
  



  
FREQUENCY TRANSLATION 

SC5301A – USB-controlled 20 MHz to 1.3 GHz RF Downconverter 

SC5302A – 20 MHz to 1.3 GHz RF Downconverter for PXI 

SC5303A – 20 MHz to 1.3 GHz RF Downconverter for OEM & System Integration 

The SC5301A is our entry-level USB-controlled downconverter with a range of 

20 MHz to 1.3 GHz. Fully controllable from your PC, the SC5301A quickly 

locks the internal local oscillators and tunes to a default frequency on power-

up, ready for your commands. The extremely rugged and compact 1U form 

factor fits nicely on your benchtop, or can be rack-mounted with one of our 

standard kits. As with all our products, SignalCore provides drivers for both 

Windows and Linux platforms as well as seamless LabVIEW and C/C++ code 

integration. For stand-alone operation, SignalCore provides a soft front panel 

application to give you quick and direct control of the SC5301A. 

 

 

 

The SC5302A RF downconverter for PXI is an excellent, cost-effective choice 

for any PXI-based application requiring low noise and low phase noise 

frequency translation. SignalCore’s team of engineers brings years of 

experience to the design and construction of modular instrumentation. As 

modular instruments continue to grow rapidly in popularity, many test 

development engineers are realizing the advantages offered by the small, 

flexible form factor of PXI-based systems. As part of our core commitment to 

offer products across multiple popular architectures, SignalCore also offers our 

20 MHz to 1.3 GHz down-converter on the PXI platform. The SC5302A can be 

paired with many popular PXI/PXIe digitizers to create a high-performance 

modular signal processing system. 
 
With its combination of low phase noise, high dynamic range, excellent 

flatness response and low spurious content, the SC5302A is the clear choice 

for frequency translation in a PXI-based system.  Available in Q3. 

 

 
 
The SC5303A downconverter is one of our core sub-system modules.  When 

our customers build their own tailored systems, they do not want to pay for 

functionality they will not utilize. To satisfy the growing demand from OEM 

applications and system integrators, SignalCore offers outstanding price-to-

performance ratio modules that provide the high-performance core technology 

behind each customized system. Each of these modules can be configured to 

standard communication interfaces and power requirements, and they all come 

with full Windows, Linux, LabVIEW and C/C++ support, making the task of 

building customized systems easier for our customers. Now you can focus on 

system-level design and leave the core functionality and performance to us. 

(USB, RS-232, and SPI interface boards shown) 



  
FREQUENCY TRANSLATION 

Application Example 

SignalCore’s downconverters are designed to cover the requirements of a large 

number of RF communication applications. RF spectrum monitoring for example, 

involves the use of tools and techniques to analyze the radio spectrum. Spectrum 

monitoring capability provides broadcasters, regulatory agencies, and intelligence 

groups with valuable information on how the RF spectrum is being utilized in a 

particular area. From a regulatory perspective, spectrum monitoring systems help 

ensure that broadcasters are adhering to regulations and licensing agreements 

designed to minimize interference with other users of the allocated bands, and RF 

communication providers need the ability to monitor their RF signals to ensure 

proper operation of their systems. Spectrum monitoring equipment also provides 

valuable information to intelligence gathering agencies or military personnel by 

characterizing the radio frequency environment within a targeted area. 

Applications 

 Wireless communications testing 

 Broadcast monitoring 

 Spectral analysis 

 Software-defined radio development 

 Signal intelligence 

Key Features 

 Broadband tuning from 20 MHz to 1.3 GHz 

 Low residual (additive) phase noise < -100 dBc/Hz @ 10 kHz 

offset, 1 GHz carrier 

 Measurement dynamic range >180 dB 

 Up to 20 MHz real-time IF bandwidth 

 Tuning resolution of 1 MHz 

 Tuning speed <1ms (settled to 0.1 ppm) 

 RF attenuation 0 to 30 dB with 1dB resolution 

 Amplitude accuracy ±0.75 dB 

 Image rejection >120 dB 

 Residual spurious content <-110 dBm 

 IF leakage <-120 dBm 

 Windows and Linux support 

 LabVIEW & C/C++ drivers 

Frequency Translation and the Heterodyne Process 

SignalCore’s downconverters work on the principle of heterodyning, a process 

whereby an incoming RF signal is mixed with specific oscillator frequencies in 

stages, producing both sum and difference frequency products. At each stage the 

summed frequency product (or image) is removed through low-pass filtering, 

allowing the difference frequency product to continue through the signal path. 

Repeating this process several times using carefully selected local oscillators 

(LOs) and well-designed band-pass filtering, the original signal is translated, or 

“down-converted” in frequency low enough for common digitizers to acquire the 

signal with reasonable bandwidth. The resultant output signal of a heterodyne 

downconverter is known as the intermediate frequency (IF). A signal modulated 

at 5 MHz on the original high-frequency RF carrier becomes a signal modulated at 

5 MHz on the IF. Using a tunable LO 

as the first mixing oscillator allows 

the downconverter to translate a 

broad range of frequencies to a 

common IF output.  When combined, 

a tunable LO and extraction of the 

lower mixed frequency product 

creates an important and useful 

variant of the heterodyne process 

known as superheterodyning. 
 
SignalCore’s superheterodyne 

downconverter topology utilizes 

three LO stages, which maintains excellent reproduction of the desired RF signal 

with superior image rejection. The SC5301A, SC5302A, and SC5303A share an 

exceptionally low phase noise of -100 dBc/Hz at 10 kHz offset on a 1 GHz RF 

carrier. With a typical noise floor of -152 dBm/Hz, these downconverters provide 

a measurement dynamic range greater than 165 dB. The instrument noise floor 

can be further reduced below -164 dBm/Hz by enabling the internal preamplifier. 

 

Superior Performance 

SignalCore’s line of RF downconverters are among the best in the industry. With 

fast, high-performance VCO tuning, the ability to lock to a precision external 

reference source, and boasting a very wide dynamic range, our downconverter 

product line focuses on preserving signal integrity for subsequent digitizing and 

signal processing, providing our customers with the tools they need for precise 

frequency translation. For more information, please contact a SignalCore sales 

office or visit our website and let us be your system partner. 



      

-150

-140

-130

-120

-110

-100

-90

-80

-70

-60

-50

-100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0N
oi

se
  a

nd
  d

is
to

rt
io

n 
 r

el
at

iv
e 

 to
  i

np
ut

  l
ev

el
  (

dB
)

Power  level  at  input  (dBm)

0 dB RF atten, preamp off, 20 dB total gain

3rd Order IMD 2nd Harmonic Distortion Noise

FREQUENCY TRANSLATION 

I/O SPECIFICATIONS 

RF/IF input terminals 

 Impedance (single-ended) .......................................................................................................  50  

 Connector type  .........................................................................................................  SMA female 

 Coupling  .................................................................................................................................  AC 

 LO leakage  ..................................................................................................................    -110 dBm 

 IF amplitude out (max)  ...................................................................................................  +20 dBm 

Reference terminals 

 Impedance (single-ended)  ......................................................................................................  50  

 Connector type  .........................................................................................................  SMA female 

 Coupling  .................................................................................................................................  AC 

 Frequency  ........................................................................................................................  10 MHz 

 Input amplitude  ................................................................................................  -5 dBm to 10 dBm 

 Output amplitude  .................................................................................................  +7 dBm typical 
 
 
(1)  This is the typical raw amplitude flatness as a function of frequency from 20 MHz to 1300 MHz. This flatness will be cal ibrated and recorded in 

the onboard EEPROM for use in system calibration. 
 
(2)  This is the IF band flatness and will also be calibrated for system correction.  
 
(3)  The reference oscillator is a 10 MHz TCXO. For better accuracy and stability it is recommended to phase lock to a stable  external source. 
 
(4)  Tuning resolution of the downconverter does not limit the analysis resolution. Combined with a digitizer having bandwidth larger than 1 MHz will 

provide sub-Hz measurement resolution. 
 
(5)  The switching speed is a function of the command speed. Generally the PLL settles within 300 -500 S. 
 
(6)  The IF amplitude output is nominally set to 0 dBm output. This is achieved by changing the appropriate RF and IF attenua tion to keep the best 

dynamic range.  
 
(7)  Typical setting involves 0 dB RF attenuation and setting the IF attenuators to provide total gain of greater than 0 dB. Preamplifier is off. 
 
(8)  The measurement dynamic range is defined to be the tuner’s ability to accept the highest to lowest measureable signals. Highest is set for +20 

dBm and lowest is set by the preamplifier for < -40 dBm. This two point measurement is not made simultaneously. The instantaneou s 
dynamic range defines the tuner’s ability to simultaneously measure a signal’s signal -to-noise range. 

 
(9)  Extended operational temperature 0°C to 50°C is dependent on the cooling effectiveness of the enclosing chassis into whi ch the product is 

fitted. 

SPECTRAL SPECIFICATIONS 

RF input frequency range  ............................................................................................. 20 MHz to 1.3 GHz 

Flatness response1  ............................................................................................................... 3-5 dB typical 

IF output center frequency  .......................................................................................  70 MHz, non-inverted 

Real-time IF bandwidth  .................................................................................................................  20 MHz 

IF amplitude variation2  ...........................................................................................................  2.5 dB peak 

Internal frequency reference stability3  .......................................................................................  ±2.5 ppm 

 Aging  ...........................................................................................................  <1ppm after 1 year 

 Phase locking range  ........................................................................................................  ±5 ppm 

Tuning 

 Resolution4  ......................................................................................................................... 1 MHz 

 Speed (settled to 0.1 ppm)5  ..............................................................................................  <1mS 

Sideband phase noise (typical) 

  Power (dBc/Hz) @ Frequency 

 Offset (Hz) 100 MHz           500 MHz             1 GHz 

 100 -88  -87  -86 

 1k -98  -97  -96 

 10k -102  -101  -99 

 100k -105  -105  -104 

 1M -135  -135  -135 

 10M -152  -152  -150 

 

Sideband phase spurious signals 

<100 kHz  ........................................................................................................................  -80 dBc typical 

>100 kHz  ........................................................................................................................  -80 dBc typical 

AMPLITUDE SPECIFICATIONS 

Input RF range  ..........................................................................................................  -164 dBm to 20 dBm 

Max input (with 30 dB RF attenuation)  ......................................................................................  +27 dBm 

Min detectable level (preamp enabled)  ........................................................................................  -165 dBm 

RF attenuation .........................................................................................................................  0 to 30 dB 

RF attenuation resolution  ...................................................................................................................  1 dB 

IF nominal output6  ..........................................................................................................................  0 dBm 

IF attenuation  ..........................................................................................................................  0 to 30 dB 

IF attenuation resolution  ....................................................................................................................  1 dB 

Accuracy (calibration applied)  .................................................................................................... ±0.75 dB 

Input P1dB compression (no RF attenuation)  ........................................................................  5 dBm typical 

IIP3 (2-tone at -20 dBm)  ....................................................................................................  19 dBm typical 

IMD3 ( two -20 dBm tones 1 MHz apart)  ..................................................................................  <-78 dBc 

2nd-order harmonics (-30 dBm tone)  ........................................................................................  <- 80 dBc 

Noise floor density 

 Set for best dynamic range7   .........................................................................  -152 dBm/Hz typical 

 With preamp  .................................................................................................  -164 dBm/Hz typical 

Image Rejection  ........................................................................................................................  >120 dB 

Spurious signals 

 Residual (system inherent) spurs ..............................................................................   <-110 dBm 

 Input related spurs  .....................................................................................................   <-80 dBc 

 IF leakage  ...............................................................................................................   <-120 dBm 

Technical Specifications 

(At 25 OC ± 10 0C ambient, sine waveform) 

COMPARATIVE SPECIFICATIONS SC5301A SC5302A SC5303A  

Operating temperature 40 °C 55 °C 40 °C (see note 9) 

RF input connector Type N SMA SMA 

IF output connector  SMA SMA SMA 

Power requirements 16 Watts, 90 to 250 VAC (switching) 15 Watts, PXI chassis backplane 14 Watts, 12 VDC 

Communication interface  USB PCI Bus (PXI Chassis) USB, RS-232, SPI 

AMPLITUDE SPECIFICATIONS (CONTINUED) 

Gain (preamp disabled)  ......................................................................................  -40dB to 30 dB typical 

 (preamp enabled)  .......................................................................................  -40dB to 50 dB typical 

Dynamic Range (DR)8 

 Measurement DR  .........................................................................................................  >180 dB 

 Instantaneous DR .........................................................................................................  >152 dB 





  

About Us 

SignalCore designs and manufactures high-performance, innovative, and cost effective electronic radio frequency (RF) and microwave instrumentation and systems. We serve 

customers worldwide in research and development laboratories, universities, and both the private and public sector industries of telecommunications, broadcasting, aerospace, 

defense, and electronics manufacturing. Our fundamental philosophy is to produce products that are highly linear and low in noise, and our strong engineering knowledge of 

low noise design, particularly low phase noise design, ensures that products we produce have noise levels that are among the lowest, if not the lowest, in the industry. 

 

      “Our mission is to provide our customers with high-performance, flexible, small form factor, and cost effective sub-systems, 

enabling their integration into customized, high-end RF and microwave solutions. “ 
 

Product Quality and Compliance 

SignalCore is committed to quality and compliance worldwide. To meet our customer’s expectations and to satisfy our global commitment to high-quality product design, 

manufacturing and service, SignalCore operates on a fundamental process of continuous improvement through a quality management system built on internationally recognized 

ISO 9001:2008 quality standards. Our products are fully tested to ensure conformity to all global EMI standards and to meet the environmental and ruggedness standards of 

each industry we serve. All SignalCore products are manufactured to be fully RoHS compliant. 

© 2011 SignalCore, Incorporated.  “SignalCore”, “signalcore.com”, and the phrase “preserving signal integrity” are trademarks o f SignalCore, Incorporated.   

SALES OFFICES 

Americas & Europe 

SignalCore Headquarters 

13401 Pond Springs Road 

Suite 100 

Austin, TX 78729 USA 

Phone: +1 512 501 6000 

Fax: +1 512 501 6001 

www.signalcore.com 
 

Asia Pacific 

SignalCore Sales Office 

Hawai Rukan Square Blok A No.55 

Outer Ring Road, Cengkareng 

Jakarta Barat 11730  Indonesia 

Contact: Harris Lim 

Email: harris.lim@signalcore.com 

Phone: +62 85 8135 50118 

Fax: +62 21 2902 0644 

www.signalcore.com 

INTERNATIONAL SALES REPRESENTATIVE 

Singapore 

Precision Technologies PTE Ltd. 

211 Henderson Rd #13-02 

Henderson Industrial Park 

Singapore 159552 

Contact: Edmund Li 

Email: comms3@pretech.com.sg 

Phone: +65 6273 4573 

Fax: +65 6273 8898 

www.pretech.com.sg 

How to Contact Us  

COMPANY OVERVIEW 
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