.3

10 53.000044 0

it T7.ITTTTT 0 =

Note: To delete a point - click on the point # to select the row then press Delete.

2 Dwell Time:
Trigger IN:
# " Sec
lH;nore L_l * mSec
{10 usec - 10 sec)  uSec
Direction: Trigger OUT:
|From start of list > |ignore |
OFF I Run Sweep |
| Go to Hopping - PC timing control... i

Filling the table of entries:

e Type the desired values of your list in the table.
e All entries must have both power and frequency values within the generator's specified range.
e Todelete a point entered click on the number at the leftmost column then the delete button.
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5.4. Pulse Source Modes

This screen allows the user to specify a pulsed RF signal in one of several formats: free run, triggered, square, and external pulse
mode.

5.4.1. Common Functions

A number of functions at the top and bottom of the screen remain the same regardless of the selected work mode (only the
middle section of the screen changes). The common functions are:

3 S/N: 12104040081 - Pulse Mode — *
Interval
Pulse Width
" Ext. Pulse Mod. Pulse Period
Carrier: 0 | E’;l nl‘
Frequency (MHz): Pt S Futne e
18000.500 -
- N
Power Level (dBm): Fue Fw ety -
+18.00 -
A

@) omerie | o | 8| R @)

# Name Descriptions
1 Pulse source Selects the type of pulsed RF signal to generate.

Icons to perform tasks (from left to right):

e Clear current pulse settings.
2 Icons . .

e Load a previously saved pulse setting.

e Save current pulse settings.
3 Dynamic pulse Allows setting a sequence of up to 100 different pulses (S5G-15G-RC & SSG-30G-RC only).
4 cw Begins generating a CW RF signal at the specified frequency and power levels.
5 Off Stops RF output, same as clicking on the RF On/Off button on the main screen.
6 Run pulse Begins generating a pulsed RF signal according to the conditions specified.

Figure 0: A pulsed RF signal plot
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5.4.2. Free Run Pulse Source

This mode can generate a sequence of RF pulses with selected pulse width (resolution 1 pSec, see model datasheet for minimum

pulse width) and total pulse period. The signal will be generated continuously with the specified carrier wave until stopped.

I3 S/N: 12104040081 - Pulse Mode — x

Pulse Source:

Interval

" Triggered )
Pulse Width
" Square

 Ext. Pulse Mod. Pulse Period

Carrier: El 1"" El
Frequency (MHz): Pulse Width: Pulse Rate:
0}| 18000.500 | | e )

Power Level (dBm): Pulse Period:

@| +18.00 |

Duty Cycle:

| 9

OFF | Run Pulse |

Dynamic Pulse

cw |

# Name Descriptions

1
2
3
4

(5]

Frequency
Power level
Pulse width

Pulse period

Pulse units

Pulse rate
Duty cycle

The carrier frequency, in MHz, for the pulse width active period.

Power level of the carrier signal in dBm (of the active RF pulses).

Duration of the active RF pulse, in the specified time unit (integer number).

Time between the start of two consecutive RF pulses in the specified time unit (must be
greater than pulse width).

Specifies the time unit for pulse width and pulse period as micro-seconds (uSec), milliseconds
(mSec) or seconds (Sec).

Shows the calculated frequency at which the pulses repeat, based on the values entered.
Shows the calculated ratio between pulse width and pulse period.
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5.4.3. Triggered Pulse Source

This mode can generate RF pulses with selected pulse width (1 pSec resolution), each of which starts on an external trigger, with
the specified carrier wave.

B3 S/N: 12104040081 - Pulse Mode - X

Pulse Source:

Interval

~

b Pulse Width
" Square
" Ext. Pulse Mod. Pulse Period
Carrier: O = | =] |
Frequency (MHz): Pulse Width:

Pulse Units:
" nSec —‘

(?uSece
" mSec )

" Sec

ajl 18000.500 |
Power Level (dBm):

ejw

Dynamic Pulse

B | OFF | Run Pulse

# Descriptions
1 Frequency Frequency of the carrier wave, in MHz, for the generated RF pulses.
2 Power level Power level, in dBm, of the active pulses.
3 Pulse width Duration of the active pulse, in the specified time unit (minimum 1 pSec).
. Specifies the time unit for pulse width as microseconds (uSec), milliseconds (mSec) or seconds
4 Pulse units (Sec).
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5.4.4. Square Pulse Source

This mode can generate RF pulses of set 50% duty cycle with selected pulse rate and the specified carrier wave.

B3 S/N: 12104040081 - Pulse Mode — x

Pulse Source:

" Free Run
" Triggered

" Ext. Pulse Mod.

Carrier: 0 | = | (=] |
Frequency (MHz): Pulse Rate: Pulse Rate Units: Pulse Width:
18000.500 e e
()l | Q.| I 0
Power Level (dBm): Duty Cycle: ~ Hz e Pulse Period:
ejl +18.00 | 50% o ) ~ e )

Dynamic Pulse cw

OFF | Run Pulse |

# Name Descriptions

1 Frequency Frequency of the carrier wave, in MHz, for the generated RF pulses.

2 Power level Power level, in dBm, of the active pulses.

3 Pulse rate Frequency of the pulse sequence in the specified unit. (See section 5.4.8 for limits on pulse
rate values).

a Ry G Shows the set ratio between pulse width and pulse period. Fixed at 50% in square pulse
source.

5 Pulse rate units Specifies the frequency units for pulse rate as Hz or kHz.

6 Pulse width Shows the calculated duration of the active portion of each cycle based on the values entered.

7 Pulse period 2:?:2;% calculated time between the start of two consecutive pulses based on the values
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5.4.5. External Modulation Pulse Source

In this mode, the “Trigger In” port will act as a “Modulation In” port, and the generator will produce a pulse modulated signal
modulated according to the external pulse pattern input at the “Trigger In” port. As long as a logic level high or “1” is present at
the “Trigger In” port, the generator will produce the specified RF signal. When “Trigger In” port is at a logic level low or “0”, no RF
signal will be produced.

As the pulse characteristics are set by the external signal source, there are no control options to affect it in this screen.

B3 S/N: 12104040081 - Pulse Mode — X

Pulse Source:

¢ Free Run R
 Tri ed ]

A Pulse Width
" Square

Pulse Period

cas o] = @l

Frequency (MHz):
I 18000.500

Power Level (dBm):

I +18.00

cw D

Dynamic Pulse OFF Run Pulse

The mode is not available in all firmware revisions. Consult the table below for supported units:

SSG-6000RC SSG-6001RC SSG-15G-RC SSG-30G(HP)-RC
Firmware revision A5 A4 All revisions All revisions

e Limitations of pulse rate will vary according to model. See specific model datasheet for details.
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5.4.6. Dynamic Pulse Mode
Dynamic pulse mode is available only with the SSG-15G-RC and SSG-30G(HP)-RC models.

The mode allows setting a sequence of up to 100 different pulses with pulse width, pulse period and RF signal power and frequency
set individually for each signal.

To start working in this mode, click on the Dynamic Pulse button.

B3 S/N: 12104040081 - Pulse Mode — *
Pulse Source:
= Free Run BtET
 Triggered
Pulse Width
" Square
" Ext. Pulse Mod. Pulse Period
D= d@
-~ Dynamic Pulse Mode:
Pulse | RF Freq [ RF Power [ P.Width [ Interval
x| (MHz) | (dBm) | (usec) | (usec)
1 10 10 0.5 150
2 100 -25 10 150
3 100 -25 99 150
4 12500 -25 50 5000
5 12500 -20 50 5000
[ 12500 -15 50 5000
7 12500 -10 50 5000
8 12500 -5 50 5000
9 12500 ] 50 5000
10 T50.000005 o 12.55 150
" 750.000015 o 12.55 150
12 T750.000025 o 12.55 150
13 750000035 o 12.55 150 -
Notes: Min Pulze Width is 0.1 usec, Min interval is: 4.5 usec (fix Freq. & fix pwr) or 7 usec (fix Freg) or 150 usec.
Max number of lines is: 100
To remove a line - click on the line # to select then press Delete.
¥ Run continiously
Number of Cycles: } D 5
10 Run OFF

Filling the table of entries:

e Enter the signal parameters for each entry: RF frequency, RF power, pulse width and interval.

e Under Number of Cycles, enter the number of times for the sequence to run. Alternatively, check Run continuously for the
sequence run repeatedly until stopped.

e  Click Run for the sequence to start.

e Pulse width can be set as low as 0.1 ps, however performance may degrade at low pulse width.
e Pulse interval has different limits depending on if either (1) frequency and power are constant, (2) only frequency is constant,
or (3) both frequency and power vary. See individual model datasheet for specifics.
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5.4.7. Pulse Width Limits

In “Free Run” and “Triggered” pulse modes, the pulse width has a minimum resolution of 1 psec and must be specified as an
integer. In dynamic pulse mode the minimum pulse width is 0.1 psec.

If the value entered does not meet these requirements, an alert will appear when attempting to generate a pulsed RF signal. Click
OK to dismiss the alert and then adjust the pulse width to a legal value before attempting to run it again.

|M|n|-C|rcultsGenerator * Mini-Circuits Generator *

~ Minimum pulse width is 0.1 usec

Please check line #4 | Please insert Integer numbers only

5.4.8. Pulse Rate Limit
In “Square” pulse mode, the pulse rate must be specified with a value such that the calculated pulse width is a multiple of 1 pSec.

If the value entered would result in an illegal pulse width, an alert will appear when attempting to generate the RF signal. Clicking
OK will dismiss the alert and adjust the pulse rate automatically to the nearest legal frequency.

Mini-Circuits Generator *

- Pulse Resolution is TuSec - Freq Rate will be fixed to Legal
" Rate
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This screen allows the user to specify frequency or power sweeps of up to 4 generators at once from a single screen.

3. Multi Generator Sweep Contro! — X
§ H 2
IV Freg Sweep ) 3 ol = | =] |
[~ Power Sweep ¥ Continuous Mode )
Select Generators: SM: Start (MHz):  Stop (MHz). Power (dBm):  No Of Points:
™ Generator 1: [12104040081 ~| | &0 | 500 | [ | 46 6
4 | Generator 2 [11302070008 (g vl [ 52 [ s [ o ~
)|7 Generator 3: |”31 2150004 E | &= | 505 | 5 Buid | [
¥ Generator 4: 11304280008 ~| | en | 510 | 5 Ny’
Gen2 | Gen-3 | Gen-4
[MHz) | [dBm] | [MHzl | (dBm] | [MHz [ [dEm
52,000 000 55,000 5.0 £0.000 500
£2.000 000 £5.000 500 70.000 £00
72.000 000 75.000 500 £0.000 500
62.000 000 85,000 500 50.000 500
42,000 000 95,000 500 100.000 500
102000 000 105000 500 110,000 500
112000 000 115.000 500 120,000 500
122000 000 125.000 500 130,000 500
132000 000 135.000 500 140,000 500
142000 000 145,000 500 150,000 500
152,000 000 155,000 500 160.000 500
162000 000 165,000 500 170.000 500
172000 000 175.000 500 180.000 500
182000 000 185.000 500 190,000 500
192,000 000 195.000 500 200.000 500
202000 000 205,000 500 210,000 500
212000 000 215.000 500 220,000 500 10
N’
D> a | Dwell Time (ms): | 50 9 [¥ Turn RF ON at Start
[ Stop [min 50 mSec) ¥ Turn RF OFF at Stop
8 )
1
# Name Descriptions
1 Freq / Power sweep Toggles between two sweep modes: Frequency and Power.
2 Continuous Mode Repeats the sweep in a continuous loop until stopped.

Data type changes based on the selected sweep mode.

e Frequency sweep: Columns are “Start (MHz)”, “Stop (MHz)”, and “Power (dBm)” and

3 Data entry columns function the same way as the single generator frequency sweep (see section 5.3.2).

e Power sweep: Columns are “Start (dBm)”, “Stop (dBm)”, and “Frequency (MHz)” and
function the same way as the single generator power sweep (see section 5.3.3).

4 Enable generators Select how many generators you want to sweep by clicking on the checkboxes.

Use the drop boxes to select which of the connected generators will be swept. Make sure the

3 S/N power and frequency range of each generator match their specified sweep range.
Specify how many points there will be in each sweep.

6 No. of points Note: While each generator can have a different start and end sweep points, they all will have
the same number of points in the sweep.

7 Build Generates the table of frequency and power points based on the entered data.

8 Run / Stop Run / Stop the sweep sequence according to the generated table of entries. While the sweep

is running the current output of each generator will be highlighted in the table.

Specifies (in milliseconds) the time the generators will hold each point before moving on to

9 Dwell time (ms) the next point in the sweep. Minimum dwell time is 50 mSec.

All the selected generators will switch to RF On at sweep start. If this option is not selected,
you need to go to the main screen of each generator to select RF On before starting a sweep.
All the selected generators will switch to RF Off as soon as the sweep is stopped.

11 | Turn RF Off at Stop If this option is not selected, the generators will continue outputting the last signal when

clicking on Stop or the sweep ends.

10 | Turn RF On at Start
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Clicking on the PU button in the main screen will open the “On Power-Up Configuration” window.
The user has the option to set one of 3 options:

e  Factory default — Maximum frequency and minimum power.
e Last known state — The state is saved once every 3 minutes.
e User defined state — Specific power and frequency levels set by the user.

Additionally, the user can specify if the unit will start with the RF output turned On at the above specified settings, or if it will start

turned Off (recommended).

B3 Mini-Circuits Synthesized Signal Generator

Generator Model: Serial no:
| S8G-15G-RC | 12104040081

On Power up - Configuration

Select Initial Frequency and Power Settings:
~External RF Cable - Info.:

@ Factory default (maximum frequency and minimum power)
Cable Loss ( dB @10 MHz )
" Last known state I 0.000

[max. value: 0.5 dE)

 User defined state:

Frequency (MHz): IT IC 2l e Slopeo(otﬁ:GHz IE
Power (dBm): I 45 [maw. value: 0.25 dB/GHZ)

- ) The above information relevant when
e the SSG is integrated with a Frequency
Extender thru an RF cable.

i RF Power OFF (recommended)

" RF Power ON

Caution: It is the user's responsibility to verify that the signal generator's output is Sto re
properly matched and that the output load can tolerate the RF frequency and power level. i -

When connecting the FX-30G(HP)-RC, the user also has the option of setting RF interconnect cable loss and slope.

The factory default for both values is 0.

e This function is not supported by SSG-6001RC.
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Clicking on the CAL button in the main screen will open the “Calibration Tracking” window.

The calibration tracking window shows the total operation time passed since the unit’s last calibration. It allows users to schedule
calibration reminders based on either operating time (recommended interval 4160 hours) or date (recommended interval 2 years).

B3 Mini-Circuits Synthesized Signal Generator - O *
Generator Model: Serial no:
| S8G-15G-RC | 12104040081
Calibration

Operating time since last cal:
2353.60 Hours

[~ PPlease remind me for next CAL when the operating time since last cal reach : I 612 Hours.

[ Please remind me for next CAL After: IJan. j I(M j IZO?_Z j

RECOMMENDATION [Under normal operation in a lab environment]:

recommended CAL interval of 4160 hours or 2 years, whichever comes
first.

Store...

Once the condition selected for the calibration reminder is reached, the CAL button in the main screen will be colored red, and a
pop-up alert will start appearing upon starting the program.

Mini-Circuits Generator X

0 S5G Calibration - Reminder
Generator Model: Serial no: PU fw)| [~ Always on top &
I S$SG-15G-RC 12104040081 [~ Compact View

The function is not available in all firmware revisions. Consult the table below for supported units:

SSG-6000RC SSG-6001RC SSG-15G-RC SSG-30G(HP)-RC
Firmware revision A2 All revisions All revisions All revisions

e Upgrading from a firmware version which does not support operating time tracking to one which does, will result in the
operating time being counted from when the firmware was upgraded, instead of from the last calibration.
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Mini-Circuits Synthesized Signal Generators can operate either with an external reference allowing them to be synchronized to
the rest of the test setup, or with their own internal reference to simplify the setup. Additionally, they can provide a 10 MHz
reference to synchronize other devices and provide or accept LVTTL triggers.

5.8.1. Reference Signals

When using external reference, the green IntRef notice on the main screen will change to an ExtRef notice. This will happen
automatically whenever a signal of sufficient strength is connected to the Reference In port. If the alert flickers, or the RF output
signal is excessively noisy, check the connections to the source of the reference signal and ensure the signal strength at the
generator’s reference in port is greater than the minimum signal strength noted in the datasheet for the model.

The Reference Out signal is a 10 MHz sinusoid (check individual model data sheet for specific power level). Ensure the device you
intend to synchronize with can accept such a signal before connecting the reference.

5.8.2. Trigger Signals

Before using the trigger in or trigger out you need to specify in the software (GUI or user prepared) the trigger conditions. See
sections 5.3 and 5.5 for using trigger options with sweep or hop functions via the supplied GUI, or the generator programming
manual for preparing your own software to use the trigger function.

The Trigger Out of SSG models is normally “0” (0 V) and rises to “1” (3.3 V) whenever a trigger out is required. The signal then
drops back to “0” after a few milliseconds.

When a Trigger In option is selected, the SSG models will trigger at a rising edge. The SSG will register a trigger as short as 100
nSec.

During “Internal Pulse” modulation, SSG-6000RC and SSG-6001RC produce a trigger out at the start of every pulse automatically.
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5.9.1. Default IP Configuration

Mini-Circuits’ signal generators ship from the factory with DHCP enabled by default so in most cases an IP address will be
assigned automatically when the device is connected to the network. Once a valid IP address has been assigned and identified it
can be re-configured via the Ethernet connection (for example, to set a static IP configuration) using our GUI, Ethernet
configuration tool, or the programming API.

5.9.2. Default Static / “Link-Local” IP Address

A default “link-local” IP address will be assumed when DHCP is enabled if the device does not receive a valid response from a
DHCP server. This also applies when a module with DHCP enabled is connected directly via an Ethernet cable to a PC (instead of
via a network). The default static / link-local IP address for all Mini-Circuits devices with the relevant firmware is 169.254.10.10.

This can be used as a method to configure a specific static IP address for a new device straight out of the box, without resorting
to a USB connection or even Mini-Circuits’ GUI. Just connect the module directly to the PC, open the HTML Ethernet configuration
tool (see section 5.9.6), connect to the module using the 169.254.10.10 default IP and proceed to set the new configuration as
needed.

Consult the table below for which firmware revision is required for your unit to support this feature:

Model P/N Firmware revision
SSG-6xxxRC B1 and newer
SSG-15G-RC C6 and newer
SSG-30G(HP)-RC C6 and newer

5.9.3. Recovery of IP Configuration via USB

If at any time an Ethernet connection cannot be established (for example, if the current IP address is not valid on the network)
then the settings can always be reset by connecting to the device using USB and the GUI or programming API.

5.9.4. Default Factory Setting

Default factory settings for SSG models are Dynamic IP (DHCP) using port 80 for HTTP or port 23 for Telnet (see Figure 5.9.5). To
change these settings, click on the Ethernet-Config button in the GUI, or use Mini-Circuits’ Ethernet configuration tool (see section
5.9.6).

E Mini-Circuits Synthesized Signal Generator (Ver DO) — >

USB Control

Main | SweepMode | HopMode | PulseMode | MutiGen. control | Ethernet-Config | |
= |
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5.9.5. Ethernet Settings Screen

The Ethernet Settings screen will open showing the current configuration. Figure 5.9.5 shows the factory default of the module.

If these settings are appropriate for your local network, then you do not need to access the setup before connecting the module

to the network and can proceed to connecting it via Ethernet as described in section 4.2.

After making the changes you want, click on Store and the changes will be saved to the module's memory.

to match their network setup if no DHCP server is available.
This screen is available only in USB control for SSG-6xxxRC models.
It is not advised to set the HTTP, Telnet, and SSH ports to use the same port.

For units with older firmware revisions (see section 5.9.2), users will need to change Ethernet configuration via USB control

[ Ethernet Device - Configuration

Model Name: 1 ) Iv Use DHCP ( Dynamic IP) 8 | Static Configuration:
| $5G-15G-RC 2 \J
’7 Current Configura ) — IP Address:
Ny
Serial Number: e S Refresh | [169 [ 254 [ 10 [ 10
| 12104040081 3] 100159 |
Subnet Mask: \ 7 DB T
)| 255.255.0.0 | |] »5 J 255 | o | o
7 ) Network Gateway:
5 10.0.255.250 .
Examples for HTTP Commands: hicle | Network Gmeway'
MAC Address: | 10 o [ 255 f 250
hitp:/110.0.100.100:FREQ:3300 16 ) 6 | 00-73-7F-B0-04-51
http://10.0.100.100/:PWR:-10 15
http://10.0.100.100:800/PWD=1234;:FREQ? 9 HTTP ';g“: Te'“eztsp"“: ¥ Enable Ethernet
http:110.0.100.100:800/PWD=1234:PWR? ) | | 10 ) Etherent -increase power consumption
http://10.0.100.100:800/PWD=1234;:SN? SSH Port: SSH Login as:
11 | 22 | ssh_user 12 Store Ethernet-Configuration in the Device
) Memory Mow:
Password ( must use for SSH ):
Note: If TCP/IP Port is 80 it may be omitted from the 234
HTTP command. 13 (max 20 characters) 14 ) Sto re...
M use password for HTTP/Telnet

Figure 5.9.5: Ethernet Settings screen (showing factory default state)
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#

o] N o ()]

10
11

12

13

14
15

16

Name
Use DHCP
Refresh

IP Address
Subnet Mask

Network gateway

MAC Address
Copy state

Static Configuration

HTTP Port
Telnet Port

SSH Port

SSH Login

Password

Store
Ethernet Enable

HTTP command
examples

Descriptions
When selected the attenuator will query the server for appropriate parameters with no input
from the user.
Request IP address, gateway and subnet mask from server.
The IP address of the unit on the network. When DHCP is selected this is assigned by the
server and will change according to the server.
The network's subnet mask. When DHCP is selected this is assigned by the server and will
change according to the server.
IP address of the network gateway. When DHCP is selected this is assigned by the server and
will change according to the server.
Media Access Control address — a unique, unchanging identifier for the attenuator unit.
Copies current state of dynamic IP to static IP, not available when DHCP is selected.
When DHCP is not selected the user must specify the values below which will not be changed
by the server.
Specify the port to use for HTTP communication on the network (default 80). Note that port
address does not get assigned by the server when DHCP is selected.
Specify the port to use for Telnet communication on the network (default 23).
Specify the port to use for SSH communication on the network (default 22).
(Not supported on SSG-6xxxRC models).
Login ID for SSH protocol. Factory default is “ssh_user”.
(Not supported on SSG-6xxxRC models).
To restrict remote access to the attenuator in HTTP or Telnet mode, select Use Password and
enter the desired password below (up to 20 characters). In SSH protocol Password is required
at all times.
Saves the current Ethernet settings into the device’s memory.
Allows turning on or off Ethernet circuitry to reduce current consumption while in USB
control. Factory default is having Ethernet active.
A short list of useful HTTP commands. For more programming help, refer to the programming
manual.
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5.9.6. Ethernet Configuration Tool

The Ethernet configuration can also be changed via Ethernet control. To make changing the Ethernet configuration easier for users
operating in a non-Windows environment or otherwise can’t use the provided GUI, Mini-Circuits created the Ethernet
configuration tool.

https://www.minicircuits.com/softwaredownload/MCL_PTE_Ethernet_Config.zip

e  Javascript must be enabled in your browser to use the configuration tool.
e This function is not available for SSG-6xxxRC models.

To use the configuration tool:

e Type the IP address in the field in step 1 (if you assigned a password for the unit type it as well).

e Ifyousetthe device to some port other than 80, enter the port as well in the same field, then click Read Current Configuration.
e Thefields in step 2 will be populated with the current state of the device. Enter the updated information in the relevant fields.
e Click Set New Configuration to end the process.

@ O filey//F/LABAWIN/OO/MCL_PTE_Ethern et_Config(X1).HTML

& MCL UViewer Login ) Login Page Arena » Log In E5] Other Bookmarks O\ Search

MiniCircuits Test Solutions - Ethernet Configuration Tool (Ver X1)

Step 1: Enter the current IP address and password for your device

1. Devices ship with DHCP enabled and no password set
2. If DHCP is not present the device will revert to default IP 169.254.10.10 and subnet mask 255.255.0.0

[PAddrcss:|169.254.10.50:443 |Password:

Read Current Configuration

Step 2: Enter the new IP configuration to set for your device

1. Please ensure a valid configuration 1s entered which will not clash with other devices on your network
2. To recover an invalid / incompatible IP configuration. connect by USB and use the provided GUI / API

Model Name: |
Serial number: |
DHCP Enabled ]
Static [P: |

Subnet Mask: | |
Network Gateway: |

HTTPPort: | |

Telnet Port: [ ]

Use Password ]
Password: |
Set New Configuration
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All Mini-Circuits units are shipped with the latest available firmware and an update is usually not required. Mini-Circuits
occasionally makes firmware update files available as a courtesy to add additional features or correct known issues.

Please contact testsolutions@minicircuits.com for details.

Caution:
e The firmware update process has the potential to render the device inoperable in the event of communication
failure. Updates should only be carried out with a stable PC and USB connection, and in-line with Mini-Circuits’
t : 5 guidelines.

e Arecovery option is available to restore units rendered inoperable by an incorrect upgrade process (see section
5.11 for details).

5.10.1. Requirements

To update a unit’s firmware, a Windows computer with an installation of Mini-Circuits’ Signal Generator software is required.
Additionally, a suitable upgrade file provided by Mini-Circuits’ Test Solutions department needs to be available on hand.

5.10.2. Process

To start the upgrade process, follow the below instructions carefully:

e Connect only the unit to be upgraded to the PC via USB (see section 5.1.1) and start Mini-Circuits’ Signal Generator GUI
program.

e  After selecting USB connection, click the (fw) button on the main screen (above the unit’s serial number display).

e The “Firmware — Info” window will list the currently installed firmware revision. Chose Update Firmware to proceed or Exit

to cancel the process.

59 Firmware - Info. *

Model: $5G-15G-RC

S/N: 12104040081

Firmware: D1

Update Firmware Exit

Note: it iz strongly recommended to update firmware only when
uzing a UPS for the PC and Mini-Circuits device.
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e  For SSG-6xxxRC models, navigate to the location of the upgrade file you received from Mini-Circuits’ Test Solutions and chose
it. The selected file should then be installed on the unit with the process taking up to a minute.

r - Bl
5 Browse ﬂ
- ——
Search File:
| =1 j o
C:\Program Files (x86)\Mini-Circuits Generator\Firmware
e

3 Program Files (x86)
ﬁ Mini-Circuits Generator

Select File:
SSG_6000RC_Firmwared5_A4.hex

$SG_6001RC_Firmware_A3.hex — o~y
5$5G_6400HS_Firmwareds_Ver A9.hex TR S e cffaiis 1

Update Firmware: C:\Program Files [x86)\Mini-Circuits
H Generator\Firmware\55G_6000RC_Firmwared6_A4_hex

(l Update Firmware - _in progress:

0K
File Name: o
Cancel | S8 ‘ I

(& = F3 ——

Figure 5.10a: Left — Browse Window ; Right — Progress Bar Window

e  For all other models, a confirmation window will pop-up, after which the user will need to:
o Click Connect / Disconnect and wait for the device to be connected.
o Click Load Hex File and navigate to the firmware’s (file ending with .hex) location on your PC.
o Click Upgrade Firmware and wait for the program to finish.

Upgrade Firmware (Ver A2) X Upgrade Firmware (Ver A2) X

Device connected Device connected
Disconnect Bootloader Firmware Version: 1.4 Disconnect Bootloader Firmware Version: 1.4
g Hex file loaded successfully

Flash Erased

Load Hex File Load Hex File

Upgrade Firmware

Figure 5.10.2b: Left — Unit connection step, Right — Firmware upgrade step

Caution:
e Do notdisconnect the unit or shut down the program while the firmware is being updated. Doing so may damage

the unit.

A e Attempting to start a second GUI session while the firmware is being updated may cause the firmware to be
corrupted. It is therefore recommended not to attempt to start any additional GUI sessions until after the
firmware upgrade has been completed.

e After the firmware has been updated a confirmation alert will appear. Click OK to shut down and restart the program.
e Ifthe firmware upgrade was interrupted this can result in partial installation rendering the device inoperable. Refer to section
5.11 to check if your unit supports the feature.
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Mini-Circuits models feature a firmware recovery option for cases where the unit’s firmware has become corrupted rendering it
no longer accessible (for example, due to an interrupted firmware upgrade).

Consult the table below to check if your unit supports the firmware recovery feature:

Model P/N Serial number
SSG-6000RC 12305239999
SSG-6001RC 12305249999
SSG-15G-RC All units
SSG-30G(HP)-RC See note

e SSG-30G(HP)-RC is composed of an SSG-15G-RC module and an FX-30G(HP)-RC module.

Caution:
& e Ensure you have the firmware file ready before attempting a recovery process.
e Contact testsolutions@minicircuits.com if you do not have the .hex firmware file.

5.11.1. Recovery Steps (SSG-6xxxRC models)

Follow the below recovery steps for all SSG-6xxxRC models:

e Connect the unit to the PC via USB.

e  Start Mini-Circuits’ Signal Generator GUI program and allow it time to attempt and establish a connection with the unit.
e If the connection attempt has failed, an alert would appear advising the user of a corrupt firmware.

e Click Yes to proceed with the firmware recovery and refer to section 5.10.2 on how to proceed.

B3 Firmware - Info. X

Firmware Recovery

Mini-Circuits Generator hod

Update Firmware Exit

Cant read model name - Firmware Recovery is required

Note: It is strongly recommended to update firmware only when

uzing a UPS for the PC and Mini-Circuits device.
0K I Cancel

Figure 5.11.1: A corrupted firmware alert (left) and firmware recovery window (right)
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5.11.2. Recovery Steps (All Other Models)

Follow the below recovery steps for SSG-15G-RC and FX models only:

e Connect the unit to the PC via USB.

e Navigate to the directory where the models’ GUI has been installed.

e Locate and run the “UpgradeFirmware.exe” utility program.

e (Click Connect / Disconnect and wait for the device to be connected.

e Click Load Hex File and navigate to the firmware’s (file ending with .hex) location on your PC.
e Click Upgrade Firmware and wait for the program to finish.

Upgrade Firmware (Ver A2) X Upgrade Firmware (Ver A2) X

[T11]
Device connected Device connected
Disconnect i Bootloader Firmware Version: 1.4 Disconnect Bootloader Firmware Version: 1.4
4 Hex file loaded successfully
Flash Erased
Load Hex File Load Hex File
Upgrade Firmware Upgrade Firmware

Figure 5.11.2: Left — Unit connection step; Right — Firmware upgrade step
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6 - Revision History
Revision OR (Mar 25, 2014):

e Initial revision of the user guide.

Revision A (Nov 25, 2014):

e Updated to a unified legal notice for all PTE models.

Revision B (Mar 20, 2015):

e Removed model: SSG-6000.
e Added models: SSG-60001RC, SSG-6400HS.
e Added and expanded sections on the following functions: Modulation, Pulse modulation, Power-up state.

e Added a warning on upgrading firmware using old GUI.

Revision C (Feb 04, 2016):

e  Corrected typos in section “Service and Calibration”.
e Updated “Firmware upgrade” section to match latest format.

Revision D (Apr 16, 2019):

e Removed models: SSG-4000HP, SSG-4000LH, SSG-6400HS.
e Added model: SSG-15G-RC.
e Expanded “Firmware upgrade” section to include instructions for upgrading firmware on SSG-15G-RC.

e Clarified “Power-up” settings are currently only available on SSG-6000RC.

Revision E (Aug 28, 2019):

e Added “Dynamic pulse” function for SSG-15G-RC.
e Updated installation process instructions.

Revision F (Sep 13, 2021):

e Added CE, FCC, and UKCA compliance notes in “Conformity” section.
e Added “Environmental specification” section.

e Updated outline drawing of SSG-15G-RC.

e Updated “Revision history” section to match latest format.

Revision G (Jul 13, 2023):

e Added models: SSG-30G-RC, SSG-30GHP-RC.
e Updated user-guide format: Re-written and restructured sections to support format update.

Revision H (Aug 03, 2023):

e Fixed errors in document.
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/7 - Contact
Mini-Circuits

13 Neptune Avenue

Brooklyn, NY 11235, USA

Phone: +1-718-934-4500

Email: testsolutions@minicircuits.com

Web: https://www.minicircuits.com

Important Notice
This document is owned by Mini-Circuits and is protected by copyright, trademark and other intellectual property laws.

The information herein is provided by Mini-Circuits as an accommodation to our customers and may be used only to promote and accompany the purchase of Mini-Circuits’ parts. This guide may not be reproduced,
modified, distributed, published, stored in an electronic database, or transmitted and the information contained herein may not be exploited in any form or by any means, without prior written permission from
Mini-Circuits.

This guide is subject to change, qualifications, variations, adjustments or modifications without notice and may contain errors, omissions, inaccuracies, mistakes or deficiencies. Mini-Circuits assumes no
responsibility for, and will have no liability on account of, any of the foregoing. Accordingly, this document should be used as a guideline only.

Trademarks

All trademarks cited within this guide are the property of their respective owners. Neither Mini-Circuits nor the Mini-Circuits products are affiliated with or endorsed or sponsored by the owners of the above
referenced trademarks.

Mini-Circuits and the Mini-Circuits logo are registered trademarks of Scientific Components Corporation.
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