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Company DesCription
IFI is the leader in amplifier technology, originally founded in 1953, and now the only manufacturer building products in 
house from DC-40GHz. IFI manufactures low, medium and high power amplifiers; CW amplifiers with power levels to 5000 
watts and Pulse amplifiers to 50,000 watts. IFI manufactures a full range of TWT, Solid State and Tetrode Tube amplifiers, 
as well as Antennas, Tem cells and other RF & Microwave accessories. Customers can purchase a complete solution for all 
their testing requirements from a single source. IFI also provides “Single Amplifier Solutions” from 10KHz to 1GHz, 0.8GHz 
to 18GHz and 18GHz to 40GHz. These single amplifier solutions are ideal for simplifying customer test setups and providing 
time savings for other necessary lab tasks.

iFi technology: IFI is actively involved in the design & manufacture of Solid State, Traveling Wave Tube (TWT) and Tetrode 
Tube amplifiers (Pulsed & CW). IFI continues with development of low, medium & high power state-of-the-art products. 
Our designs are the simplest for customers to use, while providing the maximum amount of user information for their test 
applications. The equipment is designed for any remote control a customer could require, which is why IFI equipment is 
used successfully in applications all around the world.

experienced personnel: The staff of IFI has several decades of individual experience in amplifier configurations beginning 
with devices such as: Tetrode Tubes, Traveling Wave Tubes, Klystrons, and Solid State devices. Our staff has been involved 
with design, development and manufacturing of everything from the most basic test equipment to the most sophisticated 
military systems. This wealth of education & experience is what we put to work for our customers working in concert to find 
cost effective solutions to their requirements. IFI’s experience extends to ruggedized environmentally protected equipment 
for outdoor communications and EW/ECM applications. 

product options: IFI offers customers the ability of tailoring our products for the required application. We can add, delete 
or configure our amplifier products to best fit any customer’s need. See our Amplifier option list @ www.ifi.com

markets served: IFI products are used for ECM/EW simulators and EMC/RF testing applications, by the automotive, aircraft, 
military, medical, electronics, wireless, communications and educational markets.

Facilities: IFI is located in Ronkonkoma, New York on Long Island and just minutes from Islip MacArthur airport, 40 miles 
from JFK and LaGuardia airports. Our 12,000 square foot facility is where we design and manufacture the best  amplifier 
products available today.

Quality Control: IFI is an ISO9001-2008 registered company. We build in accordance to MIL-I-45208A and can implement 
special quality control procedures as required by the end user.
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Class a amplifiers:
Class A amplifiers operate over a relatively small 

portion of a transistor’s drain-current range and have 
continuous drain-current flow throughout each RF 
cycle. Their efficiency in converting DC-source-power 
to RF-output-power is poor. DC source power that 
is not converted to radio frequency output power is 
dissipated as heat. However, in comparison, Class 
A amplifiers have greater input-to-output waveform 
linearity (lower harmonics known as output-signal 
distortion) than any other amplifier class. They are 
most commonly used in small-signal applications 
where linearity is more important than power ef-
ficiency, but are sometimes used in large-signal 
applications where the need for extraordinarily high 
linearity outweighs cost and heat disadvantages 
associated with poor power efficiency.

Note: Reflections occur whether an amplifier is 
Class A or AB due to High VSWR common in EMC 
Applications. Class A operation reduces the longevity 
and reliability of a high power amplifier system due 
to the high heat dissipation and constant stress. Class 
A amplifiers see additional stress and dissipation in 
High VSWR applications as the additional reflected 
power is additive to the higher dissipation already 
present in a Class A configuration.

 
Class aB amplifiers:

As the designation suggests, Class AB amplifiers 
are compromises between Class A and Class B op-
eration. They are biased so drain-current flows less 
than 360 degrees, but more than 180 degrees, of 
each RF cycle. Any bias-point between those limits 
can be used which provides a continuous selection-
range extending from low-distortion, low-efficiency 
on one end to higher-distortion, higher-efficiency 
on the other. Class AB amplifiers are widely used in 
linear amplifier applications where low-distortion and 
high power-efficiency tend to both be very important 
such as in EMC Applications. Push-Pull Class AB 
amplifiers are especially attractive in linear amplifier 
applications, because the greater linearity resulting 
from having one amplifier or the other always con-

ducting makes it possible to bias push-pull Class AB 
amplifiers close enough to the Class A end of the AB 
scale where the linearity is very good as well as the 
power-efficiency being higher. These push-pull Class 
AB amplifiers can be biased far enough toward the 
linear Class A end of the scale to make broadband 
operation possible where reduced harmonics (low 
output signal distortion) is as important as power-
efficiency.

Note: IFI does produce some Class A amplifiers as 
they are appropriate for some lower power levels and 
applications. Our Amplifiers that are Class AB, they 
are biased “Bias plus Class AB”, meaning that for 
RF amplitudes up to approximately -3/dB below the 
P1dB point, the Transistors operate predominantly 
Class-A. From approximately -3dB up to Saturation, 
the Transistors are operating Class-AB. This “Bias 
plus Class-AB” mode has been successfully and 
is predominantly used for EMC amplifier systems, 
communications, component and Industrial applica-
tions as these also require very good linearity and 
harmonic reduction coupled with the advantages of 
improved efficiency over Pure Class-A operation. This 
reduces operating costs in high power test facilities 
and increases the long term life / availability of the 
amplifier due to the increased efficiency over pure 
Class-A operation. 

Amplifier VSWR ruggedness is addressed in terms 
of IFI’s typical “3dB-over-silicon”, meaning that the 
transistors are operated at 50% of their specified 
rating. In addition to keeping the drain current lower, 
the amplifier is designed to fold-back under very high 
reflective loads. For open/short circuit VSWR condi-
tions, field loads would not be exposed to the DUT 
and the test would be ineffective with the reflected 
power coming back into the amplifier. Class AB ampli-
fiers are ideal in these situations as they will protect 
themselves which greatly improves the long-term 
reliability, performance and continual operational 
use of the amplifier. In essence, the IFI solution is a 
50/50 Class A-AB taking the best overall advantages 
of both classes of operation. Figure 1 illustrates the 
“Bias-Plus Class AB” power curve. 
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Figure 1:  Power Fold-Back Curve for our Class AB amplifier design 

Class A Amplifiers: Class AB Amplifiers:
Pros Cons Pros Cons 

Best Linearity  Very Poor Efficiency  Good Linearity  Limited Dynamic range~30dB 
Lowest Distortion 
(low harmonics) 

Maximum Heat 
Dissipated 

Low Distortion 
(low harmonics) 

Higher Band‐Pass Ripple at 
low power levels 

Broad Bandwidth  Larger Size  Broad Bandwidth   
Low Band‐Pass Ripple 
at all power levels 

More transistor devices 
needed  

Low Band‐Pass Ripple   

Low to Medium Power     Up to Multi‐Kilowatt Power    
    Good Efficiency   
    Compact Size   
    Relatively Cool Operation   
    Less transistor devices 

needed 
 

Summary Analysis: 
Class A amplifiers provide good linear amplification but have very poor DC to RF power 
conversion efficiency; they are a larger amplifier size producing maximum heat dissipation. 

Class AB amplifiers provide good linear amplification have good DC to RF power conversion 
efficiency; they are a more compact amplifier design and have proven to be an excellent solution 
and compromise with lower heat dissipation thereby providing excellent reliability. 

 
summary analysis:

 
Class a amplifiers provide good linear amplification but have very poor DC to RF power conversion ef-
ficiency; they are a larger amplifier size producing maximum heat dissipation.

 
Class aB amplifiers provide good linear amplification have good DC to RF power conversion efficiency; 
they are a more compact amplifier design and have proven to be an excellent solution and compromise 
with lower heat dissipation thereby providing excellent reliability.
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Figure 2:  Linearity Chart for Class A vs. AB amplifier design 

Illustrating Harmonic Distortion & Compression

Harmonic Content (output signal distortion):
Class A amplifiers provide good linear amplification for the operating area on the Class-A straight  
line up to Rated Power. The 2nd harmonic is typically -25 to -35dBc (the industry standard is normally 
-20dBc for most test applications). The in-band 3rd harmonic is typically -22 to -30dBc.  
Harmonic content beyond the P1dB point increases in a non-linear manner.

Class AB amplifiers provide good linear amplification for the operating area on the Class-A straight  
line up to the P1dB point. The 2nd harmonic is typically -25 to -35dBc (the industry standard is normally 
-20dBc for most test applications). In a Class-AB push-pull configuration, the 3rd harmonic is typically  
-22 to -24dBc before driving the amplifier beyond the P1dB point. Harmonic content beyond the P1dB 
point increases in a non-linear manner due to the start of the deviation off the straight line linearity 
curve. Out of band Harmonics are attenuated due to the natural roll-off of the linear amplifier.  

EMC testing is routinely accomplished using Class AB amplifiers in their linear region. There is no 
difference with respect to the results using either amplifier class being that the difference in Harmonic 
content (non-linearities) are virtually equal for EMC applications. Class AB amplifiers are ideal for 
these EMC Application as they will protect themselves which greatly improves the long-term 
reliability, performance and continual operational use of the amplifier. In essence, the IFI 
solution is a 50/50 Class A-AB taking the best overall advantages of both classes of  
operation.

IMPORTANT NOTE: Output distortion products (Harmonics/output signal distortions) increase 
non-linearly for any amplifier Class once you exceed the P1dB point. 

harmonic Content (output signal distortion):
 
Class a amplifiers provide good linear amplification for the operating area on the Class-A straight line up 
to Rated Power. The 2nd harmonic is typically -25 to -35dBc (the industry standard is normally -20dBc for 
most test applications). The in-band 3rd harmonic is typically -22 to -30dBc. Harmonic content beyond the 
P1dB point increases in a non-linear manner.
 
Class aB amplifiers provide good linear amplification for the operating area on the Class-A straight 
line up to the P1dB point. The 2nd harmonic is typically -25 to -35dBc (the industry standard is nor-
mally -20dBc for most test applications). In a Class-AB push-pull configuration, the 3rd harmonic is 
typically -22 to -24dBc before driving the amplifier beyond the P1dB point. Harmonic content beyond 
the P1dB point increases in a non-linear manner due to the start of the deviation off the straight line 
linearity curve. Out of band Harmonics are attenuated due to the natural roll-off of the linear amplifier. 
 
EMC testing is routinely accomplished using Class AB amplifiers in their linear region. There is no differ-
ence with respect to the results using either amplifier class being that the difference in Harmonic content 
(non-linearities) are virtually equal for EMC applications. Class AB amplifiers are ideal for these EMC Ap-
plication as they will protect themselves which greatly improves the long-term reliability, performance 
and continual operational use of the amplifier. In essence, the IFI solution is a 50/50 Class A-AB taking the 
best overall advantages of both classes of operation.

 
IMPORTANT NOTE: Output distortion products (Harmonics/output signal distortions) increase non-linearly 
for any amplifier Class once you exceed the P1dB point.



6 Instruments for Industry  2011 IFI RF & MICROWAVE TOOL BOX



RefeRenc e ch a R t s

www.IFI.com  Instruments for Industry 7

VSWR vs. Return Loss Chart
Application Note 109
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RefeRenc e ch a R t s 

dBm to Watts Power Conversion Table
Application Note 106
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dBm to Watts Power Conversion Table
Application Note 106
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pt1-2KW series pulse tWt  
microwave power amplifiers
1.0 – 18 GHz • 1,000 – 2,000 watts, Minimum Rated Power

The PT series of KW Pulse amplifiers built by IFI; are high 
power, “State-of-the-art” Pulse TWT amplifiers specifically 
designed for microwave testing applications. Our elegant ap-
proach provides 1,000-2,000 Watts of pulse power for vari-
ous frequency ranges from 1.0 to 18.0 Gigahertz in various 
packages that offers all the controls and communications 
needed for today's automated test systems. These amplifiers 
have field proven reliability and unsurpassed performance 
as the best in the industry. 

From the ground up the PT series amps are built to with-
stand rugged handling, whether it's being shipped to you 
or hauled around from site to site. Our amplifiers feature 
modular construction and this concept of modular design 
minimizes internally produced EMI signal leakage and pro-
vides easy access for field service and rapid turnaround at 

depot level repair facilities. Redundant thermal and airflow 
sensors prevent the TWT from overheating. In addition, high 
VSWR protection is built in. 

The PT series “State-of-the-art” interface is sophisti-
cated yet simple to use. The backlit LCD screen shows for-
ward/reverse power indication, status and self-diagnostic 
information. All the amplifiers operating parameters are 
simultaneously available in the amplifier front panel display 
as well as over the remote bus. Selection switches allow you 
to switch the amplifier to the desired mode of operation for 
local control if the unit is not being operated remotely. For 
computer automation, both an RS-232 and IEEE-488 interface 
are included. To meet individual requirements, the PT series 
amplifiers can be easily customized with our available options 
that may be required for your application. 

IFI Pulse TWT Amplifier Features:
•	 Solid	State	Power	Supply	Designs
•	 Instantaneous	Broadband	Frequency	ranges	
•	 Modular	Design	Construction
•	 Rugged	construction	&	High	Reliability
•	 Backlit	LCD	Display	
•	 Integrated	Force	Air	Cooling
•	 Self-diagnostic	circuitry
•	 IEEE-488	interface,	RS232		

For full data sheets, go to www.ifi.com
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pt-KW series pulse tWt 
 microwave power amplifiers
1.0 – 18 GHz • 2,000 – 4,000 watts, Minimum Rated Power

The PT series of KW Pulse amplifiers built by IFI; are high 
power, “State-of-the-art” Pulse TWT amplifiers specifically 
designed for microwave testing applications. Our elegant ap-
proach provides 2000-4000 Watts of pulse power for various 
frequency ranges from 1.0 to18.0 Gigahertz in various pack-
ages that offers all the controls and communications needed 
for today's automated test systems. These amplifiers have 
field proven reliability and unsurpassed performance as the 
best in the industry.

From the ground up the PT series amps are built to with-
stand rugged handling, whether it's being shipped to you 
or hauled around from site to site. Our amplifiers feature 
modular construction and this concept of modular design 
minimizes internally produced EMI signal leakage and pro-
vides easy access for field service and rapid turnaround at 

depot level repair facilities. Redundant thermal and airflow 
sensors prevent the TWT from overheating. In addition, high 
VSWR protection is built in. 

The PT series “State-of-the-art” interface is sophisticated 
yet simple to use. The backlit LCD screen shows forward/
reverse power indication, status and self-diagnostic informa-
tion. All the amplifiers operating parameters are simultane-
ously available in the amplifier front panel display as well as 
over the remote bus. Selection switches allow you to switch 
the amplifier to the desired mode of operation for local control 
if the unit is not being operated remotely. For computer auto-
mation, both an RS-232 and IEEE-488 interface are included. 
To meet individual requirements, the PT series amplifiers can 
be easily customized with our available options that may be 
required for your application. 

IFI Pulse TWT Amplifier Features:
•	 Solid	State	Power	Supply	Designs
•	 Instantaneous	Broadband	Frequency	ranges	
•	 Modular	Design	Construction
•	 Rugged	construction	&	High	Reliability
•	 Backlit	LCD	Display	
•	 Integrated	Force	Air	Cooling
•	 Self-diagnostic	circuitry
•	 IEEE-488	interface,	RS232 

4

For full data sheets, go to www.ifi.com
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t-200 series high power tWt  
microwave power amplifiers

Instruments for Industry, T-200 Series Amplifiers provide 
outstanding RF performance. Our “T-200 Series” products 
are a mature design but incorporate the latest features 
with respect to control and monitoring. These amplifiers 
are “State of the Art”; have field proven reliability and un-
surpassed performance as the best in the industry. These 
products are available in power levels from 200 watts to 250 
watts	in	the	1GHz-18GHz	frequency	range.

Operation safety and ease of use are paramount in IFI 
product designs. The IFI T-200 Series include a full comple-
ment of RF and hardware protection systems including 
high VSWR, over-current and voltage protection as well as 
redundant thermal and airflow sensors to prevent the TWT 
from overheating. In addition, the T-200 series includes a 
state-of-the-art interface that is sophisticated, comprehen-
sive, but yet simple to use. Our amplifiers feature modular 

construction and this concept of modular design minimizes 
internally produced EMI signal leakage and provides easy 
access for field service and rapid turnaround at depot level 
repair facilities. 

The backlit LCD screen shows forward/reverse power 
indication, system status and self-diagnostic information. 
All the amplifier operating parameters are simultaneously 
available in the amplifier front panel display as well as over 
the remote bus. Selection switches allow you to switch the 
amplifier to the desired mode of operation for local control if 
the unit is not being operated remotely. 

For computer automation both an RS-232 and IEEE-488 
interface are included. To meet individual application needs, 
the T-200 Series amplifiers can be easily customized with 
harmonic filters or other options. 

IFI RF Power Amplifier Features:
•	 Instantaneous	Broadband	Frequency	range	
•	 Modular	Design	Construction
•	 Rugged	Construction	&	High	Reliability
•	 Backlit	LCD	Display	
•	 Integrated	Force	Air	Cooling
•	 Self-diagnostic	circuitry
•	 IEEE-488	interface,	RS232	
•	 Solid	State	Power	Supply

1.0 – 18 GHz • 200-250 watts, Minimum Rated Power

For full data sheets, go to www.ifi.com
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Instruments for Industry, T-500 Series Amplifiers provide 
outstanding RF performance. Our “T-500 Series” products 
are a mature design but incorporate the latest features with 
respect to control and monitoring. 

These amplifiers are “State of the Art”; have field proven 
reliability and unsurpassed performance as the best in the 
industry. These products are available in a wide range of 
frequency	bands	from	1GHz-18GHz	at	500	watts.	Operation	
safety and ease of use are paramount in IFI product designs.  
The IFI T-500 Series include a full complement of RF and 
hardware protection systems including high VSWR, over-
current and voltage protection as well as redundant thermal 
and airflow sensors to prevent the TWT from overheating. 

In addition, the T-500 series includes a state-of-the-art 
interface that is sophisticated, comprehensive, but yet 
simple to use. Our amplifiers feature modular construction 
and this concept of modular design minimizes internally  
produced EMI signal leakage and provides easy access for 
field service and rapid turnaround at depot level repair facili-
ties. The backlit LCD screen shows forward/reverse power 
indication, system status and self-diagnostic information. 
All the amplifier operating parameters are simultaneously 
available in the amplifier front panel display as well as over 
the remote bus. Selection switches allow you to switch the 
amplifier to the desired mode of operation for local control 
if the unit is not being operated remotely. 

IFI RF Power Amplifier Features:
•	 Instantaneous	Broadband	Frequency	range	
•	 Modular	Design	Construction
•	 Rugged	Construction	&	High	Reliability
•	 Backlit	LCD	Display	
•	 Integrated	Force	Air	Cooling
•	 Self-diagnostic	circuitry
•	 IEEE-488	interface,	RS232	
•	 Solid	State	Power	Supply

t-500 series high power tWt  
microwave power amplifiers

1.0 – 18 GHz • 500 watts, Minimum Rated Power

For full data sheets, go to www.ifi.com
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 Instruments for Industry, T4026 Series Amplifiers provide 
outstanding RF performance. Our “T4026 Series” products 
are a mature design but incorporate the latest features 
with respect to control and monitoring. These amplifiers 
are “State of the Art”; have field proven reliability and un-
surpassed performance as the best in the industry. These 
products are available in a wide range of power levels from 
10	watts	 to	 200	watts	 in	 the	 26.5GHz-40.0GHz	 frequency	
range. 

Operation safety and ease of use are paramount in IFI 
product designs. The IFI T4026 Series include a full comple-
ment of RF and hardware protection systems including 
high VSWR, over-current and voltage protection as well as 
redundant thermal and airflow sensors to prevent the TWT 
from overheating. In addition, the T4026 series includes a 
state-of-the-art interface that is sophisticated, comprehen-
sive, but yet simple to use. Our amplifiers feature modular 
construction and this concept of modular design minimizes 

internally produced EMI signal leakage and provides easy 
access for field service and rapid turnaround at depot level 
repair facilities. 

The backlit LCD screen shows forward/reverse power 
indication, system status and self-diagnostic information. 
All the amplifier operating parameters are simultaneously 
available in the amplifier front panel display as well as over 
the remote bus. Selection switches allow you to switch the 
amplifier to the desired mode of operation for local control if 
the unit is not being operated remotely. 

For computer automation both an RS-232 and IEEE-488 
interface are included. To meet individual application needs, 
the T4026 Series amplifiers can be easily customized with 
harmonic filters or other options. With this capability and 
its reliable elegant design, the T4026 series amplifiers are 
the perfect amplifier for your microwave needs. IFI offers 
different size packages and configurations to best suit your 
application. A product and design built to last!

IFI RF Power Amplifier Features:
•	 Instantaneous	Broadband	Frequency	range	
•	 Modular	Design	Construction
•	 Rugged	Construction	&	High	Reliability
•	 Backlit	LCD	Display	
•	 Integrated	Force	Air	Cooling
•	 Self-diagnostic	circuitry
•	 IEEE-488	interface,	RS232	&	Ethernet	
 Remote available 
•	 Solid	State	Power	Supply

t4026 series medium to high power  
millimeter tWt amplifiers
26.5 – 40.0 GHz • 10-200 watts, Minimum Rated Power

For full data sheets, go to www.ifi.com
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 Instruments for Industry, T2618 Series Amplifiers provide 
outstanding RF performance. Our “T2618 Series” products 
are a mature design but incorporate the latest features 
with respect to control and monitoring. These amplifiers 
are “State of the Art”; have field proven reliability and un-
surpassed performance as the best in the industry. These 
products are available in a wide range of power levels from 
10	watts	 to	 200	watts	 in	 the	 18.0GHz-26.5GHz	 frequency	
range. 

Operation safety and ease of use are paramount in IFI 
product designs.  The IFI T2618 Series include a full comple-
ment of RF and hardware protection systems including 
high VSWR, over-current and voltage protection as well as 
redundant thermal and airflow sensors to prevent the TWT 
from overheating. In addition, the T2618 series includes a 
state-of-the-art interface that is sophisticated, comprehen-
sive, but yet simple to use. Our amplifiers feature modular 
construction and this concept of modular design minimizes 

IFI RF Power Amplifier Features:
•	 Instantaneous	Broadband	Frequency	range	
•	 Modular	Design	Construction
•	 Rugged	Construction	&	High	Reliability
•	 Backlit	LCD	Display	
•	 Integrated	Force	Air	Cooling
•	 Self-diagnostic	circuitry
•	 IEEE-488	interface,	RS232	&	Ethernet	
 Remote available 
•	 Solid	State	Power	Supply
•	 IEEE-488	interface,	RS232		&	Ethernet	Remote

internally produced EMI signal leakage and provides easy 
access for field service and rapid turnaround at depot level 
repair facilities. 

The backlit LCD screen shows forward/reverse power 
indication, system status and self-diagnostic information. 
All the amplifier operating parameters are simultaneously 
available in the amplifier front panel display as well as over 
the remote bus. Selection switches allow you to switch the 
amplifier to the desired mode of operation for local control 
if the unit is not being operated remotely. 

For computer automation both an RS-232 and IEEE-488 
interface are included. To meet individual application needs, 
the T2618 Series amplifiers can be easily customized with 
harmonic filters or other options. With this capability and 
its reliable elegant design, the T2618 series amplifiers are 
the perfect amplifier for your microwave needs. IFI offers 
different size packages and configurations to best suit your 
application. A product and design built to last!

t2618 series medium to high power  
millimeter tWt amplifiers
18.0 – 26.5 GHz • 10-200 watts, Minimum Rated Power

For full data sheets, go to www.ifi.com
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DEPENDABILITY
Starts With Equipment
That Works The Way You

Expect It To!

903 South Second Street • Ronkonkoma, NY 11779
Tel: 631-467-8400 • Fax: 631-467-8558 • E mail: sales@ifi.com • www.ifi.com

INSTRUMENTS FOR INDUSTRY

IFI Offers Innovative Amplifier Solutions for

every EMC & EMI testing application,

DC to 40 GHz, 1 watt to 50 Kilowatts.

Thatʼs what makes us...

The POWER OF CHOICE!

Rated P1dB
Power Power Gain

Model Frequency (Watts) (Watts) (dB)
Number Range Min. Min. Min.
SCDX10 10KHz-400MHz 10 10 40
SCDX25 10KHz-400MHz 25 25 44
SCDX50 10KHz-400MHz 50 50 47
SCDX100 10KHz-400MHz 100 80 50
SCDX150 10KHz-400MHz 150 100 52
SCDX200 10KHz-400MHz 200 160 53
SCDX250 10KHz-400MHz 250 200 54
SCDX350 10KHz-400MHz 350 280 56
SCDX500 10KHz-400MHz 500 300 57

Solid State RF Power Amplifiers

IFI dependability ad 3_12:IFI Ad 3/7/12 10:53 AM Page 1
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Instruments for Industry, SCCX-series Amplifiers provide 
outstanding RF performance. Our “SCCX-Series” products 
are state-of-the-art solid-state power amplifiers specifically 
designed for laboratory and all testing applications. These 
products are available in a wide range of power levels from 10 
watts	to	1200	watts	in	the	10	kHz	-	220	MHz	frequency	range.	 
 IFI RF amplifiers are very conservatively designed to 
operate below maximum ratings for ruggedness and long 
term reliability. Sixth generation LDMOS Transistors pro-
vide reliable brute-power performance at frequencies up to  
220	MHz.	

IFI Amplifier Features:
•	 Solid	State	LDMOS	Designs
•	 Instantaneous	Broadband	Frequency	range	
•	 Modular	Design	Construction
•	 Rugged	construction	&	High	Reliability
•	 Integrated	Force	Air	Cooling
•	 Self-diagnostic	circuitry
•	 IEEE-488	interface	&	RS232	Remote

“sCCX-series” solid state  
rF power amplifiers

10 kHz – 220 MHz • 10 to 1200 watts, Minimum Rated Power

Our RF power amplifiers feature individually shielded 
assemblies for the module level. This concept of shielded 
modular design minimizes internally produced EMI signal 
leakage and provides easy access for field service and rapid 
turnaround at depot level repair facilities. 

From the ground up, the “SCCX-SERIES” products are 
structurally engineered to withstand operation in me-
chanically hostile environments. Ruggedized versions are 
available for applications that will be exposed to very harsh 
environments.

For full data sheets, go to www.ifi.com

Models & General Specifications
Model  

Number
Frequency 

Range (MHz)
Rated Power 

(Watts) Minimum
P1dB Power 

Watts Minimum
Gain (dB)  
Minimum

KVA 
 

Weight 
In Pounds 

Size 
In Inches 

SCCX10 10KHz – 220MHz 10 10 40 .1KVA 33 Lbs 5.25” H x 19” W x 24” D 
SCCX25 10KHz – 220MHz 25 25 44 .2KVA 35 Lbs 5.25” H x 19” W x 24” D 
SCCX50 10KHz – 220MHz 50 50 47 .4KVA 36 Lbs 5.25” H x 19” W x 24” D 

SCCX100 10KHz – 220MHz 100 80 50 .5KVA 38 Lbs 5.25” H x 19” W x 24” D 
SCCX150 10KHz – 220MHz 150 100 52 .8KVA 40 Lbs 5.25” H x 19” W x 24” D 
SCCX200 10KHz – 220MHz 200 160 53 1.5KVA 80 Lbs 14.0” H x 19” W x 27” D 
SCCX250 10KHz –220MHz 250 200 54 2.0KVA 90 Lbs 14.0” H x 19” W x 27” D 
SCCX350 10KHz – 220MHz 350 280 56 2.5KVA 95 Lbs 14.0” H x 19” W x 27” D 
SCCX500 10KHz – 220MHz 500 300 57 3.0KVA 100 Lbs 14.0” H x 19” W x 27” D 
SCCX800 10KHz – 220MHz 800 500 60 5.0KVA 400 Lbs Rack Integrated 

SCCX1200 10KHz – 220MHz 1200 800 62 10.0KVA 650 Lbs Rack Integrated 
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 Instruments for Industry, S61 Series Solid State ampli-
fiers are state-of-the-art amplifiers and provide outstanding 
RF performance. The S61 Series amplifiers operate over 
the	frequency	range	from	1.0-6.0	GHz	and	can	be	supplied	
at power levels from 5 watts to 250 watts offering all the 
control and communication features needed for today’s 
automated test systems. From the ground up, the S61 Series 
amplifiers are built to withstand rugged handling, whether 
it's being shipped to you or hauled around from site to site. 
They feature heavy-duty aluminum chassis construction 
with a modular approach for easy access and service. 

Operation safety and ease of use are paramount in IFI 
product designs. The IFI S61 Series include a full comple-
ment of RF and hardware protection circuits including high 
VSWR, over-current, voltage protection, redundant thermal 
and airflow sensors for the module and the system level. 

IFI Amplifier Features:
•	 Solid	State	Design
•	 Rugged	Construction	&	High	Reliability
•	 Instantaneous	Broadband	Frequency	range	
•	 Backlit	screen	
•	 Modular	Design	Construction
•	 Integrated	Force	Air	Cooling
•	 Self-diagnostic	circuitry	
•	 IEEE-488	interface	&	RS232	Remote

s61 series solid state  
microwave power amplifiers

1.0 – 6.0 GHz • 5 Watts to 250 Watts

In addition, the S61 series includes a state-of-the-art in-
terface that is sophisticated, comprehensive, and yet simple 
to use. 

The backlit LCD screen shows forward/reverse power 
indication, system status and self-diagnostic information. 
All the amplifiers operating parameters are simultaneously 
available in the amplifier front panel display as well as over 
the remote bus. Selection switches allow you to switch the 
amplifier to the desired mode of operation for local control if 
the unit is not being operated remotely. 

For computer automation both an RS-232 and IEEE inter-
face are provided as standard. To meet individual application 
needs, the S61 Series amplifiers can be easily customized 
with other options. With this capability and its reliable elegant 
design, the S61 series amplifiers are the perfect system for 
your applications.

For full data sheets, go to www.ifi.com
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 Instruments for Industry, SMC-Series Amplifiers provide 
outstanding RF performance. These products are available 
in a wide range of power levels from 10 watts to 3000 watts 
in	the	80	–	1000MHz	frequency	range.	These	state-of-the-
art solid-state power amplifiers are specifically designed 
for laboratory and all testing applications.  

IFI RF amplifiers are very conservatively designed to 
operate below maximum ratings for ruggedness and long 
term reliability. Sixth generation LDMOS Transistors pro-
vide reliable brute-power performance at frequencies up 

IFI Amplifier Features:
•	 Solid	State	Design
•	 Rugged	Construction	&	High	Reliability
•	 Instantaneous	Broadband	Frequency	range	
•	 Backlit	screen	
•	 Modular	Design	Construction
•	 Integrated	Force	Air	Cooling
•	 Self-diagnostic	circuitry	
•	 IEEE-488	interface	&	RS232	Remote

smC series solid state amplifiers
80 – 1000 MHz • 10 Watts to 3000 Watts, Minimum Rated Power

to	1000MHz.	
Our RF power amplifiers feature heavy-duty individually 

shielded aluminum housings at the module level. This con-
cept of a shielded modular design minimizes internally pro-
duced EMI signal leakage and provides easy access for field 
service and rapid turnaround at depot level repair facilities. 

From the ground up, the “SMC-SERIES” products are 
structurally engineered to withstand operation in mechanical-
ly hostile environments. Ruggedized versions are available for 
applications that will be exposed to very harsh environments.

For full data sheets, go to www.ifi.com
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overview

The forward sample port on IFI amplifiers has several uses while performing testing. This feature of a for-
ward RF sample port can be used to measure Forward power, in band harmonic content and output fidelity 
as well as many other signal characteristics. Utilizing the sample port is a way to accurately quantify the 
operating parameters of the RF signal. The sample port allows for testing at safe power levels that are typi-
cally 40 to 60 dBc depending on customer specification.

Forward sample port Calibration

In order to use the sample port as an accurate means of measuring forward power, it must be calibrated 
first. If your amplifier does not have forward sample port data for the frequency point that needs to be mea-
sured, there are a few simple steps to calibrate the sample port. Figure 1 below is a visual representation of 
how the sample coupler would be integrated in the amplifier RF output line for forward RF power sampling.
 

Figure 1

Application Note 116

Calibration and use of an rF amplifier 
Forward internal rF sample port
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Forward sample port Calibration (continued)

network analyzer method of Calibrating the test Coupler

1) Obtain and calibrate a test coupler that covers both the frequency band and power level of the UUT.

  a. Terminate the test coupler Direct RF Output.
  b. Calibrate the network analyzer for a S21 “Response / Thru” calibration.
  c. Connect port 1 of the network analyzer to the RF input port of the test coupler.
  d. Connect port 2 of the network analyzer to the Coupled port of the test coupler.
  e. Scale the network analyzer to view the trace.
  f. Place markers on test required test frequencies and record the coupling value for its corresponding  
   frequency.

2) Connect the calibrated coupler to the UUT RF Output port and connect a power meter to the coupled port  
 of the external calibrated coupler. Set the power meter offset to the value (from step #1) for the frequency  
 that is being tested.

3) Connect a second power meter to the Forward Sample Port and set that power meter’s offset to zero.

4) Connect a signal generator to the RF Input port of the UUT and increase the power out to rated power.  
 Measure the power in dBm and record the value. Record the value from power meter #2 (in dBm) which is  
 connected to the Forward Sample Port.

5) Subtract the value from the Forward Sample Port from the value measured at the calibrated external  
 coupler.

   Example 1: 60 dBm (Power out) -  -0.8 dBm (Forward Sample Power) = 60.8 dB (coupling)
   Example 2: 60 dBm (Power out) -  +0.5 dBm (Forward Sample Power) = 59.5 dB (coupling)

6) Repeat this process for each frequency point needed. Record the coupling value for each point.

7) Using these calibrated points, forward power can be measured accurately.

using the Forward sample port to measure signal Characteristics
 
1) The Forward Sample Port can be used to measure In band frequencies only. This includes harmonic  
 measurements. Any amplitude measurement of signals outside the useable bandwidth of the amplifier  
 will not be accurate. Therefore, harmonic measurements will be accurate within the flatness of the sample  
 port where the 2nd and 3rd harmonic products are in band. 

2) All other in band signal characteristics can be measured using the Forward Sample Port. One important  
 thing to note is that the spectrum analyzer should be padded so that the RF power supplied to it is at -10  
 dBm. This protects the analyzer as well as makes the measurement as accurate as possible. 
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application note #116: Forward sample port Calibration (continued)

manual method of Calibrating the test Coupler

1) Obtain and calibrate a test coupler that covers both the frequency band and power level of the UUT.

  a. Terminate the test coupler Direct RF Output.
  b. Apply 0dBm that was verified with a calibrated power meter at the frequency to be measured to the  
   RF coupler input port.
  c. Connect a calibrated power meter to the coupled port and measure the power on the coupled port.  
   Record this value. 
  d. Repeat step b & c for all frequency points that would be measured.

 Example: Test coupler has 40 dBc coupled ports. With a true 0dBm applied the coupled port measures  
 with the calibrated power meter  -0.5dBm. Then the coupled port correction is -40.5dBc. If the measured  
 power was +0.5dBm then the coupled port correction would be -39.5dBm. After recording all the required  
 points you can then proceed to quantifying the internal sample port for the frequencies required.

2) Connect the calibrated coupler to the UUT RF Output port and connect a power meter to the coupled port  
 of the external calibrated coupler. Set the power meter offset to the value (from step #1) for the frequency  
 that is being tested.

3) Connect a second power meter to the Forward Sample Port and set that power meter’s offset to zero.

4) Connect a signal generator to the RF Input port of the UUT and increase the power out to rated power.  
 Measure the power in dBm and record the value. Record the value from power meter #2 (in dBm) which  
 is connected to the Forward Sample Port.

5) Subtract the value from the Forward Sample Port from the value measured at the calibrated external  
 coupler.

 
  Example 1: 60 dBm (Power out) -  -0.8 dBm (Forward Sample Power) = 60.8 dB (coupling)  
  Example 2: 60 dBm (Power out) -  +0.5 dBm (Forward Sample Power) = 59.5 dB (coupling)

6) Repeat this process for each frequency point needed. Record the coupling value for each point.

7) Using these calibrated points, forward power can be measured accurately.
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Amplifier Type IFI Model Amplifier Description- Frequency & Power
Tetrode Tube Amplifiers M406 10 KHz - 220 MHz, 1000 Watt Amplifier

TCCX2500 10 KHz - 220 MHz, 2500 Watt Amplifier

Combination Tetrode, Solid State Amplifiers CMX5001 10KHz - 1000 MHz, 500/100 Watt Amplifier

Solid State Amplifiers SCCX100 10 KHz - 220 MHz, 100 Watt Amplifier

SMX200 10 kHz - 220 MHz/200 MHz - 1 GHz, 200 Watt Amplifier

SCCX500 10 KHz - 200 MHz, 500 Watt Amplifier

SVC500 100 MHz - 500 MHz, 500 Watt Amplifier

SMCC100 200 MHz - 1000 MHz, 100 Watt Amplifier

SMCC250 200 MHz - 1000 MHz, 250 Watt Amplifier

SMCC500 200 MHz - 1000 MHz, 500 Watt Amplifier

SMCC1000 200 MHz - 1000 MHz, 1000 Watt Amplifier

SMX100 10 KHz - 220 MHz/200 MHz - 1.0 GHz, 100 Watt Amplifier

CMC150 80 MHz - 1000 MHz, 150 Watt Amplifier

High Power CW TWT Amplifiers T31-200 1 GHz - 2.8 GHz / 2.8 GHz - 3 GHz, 200/100 Watts

T281-250 1.0 GHz - 2.8 GHz, 250 Watt TWT Amplifier

T251-500 1.0 GHz - 2.5 GHz, 500 Watt TWT Amplifier

T42-200 2 GHz - 4 GHz, 200 Watt TWT Amplifier

GT825-500 2.5 GHz - 8 GHz, 500 Watt TWT Amplifier

T82-50 2 GHz - 8 GHz, 50 Watt TWT Amplifier

T82-250 2 GHz - 8 GHz, 250 Watt  TWT Amplifier

T82-300 2 GHz - 8 GHz, 300 Watt TWT Amplifier

T825-500 2.5 GHz - 8.0 GHz, 450 Watts High Power TWT Amplifier

T7525-500 2.5 GHz - 7.5 GHz, 500 Watts High Power TWT Amplifier

T84-50 4 GHz - 8 GHz, 50 Watt TWT Amplifier

T84-250 4 GHz - 8 GHz, 250 Watt TWT Amplifier

T186-50 6 GHz - 18 GHz, 50 Watt  TWT Amplifier

T186-60 6 GHz - 18 GHz, 60 Watt  TWT Amplifier

T186-300 6 GHz - 18 GHz 300 Watt TWT Amplifier

T128-250 8 GHz - 12 GHz, 250 Watt TWT Amplifier

T188-300 7.5 GHz - 18.0 GHz, 300 Watt TWT Amplifier

T188-500 7.5 GHz - 18.0 GHz, 500 Watt TWT Amplifier

Millimeter TWT Amplifiers T2618-10 18.0 GHz - 26.5 GHz, 10 Watt TWT Amplifier

T2618-40 18.0 GHz - 26.5 GHz, 40 Watt TWT Amplifier

T4026-10 26.5 GHz - 40.0 GHz, 10 Watt TWT Amplifier

T4026-40 26.5 GHz - 40.0 GHz, 40 Watt TWT Amplifier

T4026-50 26.5 GHz - 40.0 GHz, 50 Watt TWT Amplifier

Pulse/CW High Power TWT Amplifiers GT251-500A 1 GHz - 2.5 GHz, 500 Watt TWT Amplifier

GT186-200 6 GHz - 18 GHz, 200 Watt TWT Amplifier
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INSTRUMENTS FOR INDUSTRY

IFI Offers Innovative Amplifier Solutions for every EW & ECM testing application, DC to 40 GHz,
1 watt to 50 Kilowatts. Thatʼs what makes us...
The POWER OF CHOICE!

Solid State Microwave Power Amplifiers
Rated P1dB

Frequency Power Power Gain
Model Range (Watts) (Watts) (dB)
Number (GHz) Min. Min. Min.
S31-5 0.8-3.0 5 5 37
S31-10 0.8-3.0 10 8 40
S31-20 0.8-3.0 20 15 43
S31-25 0.8-3.0 25 20 44
S31-40 0.8-3.0 40 30 46
S31-50 0.8-3.0 50 40 47
S31-75 0.8-3.0 75 60 49
S31-100 0.8-3.0 100 80 50
S31-150 0.8-3.0 150 130 52
S31-200 0.8-3.0 200 150 53
S31-250 0.8-3.0 250 200 54
S31-300 0.8-3.0 300 250 55
S31-400 0.8-3.0 400 350 56
S31-500 0.8-3.0 500 450 57
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INSTRUMENTS FOR INDUSTRY
Visit IFI.com today, to find out how to get your copy of Field Calculations Made Easy App!

...and Smart Solutions For Everyday!

Always Looking Out For You
IFI is proud to present another Industry First!

The only Field Calculation app available today!
Now available for the iPhone and Android smart phones.
This app makes Field Calculations as easy as 1-2-3.

Just enter your test parameters and
presto the power is yours.

Together with our state-of-the-art amplifier solutions,
IFI makes EMI and EMC testing simple.
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Check out the features on  
Instruments for Industry's brand-new website

Introducing the  
New and Improved... 
www.ifi.com

•  All NEW datasheets for IFI's vast  
array of High-, Medium- and Low-
Power Amplifiers

• Simplified search navigation
• An EMI industry news section 
• All NEW Application Notes 


