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ViPro® Multi-Purpose CPU PCB 
 
The new ViPro® PCB combines the core train 
control functions of several existing Hitachi Rail 
STS USA’s train control processors with next-
generation communications, monitoring and 
analytics capabilities.  The new board is adaptable 
to the full spectrum of wayside train control 
applications, as well as to MicroCab® carborne 
functions such as ATP and ATO. 
With backward compatibility to existing MicroLok® II 
systems, ViPro offers a simple upgrade path for these 
systems, offering more processing power and more 
flexible means of conducting diagnostics.  The new 
board also performs the functions of the existing 
MicroLok II Hot Standby and Ethernet Communications 
boards, eliminating the need for these boards.  The 
resulting reduction of boards in a MicroLok II cardfile 
frees up space for additional I/O boards in existing or 
new installations.  ViPro’s design also provides a 
migration path from existing to future-technology 
cardfile backplanes. 
Among ViPro’s many features are greatly increased 
processing power, a modern 2-out-of-2 voting (2oo2) 
structure, configurability for both centralized or 
distributed I/O, high-speed (gigabit) communications 
ports, warm or hot-standby redundancy options, “Sleep 
Mode” for remote locations power saving and support 
of numerous industry communications protocols 
(Genisys®, SNMP, Modbus, Digisafe, Safe-P, etc.) 
ViPro’s advanced communications capabilities enable 
remote monitoring and real-time diagnostics for 
networked locations.  The board is designed to execute 
both vital and non-vital applications, and is adaptable to 
all types of freight and mass transit signaling 
architectures. 
 
General Description and Applications 
The ViPro PCB accommodates a wide range of vital and 
non-vital train control applications, configurations and 
functions currently handled by the 68332-based MicroLok II 
CPU board.  Some examples include: 

• Simple to complex interlockings:  Single and double 
crossovers, diamond crossovers, End-of-Siding, etc. 

• Intermediate and end point/tie-in signal locations. 

• Warm or hot-standby redundancy. 

• Vital relay logic and vital relay interfaces to field devices. 

• Switch machine and switch lock control/indication. 

 
• Signal control:  LED or incandescent signals, colorlight 

or position light, AC or DC, with or without “filament” 
check. 

• Railroad dark territory locations:  “Sleep Mode” power 
saving 

• Track circuits (train detection):  ECode, MicroTrax® DC-
coded, Phase-Selective, PF, analog AF (e.g. AF-800), 
etc. 

• Trip stop systems. 

• Positive Train Control (PTC) support for ACSES, I-
TEMS, ITCSM 

• CBTC systems:  Interlocking control, interface to Zone 
Controllers, axle counters,  etc. 

• Highway Crossings:  Gate mech control, track circuits, 
predictors, traffic signal preemption, vehicle detection 
loops, etc. 

• Non-vital Programmable Logic Controllers (PLC) 

• Local ATS (LATS) workstations 

• Local Control Panels:  Hard panel or PC-based 
workstation 

• Equipment house non-vital interfaces:  Ground fault, 
power off, alarms, etc. 

• Ethernet switches and associated equipment. 
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Figure 1.  Examples of Basic ViPro Signaling Applications 
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General Description and Applications 
Hitachi Rail STS USA is ready to discuss these and other 
applications possibilities not listed here.  Figure 1 shows 
several applications (high-level) of ViPro. 
ViPro also supports the full range of vital and non-vital 
communications protocols, for example: 

• PEER (vital and non-vital) 

• Genisys® 

• IETMS/ITCSM (PTC support) 

• ACSES (PTC support) 

• SNMP 

• CTC over ITCM 

• Modbus 

• Digisafe 

• Safe-P 
 
Programming and Diagnostics 
The ViPro CPU performs all of the vital and non-vital logic 
decision-making functions handled by the existing MicroLok 
II CPU board, but with greater speed and flexibility.  Each 
ViPro board is shipped with Executive software already 
loaded into memory.  When required, Executive version 
updates are uploaded to the board’s memory using a laptop 
PC and a Web Browser connected to either Ethernet port 
on the board’s front panel (see Figure 3). 
ViPro is loaded with site-specific Application software, which 
can be developed by the customer or by Hitachi Rail STS 
USA according to customer requirements.  ViPro’s new 
suite of Application software development tools provide all 
the services needed to design, debug and load the software 
(text editor, compiler, reverse compiler, comparison, etc.).  
Additional software tools allow the user to perform the full 
range of diagnostic tasks such as viewing/downloading 
error and event logs, observing I/O and communications 
events in real time, resetting the MicroLok II system, etc.  
Figure 2 shows several ViPro screen displays as examples. 
Application and diagnostic software are delivered to the 
board with the same Web interface used for Executive 
software version updates.  Executive and Application 
software are uploaded using a laptop connection to one of 
ViPro board’s front panel serial ports.  Diagnostic tasks 
such as downloading of error and event logs can also be 
performed with a locally-connected PC, or from a central 
maintenance workstation using ViPro’s remote-access 
feature.  In many cases, this feature greatly reduces the 
time and expense of sending maintainers to MicroLok II field 
locations to conduct diagnostics. 
 
Backwards Compatibility 
ViPro is designed for backward compatibility with most 
existing MicroLok II freight railroad or mass transit 
installations with single or redundant (warm or hot-standby) 
cardfiles.  Because the new board replaces the existing Hot 
Standby Sync and Ethernet Comms PCBs in MicroLok II 
hot-standby systems, slots are freed up for additional vital 
or non-vital I/O PCBs if needed.   

Backwards Compatibility (cont’d) 
The ViPro CPU is installed in the same slot as the existing 
CPU board and fits the existing 48-way upper connector.  
Site configuration data stored in the connector-mounted 
EPROM does not have to be modified or reloaded for ViPro, 
except in the case of hot-standby units.  The board is also 
compatible with existing CPU boards (installed in other 
MicroLok II cardfiles) that communicate with each other 
over the signaling communications network.  No changes 
are needed to these other CPU boards to communicate with 
ViPro, nor are any adjustments required to the existing 
network switches. 
Newly-shipped MicroLok II units with the ViPro CPU are 
equipped with a non-CPS Power Supply board since ViPro 
now handles the CPS/VCOR function.  When installing a 
ViPro PCB in an existing MicroLok II unit with a CPS/Power 
Supply board, the CPS/Power Supply is retained.  The 
ViPro board controls the CPS/VCOR function in the same 
fashion as the existing MicroLok II CPU PCB. 
Notes:  Contact your Hitachi Rail STS USA Account 
Manager before ordering ViPro boards for existing MicroLok 
II installations.  Our engineers will provide guidance on the 
retrofit of existing MicroLok II units with the new board.   
Table 1 lists the existing MicroLok II I/O boards that are 
backward compatible with the ViPro CPU. 
 
Table 1.   ViPro PCB Backward Compatibility with Existing 

MicroLok II I/O PCBs 

 
 
 

 



RSE-1D2.0, p. 4  
 

 

RSE-1D2.0 
Rev. 2-20 
 

ViPro® Multi-Purpose CPU PCB 

 
 

 
 

 
Figure 2.   Examples of ViPro Screen Displays 
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Design Description 
The ViPro CPU board is controlled by two architecturally-
diverse processors operating in a “two-out-of-two” (2oo2) 
mode.  Each processor independently performs all vital 
functions and compares its operational state, input states, 
and application logic processing results with the other vital 
processor before setting the output states.  Both of these 
processors have their own dedicated 2Gb DDR3 RAM.  A 
third non-vital processor handles the user interface and 
non-vital serial communication functions.  This dual-core 
ARM processor has four 2Gb DDR3 memory devices for a 
total of 8Gb of RAM.  A non-vital Linux operating system, as 
well as the Executive and Application software, are stored 
on two 1Gb NOR flash devices for a total of 125 megabytes 
of memory.  Executive and Application software can be 
updated using a laptop PC connected to one of two front 
panel Ethernet ports.  An 8Gb NAND flash device allows for 
storage of up to 1Gb of event/error data for later retrieval.  
The ViPro board also incorporates four serial data ports 
which are intended for communications with external vital 
and non-vital systems. These ports can be tie to ground or 
isolated from ground by setting jumpers. 
An onboard vital input circuit and the onboard 
communications channels allow the ViPro board to perform 
the hot-standby functionality previously provided by the 
MicroLok II Hot Standby Synchronization PCB, as well as 
the Ethernet communication functionality previously 
provided by the Ethernet Communication PCB.  The new 
board also has an internal vital output circuit that can be 
used to directly drive a VCOR relay. 
 
 
Front Panel User Devices 
The ViPro CPU board features a new 28-by-64 grayscale 
LCD display that shows basic system status, calibration, 
programming and diagnostic information without the need of 
a laptop PC.  Menu items on the display are navigated and 
executed by the tactile buttons below it (see Figure 3).  
Other front panel devices include: 

• Four tactile navigation pushbuttons (up arrow, down 
arrow, ENTER, “+” and “-“):  These are used to navigate 
through and select the menu items on the LCD display. 

• -Two 10/100/1Gbps Ethernet Ports (ETH1, ETH2):  
These can be configured as independent or redundant 
ports, and used for remote or local diagnostic access. 

• USB A Port:  This is a host interface that allows the user 
to update the Executive and Application software, and to 
download stored event and error logs. 

• USB B Port:  This port provides diagnostic access to 
ViPro’s three core processors (Vital “A”, Vital “B” and 
Communications) 

• 17 discrete LEDs:  This LEDs are used for various status 
indications and can be individually programmed in the 
Application software. 

• RESET pushbutton:  This button is used to manually 
reset the ViPro board when required. 
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Figure 3.   ViPro CPU PCB Front Panel Devices 

 
Advantages 
• Provides wide-ranging vital and non-vital control of 

MicroLok II-based signaling systems. 

• Adaptable to freight railroads and rail mass transit 
applications. 

• Adaptable to virtually all types of signaling (interlockings, 
switch control, signal control, track circuits, CBTC, 
highway crossings, etc.). 

• Positive Train Control (PTC) support for I-ETMS and 
ACSES 

• Configurable for MicroLok II systems with centralized or 
distributed I/O. 

• Configurable for warm or hot-standby MicroLok II 
systems. 

• Hot-standby configuration eliminates need for separate 
MicroLok II Hot-Standby Sync and Ethernet Comms 
PCBs. 

• Backwards-compatible with most MicroLok II units, 
enhances their performance and maintenance. 

• Reduces number of special-purpose PCBs in MicroLok II 
cardfile, frees up space for more I/O PCBs. 
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Advantages 

• Increased vital processing power and logic processing 
(modern 2oo2 mode) 

• Increased non-vital/communication processing power 
with third processor. 

• Vital and Non-Vital Processor functions upgrade 
accommodate Modbus Protocol, CTC over ITCM (PTC), 
Network Monitors Program, SNMP, Data Acquisition, 
Asset Acquisition, etc. 

• Web-based user interface for configuration and 
diagnostics with local or remote access. 

• Large, easy-to-read LCD window for basic on-unit data 
display, configuration settings, etc. 

• Two Gigabit Ethernet (2 ports) for high-speed 
communications networks. 

• USB port for application upload, system recovery, and 
diagnostics. 

• Enables migration path from existing backplane to 
future-technology backplane. 

 
Specifications 
Electrical/Mechanical 
Operating Power: 9.8 to 16.2 Vdc (from Power 

Supply PCB via backplane) 
Current Draw*: 500 mA @ +12V, 2A @ +12V (-

12V N.A.) 
 *Serial links ON 
Design: Double-wide - compatible with 

existing MicroLok II cardfiles. 
 Standard Eurocard attachment 
 
Processors/Memory 
Vital Processors: Mode:  2-out-of-2 voting 
 Supporting memory:  2Gb DDR3 

RAM (each) 
Non-Vital Processor: Type:  Dual-core ARM 
 Supporting memory:  Four 2Gb 

DDR3 RAM (8Gb total) 
Misc. Memory: Two 1Gb NOR flash devices for 

non-vital Linux O.S., Executive 
and Application software 

 One 8Gb NAND flash device for 
storage of events/errors 

 
Interfaces 
Serial Comm Port 1: EIA RS-485 
 Available signals:  TxD and RxD, 

RTS and CTS, DTR and DCD 
 Half or full-duplex (jumper-

configurable) 
 Grounding:  Jumper configurable 

for system ground or isolated 
ground 

Specifications (cont’d) 
Serial Comm Port 2: EIA RS-485 
 Available signals:  TxD and RxD, 

CTS, DCD 
 Half or full-duplex (jumper-

configurable) 
 Grounding:  Jumper configurable 

for system ground or isolated 
ground 

Serial Comm Port 3: EIA RS-232 or RS-423 
 External terminations required 

for RS-423 
 Available signals:  TxD and RxD, 

RTS and CTS, DTR and DCD 
 Full duplex 
 Grounding:  Jumper configurable 

for system ground or isolated 
ground 

Serial Comm Port 4: EIA RS-232 
 Available signals:  TxD and RxD, 

RTS, DCD 
 Full duplex 
 Grounding:  Jumper configurable 

for system ground or isolated 
ground 

Front Panel Ethernet: Two ports 
 10/100/1GBs Ethernet 
 Local or remote maintenance 
 Configurable for redundant 

connection 
 One RJ-45 jack (female) 
Front Panel “USB-A”: Host for software updates, 

events/errors downloading 
 Available Signals:  TxD and RxD 
 USB 2.0, type B jack 
 System ground referenced 
Front Panel “USB-B”: Access to core processors for 

diagnostics 
 Available Signals:  TxD and RxD 
 One RJ-45 jack (female) 
Other User Devices: One LCD display:  28 x 64 

resolution, 0.875”  x  3.75” 
window (22.2 mm  x  95.2 mm) 

 16 discrete LEDs 
 Six momentary-action 

pushbuttons 
 
Environmental 
Operating Temp. -40 °C to +70 °C 
Humidity: 95% relative humidity @+70 °C 
Shock and Vibration: AREMA Class C 
 CENELEC EN50125-3 
 
Additional Information 

• Contact your Hitachi Rail STS USA Account Manager for 
additional information on the new ViPro board, including 
ordering to upgrade existing MicroLok II systems. 

 
ViPro®, MicroLok®, MicroTrax® and Genisys® are Registered Trademarks of Hitachi Rail STS USA, Inc. 

 


