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Hitachi Rail STS USA’s FDC 3G product family 
allows engineers to design a wide range of 
wayside systems from a small set of standardized 
components.  Everything from analog AF track 
circuits, to PF track circuits, to LED signal drivers, 
to switch machine drivers and more can be easily 
developed from handful of basic hardware 
components.  A single design of FDC 3G 
application module replaces the numerous 
special-purpose printed circuit boards and 
peripheral modules of traditional signaling 
systems (vital output, vital input, signal lamp 
driver, track circuit I/O, cab signaling, etc.)  This 
significant reduction in hardware results from the 
transfer of most hardware-based functions to 
software and firmware.  Instead of configuring and 
calibrating signaling circuits with various 
hardware items and test devices, the signaling 
engineer or maintainer can do all this in user-
friendly software. 
A key benefit of the FDC 3G hardware concept is a 
major reduction of racks and rack-mounted 
devices within equipment rooms and wayside 
houses or bungalows.  For example, the 
DGTRACK FDC 3G application (for analog AF track 
circuits) can pack up to 18 AF-800 track circuit 
controllers in a single rack, whereas a standard 
AF-800 can hold only eight controllers.  As a 
result, FDC 3G racks cover a much smaller 
footprint on the equipment room or house floor 
and allow the use of smaller houses in new or 
refurbished signaling installations. 
 
Description 
FDC 3G Cabinet (Optional) 
An optional FDC 3G Cabinet is available from Hitachi 
Rail STS USA .  (Note:  FDC 3G rack-mounted 
cardfiles, panels and other devices can also be 
mounted in any standard 19-inch electronics rack.)  
The Cabinet consists of an outer aluminum frame (77 
inches/44U) and an inner steel equipment frame for 
attachment of 19-inch cardfiles, power supply panels 
and other equipment.  The outer frame (23.6 x 23.6-
inch footprint) is open on all sides to ensure proper 
heat dissipation from the installed electronics.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Up to four FDC 3G cardfiles can be installed in the 
Cabinet’s electronics rack (four is typical, but the 
number is determined by the application).  Cardfiles 
are mounted to leave several inches of space above 
and below for heat dissipation.  While active heat 
dissipation is not required, fans can be mounted in the 
Cabinet for signaling installations in warm weather 
climates.  Blank front panels are typically installed over 
the air spaces between adjacent cardfiles. 
Other rack-mounted equipment may include: 
• Power Distribution Panel 
• Power Filter Panel 
• DGNM Monitoring and Diagnostics Interface Panel 
• Unmanaged Ethernet Switch (e.g. 8-port) 
• Cable Inlet Panel 
More rack devices or equipment can be added or 
substituted per standard equipment rack design 
practices (DIN rails, discrete-wire terminal strips, relay 
mounting bars, etc.).  Figure 1 shows the general 
arrangement of the FDC 3G Cabinet with a typical 
complement of rack-mounted assemblies. 
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Figure 1.  FDC 3G Cabinet (Optional) – Typical 
Equipment Layout 

The FDC Cardfile backplane is used for module-to-
module communications, module-to-field device 
communications, power distribution to modules and 
storage of site-specific configuration data.  Outer 
(field-facing) backplane connectors include six 16-way 
FS style terminal strips for module-to-field device 
discrete-wire connections via eyelet lugs.  FS jumpers 
are provided to enable or disable a given terminal pair.  
These jumpers include one opposing test point for 
power or circuit continuity checks on the field device 
wiring. 
Four DB-style female connectors are used to feed 
power to the twin GPCU modules and functional FDC 
modules.  These DB connectors are part of two power 
supply circuits on the back plane the backplane that 
provide redundant (normal and reserve) power feeds 
to the GPCU module pair, and to each of the 
functional FDC modules.  (Note:  Backplane 48 Vdc 
power originates from the cabinet or rack-mounted 
FDC 3G Power Distribution Panel.) 
Outer backplane connectors also include 10 RJ45 
jacks for Ethernet interfaces such to the controlling 
MicroLok II interlocking controller, or for the remote 
network connection to a diagnostics/maintenance 
workstation. 
Backplane interior connectors include upper and lower 
male plugs for the GPCU and FDC module power and 
data interfaces to the backplane.  Each FDC module 
connector has an adjacent keying plug to prevent 
accidental insertion of a module in a given slot.  Four 
flash EPROMS are mounted on the backplane interior 
surface adjacent to the GPCU module connectors.  
The EPROMS are used to store site-specific 
configuration data for the FDC modules so that a 
module can be replaced without having to reload the 
configuration data (e.g. AF track circuit frequencies for 
the DGTRACK module). 
Figure 3 shows the external (field-facing) component 
arrangement of the cardfile backplane.  Note:  Hitachi 
Rail STS USA can modify the backplane component 
arrangement somewhat to meet the customer’s 
specific requirements. 
 
Plug-In Modules 
The FDC 3G Cardfile holds two types of plug-in 
modules: 

• Two 1.375 inch wide GPCU (2oo2 processor) 
modules installed in the two left-most slots. 

• Up to seven 2-inch wide application modules (e.g. 
track circuit, switch machine) in the remaining slots.  
(Note:  A maximum of six MSID signal driver 
modules are installed in the cardfile because of 
output power settings.) 

 

Description (cont’d) 
Cardfile 
The basic FDC 3G Cardfile is designed to hold up to 
nine plug-in modules, including up to seven 2-inch 
wide modules (such as DGTRACK) and two 1.375 
inch wide GPCU (2oo2 processor) modules.  Overall 
cardfile dimensions are 17.0  x  10.5  x  10.5 inches.  
Each module is plugged into a keyed backplane slot to 
ensure proper location in the cardfile.  Top and bottom 
ejector levers on each module permit installation and 
removal from the cardfile.  Passive heat dissipation is 
provided by open grids on the top and bottom of the 
cardfile.  Figure 2 shows the general front 
arrangement. 
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Figure 2.   FDC 3G Cardfile Typical Front Arrangement 

 
 
 

 

Figure 3.   Cardfile Backplane Field Connectors 
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Description (cont’d) 
The basic module consists of an aluminum 
housing that holds two PCBs with component 
sides facing inward.  All FDC 3G application 
modules have identical PCB hardware; 
operational differences (track circuit, signal, 
switch etc.) are entirely handled in software.  The 
twin GPCU modules also have identical 
hardware.  All modules are inserted and extracted 
from the cardfile with top and bottom levers, and 
secured to the cardfile frame with machine 
screws. 
FDC 3G application modules are equipped with 
24 discrete LEDs on the front panel in six groups 
of four LEDs.  These multi-colored LEDs show 
the state of module internal operations, internal 
and external communications, I/O channels, 
operating power status and fault conditions.  LED 
indications are based on the programmed 
application.  The GPCU processor module is 
equipped with an Organic Led (OLED) display 
that shows various programming and diagnostics 
information in alpha-numeric form, 16 discrete 
system status LEDs and a USB port for 
connecting a laptop PC.  See RSE-1H3 for 
additional information on the GPCU module.  
Figure 4 shows the front arrangement of the 
GPCU and FDC application modules. 
Both the GPCU and application modules use the 
2-out-of-2 (2oo2) voting scheme for all vital 
decision making to ensure maximum reliability 
and availability.  Vital microprocessors are used 
for the 2oo2 logic. 
Each 2oo2 logic circuit is duplicated in the 
modules, process all I/O in parallel with the other 
circuit, and communicate over high-speed links to 
ensure a seamless transition to a single 2oo2 
circuit in the event of a fault.  Thus, the twin 
GPCU modules simultaneously operate with two 
sets of 2oo2 logic circuits to achieve exceptional 
reliability and availability.  In addition, the off-line 
2oo2 logic continues to process I/O to verify the 
decisions of the on-line logic. 
The application modules also feature a safety 
“Watchdog” circuit similar in basic function to a 
MicroLok II Vital Cut-Off Relay (VCOR) circuit.  In 
the event of a critical internal or external fault 
detected by the module’s on-line 2oo2 logic 
circuit, the Watchdog transitions all of its vital 
outputs to a safe (i.e. most restrictive) state 
without affecting the operations of other modules 
in the cardfile. 
The GPCU and FDC 3G application modules can 
be removed and inserted in the cardfile without 
electrical damage (i.e. “Hot-Swappable”). 

      
Figure 4.   GPCU (L) and FDC Application (R) Modules 

 
Power Distribution Panel and Power Filter Panel 
The FDC 3G system power configuration consists of four 
isolated power supplies that support normal and standby 
power to the plug-in modules.  This configuration ensures 
high reliability and availability of overall FDC 3G system 
power in the event of disconnected or broken wiring, 
failures of the upstream power supply, short circuits within 
the cabinet or rack, etc. 
FDC 3G cardfiles and modules receive their operating 
power from a dedicated Power Distribution Panel, typically 
mounted on the same Hitachi Rail STS USA Cabinet or 
standard 19-inch electronics rack.  This panel is designed 
to supply normally-on normal and reserve power to the 
cardfiles and modules such that, if the normal supply fails 
the reserve supply is sustains power to ensure continuity of 
operation. 
The Power Distribution Panel consists of a 19.0-in.  x  5.25-
in.  x  14.0-in. frame designed to mount several “MIAT-5A” 
and/or “MIAT-70A” circuit breaker modules (see Figure 5).  
Each module consists of a 5.25 by 1.19-in. front 
control/display panel with integral PCB that plugs into a 
backplane circuit board. 
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Figure 5.   Power Distribution Panel Front Arrangement (Typical Modules) 

 
 

 
MIAT Circuit Breaker Module 

 

 
 
 

Filter Module (Mounted on Power Filter Panel) 

 
DGNM Monitoring and Diagnostics Interface 

Module 

 
8-Port Ethernet Switch 

Figure 6.  Misc. FDC 3G Support Components 
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Description (cont’d) 
Front panel devices include a circuit breaker toggle 
switch, an LED that indicates when the module is 
powered up (normal mode) and a second LED that 
indicates when the module is in standby mode.  Blank 
plates are available for unused locations on the panel. 
The field side of the Power Distribution Panel 
backplane contains 26 power type DB connectors.  
These connectors interface incoming power from the 
Power Filter Panel and supply power to the FDC 3G 
cardfiles. 
Other backplane field interfaces include four DB-9 
connectors and 15 RJ45 Ethernet jacks for local or 
remote connection of power supply calibration and 
diagnostic equipment. 
The MIAT-5A and MIAT-70A modules provide circuit 
breaker protection for and permit manual switching of 
the redundant power feeds to the FDC 3G cardfile and 
its plug-in modules.  The MIAT-5A module is used to 
protect and control power to the redundant GPCU 
processor modules (up to a maximum current draw of 
5A), while the MIAT-70A performs the same function 
for the FDC application modules (up to 70A).  Delay 
logic is programmed into the MIAT-5A module so that, 
in the event of a power loss, the Watchdog circuits in 
the GPCU modules will correctly reactivate before 
power is restored.  The MIAT-70A module does not 
contain this delay logic. 
External power to the FDC 3G system can be fed 
through a separate cabinet/rack-mounted Filter Panel.  
This panel contains two single-phase EMC/RFI filter 
modules to block out unwanted transient signals from 
normal and reserve power feeds to the Power Filter 
Panel.  (Note:  Other non-FDC 3G power filtering 
equipment can be used so long as it meets power 
protection specifications.) 
 
Additional Components 
The FDC 3G product family also includes these 
components: 

• DGNM Monitoring and Diagnostics Interface 
Module:  This device provides a central, multi-mode 
interface for FDC 3G monitoring and diagnostics 
such as Ethernet communications with the 
MicroLok II interlocking controller, field device I/O, 
power supply circuits, cabinet/rack internal 
temperature, etc.  The module is typically mounted 
in the Power Distribution Panel.  Figure 5 shows a 
typical DGNM module installation in the Power 
Distribution Panel. 

• 8-Port Ethernet Switch:  This is an unmanaged 
plug-and-play Ethernet switch that provides a 
convenient point for reconfiguring or expanding 
FDC 3G communications (internal and/or external).  
The switch features a low-profile design to 
accommodate communications wiring where rack 
space is limited. 

 
Advantages 
General 

• Small set of components adaptable to wide-range 
of wayside signaling applications (track circuits, 
signals, switch machines, transponders, etc.) 

• Single, standardized hardware design of FDC 3G 
application module replaces numerous special-
purpose PCBs. 

• Eliminates the need for many wayside interface 
devices, thus reducing installation and 
maintenance costs. 

• Single FDC 3G rack/cardfile replaces many 
conventional racks (reduced equipment 
room/house footprint) 

• Much smaller number and size of equipment 
rooms/houses possible. 

• Multiple layers of data and power redundancy attain 
exceptional system reliability and availability. 

• Redundant 2oo2 processors used in all logic and 
field application modules. 

• I/O operations monitored by both running and 
standby 2oo2 processors, plus cross-checking 
between each. 

 
Cardfiles 
• Standard 19-inch rack mount design does not 

consume excessive rear space. 
• Holds up to seven FDC 3G application modules 
• Performs same I/O handling tasks as multiple 

conventional cardfiles. 
• Redundant processor modules ensure high 

reliability, availability. 
• Ample backplane field connectors for field device 

and remote system interfaces (e.g. field device I/O 
and Ethernet communications). 

• Redundant power feeds across backplane ensure 
reliable power. 

• Backplane ERPOMS store site-specific 
configuration data (no data reloading needed with 
module replacement). 
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Advantages (cont’d) 

• Passive cooling with top and bottom open grids 
(fan ventilation not required). 

 
Cardfile Plug-In Modules 

• Standard hardware design for all FDC 3G 
application modules (field-configured entirely in 
software). 

• “Hot-Swappable” – Modules can be replaced with 
cardfile power turned on; no damage to module or 
cardfile electronics. 

• Redundant GPCU processor modules: 
- Ensure very high system reliability and 

availability. 
- Standby GPCU module always active:  Check’s 

on-line module’s operations, seamlessly 
assume control if needed. 

- Alpha-numeric OLED display shows detailed 
operating and diagnostic data. 

- USB ports permit on-site viewing of logged 
data, FDC 3G programming adjustments, etc. 

• All modules controlled by redundant, galvanically-
isolated 2oo2 processors. 

• Watchdog circuits in FDC 3G modules safely 
remove power to vital outputs in case of internal or 
external fault. 

• Front panel discrete LEDs (all modules) show 
system health, I/O traffic, power status, fault 
conditions, etc. 

 
Power Distribution and Filtering Panels 

• Provide redundant power feeds to cardfiles and 
plug-in modules (ensures clean, unbroken supply). 

• Power Distribution Panel mounts several circuit 
breaker modules for various cardfile/module power 
configurations 

• Power Filter Panel shields incoming power lines 
from unwanted transient voltages and signals. 

 
Specifications 
Cabinet (Optional) 
Height: 77 inches (44U) 
Footprint: 23.6 x 23.6-inches (60 cm  x  

60 cm) 
Weight: 661.4 lbs. (300 kg) 
FDC Cardfile Capacity: Up to 4 
 

Specifications (cont’d) 
Heat Dissipation: Passive 
Outer Frame: Aluminum 
Inner 19-in. rack: Steel 
 
Cardfile 
Module Capacity: 2 GPCU modules (1.375 in. 

wide) 
 Up to 7 application modules* 

(2.0 in. wide) 
 *Maximum of 6 MSID 

modules (per power limits) 
Mounting: Standard 19-in. electronics 

rack 
Width: 17.0 in. (43.2 cm/84TE) 
Height: 10.5 in. (26.7 cm/6U) 
Depth: 10.5 in. (26.7 cm/6U), front-

to-back in rack) 
Input Power: 48 Vdc (nom.) to backplane 
EPROMS: 4 permanent (site 

configuration data) 
Heat Dissipation: Passive (top and bottom 

grills) 
Backplane Connectors: 6 16-way FS type terminal 

strips (wire interfaces to field 
devices) 

 4 DB-type female connectors 
(power distribution to plug-in 
modules) 

 10 RJ45 jacks (various 
Ethernet interfaces) 

Op. Temp. Range: -40 to +70 deg. C 
Storage Temp: -40 to +85 deg. C 
Humidity: Compliant to EN 50125-3, 

section 4.4 
Vibration: Compliant to EN 50125-3, 

section 4.13 
 
GPCU Module 
Number Per Cardfile: 2 (all FDC 3G Systems) 
Processing Mode: 2oo2 voting 
Processor Type: Vital microprocessor 
Safety Integrity Level: S.I.L. 4 
Operating Voltage: 48.0 Vdc (nom.).  From rack 

power supply via cardfile 
backplane. 

Power Draw: 6W (nom.) 
Op. Temp. Range: -40 to +70 deg. C 
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Specifications (cont’d) 
Storage Temp: -40 to +85 deg. C 
Humidity: Compliant to EN 50125-3, 

section 4.4 
Vibration: Compliant to EN 50125-3, 

section 4.13 
Dimensions: 1.375 in.  x  10.3 in.  x  8.7 in 

(3.52  x  26.2  x  220.0 cm) 
Front Panel Format: 6U x 7T 
Housing: Aluminum 
IP Degree: 20 
Front Panel Devices: OLED alphanumeric display 

(1.0  x  0.5 in. (25.4  x  12.7 
mm)) 

 16 discrete LEDs 
 1 USB port (USB Type B 

jack) 
 
FDC Modules 
Number Per Cardfile; Up to 7 (6 max, for MSID) 
Processors: 2oo2 voting 
Processor Type: Vital microprocessor 
Safety Integrity Level: S.I.L. 4 
Operating Voltage: 48.0 Vdc (nom.).  From rack 

power supply via cardfile 
backplane. 

Power Draw: 40W (nom.) 
Op. Temp. Range: -40 to +70 deg. C 
Storage Temp: -40 to +85 deg. C 
Humidity: Compliant to EN 50125-3, 

section 4.4 
Vibration: Compliant to EN 50125-3, 

section 4.13 
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 
Front Panel Devices: 24 discrete LEDs 
Housing: Aluminum 
IP Degree: 20 
 
Power Distribution Panel 
Dimensions: 19.0-in.  x  5.25-in.  x  14.0-in. 

(48.3  x  13.3  x  35.6 cm) 
Backplane Connectors: 26 DB power type 
 4 DB-9 connectors 
 15 RJ45 Ethernet 

Specifications (cont’d) 
“MIAT” Circuit Breaker Modules 
Types: MIAT-5A:  5 amp protection 

for GPCU module pair 
 MIAT-70A:  70 amp 

protection for all FDC 3G 
modules 

Installed: Up to 8 
Dimensions: 5.25 in.  x  1.19 in.  x  8.6 in. 

(13.3  x  3.0 cm  x  22.0 cm) 
Weight: 0.7 lb. (0.33 kg) 
Front Panel Format: 3U  x  6TE 
Front Panel Devices: 2 discrete LEDS 
 1 2-position toggle switch 

(circuit breaker type) 
Interface Connector: 1 x DIN 41612 type C, 96 

poles, 90°, male. 
Op. Temp. Range: -40 to +70 deg. C 
Storage Temp: -55 to +125 deg. C 
Humidity: 93% +2% -3% (@ 55° C), 

non-condensing 
Compliance: IS 402 A 
 
 
Additional Information 

• Contact your Hitachi Rail STS USA Account 
Executive for more information on the FDC 3G 
product family and its potential signaling 
applications. 

 
 

 
 
 

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


