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Hitachi Rail STS USA’s CDBC Power Frequency 
Track Circuit (PFTC) module offers entirely new 
configuration, installation and calibration features 
not possible with conventional PFTCs.  CDBC is 
one of several wayside signaling applications 
available with Hitachi Rail STS USA’s FDC 3G 
platform.  This platform transfers field device I/O 
processing (track circuit, switch, signal, etc.) from 
the central wayside controller to powerful, 
dedicated electronic modules that replace multiple 
components of current signaling systems. 
PFTCs are among the rail industry’s most widely 
used and dependable signaling subsystems, and 
have employed the same basic design for more 
than 80 years (since the invention of the AC Vane 
relay).  However, these track circuits require 
complicated adjustments related to track circuit 
length, ballast resistance, phasing, etc.  The CDBC 
module allows the signaling maintainer to perform 
most of these adjustments in software over a 
user-friendly PC interface, plus observe track 
circuit performance data.  In addition, the CDBC 
module dramatically reduces equipment 
room/house hardware utilization compared to 
conventional PFTCs.  The CDBC design also 
permits the development of redundant PFTC 
control circuits to optimize reliability, which is 
impractical with convention track circuits. 
 
Description 
Hardware 
CDBC is one of several plug-in FDC 3G modules 
which also includes other function-specific modules 
(for system logic, AF track circuits, wayside signals, 
etc.), a rack-mounted cardfile and other rack 
assemblies for power and data interfacing (see RSE-
1H2).  The CDBC module consists of a plug-in 
housing with two internal PCBs, front panel LED 
indicators and a rear plug-in connector for power/data 
interfacing to the cardfile’s backplane connectors.  The 
same module hardware design is used for the other 
application-specific modules, which greatly simplifies 
storage of spare modules. 

 
Up to seven CDBC modules can be installed in an 
FDC 3G cardfile, or mixed with other application-
specific modules such as DGTRACK and/or MSID for 
a total of seven.  All modules are supervised by a 
redundant pair of GPCU logic modules (On-Line and 
Hot-Standby) that communicate with the application-
specific FDC 3G modules over the cardfile’s 
backplane circuitry.  Each CDBC module is equipped 
with one Transmit and two Receiver circuits.  Each 
transmitted message is continuously monitored for 
train detection purposes, as are output current and 
voltage.  The transmit output is internally-protected 
against short circuits. 
CDBC modules are field-calibrated over a laptop 
connection to one of two USB ports on the GCPU’s 
front panel.  In turn, calibration values are stored in 
Erasable Programmable Read-Only Memory 
(EPROM) chips mounted on cardfile backplane.  In 
this way, track circuit calibration parameters are 
retained when a CDBC module must be replaced.  
Also, these modules are “hot-swappable”, i.e. they can 
be replaced while cardfile power is turned on, without 
damage to the module itself or motherboard circuits.  
Each CDBC module conducts its own self-diagnostics 
upon power up and reports any anomalies to the 
controlling MicroLok II interlocking system (via the 
GPCU).  Anomalies are also shown on the module’s 
front panel LEDs.  A Safety Watchdog circuit is also 
incorporated in each CDBC module.  This circuit 
monitors for system failures and downgrades the 
module to a safe state in the event of an irrecoverable 
failure. 
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Figure 1.   Basic Applications of CDBC PF Track Circuits (Left:  Single-Rail, Right:  Double Rail) 

 
Description (cont’d) 
Like all FDC 3G modules, CDBC is internally 
controlled by a vital microprocessor-based 2-out-of-2 
(2oo2) vital logic subsystem to optimize module 
reliability.  The module’s external communications 
channel to the MicroLok II system uses the “Peer” 
protocol to optimize the exchange of data among 
multiple FDC 3G units and the controlling MicroLok II 
system. 
 
Software 
Hitachi Rail STS USA’s “D360” software tool is used to 
select and upload PFTC track circuit calibration values 
and other data.  This software can be programmed via 
a direct PC connection to the system, or remotely over 
a network interface.  The D360 tool also be used to 
adjust the track circuit power supply voltage (for 
calibration and commissioning) as well as measure 
the supplied voltage value, supplied voltage frequency 
and supplied current value.  In addition, the tool will 
generate alarms for out-of-tolerance conditions and 
send these alarms to the MicroLok II unit (via the 
GPCU) for action. 
An “FDCce” software tool is also provided to configure 
and upload the CDBC application to the FDC cardfile 
system as a whole.  This tool permits users to define 
the communication protocol parameters for the 
cardfile, and the functions of each CDBC plug-in 
module and slot.  

 
Figure 2.   CDBC Module Front Panel Layout 
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Applications and Major Hardware Reductions 
The CDBC module eliminates the need for the 
traditional AC Vane relay for train detection, and 
accommodates all standard frequencies (e.g. 50, 60, 
83.3, 100 Hz) up to a maximum of 600 Hz.  One 
transmitter (Tx) and two receiver (Rx) circuits are 
provided in each module to control either single-rail or 
double-rail PFTCS.  The CDBC is compatible with all 
makes and models of impedance bonds used in the 
double-rail track circuits.   
In addition, the module be used in a single-module 
configuration to drive track circuits up to 2600 ft. 
(double carrier) or 6600 ft. (single carrier).  The double 
carrier configuration can be achieved using two CDBC 
modules coupled in series. 
The CDBC design provides for a major reduction in 
equipment room or wayside house rack-mounted 
equipment.  Coupling components such as 
transformers and resistors can now be field-mounted 
in a junction box, rather than in the rack.  A 
conventional PFTC rack can only hold up to three sets 
of track circuit equipment (including the AC Vane 
relay).  A CDBC equipment rack can house modules 
to control up to 18 track circuits (see Figure 3).  
Combined with equipment rack reductions possible 
with other FDC 3G modules such as DGTRACK, the 
CDBC design permits the use of much smaller rooms 
and houses in new signaling installations, or reduced 
floor space usage in existing houses. 

 
Typical PF Rack 

 
CDBC Rack 

Figure 3.  Comparison of Typical PF Rack and 
CDBC Rack 

 
Advantages 

• Transfers most track circuit calibrations to PC-
accessible software. 

• Replaces AC Vane relay of traditional PFTCs. 
• Most track circuit calibrations performed in 

software. 

Advantages (Cont’d) 

• Permits redundant system configuration for 
maximum track circuit reliability and availability. 

• Allows coupling components (transformers, 
resistors, etc.) to be moved from equipment house 
rack to field junction box. 

• 18 CDBC PFTCs fit in one equipment rack 
compared to only three for conventional PFTCs. 

• Contributes to major reduction of equipment rack 
hardware, smaller equipment house floor footprints, 
smaller size rooms and houses on new signaling 
projects. 

• Modules can be replaced while under power with 
no damage (i.e. “Hot-Swappable”) 

 
Specifications 
Electrical and Mechanical 
Operating Voltage: 36.0 to 63.0 Vdc (48.0 Vdc 

nom.).  From rack power 
supply via backplane 

Module Dimensions: 2.0  x  10.3  x  8.7 in. (50.46  
x  261.8  x  220.0 mm) 

Front Panel Format: 6U x 10TE 
Modules Per Cardfile: Up to 7 
Housing Construction: Aluminum 
IP Degree: IP20 
 
Functional 
Transmit Circuits: 1 
Receiver Circuits: 2 
Compatible Freq.: 50 to 600 Hz 
Track Circuit Length: Up to 6600 ft. (single-carrier 

configuration).  Up to 2600 
ft. (double-carrier config.) 

Vital Processor: 2oo2 voting 
Processor Type: Vital microprocessor 
Safety Integrity Level: S.I.L.4 
 
Environmental 
Oper. Temp. Range: -40 to +70 deg. C 
Storage Temp. Range: -40 to +85 deg. C 
Vibration: Compliant to EN 50125-3, 

section 4.13 
Relative Humidity: Compliant to EN 50125-3, 

section 4.4 
 
Additional Information 

• Contact your Hitachi Rail STS USA Account 
Executive for more information on potential CDBC 
module applications. 

MicroLok® is a registered trademark of Hitachi Rail STS USA, Inc. 



RSE-1H5, p. 4  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


