COAXIAL SOLID-STATE

High Power Signal Source RFs-2G42G51Ko+

LR U 50Q 1000W  2.4to02.5GHz

THE BIG DEAL
High output power, 1000W
2.4 to 2.5GHz ISM band

Suitable for CW and pulsed signals . - "
High gain, 53 dB typical (@) L
High ruggedness .
Built-in monitoring and protection for temperature, current, ey

forward, and reflected power -
High Power 7/16" connector located on the backside of the
unit for RF power delivery

Includes signal generation and control

User-friendly, integrated touchscreen interface

USB, RS232, and Modbus TCP compatible

Optional EtherCAT interface available

Can operate as a stand-alone amplifier

Integrated low-voltage power supply

Water cooled (no moving fans inside)

Compact 2U 19" rackmount kit

Generic photo used for illustration purposes only

APPLICATIONS
The RFS-2G42G51K0+ module can be used stand-alone or as a building block in
any single or multi-channel system for high-power RF Energy applications such as:
Materials processing
Food processing (heating, tempering, and pasteurization)
Microwave-assisted chemistry
Plasma generation
Plasma surface treatment
Disinfection/Sterilization
Chemistry
Semiconductor RF generators

PRODUCT OVERVIEW

The RFS-2G42G51K0+ is a new generation solid-state connectorized rack-mount high-power amplifier with an integrated signal
source, capable of supporting both CW and pulsed applications. The unit can be used in a wide range of industrial, scientific,
and medical applications in the 2400-2500 MHz ISM band. The compact water-cooled system is built around four Mini-Circuits
ZHL-2425-250X+ 250W pallets. The amplifier features built-in protection for temperature, current, forward power, and reverse
power. USB, Ethernet, EtherCAT, and RS-485 interfaces are available. A Windows-based GUI provides access to the signal/
PWM source as well as monitoring functions. A front-panel touchscreen shows the amplifier status and allows the user to
configure and control the device. Internal AC to DC power supplies provide the power for the unit.

The high-power signal source (or amplifier when configured as such) has internal shutdown circuitry and integrated protection
functions for added reliability under difficult operating conditions, making it virtually impossible to damage. The basic high-
power signal source can be controlled externally through a user-friendly USB interface to monitor forward and reflected power
to support dynamic load analysis, temperature monitoring, current monitoring, shutdown alarms, enable/disable the signal
source/amplifier, and resetting protection alarms.

REV.OR
NPO-004209
RFS-2G42G51K0+
MCL NY
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1 Mini-Circuits’

KEY FEATURES

COAXIAL SOLID-STATE

High Power Signal Source RFs-2G42G51Ko+
50Q 1000W 2.4t02.5GHz

Features

Advantages

High CW Power

Supports high-power applications for a wide range of industrial, scientific, and medical applications in the 2400 -
2500 MHz ISM frequency band. Power can be regulated accurately from 1W up to 1kW @+25C.

High Gain

When operated as a standalone amplifier, the typical gain is 56dB. The RFS-2G42G51K0+ can be driven to full output
power with commercially available integrated signal generators.

High Efficiency

The RFS-2G42G51KO0+ uses high-efficiency state-of-the-art LDMOS technology. This combined with adaptive
frequency control enables maximum conversion efficiency in the application.

Built-in protection

The RFS-2G42G51K0+ has built-in monitoring and protection for temperature, voltage, current, forward power,
reverse power, and internal shutdown circuitry for added reliability under difficult operating conditions. When the
prestored limits shown in the protection limits table are exceeded the signal source/amplifier will shut down.

Built-in signal generation

Versatile and flexible small signal RF generator specifically designed to control RF Energy applications in the 2400 -
2500 MHz band.

Ruggedness

The RFS-2G42G51KO0+ has excellent reverse isolation and ruggedness with onboard circulators. Reverse power is
monitored, and the signal source/amplifiers are shut down when the reverse power exceeds the prestored limits
shown in the protection limits table.

Forward & Reverse Power Detection

The RFS-2G42G51K0+ features integrated couplers and detectors for Forward (FWD) and Reflected (REFL) power
detection. FWD and REFL power detection supports reproducible RF power measurements as well as dynamic load
analysis and can be used to control or shut off the signal source/amplifier by using internal monitoring or an external
controller.

Easy interfacing

Easy access to the RFS-2G42G51K0+ through USB or UART interface, enabling dynamic ISM applications with either
single or multiple modules to be controlled. The front panel touchscreen interface provides easy access to all the
basic functions and operating modes. Digital inputs and outputs (RS-232, RS-485, USB) permit low-level interfacing to
the unit to minimize manual control overhead.

Low Profile 2U 19" Rack

With a small footprint and 19" 2U, lightweight 17kg the modular design is flexible for single or multiple system
integration.

The RFS-2G42G51K0+ must be water cooled by a continuous flow of water (flow rate 4Liter/min at 10PSI) through

Cooling the DN6 Snap-on water connecter hookups available on the module back panel. The DN6 hose-type connectors have
a valve inside that shuts the water flow when it is disconnected.
AC Supply Voltage The RFS-2G42G51K0+ is powered by a single-phase 185~265V 50-60Hz AC Supply rated for 20A.
Module supported by a dedicated GUI Accessible through the front panel touch screen interface or external Windows
GUI PC through front panel USB connection. Supports user-designed application-level software. A comprehensive

programming manual for the RF generator is provided.
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COAXIAL SOLID-STATE

High Power Signal Source RFs-2G42G51Ko+

LR U 50Q 1000W  2.4to02.5GHz

GENERAL ELECTRICAL SPECIFICATIONS AT Tyrer= +20°C (FLOW RATE 4 L/MIN), 50Q SYSTEM

Parameter Symbol Conditions Min. Typ. Max. Units
Frequency Range f 2400 - 2500 MHz
950 1000 Watts
Saturated Output Power Psar f=2400 MHz to 2500 MHz
59.8 60 dBm
AC Supply Frequency 47 50-60 63 Hz
AC Supply Voltage Vac f=2400 MHz to 2500 MHz 185 200-240 264 \Y
f=2400 MHz to 2500 MHz
AC Supply Current e @0dB Atten. setting and 60dBm Py - 10 16 A

HIGH POWER SIGNAL SOURCE ELECTRICAL SPECIFICATIONS AT Tyarr= +20°C (FLOW RATE 4 L/MIN), 50Q SYSTEM

Parameter Symbol Conditions Min. Typ. Max. Units
Frequency Resolution fres f=2400 MHz to 2500 MHz - 1 - MHz
Output Power Control Range Pout crre f=2400 MHz to 2500 MHz 30 dB
Output Power Control Resolution Pout res f=2400 MHz to 2500 MHz — 0.1 — dB
Output Power Meas. Resolution Pout meas res f=2400 MHz to 2500 MHz - 0.2 - dB
Phase Range 0 f=2400 MHz to 2500 MHz - 360 - Deg
Phase Resolution ORES f=2400 MHz to 2500 MHz 1 Deg
PWM Duty Cycle* DCpuwm f=2400 MHz to 2500 MHz 1 — 99 %
PWM Frequency* PWM f=2400 MHz to 2500 MHz 1 — 195 kHz

STAND-ALONE HIGH POWER AMPLIFIER ELECTRICAL SPECIFICATIONS AT Tyarer= +20°C
(FLOW RATE 4 L/MIN), 50Q SYSTEM

Parameter Symbol Conditions Min. Typ. Max. Units
f=2400 MHz to 2500 MHz
Input Power P @59.8dBm Py - 6.3 15 dBm
. f=2400 MHz to 2500 MHz
Power Gain Gp @ 57dBm Py — 53.5 — dB
. f=2400 MHz to 2500 MHz
Power Gain Flatness Griar @ 57dBm Py - - *1 dB
Input VSWR lvswr f=2400 MHz to 2500 MHz - 1.5 2.5 11
PROTECTION LIMITS ABSOLUTE MAXIMUM RATINGS?
Parameter Symbol Min. Max. Units Parameter Ratings
Temperature Sense® Teense 0 65 °C Operating Temperature® 0°C to +65°C
- 800 Watts Storage Temperature -20°C to +85°C
Reverse Power Prev
- 59.0 dBm Input RF Power +13.5dBm
800 W
Reverse Power at RF output port
59.0 dBm

1. To ensure accurate power readings (and therefore accurate power output), the minimum value of the duty cycle changes along with the PWM frequency. See the PWM section for more details.
2. RFS-2G42G51K0+ may operate up to these maximum ratings limits with no damage, permanent damage may occur if any of these limits are exceeded.

3. This is the sensed temperature (Tsense) shown on the front panel or read through the remote interface from the RFS-2G42G51K0+. This temperature is the max sensed temperature of the four
internal ZHL-2G42G5- 250X+ amplifiers. The Maximum recommended Water temperature at a flow rate of 4L/min at 1IKW output power is 50°C.

4. DCPWM (min) = fPWM * tpulse (min) ; tpulse (min) = 50us.
[ Mini-Circuits’
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COAXIAL SOLID-STATE

High Power Signal Source RFs-2G42G51Ko+

LR U 50Q 1000W  2.4to02.5GHz

TYPICAL PERFORMANCE DATA IN POWER AMPLIFIER MODE T,y,e2= #20°C (FLOW RATE 4 L/MIN), 50Q SYSTEM

Gain (dB) vs Pt (dBm) PxdB (dBm) vs Frequency (GHz)
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The RFS-2G42G51K0 is set to amplifier mode in the GUI. This is the AM-AM curve as a result of The RFS-2G42G51KO0 is set to amplifier mode in the GUI. This is the output power at a com-
an external CW input. pression point referenced to the maximum gain recorded for the given frequency

Gain(dB) vs Frequency (GHz) at 1kW output power
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The RFS-2G42G51KO0 is set to amplifier mode in the GUI. This is the graph of the gain at a fixed
output power of 1KW.
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COAXIAL SOLID-STATE

High Power Signal Source RFs-2G42G51Ko+

LR U 50Q 1000W  2.4to02.5GHz

TYPICAL PERFORMANCE DATA IN AUTO GAIN MODE T,y,er= +20°C (FLOW RATE 4 L/MIN), 50Q SYSTEM

Error (dB) v.s Set Power (W) Set Frequency Error (KHz) v.s Set Power (W)
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The RFS-2G42G51KO0 is set to Normal Mode in the GUI. This is the error recorded in dB of the The RFS-2G42G51K0 is set to Normal Mode in the GUL. This is the error recorded in kHz of the
power measured by an external power meter to the power that was requested on the GUI front Frequency measured by an external spectrum analyzer to the frequency that was requested on
panel. the GUI front panel.
PA Temperature( <C) v.s Set Power (W)
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The RFS-2G42G51KO0 is set to Normal Mode in the GUI. This is the maximum temperature
recorded on the internal power amplifiers. Each power set point is dwelled approximately 2
seconds for the power measurement. The water temperature was set to 24°C with a flow rate
of 4L/min
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COAXIAL SOLID-STATE
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50Q 1000W 2.41t02.5GHz

High Power Signal Source RFs-2G42G51Ko+

TYPICAL PERFORMANCE DATA ACROSS FREQUENCY IN FEED FORWARD MODE Tyares= +20°C
(FLOW RATE 4 L/MIN), 50Q SYSTEM

Pout (W) vs MCS at GCS=10
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The RFS-2G42G51K0 is set to FeedForward mode in the GUI. The GCS value is set to 10dB
and the MCS value is varied until IKW is achieved. GCS is a coarse attenuator value and the
MCS setting is a higher resolution output of an RF modulator

Pour (W) vs MCS at GCS=15
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The RFS-2G42G51K0 is set to FeedForward mode in the GUI. The GCS value is set to 15dB and
the MCS value is varied until 1IKW is achieved. GCS is a coarse attenuator value and the MCS
setting is a higher resolution output of an RF modulator

TYPICAL PERFORMANCE DATA ACROSS FREQUENCY IN FEED FORWARD MODE WITH OUTPUT POWER
SET TO 1KW (Tyyarer = +20°C, 50Q SYSTEM)

MCS vs Frequency (GHz) at 1KW Output Power
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The RFS-2G42G51KO0 is set to FeedForward mode in the GUI. This shows the MCS setting required
at a given GCS value to get 1KW output

1 Mini-Circuits

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 sales@minicircuits.com PAGE 6 OF 14



COAXIAL SOLID-STATE

High Power Signal Source RFs-2G42G51Ko+

LR U 50Q 1000W  2.4to02.5GHz

BLOCK DIAGRAM
USB—>
RS-232 —
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EtherCAT™* A ¢ A
Front Panel 4:1 Splitter
Touch Display PA
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~ 12¢ /
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SHDN ISM Signal "¢ 12 ;A\
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12c 12C L
y 3 T
Mains er—> Power Supply / Power Supply

* Optional interfaces available upon request

COOLING REQUIREMENTS

The RFS-2G42G51K0+ must be cooled with a continuous flow of water (flow rate 12 Liter/min at 10PSI) through the DN6 Snap-
on water connector hookups available on the module back panel. The DN6 hose-type connectors have a valve inside that shuts
the water flow when it is disconnected.

APPLICATION OVERVIEW

The RFS-2G42G51K0+ can operate as a standalone RF power generator or as a stand-alone amplifier. The high-power signal
source is ready to deliver RF power to any applicator, i.e., a “device” to contain and/or apply the RF energy. The use of the
latest generation solid-state technology guarantees a fully controllable and stable output power along with high efficiency
and a long lifetime in a compact module outline. The module has built-in monitoring and protection for temperature, current,
forward power, reverse power, and internal shutdown circuitry for added reliability under difficult operating conditions, making
it virtually impossible to destroy in single and multi-channel systems due to the integrated circulator and protection functions.
When the prestored limits shown in the protection limits table are exceeded, the module will shut down and remain disabled
until the conditions return to nominal and an alarm reset command is sent. Users may consult the factory for more in-depth
control commands and protection overrides available in advanced operating modes. The RFS-2G42G51K0+ can operate in both
CW and PWM modes.
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COAXIAL SOLID-STATE

High Power Signal Source RFs-2G42G51Ko+

LR U 50Q 1000W  2.4to02.5GHz

FRONT PANEL
p—
€
[ Mini-Circuits
RFS.2G42GS1K0+
1kW Generator 2.4-2 5GHz
FRONT PANEL INTERFACES
Port Name Interface Type Description Connector Type
USB (Front Panel) Digital I/0 Connector The front panel USB interface for connecting a keyboard, mouse, or Remote Control. USB-A Female
POWER Push Button Switches on and off the voltage to the internal RF power amplifiers N/A
SCREEN Touch Display Front panel touch screen for monitoring and control N/A

POWER BUTTON FUNCTION/ILLUMINATION

Port Name Interface Type Description
No lllumination ZHL amplifiers off DC Voltage OFF
Solid White RF Power on ZHLDCV ON
Fast Blink (500msec) RF Power off - error reported ZHLDCV ON
Slow Blink (1000msec) Remote command mode (RF could be on or off) ZHLDCV ON
= Mini-Circuits’
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COAXIAL SOLID-STATE

High Power Signal Source RFs-2G42G51Ko+

LR U 50Q 1000W  2.4to02.5GHz
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BACK PANEL INTERFACES
Port Name Interface Type Description Connector Type
USB (Back-Panel) Digital I/O Connector T e o o o9 USB-A Female
1 Digital I/0 Connector Digital I/0 for RS-232 and RS-485/422 communication M12 Female, A Code, 12 pin
J2 Digital I/0 Connector Ethernet M12 Female, D code, 4 Pin
J3 Digital I/0 Connector Blank
Ja RF connector 10MHz reference configurable (IN/OUT) BNC Female
J5 RF connector Blank
J6 RF connector Analog disable RF BNC Female
RF IN RF Connector RF input for use in stand-alone amplifier mode SMA Female
RF OUT RF Connector RF Output 1kW 7/16 Female
WATER IN, WATER OUT Hydraulic Hose Fitting Input and Output for water cooling 3/8' Snap-tite H series brass nipple, valved
LineIn AC Power Receptacle 185-264V, 20A, AC Line Input Cc20
Line Switch Rocker Switch Switch for AC Line In N/A
J1 PINOUT
Port Name Interface Type Description
1 RS 232 RTS_232
2 RS 232 CTS_232
3 - Reserved
4 RS 232 TXD_232
5 - Reserved
6 - Reserved
7 - Reserved
8 RS 232 RX_232
9 RS 232 GND
10 RS 232 GND
11 NC NC
12 NC NC
= Mini-Circuits’
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COAXIAL SOLID-STATE

High Power Signal Source RFs-2G42G51Ko+

LR U 50Q 1000W  2.4to02.5GHz

GIR:ﬁllla(I;(I)gﬁ(l)-l L(:fssElgr:gf:(EErEQCE (GUI) KEY FEATURES Home DLL S11 Sweep PSU Settings (b
Set Frequency m
Set power i i (aom: Y Y =  am o
Configure generator state at power-up MII'II'CIrCUItS
Track real-time optimum S11 frequency (Digital Locked
Loop -DLL)
Configure CW & Pulse width modulation Ehse () NI i
Forward and reflected power tracking in real-time
Switch between internal and external signal source ;

SOFTWARE & DOCUMENTATION DOWNLOAD:

Full software support is provided, including a user-friendly GUI application, a comprehensive application programmer interface
(API), and programming instructions for both Windows and Linux environments. The latest version of the full software package
can be downloaded from www.minicircuits.com/softwaredownload/RFEnergy-software_download.html.

APPLICATION PROGRAMMING INTERFACE (API) SUPPORT
The application programmer’s interface (API) is implemented through a plain-text command language.

REMOTE CONTROL

The RFS-2G42G51KO0+ supports USB, RS232, and RS485-based communication. Once the module is connected to a Windows™
or Linux™ computer, the generator will appear as a virtual com-port and be usable as a UART (universal asynchronous receive
and transmit interface). The remote command library is extensive and is available in a programming manual that is found on the
Mini-Circuits website under the product dashboard.

SIGNAL SOURCE

When the RFS-2G42G51K0+ is powered ON, the GUI will open and the default configuration will be as a signal source with
the input select switch set to the internal VCO, VCO off, Freq. 2450MHz, the internal attenuator set to 31.75dB, and PA Enable
OFF. Through the Graphical USER Interface (GUI) application the frequency and output power can be set, an S11 sweep can
be performed to find the frequency with the minimum reflected power from the applicator, and the DLL function can be used
to locate and track the minimum reflected power point. Further support documentation and application notes can be found on
the Mini-Circuits website under the product dashboard.

10 MHZ REFERENCE

The 10MHz reference is configurable to be either input or output. In either condition, the voltages are recommended to be in
the range of 0.6-2.5 VPP when all components are connected. If the unit falls out of this range the Modulator can fail to operate
correctly.

STAND-ALONE POWER AMPLIFIER

The module can be configured as a stand-alone power amplifier using the front panel or remote commands which sets the input
select switch to the external RF input and enables the PA. Amplifier status is shown on the front panel and can be read using the
commands described in the Programming Manual.

1 Mini-Circuits
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COAXIAL SOLID-STATE

High Power Signal Source RFs-2G42G51Ko+

LR U 50Q 1000W  2.4to02.5GHz

OUTLINE DRAWING
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WEIGHT: 17.01 KG
DIMENSIONS ARE IN INCHES. TOLERANCES: 2 PL. £0.03 INCH, 3 PL. +0.015 INCH
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COAXIAL SOLID-STATE

High Power Signal Source RFs-2G42G51Ko+

LR U 50Q 1000W  2.4to02.5GHz

INCLUDED ACCESSORIES (SELECT AT CHECK OUT)
Product Image Part Number Description Quantity

B47-0131-1 10.00' (3.05m) Power Cord Black NEMA L6-20P To IEC 320-C19 SJT 1*

B47-0182 EU-Power Cord, C19 to CEE7/7 Male Plug Heavy-Duty, 16A, 250V, 14 AWG, 10 ft. (3 m) 1*

Israel-Power Cord, C19 to SI32 Male Plug

*
B47-0184 Heavy-Duty, 16A, 250V, 14 AWG, 10 ft. (3 m) 1
China-Power Cord, C19 to GB2099 Male Plug «
B47-0185 Heavy-Duty, 16A, 250V, 14 AWG, 10 ft. (3 m) 1
* Cable Plug Style can be selected at checkout. Only one of the above-listed options will be included with the order
RECOMMENDED ACCESSORIES
Port Name Mate Part Number Manufacturer Description Connector Type
. Locking Connector: L6-20R, 20 A, 250V AC, 2 Poles,
Power Cable 70620NC Grainger Black/White, Screw Terminals, L6-20
Water IN / Water g Hydraulic Quick Connect Hose Coupling: 3/8 in Coupling
ouT BVHC6-6M SNAP-TITE Size, Brass, 3/8"-18 Thread Size
J1 1430145 Phoenix Contact Sensor Cables/Actuator Cables SAC-12P- 5 0-35T FS SH SCO
J2 TRG506-T4T-05M L-COM M12 Female, D code, 4 Pin s

1 Mini-Circuits
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COAXIAL SOLID-STATE

High Power Signal Source

LR U 50Q 1000W  2.4to02.5GHz

ADDITIONAL INFORMATION IS AVAILABLE ON OUR DASHBOARD.

RFS-2G42G51KO0+

Data
Performance Data & Graphs

Graphs
RoHS Status Compliant
Environmental Ratings ENV23T33
Export Information ECCN# EAR99

ORDERING INFORMATION

Model No. Links

RFS-2G42G51K0+

Product Marking RFS-2G42G51K0+
Case Style VU3555
Connector MCX to SMA-Female

1 Mini-Circuits
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COAXIAL SOLID-STATE

High Power Signal Source RFs-2G42G51Ko+

LR 50Q 1000W  2.4to02.5GHz

SAFETY INSTRUCTIONS.

WARNING: FAILURE TO FOLLOW THESE INSTRUCTIONS MAY RESULT IN BODILY INJURY, DEATH, OR PROPERTY DAMAGE.
For your own safety, this section provides instructions for avoiding potential dangers when using this product.

QUALIFIED PERSONNEL
This product should be operated by qualified personnel only. Qualified personnel are individuals who are familiar with the operation of the
product and the hazards involved with such operation.

DAMAGED OR MISSING HARDWARE
Do not operate the product if there is physical damage or hardware is missing.

MAXIMUM RATINGS

The maximum ratings in this data sheet should never be exceeded. Stress above one or more maximum ratings may cause permanent damage
to the product and may permanently and irreversibly affect the quality and reliability of the product, which may increase the risk of bodily injury,
death, or property damage.

HAZARDOUS RF VOLTAGES

The RF voltages inside the product and on the center pin of the RF output connector can be hazardous. Contact with the internal components
of the product or the center pin of the RF output connector may lead to burns or electrical shock. Disconnect power before removing the
protective cover from the product. Note that removing the protective cover from the product will void the express warranty specified in Mini-
Circuits Standard Terms.

To reduce the risks presented by these hazards:

1. never operate the product without its protective cover,

2. always connect the RF output connector to a load before the power source is applied to the product, and

3. always place the product in a non-operating condition before disconnecting or connecting the load to the RF output connector.

COOLING
RF Power amplifiers always need proper cooling. Failure to properly cool the product may increase the risk of bodily injury, death, or damage to
property or the product.

Some products contain water cooling systems to help cool down the product. If this data sheet indicates that the product contains a water
cooling system, proper waterflow as specified in this data sheet is required to keep the temperature of the product within the temperature range
that is specified in this data sheet.

Some products also contain built-in protection circuitry designed to shut-off the amplifier at excessive high temperatures or at other excessive
operating conditions. Even if this data sheet indicates that the product contains protective circuitry, such protective circuitry is not a substitute
for proper handling in accordance with these instructions. Accordingly, do not rely on the protective circuitry to prevent injury or damage to
property or the product.

MAINTENANCE CAUTION

Maintenance or repair of the product must only be performed by qualified personnel when the product is in a non-operating condition and
disconnected from its power source. Note that performance of maintenance or repairs to the product will void the express warranty specified
in Mini-Circuits Standard Terms.

ENVIRONMENTAL CONDITIONS
Unless otherwise stated in this data sheet, this product is designed to be operated under the environmental conditions set forth in this data
sheet, as well as the following conditions:

Indoor use only

Temperature of 5°C to 40°C (non-condensing)

WARNING SIGNS
In addition to being qualified before operating the product, pay attention to all warning signs and danger symbols. Failure to heed warnings
signs and danger symbols, or to follow their associated instructions, may result in bodily injury, death, or property damage.

NOTES
A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.
. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit's applicable established test performance criteria and measurement instructions.

C. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms"); Purchasers of this part are entitled to the rights
and benefits contained therein. For a full statement of the standard terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at www.minicircuits.com/terms/viewterm.html|
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HIGH POWER AMPLIFIER

RFS-2G42G51K0+

Typical Performance Data

TEST CONDITIONS: POWER AMPLIFIER MODE, Tyarer = +20°C,

P1dB P2dB P3dB Gain
FREQ FREQ | ocoow
P1dB P2dB P3dB

GHz dBm dBm dBm GHz dB
24 60.1 60.3 60.4 24 53.5
24 60.2 60.4 60.5 24 53.7
24 60.3 60.5 60.6 24 53.9
24 60.4 60.6 60.7 24 54.1
24 60.4 60.6 60.7 24 54.2
25 60.5 60.7 60.7 25 54.3
25 60.4 60.6 60.7 25 54.4
25 60.4 60.6 60.6 2.5 54.4
25 60.3 60.5 60.5 25 54.2
25 60.2 60.4 60.5 2.5 53.9
25 60.1 60.3 60.4 25 53.4
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L JMini-Circuits
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HIGH POWER AMPLIFIER

RFS-2G42G51K0+

Typical Performance Data

TEST CONDITIONS: AUTO GAIN MODE, Tyarer = +20°C

Power Set| Power set Power Set|Power set Power Set|Power Set
FREQ power error (dB) FREQ power |error (dB) FREQ power |power (W)
GHz w) (dB) GHz (W) (dB) GHz (W) (dB)
1.0 -0.5 1.0 -0.2 1.0 -0.5
1.1 0.8 1.1 0.5 1.1 0.1
1.3 0.6 1.3 0.4 1.3 0.1
1.4 0.4 14 0.3 14 0.0
1.6 0.3 1.6 0.2 1.6 0.0
1.8 0.2 1.8 0.1 1.8 0.0
20 0.1 2.0 0.0 20 -0.1
22 0.0 22 0.0 22 -0.1
25 0.0 25 0.0 25 -0.1
2.8 -0.1 2.8 0.0 2.8 -0.1
3.2 -0.1 3.2 0.0 3.2 -0.1
3.5 -0.2 3.5 -0.1 3.5 -0.1
4.0 -0.2 4.0 -0.1 4.0 -0.1
45 -0.2 4.5 -0.1 4.5 -0.1
5.0 -0.2 5.0 -0.1 5.0 -0.1
5.6 -0.2 5.6 -0.2 5.6 -0.1
6.3 -0.2 6.3 -0.1 6.3 -0.1
71 -0.2 71 -0.1 71 -0.1
7.9 -0.2 7.9 -0.1 7.9 -0.1
8.9 -0.2 8.9 -0.2 8.9 -0.2
10.0 -0.3 10.0 -0.2 10.0 -0.2
1.2 -0.3 1.2 -0.2 1.2 -0.2
12.6 -0.2 12.6 -0.2 12.6 -0.2
14.1 -0.2 14.1 -0.2 14.1 -0.1
15.8 -0.2 15.8 -0.2 15.8 -0.1
17.8 -0.2 17.8 -0.2 17.8 -0.1
20.0 -0.2 20.0 -0.2 20.0 -0.1
22.4 -0.2 224 -0.1 22.4 -0.1
251 -0.2 251 -0.1 251 -0.1
28.2 -0.2 28.2 -0.1 28.2 -0.1
24 31.6 -0.2 245 31.6 -0.1 25 31.6 -0.1
35.5 -0.2 35.5 -0.1 35.5 -0.1
39.8 -0.2 39.8 -0.2 39.8 -0.1
447 -0.2 44.7 -0.2 44.7 -0.1
50.1 -0.2 50.1 -0.2 50.1 -0.1
56.2 -0.2 56.2 -0.2 56.2 -0.1
63.1 -0.2 63.1 -0.2 63.1 -0.1
70.8 -0.2 70.8 -0.1 70.8 -0.1
79.4 -0.2 79.4 -0.2 79.4 -0.1
89.1 -0.2 89.1 -0.2 89.1 -0.1
100.0 -0.2 100.0 -0.2 100.0 -0.1
112.2 -0.2 112.2 -0.2 112.2 -0.1
125.9 -0.2 125.9 -0.2 125.9 -0.1
141.3 -0.2 141.3 -0.2 141.3 -0.1
158.5 -0.2 158.5 -0.2 158.5 -0.1
177.8 -0.2 177.8 -0.1 177.8 -0.1
199.5 -0.2 199.5 -0.1 199.5 -0.1
223.9 -0.2 223.9 -0.1 223.9 0.0
251.2 -0.2 251.2 -0.3 251.2 -0.1
281.8 -0.1 281.8 -0.1 281.8 0.0
316.2 -0.2 316.2 -0.1 316.2 0.0
354.8 -0.2 354.8 -0.2 354.8 -0.1
398.1 -0.2 398.1 -0.1 398.1 0.0
446.7 -0.2 446.7 -0.2 446.7 -0.1
501.2 -0.3 501.2 -0.1 501.2 0.0
562.3 -0.1 562.3 -0.2 562.3 -0.1
631.0 -0.2 631.0 -0.1 631.0 0.0
708.0 -0.1 708.0 -0.2 708.0 -0.1
794.3 -0.2 7943 -0.1 794.3 0.0
891.3 -0.1 891.3 -0.1 891.3 0.0
1000.0 0.0 1000.0 -0.1 1000.0 0.1
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HIGH POWER AMPLIFIER

RFS-2G42G51K0+

Typical Performance Data

TEST CONDITIONS: AUTO GAIN MODE , Ty arer = +20°C

Power Set| Frequenc Power Set| Frequenc: Power Set| Frequenc
FREQ power Igrror Y| FrEQ power Igrror Y| Frea power Igrror Y
GHz (W) KHz GHz (W) KHz GHz (W) KHz

1.0 24.0 1.0 25.0 1.0 25.5
1.1 24.0 1.1 25.0 1.1 255
1.3 24.0 1.3 25.0 1.3 255
1.4 24.0 1.4 25.0 14 255
1.6 24.0 1.6 25.0 1.6 25.5
1.8 24.0 1.8 25.0 1.8 25.5
2.0 24.0 2.0 25.0 2.0 25.5
2.2 24.0 2.2 25.0 2.2 255
25 24.0 25 25.0 25 25.5
2.8 24.0 2.8 25.0 2.8 255
3.2 24.0 3.2 25.0 3.2 25.5
3.5 24.0 35 25.0 35 255
4.0 24.0 4.0 25.0 4.0 25.5
45 24.0 45 25.0 45 255
5.0 24.0 5.0 25.0 5.0 25.5
5.6 24.0 5.6 25.0 5.6 255
6.3 24.0 6.3 25.0 6.3 25.5
71 24.0 7.1 25.0 7.1 255
7.9 24.0 7.9 25.0 7.9 25.5
8.9 24.0 8.9 25.0 8.9 255
10.0 24.0 10.0 25.0 10.0 25.5
11.2 24.0 11.2 25.0 11.2 25.5
12.6 24.0 12.6 25.0 12.6 25.5
14.1 24.0 14.1 25.0 14.1 255
15.8 24.0 15.8 25.0 15.8 25.5
17.8 24.0 17.8 25.0 17.8 255
20.0 24.0 20.0 25.0 20.0 25.5
22.4 24.0 22.4 25.0 22.4 255
25.1 24.0 25.1 25.0 25.1 25.5
28.2 24.0 28.2 25.0 28.2 255
24 31.6 24.0 245 31.6 25.0 25 31.6 25.5
355 24.0 35.5 25.0 35.5 255
39.8 24.0 39.8 25.0 39.8 25.5
447 24.0 44.7 25.0 44.7 255
50.1 24.0 50.1 25.0 50.1 25.5
56.2 24.0 56.2 25.0 56.2 255
63.1 24.0 63.1 25.0 63.1 25.5
70.8 24.0 70.8 25.0 70.8 255
79.4 24.0 79.4 25.0 79.4 25.5
89.1 24.0 89.1 25.0 89.1 255
100.0 24.0 100.0 25.0 100.0 25.5
112.2 24.0 112.2 25.0 112.2 25.5
125.9 24.0 125.9 25.0 125.9 25.5
141.3 24.0 141.3 25.0 141.3 25.5
158.5 24.0 158.5 25.0 158.5 25.5
177.8 24.0 177.8 25.0 177.8 25.5
199.5 24.0 199.5 25.0 199.5 25.5
223.9 24.0 2239 25.0 223.9 25.5
251.2 24.0 251.2 25.0 251.2 25.5
281.8 24.0 281.8 25.0 281.8 25.5
316.2 24.0 316.2 25.0 316.2 25.5
354.8 24.0 354.8 25.0 354.8 25.5
398.1 24.0 398.1 25.0 398.1 25.5
446.7 24.0 446.7 25.0 446.7 25.5
501.2 24.0 501.2 25.0 501.2 25.5
562.3 24.0 562.3 25.0 562.3 25.5
631.0 24.0 631.0 25.0 631.0 25.5
708.0 24.0 708.0 25.0 708.0 25.5
794.3 24.0 794.3 25.0 794.3 25.5
891.3 24.0 891.3 25.0 891.3 25.5
1000.0 24.0 1000.0 25.0 1000.0 25.5

F.O. Box 350166, Brooklyn, Mew York 11235-0003 (718) 834-4500 » Fax (718) 332-4661 For detailed performance specs & shopping online see Mini-Circuits web site
Mheiy The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS At: www.minigircuifs.com
——

= Mini-Circuits

ISO 9001 ISO 14001 AS 9100 CERTIFIED

miniciﬁliﬁ.coﬂl-

IF/RF MICROWAVE COMPONENTS

REV. OR
RFS-2G42G51K0+
3/21/2024

Page 3 of 6



HIGH POWER AMPLIFIER

RFS-2G42G51K0+

Typical Performance Data

TEST CONDITIONS: AUTO GAIN MODE, V= +208 V, Tyarer = +20°C

FREQ Power Set Temperature FREQ Power Set Temperature FREQ Power Set Temperature

power power power
GHz W) °Cc GHz W) °C GHz (W) °C
1.0 335 1.0 35.8 1.0 36.4
1.1 30.1 1.1 31.8 1.1 32.5
1.3 28.3 1.3 29.4 1.3 30.2
1.4 27.2 1.4 28.2 1.4 29.1
1.6 26.5 1.6 27.3 1.6 28.4
1.8 26.2 1.8 26.7 1.8 27.6
2.0 258 2.0 26.4 2.0 273
2.2 25.8 2.2 26.0 22 27.2
25 258 25 256 25 27.2
2.8 255 2.8 25.5 2.8 26.8
3.2 258 3.2 255 3.2 26.9
3.5 255 3.5 25.5 35 26.9
4.0 25.9 4.0 255 4.0 27.0
4.5 259 4.5 25.4 4.5 27.0
5.0 26.0 5.0 255 5.0 271
5.6 26.0 5.6 25.6 5.6 27.2
6.3 26.2 6.3 257 6.3 273
71 26.5 71 25.6 71 27.3
7.9 26.5 7.9 26.0 7.9 27.6
8.9 26.9 8.9 26.2 8.9 27.5
10.0 26.9 10.0 26.3 10.0 277
11.2 27.2 1.2 26.6 1.2 27.8
12.6 275 12.6 26.8 12.6 27.9
141 27.7 14.1 27.0 14.1 28.0
15.8 27.8 15.8 27.3 15.8 28.3
17.8 279 17.8 27.4 17.8 28.6
20.0 28.2 20.0 27.8 20.0 28.7
22.4 28.3 224 28.3 22.4 29.0
25.1 28.6 251 28.6 25.1 29.2
28.2 289 28.2 28.9 28.2 29.3
24 31.6 29.2 245 31.6 29.2 25 31.6 29.5
35.5 29.2 35.5 29.7 35.5 29.7
39.8 29.7 39.8 30.1 39.8 30.2
44.7 29.8 44.7 30.6 44.7 30.2
50.1 30.1 50.1 30.9 50.1 30.6
56.2 30.4 56.2 31.5 56.2 30.9
63.1 30.5 63.1 31.9 63.1 31.3
70.8 30.8 70.8 323 70.8 31.6
79.4 31.1 79.4 32.7 79.4 32.1
89.1 31.4 89.1 33.0 89.1 32.5
100.0 31.8 100.0 33.7 100.0 32.7
112.2 32.1 112.2 34.1 112.2 33.4
125.9 32.5 125.9 34.6 125.9 33.7
141.3 32.9 141.3 34.9 141.3 34.1
158.5 33.2 158.5 35.5 158.5 34.6
177.8 33.5 177.8 36.2 177.8 35.1
199.5 33.9 199.5 36.6 199.5 35.6
2239 343 2239 36.9 223.9 36.0
251.2 34.4 251.2 37.5 251.2 36.6
281.8 34.8 281.8 37.7 281.8 371
316.2 35.2 316.2 38.3 316.2 37.3
354.8 35.4 354.8 38.6 354.8 38.0
398.1 35.6 398.1 39.0 398.1 38.1
446.7 35.8 446.7 39.1 446.7 38.7
501.2 36.0 501.2 39.3 501.2 39.0
562.3 36.2 562.3 39.4 562.3 39.3
631.0 36.0 631.0 39.5 631.0 39.5
708.0 36.2 708.0 39.5 708.0 39.7
794.3 36.2 794.3 39.6 794.3 39.9
891.3 36.3 891.3 39.5 891.3 39.7
1000.0 36.7 1000.0 39.5 1000.0 39.9
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HIGH POWER AMPLIFIER

RFS-2G42G51K0+

Typical Performance Data

Definitions:

MCS: MODULATOR CONTROL SETTING
GCS: GAIN CONTROL SETTING

TEST CONDITIONS: FEED FORWARD MODE, V= +208 V, Tyarer = +20°C, GCS=10

FREQ mMcs Output | roea | mcs | ©UPU | pgreq mcs | Output FREQ mcs'
Power Power Power
GHz w) GHz W) GHz w) GHz
0 0.94 0 0.78 0 0.38 2.4 17.10
1 4.10 1 3.04 1 1.19 2.41 16.99
2 12.49 2 9.17 2 3.18 2.42 16.97
3 28.73 3 21.37 3 747 2.43 17.03
4 54.46 4 41.09 4 14.13 2.44 17.42
5 89.60 5 68.93 5 24.66 2.45 18.02
6 134.8 6 105.0 6 39.2 2.46 18.83
7 189.2 7 149.3 7 58.2 2.47 19.64
8 251.9 8 201.0 8 81.1 2.48 20.68
9 323.8 9 258.4 9 108.8 2.49 22.81
10 404.0 10 324.0 10 140.7 25 26.39
11 491.4 11 397.2 11 176.4
12 583.9 12 476.4 12 216.7
13 681.4 13 561.3 13 260.2
14 777.7 14 652.2 14 307.9
15 865.6 15 747.3 15 360.7
24 16 939.9 245 16 838.9 25 16 417.0
17 996.1 17 926.2 17 476.8
18 1036.3 18 998.9 18 538.4
19 1067.3 19 1058.5 19 605.6
20 671.58
21 740.97
22 803.53
23 862.18
24 912.64
25 955.87
26 989.5
27 1016.7
28 1038.2
29 1057.8
1.0UTPUT POWER SET TO 1KW
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HIGH POWER AMPLIFIER RFS-2G42G51K0+
Typical Performance Data

Definitions:
MCS: MODULATOR CONTROL SETTING
GCS: GAIN CONTROL SETTING

TEST CONDITIONS: FEED FORWARD MODE, VS= +208 V, Tyyater = +20°C, GCS=15

FREQ Mcs Output | poeq | mcs | @YU | pgreq mcs | Output FREQ mcs'
Power Power Power
GHz W) GHz W) GHz W) GHz
0 0.25 0 0.20 0 0.10 24 32.96
1 0.83 1 0.60 1 0.27 2.41 32.89
2 2.19 2 1.51 2 0.60 2.42 32.96
3 475 3 3.21 3 1.16 2.43 32,97
4 8.98 4 6.12 4 2.08 2.44 33.61
5 15.4 5 10.6 5 3.4 2.45 34.86
6 24.2 6 17.0 6 55 2.46 36.47
7 35.8 7 255 7 8.1 247 37.97
8 50.4 8 36.3 8 118 2.48 40.29
9 67.5 9 495 9 16.4 2.49 45.14
10 87.7 10 65.0 10 22,0 25 52.27
11 110.9 11 82.6 11 28.8
12 136.8 12 103.0 12 36.8
13 165.1 13 125.5 13 46.0
14 196.7 14 150.0 14 56.4
15 230.0 15 176.6 15 67.8
16 265.8 16 205.7 16 80.4
17 304.2 17 236.1 17 94.5
18 344.8 18 268.0 18 109.4
19 389.0 19 303.1 19 126.1
20 433.4 20 339.3 20 143.4
21 481.3 21 378.5 21 162.2
22 528.7 22 4185 22 181.6
23 580.0 23 461.4 23 203.3
24 630.4 24 504.2 24 224.8
25 684.1 25 549.5 25 247.9
26 735.2 26 595.3 26 271.4
27 785.2 27 644.9 27 296.7
28 831.0 28 694.9 28 3225
24 29 875.0 245 29 745.9 25 29 350.2
30 913.7 30 793.8 30 3783
31 048.2 31 842.2 31 408.3
32 976.3 32 887.6 32 438.1
33 1000.9 33 031.8 33 470.2
34 1020.9 34 970.1 34 501.4
35 1039.2 35 1004.8 35 534.7
36 1053.9 36 1034.9 36 567.7
37 602.14
38 636.21
39 672.05
40 706.48
M 740.97
42 772.9
43 804.1
44 832.5
45 860.2
46 885.5
47 909.1
48 930.9
49 950.6
50 968.1
51 983.1
52 996.8
53 1008.8
54 1019.5
55 1028.7
56 1037.3
57 1044.7
58 1051.5

1.0UTPUT POWER SET TO 1KW
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HIGH POWER AMPLIFIER RFS-2G42G51K0+
Typical Performance Curves

CONDITION: POWER AMPLIFIER MODE (Twarer = +20°C, 50Q SYSTEM)

Gain (dB) vs Pout(dBm)

46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61
Pout (dBm)

2400 MHz

2450 MHz 2500 MHz

The RFS-2G42G51KO0 is set to amplifier mode in the GUI. This is the AM-AM curve as a result of an external CW input.

PxdB(dBm) vs Frequency (GHz)

24 2.41 2.42 2.43 2.44 2.45 2.46 2.47 2.48 2.49 2.5
Frequency (GHz)

—P1dB P2dB P3dB

The RFS-2G42G51K0 is set to amplifier mode in the GUI. This is the output power at a compression point referenced to the maximum gain recorded for
the given frequency

Gain(dB) vs Frequency (GHz) at 1kW output power

54.6
54.4
54.2

54
53.8
53.6
53.4

2.4 2.41 2.42 2.43 2.44 2.45 2.46 2.47 2.48 2.49 2.5
Frequency (GHz)

Gain

Gain (dB)

The RFS-2G42G51K0 is set to amplifier mode in the GUI. This is the graph of the gain at a fixed output power of 1KW.

m Mini-CimlIitS mhiciﬁ.li‘&.@gn REV. OR

IS0 9001 ISO 14001 AS 8100 CERTIFIED

RFS-2G42G51K0+
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 834-4500 = Fax (718) 332-4661 For detailed perlormance specs & shopping onling sea Mini-Circuits wab site
My The Design Engineers Search Engine Frovides ACTUAL Data Instantly From MINI-CIRCUITS AL www.minicircuits.com 3/21/2024
e —

IFIRF MICROWAVE COMPONENTS Page 1 of 4



HIGH POWER AMPLIFIER

RFS-2G42G51K0+

Typical Performance Curves

CONDITION: AUTO GAIN MODE  (Tyarer = +20°C, 50Q SYSTEM)

0.8
0.6
0.4
0.2

Error (dB)

-0.2
-0.4
-0.6

The RFS-2G42G51K0 is set to Normal Mode in the GUI. This is the error recorded in dB of the power measured by an external power meter to the power

Error (dB) v.s Set Power(W)

100 200 300 400 500 600
Set Power (W)

2400 MHz 2450 MHz

that was requested on the GUI front panel.

Set Frequency Error (KHz)

The RFS-2G42G51K0 is set to Normal Mode in the GUI. This is the error recorded in kHz of the Frequency measured by an external spectrum analyzer to

30
29
28
27
26
25
24
23
22
21
20

Set Frequency Error (KHz) v.s Set Power (W)

700

800 900 1000

2500 MHz

100 200 300 400 500 600
Set Power (W)

= 2400 MHz 2450 MHz

the frequency that was requested on the GUI front panel.

PA temperature ( C
N N w w B S wn
o (4] o o o [4)] o

The RFS-2G42G51K0 is set to Normal Mode in the GUI. This is the maximum temperature recorded on the internal power amplifiers. Each power set

700

800 900 1000

2500 MHz

PA Temperature( <C) v.s Set Power (W)

| / =

100 200 300 400 500 600

Set Power (W)
2450 MHz

== 2400 MHz

700

2500 MHz

800 900 1000

point is dwelled approximately 2 seconds for the power measurement. The water temperature was set to 24°C
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HIGH POWER AMPLIFIER RFS-2G42G51K0+

Typical Performance Curves
CONDITION: FEED FORWARD MODE (Tyater = +20°C, 50Q SYSTEM)

Pout (W) vs MCS at GCS=10
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The RFS-2G42G51KO0 is set to FeedForward mode in the GUI.The GCS value is set to 10dB and the MCS value is varied until 1KW is achieved.GCS is a
coarse attenuator value and the MCS setting is a higher resolution output of an RF modulator

Pout (W) vs MCS at GCS=15
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The RFS-2G42G51KO0 is set to FeedForward mode in the GUI. The GCS value is set to 15dB and the MCS value is varied until 1KW is achieved. GCSis a
coarse attenuator value and the MCS setting is a higher resolution output of an RF modulator
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HIGH POWER AMPLIFIER RFS-2G42G51K0+

Typical Performance Curves
CONDITION: FEED FORWARD MODE WITH OUTPUT POWER SET TO 1KW (Twater = +20°C, 50Q SYSTEM)

MCS vs Frequency (GHz) at 1KW Output Power
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The RFS-2G42G51K0 is set to FeedForward mode in the GUI. This shows the MCS setting required at a given GCS value to get 1KW output
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Case Style VU

VU3555
17.07
11.30 6.09
3,53 1
{1202 12 ‘
8 |CH] 124 {
2.16 * FOVLTIOA
vy F 240
. |
NI FSLVA B 4
oall e/ 7 I
QUICK DISCONNECT—— RF OUT 7/16DIN SMA-F CONNECTOR .
2% BNC FEMALE FEMALE CONNECTOR 1S5 TYPE A PORT_ 6.1
CONNECTORS UNIT ID MARKING M12-12PIN A-CODED
A2 3-WIRE A/C POWER ENTRY PORT M12-4PIN D-CODED FEMALE CONNECTOR
150 — l IEC 320-C19 SJT / BREAKER

FEMALE CONNECTOR

Tgﬁmﬁ — . [

LCD TOUCH SCREEN —
1.06 — 4X 375X .25 INDICATOR B . 4
OBROUND TYP rTYP
N oE ! i %)
: | O
= 3.00
3.48 POWER T'YP
- Mini-Circuits’
@ Nrmesme, = e
= Lt
L. 4X MOUNTING FEET USB TYPE A PORT [
18.28 b 63
19.00 TYP
NOTES:
1. CASE MATERIAL: ALUMINUM ALLOY, 2U X 20" DEEP
2. CASE FINISH: POWDER COATING
3. DIMENSIONS ARE IN INCHES. TOLERANCES: 2 PL. +0.03INCH, 3 PL. 0.015INCH
4. WEIGHT: 17.01 KG
5. MARKING MAY CONTAIN OTHER FEATURES OR CHARACTERS FOR INTERNAL LOT CONTROL
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Environmental Specifications ENV23T33

] Mini-Circuits

All Mini-Circuits products are manufactured under exacting quality assurance and control standards, and are capable of meeting published specifications after being subjected to
any or all of the following physical and environmental test.

Specification Test/Inspection Condition Reference/Spec

0°C to +65°C Individual Model Data Sheet

Operating Temperature
Ambient Environment

-20°C to +85°C Individual Model Data Sheet

Storage Temperature
Ambient Environment

ENV23T33Rev: OR 03/19/24 DCO-1407 File: ENV23T33.pdf
This document and its contents are the property of Mini-Circuits. Page: 1
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