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Frame Synchronizer Features
• Supports all IRIG Class II 16 to 33 bit frame synchronizer 

patterns

• User programmable sync search/check/lock output display 
strategies

• Minor frame lengths up to 64K bits with subframes lengths up 
to 1024 frames

• Programmable number of frame sync bit slips and allowable 
sync bit errors 

• User friendly Windows GUI based software for full setup of 
bit sync and frame sync formats and optional client/server   
capability  

The DSP (Digital Signal Processing) based TarsusPCM Dual Bit Synchronizer/Frame Synchronizer is a multi-mode state-of-the-art PCM proces-
sor board in the PCI form factor.  Using state-of-the-art DSP dedicated Field Programmable Gate Arrays (FPGA), the TarsusPCM is the most exible 
and technically advanced PCM Telemetry Processor board available. The board has the ability to be fully recongured using Ulyssix proprietary Flash 
Memory Windows application software giving the TarsusPCM the unique ability to be fully eld upgraded without removing the card from the user 
computer station.

The TarsusPCM bit synchronizer section uses Ulyssix proprietary DSP based intellectual properties, algorithms including Finite Impulse Response 
(FIR) lters, Modulated Numerically Controlled Oscillators (MNCO) and DSP implemented Phase-Locked Loops (PLL) that eliminate 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. DSP algorithms are implemented in state-of-the-art FPGAs allowing for rapid enhancements or customization. There are 
4 independent serial bit stream inputs (2 single ended BNC and 2 differential twinax) that are user selectable and received in analog form, conditioned 
with a digital auto gain control circuit, and fed into a sophisticated anti-alias lter prior to a 14-bit digitizer (see block diagram).

The output of each of the bit syncs are fed into two PCM encoders with independent code type converters. The frame synchronizer section of the 
TarsusPCM is designed to support all of the IRIG Class II features including fully programmable frame sync word lengths from 16 bits to 33 bits. 
Subframe synchronization capability includes frame code complement and SFID programmable words. The output of the frame synchronizer has a 32 
bit wide parallel output which is available to the user through a high speed dualport memory circuit. The data can be displayed in the Windows GUI 
software for a real-time quick look or the data can be stored directly to the host computer hard drive for post data analysis.

                      

Bit Synchronizer Features
• Full Bit Sync design using all DSP lter algorithms in FPGA 

technology for maximum performance capability.

• Accepts IRIG PCM code types including: NRZ-L/M/S, RNRZ-L, 
RZ, Bi-Φ L/M/S, DM-M/S

• Bit Sync programmable input rates from 1 bps to 20/32 Mbps 
for NRZ-L/M/S, RNRZ-L, RZ and 1 bps to 10/16 Mbps for other 
code types (optional versions)

• Input Level from 75 mVp-p to 10 Vp-p

• Less than 1 dB theoretical bit sync BER performance

• PCM encoder output capability for IRIG codetypes

• Second PCM encoder output has external selectable input for 
use with decryptor interfaces
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Frame Synchronizer Specications
• Input Data Rate  20/32 Mbps for NRZ-L/M/S, RNRZ-L and 1 bps to 10 

   Mbps for the other code types (optional versions)
• Input Signals  TTL Level single ended, RS-422 differential or direct from 

   Bit Sync section of the PCM Processor, NRZ-L and clock
• Minor Frame Length  Up to 64K bits
• Major Frame Length  1 to 1024 minor frames per major frame
• Frame Sync Pattern  16 to 33 bits 
• Frame Sync Strategy  Search-Check-Lock, programmable counts per state
• Subframe Sync  FCC or SFID
• Sync Error Tolerance  0 to 16 bits, program selectable
• Bit Slip Window  0 to 9999 bits, program selectable

Physical Specications
• PCI Form Factor  32 bit PCI form factor, +5 Volt System
• Interface Connectors  MDM-51 connector to individual BNC breakout cables and 

   DB44 digital interface 
• 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 0.5 Amp

Ordering Information
• TarsusPCM-PCI-02  Dual 20 Mbps Digital Bit Syncs, with corresponding Dual 

   Frame Syncs
    (consult factory for custom input connection congurations)
• TarsusPCM-PCI-02HS Dual 32 Mbps Digital Bit Syncs, with corresponding Dual 

   Frame Syncs
    (consult factory for custom input connection congurations)
• TarsusPCM-Client/Server Client/Server plug-in option to the software suite

Bit Synchronizer Input Specications
• Number of  Bit Syncs  2 fully independent inputs

• Input Source  Single ended or differential inputs, per bit sync
• Input Data Rate  Bit Sync programmable input tunable rates from 1 bps to 

   20/32 Mbps for NRZ-L/M/S, RNRZ-L and 1 bps to 10/16 
   Mbps for the other code types (optional versions)

• Input Impedance  Hi-Z/75Ω/50Ω, single ended input, jumper selectable
• Maximum Safe Input   ± 35 VDC
• Input Signal Level  75 mVp-p to 10 Vp-p
• DC Input Level  +/- 5 VDC
• Input PCM Codetypes Modes NRZ-L/M/S, RNRZ-L, RZ, Bi-Φ L/M/S, DM-M/S, program    

   selectable (consult factory for other codetypes)
• Derandomizer Input  RNRZ 11/15, forward/reverse, program selectable
• Input Polarity  Normal or inverted, program selectable

Bit Synchronizer Data Specications
• Loop Bandwidth  0.001% to 2.0%, depending on the programmed bit rate
• Capture Range  +/-3 times of the programmed loop bandwidth
• Data Tracking Range  +/-5 times of the programmed loop bandwidth
• Sync Acquisition  less than 32 bits, typically, 100 bits max
• Bit Error Probability  Less than 1 dB theoretical bit sync BER performance
    for bit rates up to 10/20 Mbps, less than 2 dB theoretical 

   from 10/20 Mbps to 20/32 Mbps

Bit Synchronizer Output Specications
• Number of Outputs  2 per bit sync with independent PCM code encoders
• Clock Output  0°,  90°, 180°, 270°, program selectable per output
• Output Signal Levels  TTL Level driven 
• PCM Encoder Output TTL Level driven 
• PCM Encoder Code Types NRZ-L/M/S, Bi-Φ L/M/S, DM-M/S, RZ
    or RNRZ-L 11/15, program selectable
• PCM Encoder 2 Input Selection Internal Bit Sync or excepts an external NRZ-L input 

   signal
• Output Polarity  Normal or inverted, program selectable
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