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• Input carrier frequencies from 250 Hz to 3.5 MHz
• Analog reconstructed data is available on BNC connectors for easy 

user interface
• Digital output lter, programmable from 1 Hz to 1 MHz, can be 

bypassed for higher PCM data rates, up to 2.7 Mbps NRZL
• Selectable output lter characteristics for analog or digital data
• Digitally time synchronized sampled output data available for FFT 

analysis
• User friendly Windows based setup and operation
• PCI form factor

• Program selectable for FM and FSK demodulator coding
• FIR Lowpass Filter Option allows you to congure the card as either 

a Baseband Demodulator or a stand alone digital FIR Lowpass Filter 
• Capture Mode Option outputs the digital demodulator data to the 

hard disk for storage, which can be analyzed by the SyrinxPCI FFT 
playback screen or imported into 3rd party analysis software 

• Fully programmable for all IRIG 106 FM CBW and PBW subcarriers 
and other non-standard channels

• High speed data transfer to Host bus for storage or analysis
• FM subcarrier deviations from 0.5% to 50% of the center frequency 

and PM deviations from 0.3 to 2.3 radians

The DSP (Digital Signal Processing) based Syrinx-PCI Digital Baseband Demodulator is a multi-mode baseband demodulator designed around the 
PCI form factor.  Capable of demodulating FM/FM, FM/PCM and FSK, the Syrinx-PCI is the most exible baseband demodulator available.  Fully 
programmable, all IRIG 106-93 CBW and PBW FM subcarriers are supported as well as non-standard frequencies with a carrier frequency range of 
250 Hz to 2.5 MHz (3.5 MHz optional) and a digital output lter frequency range of 1 Hz to 1 MHz.  Recommended applications of the Syrinx-PCI card 
include tradiional FM/FM and satellite telemetry demodulation as well as tone detection and pre-detection of antenna AGC signals.

Several options are available for the Syrinx-PCI card including the FIR Lowpass Filter Option and the Extended Bandwidth Option.  The FIR Lowpass 
Filter Option allows you to operate the card as either a precision stand alone digital FIR Lowpass Filter or a baseband demodulator.  The Lowpass 
Filter Mode supports lter cutoff frequencies from 1 Hz to 1 MHz with user selectable lter characteristics.  The Extended Bandwidth Option increases 
the input frequency range to 3.5 MHz. The Capture Mode Option allows the user to directly stream the digital demodulator output to the hard drive for 
archival purposes as well as playback into the SyrinxPCI FFT viewer or 3rd party data analysis software.

By using DSP based algorithms including Finite Impulse Response (FIR) lters, multi-stage recursive decimation lters, Modulated Numerically Con-
trolled Oscillators (MNCO) and DSP implemented Phase-Locked Loops (PLL), the Syrinx-PCI eliminates the need for calibration and tuning. User-
friendly Windows based Graphic User Interface (GUI) software is supplied for easy product installation into a Windows based host computer system.   
Built In Test (BIT) feature, with the accuracy of an external calibrator, allows the user to verify demod setup and functionality.  DSP algorithms are 
implemented in state-of-the-art FPGAs (Field Programmable Gate Arrays) allowing for rapid enhancements or customization.

The input subcarrier is received in analog form, conditioned with a digital auto gain control circuit, and fed into a sophisticated anti-alias lter prior to a 
12-bit digitizer (see block diagram). The demodulated output is available in both analog and digital formats. The analog data is reconstructed using a 
programmable reconstruction lter, then normalized to user specied output levels and offsets. The digital data is available through a FIFO circuit for 
direct storage to the host computer for FFT analysis.
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Demodulator / Lowpass Filter Specications
• Output Filtering  
  Analog Mode (Linear Data):  The FIR lter is programmed to be 

 at within 0.1 dB in the programmed passband and -60 dB attenuation at 
 2 times the programmed cutoff frequency.
 Digital Mode (PCM Data):  The FIR lter is programmed to be monotonic 
 in the passband with -3 dB attenuation at the programmed cutoff frequency 
 and down -50 dB at 2.5 to 3.0 times the programmed cutoff frequency.
 Bypass Mode (>1MHz Data):  The digital and analog reconstruction lters are 
 bypassed for maximum digital data throughput, up to 2.7 Mbps NRZL.  The data 
 frequency throughput is equal to the programmed deviation lter frequency.

• Output Data Filter Range Programmable from 1 Hz to 1 MHz with FM deviation 
   ratios from 1 to 64 of the programmed deviation or from 
   1.5% to 50% of the subcarrier frequency 

• Output Linearity  Less than 0.05% of the programmed full deviation band-
   width measured from the best 3 point straight line

• Output Harmonic Distortion All harmonic terms are below -56 dB for FM deviation 
   ratios of 2 and -60 dB for FM deviation ratios greater
   than 5

• Analog Output Level  Programmable level from 1.0 Vpp to 10.0 Vpp
    Programmable offset from –5 VDC to +5 VDC
• Analog Output Noise  Less than 10 mVRMS
• Deviation Accuracy  0.0244% of the programmed center frequency 
    (32 bit MNCO phase accumulator)
• Linear Deviation Range ±125% of the programmed deviation

Input Specications
• Subcarrier Frequency  250 Hz to 2.5 MHz, programmable, 3.5 MHz Optional 
• Amplitude Range  15 mVpp to 4.0 Vpp
• Maximum Safe Input   ± 35 VDC
• FM Deviation Range  0.5% to 50.0% of entered center frequency, up to 1 MHz, 

   programmable
• Demodulation Modes  FM or FSK programmable
• Impedance Matching  50, 75 and 10K Ohms shunted by 10 pF, selectable

Physical Specications
• PCI Form Factor  32 bit PCI form factor, +5 Volt System
• Interface Connectors  Subcarrier input and analog outputs are available on 

   BNC connectors. Digitized demodulator input data is 
   available on SMT shielded ex ribbon cable connectors 
   for multi-demodulator applications.

• Manufacturing  The design utilizes Surface Mount Technology (SMT), 
   manufactured with robotic assembly techniques to 
   IPC-610B Class 2 manufacturing standards

• Temperature Range  Operating: 0°C to 50°C  
                                          Storage: -20°C to 60°C
• Power Consumption:  Less than 25 Watts total, for all supplies
    +5V 3 Amps
    +12V 0.4 Amp

Ordering Information
• Syrinx-PCI-12 Demodulator, FM/FSK, 3.5MHz Bandwidth
   FIR Low Pass Filter and Capture Mode Option
 

Syrinx-PCI Multimode Demodulator Block Diagram
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