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Commercial : 8% 
• Wireless Telecom 
• Point to point and multipoint
• Automated Test Equipment

Space : 4%
• Communications
• Transceivers
• Missile Defense  

Aerospace & Defense : 88% 
High Performance/High Reliability, Critical Missions 
Communications, Data Links, Electronic Warfare, GPS Navigation & 
Surveillance, Radars 

8%
4%

88%
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Markets Served 2012 - 2014



RF Integrated Solutions Space Heritage

Applications

• RF Switching and Attenuation

• Communication Data Links

• Conversion / Modulation

• Surveillance / Tracking

• Telemetry / Guidance

• Receiver Protection

• Imaging / Profiling

• Meteorological

• Scientific

• Military

• GPS

AEHF

IRIDIUM GPSIII

Sea LaunchMILSTAR
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MIPAD



Heritage / Current Space Programs

Satellites / Programs

IRIDIUM Sea Launch MIPAD GPS III

EchoStar XV ARGON NSTAR LANDSAT

EUTELSAT LEASAT ASTRA CHINASAT

ORION MABUHAY TELSTAR Galileo
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Space Heritage / Current

Platform Application Frequency Band

WAAS Navigation & Communication L - X

GPS III Frequency standard clock in navigation system L

MIPAD Communication X

IRIDIUM Communication Ku, Ka

Meteorological Satellite* Data Transmission S

P142 classified Gov’t satellite* Power amp line up for communication UHF

Galileo Constellation* Navigation and communication, clock signal UHF

Aquarius Satellite* SSPA on scatterometer for measuring sea water salinity L
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Capabilities

• Coaxial Isolators and Circulators

• Micro-strip Isolators and Circulators

• Waveguide Isolators and Circulators

• Electromechanical Switches

• Power Dividers and Combiners

• LNAs

2014 Renaissance Electronics & Communications. Company Proprietary.



• Boeing 2006

SW-316 2.0-2.3 GHz RF Hermetic Switch, Pulse Latching, TNC

• Samsung Thales Alenia JV 2011

Korean Space Program 2A4NEX 2.2-2.3 GHz Coaxial Isolator

2A7NFC-S 7.8-8.4 GHz Coaxial Isolator 

2A7NFD-S 7.8-8.4 GHz Coaxial Isolator

• L-3 Communications 2012 Space program

2W9NCB  29-31 GHz  Isolator Micro-strip 

2WR34NA-3  29.5-31 GHz Waveguide Isolator 

2W9NCA   19-21 GHz Isolator Micro-strip

3A4NFB-DF 2.2 – 2.4 GHz Coaxial Circulator

• Frequency Electronics 2012 - 2014 Space program

2W9NBV 26.1 - 26.3 GHz,  Micro-strip Isolator

2H7NDR-1S 6.6 – 6.73 GHz, Drop-in Isolator

2H6NBR-2S 5.014 – 5.114 GHz, Drop-in Isolator

2H6NBS-3S 5.4646 – 5.5646 GHz, Drop-in Isolator

2H3NCJ-4S 1.515 – 1.635 GHz, Drop-in Isolator

2H2NHI-5S 1.116 – 1.236 GHz, Drop-in Isolator
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Space Programs
2006 - 2014



Electrical Specifications

Frequency Range 2.2 – 2.4 GHz

VSWR (Max) 1.25 : 1

Isolation (Min) 20 dB

Insertion Loss (Max) 0.5 dB

Power (CW) 75 W

Temperature Range -45ºC to +90ºC

Coaxial Circulator – 3A4NFB-DF
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Electrical Specifications

Frequency Range 19.0 - 21.0 GHz

VSWR (Max) 1.20 : 1

Isolation (Min) 19 dB

Insertion Loss (Max) 1.0 dB

Power (CW) 1 W 

Temperature Range -20ºC to +70ºC

Micro-strip Isolator - 2W9NCB and 2W9NCA
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Electrical Specifications

Frequency Range 2.2 - 2.3 GHz

VSWR (Max) 1.25 : 1

Isolation (Min) 20 dB

Insertion Loss (Max) 0.6 dB

Power (CW) 100 W Peak,  75 W Avg

Power (CCW) 1 W

Temperature Range -35ºC to +70ºC

Hermetic Isolator - 2A4NEX 
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Electrical Specifications

Frequency Range 29.5 - 31.0 GHz

VSWR (Max) 1.20 : 1

Isolation (Min) 20 dB

Insertion Loss (Max) 0.15 dB

Power (CW) 1 W

Temperature Range -20ºC to +70ºC

Waveguide Isolator – 2WR34NA
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Electrical Specifications

Frequency Range 2.0-2.3 GHz

VSWR (Max) 1.25 : 1

Isolation (Min) 60 dB

Insertion Loss (Max) 0.25 dB

Impedance 50 Ohms

Switching Time (Max) 20

Life (Min) 1,000,000 Cycles

Operating Voltage 28VDC +/-6VDC

Pulse Width   50 mS Min, NTE 30 sec

Current (Max) 500 mA

Power (CW) 60 W (Max)

Temperature Range -38ºC to +78ºC

RF Hermetic Switch SW-316 
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• RF AND MICROWAVE CIRCUIT SIMULATION

• ANSOFT HFSS

• MICROWAVE OFFICE

• EAGLEWARE

• INTERNALLY DEVELOPED SOFTWARE

• MULTIPACTOR ANALYSIS

• ESA/ESTEC

• INTERNALLY DEVELOPED SOFTWARE

• 3D DESIGN AND MODELING

• SOLIDWORKS

• AUTODESK INVENTOR

• MECHANICAL AND THERMAL STRESS ANALYSIS

• AUTODESK ALGOR

2014 Renaissance Electronics & Communications. Company Proprietary.

Engineering



• ACCESS TO CLASS 100,000 CLEAN ROOM

• 10 ASSEMBLY STATIONS

• J-STD 001 AND IPC CERTIFIED ASSEMBLERS AND INSTRUCTORS

• FOD, FOE AND ESD AWARENESS PROGRAMS

2014 Renaissance Electronics & Communications. Company Proprietary.

Access to Clean Room Assembly



• THERMAL SHOCK AND TEMPERATURE CYCLE

• TEMPERATURE-ALTITUDE

• THERMAL VACUUM

• PARTICLE IMPACT NOISE DETECTION

• MECHANICAL SHOCK AND VIBRATION

• CORONA

• MULTIPACTION

• HUMIDITY

• GROSS LEAK

• EMI

• DPA

2014 Renaissance Electronics & Communications. Company Proprietary.

Access to Environmental Lab



Capability to meet following specs:

• Screening: MIL-PRF-38534 Table C-III Passive Element Evaluation

• Specs:

• MIL-STD-202 ENVIRONMENTAL TEST METHODS (IE VIBRATION, SHOCK, ETC.)

• MIL-STD-810 ENVIRONMENTAL TEST METHODS (IE TEMPERATURE TEST, VIBRATION, SHOCK, ETC.)

• MIL-STD-461 ELECTROMAGNETIC INTERFERENCE

• MIL-STD-883 ENVIRONMENTAL TEST METHODS FOR MICROCIRCUITS IE. BAROMETRIC PRESSURE,VIB. ETC

• MIL-I-45208 INSPECTION SYSTEM REQUIREMENTS (CANCELLED) (USING AS9100C)

• MIL-STD-31000 TECHNICAL DATA PACKAGE

• MIL-Q-9858 QUALITY PROGRAM REQUIREMENTS (CANCELLED) (USING AS9100C)

• ISO 17025 CALIBRATION STANDARD

• ESCC 3202 EUROPEAN SPACE COMPONENTS COORDIANTION (FERRITE MICROWAVE COMPONENTS)

• MIL-R-10509 RESISTOR FIXED FILM (HIGH STABILITY)



Space Grade Capability

MIL-PRF-55342 is the military performance specification for surface mount and wire 
bondable, fixed film chip resistors.

MIL-PRF-32159 is the military performance specification for surface mount and wire 
bondable zero ohm resistors.

MIL-PRF-55342 resistors and MIL-PRF-55342 zero ohm resistors are used in mission 
critical avionic, satellite, space, biomedical, and military applications.

MIL-PRF-55342 includes two screening levels: established reliability failure rate level 
maintained on the basis of life testing, and space level T which includes 100% power 
conditioning and a full Group B.

Product levels M, P, R, S, U & V are established reliability (ER) failure rate product. ER 
products are subject to Group A, B, & C testing. Group A is performed on a 
manufacturing lot basis. Group B is performed on an inspection lot basis for ER levels 
M, P, R, & S and on a production lot basis for ER levels U & V. Group C is performed on 
an inspection lot basis for all ER levels.

Product level T is a space level resistor that includes power conditioning (burn-in) on a 
100% basis as part of Group A to identify and screen any infant mortality defects from 
the manufacturing lot. Group B is performed on a production lot basis and Group C is 
performed on an inspection lot basis for product level T.

Testing

Group A Inspection
•Precap Visual Inspection
•100% Thermal Shock
•100% Power Conditioning (T level only)       
•100% D.C. Resistance
•100% Visual (T level only)
•Visual Inspection
•Solderability
•Resistance to Solvents (marked parts)

Group B Inspection
•Resistance Temperature Characteristic
•Short Time Overload
•Mounting Integrity

Group C Inspection
•Life Test
•Thermal Shock
•Low Temp Operation
•Resistance to Soldering Heat
•Moisture Resistance
•High Temp Exposure



Thank You
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